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We conducted a systematic review and network meta-analyses (NMA) of psychotherapy and pharmacologic
treatments for individuals with co-occurring posttraumatic stress disorder (PTSD) and alcohol or other drug use
disorder (AOD). A comprehensive search spanning 1995–2019 yielded a pool of 39 studies for systematic
review, including 24 randomized controlled trials for the NMA. Study interventions were grouped by target of
treatment (PTSD + AOD, PTSD-only, and AOD-only) and approach (psychotherapy or medication).
Standardizedmean differences (SMD) from the NMAyielded evidence that at the end of treatment, integrated,
trauma-focused therapy for PTSD + AOD was more effective at reducing PTSD symptoms than integrated,
non-trauma-focused therapy (SMD=−0.30), AOD-focused psychotherapy (SMD=−0.29), and other control
psychotherapies (SMD = −0.43). End-of-treatment alcohol use severity was less for AOD medication
compared to placebomedication (SMD=−0.36) and trauma-focused therapy for PTSD+ placebomedication
(SMD = −0.67), and less for trauma-focused psychotherapy + AOD medication compared to PTSD
medication (SMD = −0.53), placebo medication (SMD = −0.50), and trauma-focused psychotherapy +
placebo medication (SMD = −0.81). Key limitations include the small number of studies in the NMA for
pharmacologic treatments and the lack of demographic diversity apparent in the existing literature. Findings
suggest room for new studies that can address limitations in study sample composition, sample sizes, retention,
and apply new techniques for conducting comparative effectiveness in PTSD + AOD treatment.

Public Significance Statement
Roughly half of individuals with posttraumatic stress disorder (PTSD) also meet the criteria for an
alcohol and other drug use disorder (AOD) with numerous and costly public health consequences. A
systematic review and network meta-analysis characterized the evidence base of psychotherapy and
pharmacological interventions for PTSD and AOD. Integrated, trauma-focused interventions targeting
both PTSD and AOD were more effective at reducing PTSD symptoms than integrated non-trauma-
focused, AOD-focused psychotherapy, and other control psychotherapies. AOD medications with and
without trauma-focused therapies were more effective in reducing alcohol use severity than placebo
controls. Few treatment studies reported adverse events for any intervention outcomes.

Keywords: alcohol and other drug use disorders, systematic review, network meta-analysis, clinical
interventions, posttraumatic stress disorder comorbidity
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Scope of the Problem

Roughly half of individuals with posttraumatic stress disorder
(PTSD) also meet the criteria for an alcohol and other drug use
disorder (AOD; Pietrzak et al., 2011) and national concerns
regarding the growing societal costs of mental health and AOD care
are rising. So too are questions regarding how to maximize the
impact and reach of treatment research findings into clinical care for
those most in need. Comorbidity with PTSD is common, difficult to
treat, and represents a significant health care burden among those
with AOD. Based on the most recent National Epidemiologic
Survey on Alcohol and Related Conditions–III, individuals with
Diagnostic and Statistical Manual of Mental Disorders, fifth edition
substance use disorder (SUD) were 1.6 times more likely to have a
PTSD diagnosis than those without an SUD (Grant et al., 2016). The
odds ratio for comorbidity in veterans with alcohol use disorder
(AUD) and PTSD was 2.1 and for other SUD and PTSD was 3.1
(Goldstein et al., 2016; Grant et al., 2016).
Over 2 decades of research document the wide scope of problems

associated with comorbid PTSD and AOD (PTSD + AOD),
including poorer treatment prognosis (Najt et al., 2011), longer
hospital stays for initial treatment and greater likelihood for
readmission (Ouimette et al., 1997), lower treatment compliance
(Bradizza et al., 2006), higher suicide rates (McCauley et al., 2012;
Norman et al., 2018), and less social support for achieving and
maintaining recovery goals than patients with AODs without PTSD
(McCarthy & Petrakis, 2010). Among both civilian and military
populations, PTSD +AODs are among the costliest of public health
problems in the United States (Bouchery et al., 2011; Kessler et al.,
2001; National Drug Intelligence Center, 2011). Health care costs

related to excessive alcohol consumption and PTSD care are rising.
In 2018, costs related to excessive consumption rose to $249 billion
(Sacks et al., 2015) and health care costs related to PTSD care rose to
$232.2 billion where the excess cost of AOD solely due to PTSD
was $2.3 billion (Davis et al., 2022). Among veterans, the cost of
PTSD care per year per person is $25,684 versus $18,640 per year
for civilians (Davis et al., 2022). Despite the staggering health care
burden, many questions regarding optimal treatment practices for
PTSD + AOD across populations remain unanswered.

Treatment Frameworks

Knowledge in this area has been hampered by the exclusion of
people with AOD from many PTSD treatment trials. For example, a
recent review examined 156 studies of PTSD treatments and found
that over three quarters excluded participants based on AOD
(Leeman et al., 2017). However, PTSD and AOD are closely linked,
and the mechanisms underlying that connection are likely
multifaceted. One of the most prominent theories regarding the
nature of the PTSD+AOD connection is the self-medication theory
(Hawn et al., 2020; Khantzian, 1997), which postulates that
individuals with PTSD use substances to alleviate distressing PTSD
symptoms (e.g., to not remember nightmares, relieve negative mood
or cognitions, reduce hyperarousal sensations). The self-medication
theory is supported by patient perspectives, ecological momentary
assessment studies examining the daily relationship between PTSD
and AOD symptoms and behaviors, and the temporal order of onset,
which most often involves the experience of trauma and onset of
PTSD prior to substance use and onset of AOD (Back et al., 2014;
Hawn et al., 2020; Simpson et al., 2014).
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Sequential Approach

Furthermore, there is a long-standing controversy and lack of
consensus in the field of PTSD + AOD regarding whether it is best to
treat one disorder first and then subsequently focus on treating the other
disorder (sequential approach), treat only one disorder (single-disorder
approach), or treat both co-occurring conditions conjointly in treatment
(integrated approach). Early studies on PTSD + AOD treatments often
used a sequential approach, where several sessions of AOD skills work
were completed prior to initiating trauma work (e.g., Triffleman et al.,
1999), likely in part because of limited evidence for offering PTSD
treatment to participants still using substances or in early AOD
treatment. Proponents of the sequential approach note concerns that
addressing PTSD “too soon” in AOD treatment could increase the risk
of relapse or excessive substance use (Nass et al., 2019), although this is
unsupported by the data obtained over the past 2 decades (e.g., Hien
et al., 2015; Norman et al., 2019; Ruglass et al., 2017). Instead,
sequential approach proponents may offer single-disorder protocols for
each disorder in sequence such as relapse prevention (RP) for AOD
followed by Prolonged Exposure (PE) for PTSD. RP (Marlatt &
Donovan, 2007) is a psychotherapy for AOD that focuses on preventing
relapse in alcohol or substance use by identifying cues that increase risk
of relapse and developing coping skills to manage cravings and reduce
or avoid alcohol or substance use. Although RP does not target PTSD
directly, it has been repeatedly studied in the treatment of PTSD and
AOD (Back et al., 2019; Hien et al., 2004; Ruglass et al., 2017; Schäfer
et al., 2019). On the other hand, PE exemplifies a single-disorder PTSD
treatment that involves psychoeducation regarding PTSD (Foa et al.,
2019), imaginal exposure to trauma memories, and in vivo exposure to
trauma-related cues. Although PE does not focus on AOD, it has also
been studied within PTSD + AOD samples (Foa et al., 2013).

Integrated Approach

Proponents of integrated approaches, such as Concurrent Treatment
of PTSD and Substance Use Disorders Using Prolonged Exposure
(COPE; Back et al., 2019) or Seeking Safety (Najavits, 2002), posit
that failing to address PTSD and trauma-related symptoms may
maintain problematic substance use because AOD and PTSD
negatively impact one another. Trauma and substance use are
functionally related for many patients (Back et al., 2014) as trauma-
related symptoms may serve as potent triggers for substance use (e.g.,
using alcohol or drugs to forget nightmares or distressing memories).
Moreover, proponents of integrated treatment note that it can be
difficult for PTSD + AOD patients to effectively regulate their
substance use in the face of untreated distressing and debilitating
trauma-related symptoms (Back et al., 2009). In addition, by the time
most patients engage in treatment, which is usually 5–10 years after
symptom onset, both conditions need to be addressed to promote long-
term recovery (Back et al., 2009).

Single-Disorder Approach

Recent literature raises the question of whether single-disorder
treatments for AOD or PTSD may be sufficient (Simpson et al.,
2017). Proponents of single-disorder approach note that in clinical
trials investigating trauma-focused and non-trauma-focused inte-
grated treatments compared to manualized AOD treatment, all
treatments examined are associated with significant improvement in

PTSD and AOD symptoms and suggest that using existing
interventions has public health benefits. However, manualized
AOD psychotherapies employed by well-trained and supervised
clinicians in clinical trials are not the same as AOD psychotherapies
applied in real-world clinical settings. Moreover, many patients
prefer to address both PTSD and AOD together (Back et al., 2014).

Trauma-Focused Versus Non-Trauma-Focused
Therapies

An additional point of historical debate has been whether trauma-
focused (e.g., PE, Cognitive Processing Therapy, or eye movement
desensitization and reprocessing) or non-trauma-focused (e.g.,
skills-based interventions such as Seeking Safety) therapies are
optimal. Trauma-focused therapies encourage active engagement
with and processing of trauma-related memories and meanings
(Watkins et al., 2018). This contrasts with non-trauma-focused
treatments where the interventions focus on coping skill building
with limited processing of the trauma memories and their meanings
(Watkins et al., 2018). For example, Seeking Safety (Najavits, 2002)
and COPE (Back et al., 2019; Mills et al., 2012) are two frequently
studied integrated interventions for PTSD + AOD. However,
Seeking Safety focuses exclusively on the present by discussing a
range of coping skills for PTSD and AOD symptoms using
cognitive behavioral, interpersonal, and case management techni-
ques (Najavits, 2002). Conversely, COPE focuses on the present and
past by integrating RP strategies for AOD with PE strategies for
PTSD symptoms including trauma memories (Mills et al., 2012).
Anecdotal concerns claim that trauma-focused treatments that
involve revisiting the trauma memory repeatedly in session
(imaginal exposure) and approaching safe but anxiety-provoking
situations in real life (in vivo exposure) may be intolerable for
patients and increase substance use. Relatedly, some evidence of
treatment dropout due to trauma processing has been found (Hoge &
Chard, 2018; Najavits, 2015). Previously conducted meta-analyses
(e.g., Roberts et al., 2015, 2022; Simpson et al., 2021), however, do
not support these concerns and have demonstrated that integrated,
trauma-focused treatments can be effective in reducing PTSD
symptoms and appear to be more effective than non-trauma-focused
integrated treatments on PTSD (Norman et al., 2019; Simpson et al.,
2021) and alcohol use (Hien et al., 2022) outcomes. In the PTSD-
only literature, in contrast to the PTSD–SUD literature on trauma-
focused approaches like PE, some of the clients were excluded not
only for their substance use but also were less severe cases (i.e., less
likely to be diagnosed with complex trauma), which may explain
why effect sizes for trauma-focused interventions are generally
smaller among PTSD + AOD populations than PTSD-only
populations (Forman-Hoffman et al., 2018).

Attrition has also been a factor in recovery outcomes for
individuals with PTSD as well as those with PTSD + AOD. This is
true for both trauma-focused and non-trauma-focused therapies with
completion rates around 50%–75% depending on completion
criteria (Roberts et al., 2015, 2022; Simpson et al., 2017). In a recent
meta-analysis, Roberts et al. (2022) cited several factors that affect
dropout including trauma type, AOD and/or PTSD symptoms
severity, heavy use of alcohol or substances during treatment,
employment, education, anxiety sensitivity, and early symptom
improvement. While recognizing the efficacy of trauma-focused
therapies, addressing retention remains a challenge for clinicians.
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Hoge and Chard (2018) suggested some options for optimizing the
delivery of these interventions such as compressing the time frame
for the therapy (Foa et al., 2018), offering attendance incentives,
using clinical judgment when using practice guidelines, and
considering patient preferences.
However, concerns about potential dropout or relapse have

dissuaded some clinicians from adopting and using effective,
exposure-based, trauma-focused interventions. From a historical
perspective, recognition of the high comorbidity between PTSD
and AOD in the late 1990s—about 2 decades after PTSD was first
added to the DSM—led to the first trials of how to treat this
comorbidity. Most early studies were of integrated, non-trauma-
focused approaches such as coping skills therapies (e.g., Seeking
Safety) or of sequential approaches where AOD was treated first
(e.g., Triffleman et al., 1999) because at the time it was widely
believed that people using substances could not handle trauma
processing (Herman, 2015). For example, Seeking Safety (Najavits,
2002) was published in the early 2000s and was widely adapted and
studied, primarily in nonrandomized or very small studies initially
(Litt et al., 2019). One of the earliest studies of exposure, trauma-
focused therapy first had participants complete 12 weeks of non-
trauma-focused work before introducing exposure (Triffleman et al.,
1999). Studies of integrated, trauma-focused therapies for PTSD +
AOD (where trauma processing and AOD treatment occur in the
same time frame) began to emerge with greater frequency after
2010, as evidence countering the notion that focusing on trauma in
AOD populations was unsafe (Roberts et al., 2015, 2022; Simpson
et al., 2017). This was also a time that trauma-focused treatments in
general came to be considered best practice treatments for PTSD
(Institute of Medicine, Committee on the Assessment of Ongoing
Effects in the Treatment of Posttraumatic Stress Disorder, 2012). By
2015, Roberts and colleagues published the first meta-analysis
evaluating the efficacy of trauma-focused treatments relative to
controls and non-trauma-focused treatments relative to controls that
included eight randomized controlled trials (RCTs) of trauma-
focused interventions and nine RCTs of non-trauma-focused
interventions (primarily Seeking Safety). When they updated their
meta-analysis in 2022, they were able to include 27 studies that were
a mix of trauma-focused, non-trauma-focused and studies that
evaluated both types of treatments. This increase in a number of
trials shows the marked increase of work in this area.

Limits to the Existing Database of Randomized
Clinical Trials for PTSD + AOD

Among AOD populations with co-occurring PTSD, findings
across psychotherapy and pharmacotherapy trials have yielded some
guidance for treatment (Bradizza et al., 2006; McCarthy & Petrakis,
2010; McCauley et al., 2012; Najt et al., 2011; Norman et al., 2018;
Ouimette et al., 1997); however, over 50% of patients continue to
report clinically impairing PTSD and AOD symptoms at the end of
treatment (Bradley et al., 2005; Simpson et al., 2021). Thus,
questions remain about the types of treatments that are most
effective, who among patients benefit from which interventions, and
who continue to struggle after treatment. Furthermore, individuals
struggling with PTSD and AOD symptoms often may have longer
histories of abuse (including childhood abuse) and be characterized
as having complex PTSD (Hien et al., 2020), which can include

emotional dysregulation, co-occurring depression, and other
complicating factors.

RCT designs can pose challenges for research participation in
populations with PTSD + AOD. Often in RCTs, short-term (up to
3 months on average) treatments are tested among individuals who
normally have complicated clinical profiles often requiring years,
not months of mental health care. Because of such clinical
complexity, treatment attendance and attrition patterns (e.g., higher
than in single diagnosis studies with patients who do not have
AODs) may result in potential biases and lower ratings on internal
validity metrics such as “risk of bias [ROB]” measures. To
rigorously examine whether interventions can affect clinically
significant change in PTSD, many trials have focused exclusively
on those who meet the full criteria for PTSD. This decision,
however, has excluded the population who meet subthreshold
criteria from meta-analytic examination, despite the recognition
that those with subthreshold PTSD suffer comparable functional
impairments as those with full PTSD (Morgan-López et al., 2020;
Norman et al., 2007).

Larger effectiveness trials, with more heterogeneous samples,
such as those conducted within the National Institute on Drug Abuse
Treatment Clinical Trials Network (https://www.drugabuse.gov/
about-nida/organization/cctn/ctn) and more recently grants offered
by the Patient-Centered Outcomes Research Institute (https://www.
pcori.org/research-results/2019/comparing-two-ways-treat-people-
ptsd-and-substance-use-disorder-compass-study) for large compar-
ative effectiveness trials, may offer an important opportunity to
address critical clinical questions regarding subgroup effects and
possibly reveal limits to existing RCT designs. However, even in
these examples, the number of large-scale trials is few due to cost
and other barriers. The adoption of integrated treatments for PTSD+
AOD has been slow and tends to be limited to approaches that are
perceived by clinicians and patients to be more easily implemented
and tolerated (e.g., non-trauma-focused treatment) but may have
lower efficacy than interventions with larger effect sizes (e.g.,
trauma-focused treatments) that are perceived by providers to be
more complex in terms of training requirements and implementation
(e.g., Gielen et al., 2014; Institute of Medicine Committee on
Community-Based Drug Treatment et al., 1998). For example, non-
trauma-focused integrated treatments do not involve discussion of
the traumatic event or processing the trauma memory, which can be
“easier” for patients and providers, albeit potentially less effective
than trauma-focused treatments (Cook et al., 2020; Nass et al., 2019;
Simiola et al., 2019). In contrast, the implementation of trauma-
focused interventions, in particular PE therapy, has been harder to
adopt by patients who have difficulty discussing the trauma in detail,
believe that avoidance is helpful, or do not fully believe the rationale
for exposure (Hundt et al., 2015). Some providers are also less
comfortable using PE and may not feel sufficiently trained to deliver
PE (Simiola et al., 2019).

Limits to the Existing Database of Systematic Reviews
and Traditional Meta-Analyses for PTSD + AOD

One of the most widely cited Cochrane meta-analytic reviews
conducted by Roberts et al. (2015) examined summary data (a
traditional meta-analysis) from 14 published studies and concluded
that trauma-focused therapies outperformed non-trauma-focused
therapies. This was the first meta-analysis of which we are aware
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that used systematic and stringent methods for examining PTSD +
AOD treatments (e.g., conducted ROB ratings, including studies
that required PTSD and AOD full or subthreshold diagnoses).
Earlier reviews included studies that did not require PTSD diagnoses
(e.g., Torchalla et al., 2012, which required only trauma history) or
did not consider the ROB (e.g., van Dam et al., 2012).
In their traditional meta-analysis, Roberts et al. (2015) noted the

low quality of evidence of several PTSD+AOD treatment studies at
the time and suggested that questions remained regarding optimal
treatment pathways. In a recent update to the 2015 meta-analysis,
Roberts et al. (2022) examined data from 27 studies and similarly
concluded that trauma-focused approaches outperformed non-
trauma-focused approaches for PTSD and AOD but that even with
trauma-focused approaches, gains were modest and dropout was
high. Although the Cochrane Risk of Bias 2 (ROB2) assessment
tool (Higgins et al., 2019) has been widely utilized to assess the
ROB and evaluate the strength of the evidence for RCTs in general,
its appropriateness for the assessment of psychotherapy RCTs has
been called into question (Button & Munafò, 2015). For example,
several of the domains assessed in the ROB2 are not feasible to
accomplish in psychotherapy trials with this population. Examples
include blinding of patients and clinicians to their assigned
treatment interventions and achieving low attrition (i.e., complete
outcome data) with highly distressed samples in lengthy interven-
tions. This suggests the need to adapt ROB2 standards to more
adequately evaluate the ROB differently in these types of trials,
which the present review undertook.
One of the larger systematic reviews of 24 studies focused only on

psychotherapy RCTs for PTSD+AOD, classifying interventions as
exposure-based, addiction-focused, or coping-based (Simpson et al.,
2017). The authors concluded that there may be “no wrong doors”
for PTSD + AOD treatment suggesting that manualized interven-
tions that target AOD-only might be equally effective as those that
target PTSD-only or the disorders in combination. Several
limitations with this review were noted, however, including that
the available studies varied with regard to their assessment batteries,
follow-up lengths, inclusion criteria, quality of the control group
utilized, type of model applied (e.g., Norman & Hamblen, 2017),
use of blind assessors, and whether clinically significant changes
were reported (Simpson et al., 2017).
A more recent meta-analysis of PTSD + AOD treatment

conducted by the same team (Simpson et al., 2021) included 28
psychotherapy studies and examined trauma-focused and non-
trauma-focused PTSD interventions compared to all comparators
and cognitive behavioral AOD treatments. There were small-to-large
within-group effect sizes for all active treatments. Only trauma-
focused treatments outperformed all other comparators for PTSD
outcomes at posttreatment. In that meta-analysis, manualized SUD
treatments reduced substance use more than trauma-focused
treatments. The authors concluded that trauma-focused, non-
trauma-focused, and AOD-only were all sound treatment options.
The most recent systematic review of nine RCTs examining

pharmacotherapy for concurrent PTSD and AUD was published in
2017 (Petrakis & Simpson, 2017). Results across studies were
contradictory and thus inconclusive. PTSD-only medications were
most helpful for PTSD symptoms, and alcohol-only medications
were most helpful to reduce alcohol use. The authors concluded that
AUD and PTSD medications can safely be prescribed in comorbid

populations but that there was no one agent that effectively treated
both conditions.

Supplemental Material A summarizes the past 7 years of systematic
reviews and traditional meta-analyses. Taken as a whole, the most
recent existing systematic reviews and traditional meta-analyses
pooling different categories of interventions provide some indication
that trauma-focused psychotherapies were superior to non-trauma-
focused comparators, as well as AOD-targeted psychotherapies.
However, these most recent systematic reviews and meta-analyses did
not include all available treatment types (psychotherapeutic and
pharmacologic) in a single review and did not include a broader
representation of study types, treatment classes, broader diagnostic
inclusion criteria, or updated ROB analyses to characterize the existing
data to inform the next generation of clinical trials for the field.

Rationale for the Present Systematic Review and
Network Meta-Analysis

Thus, an important next step in moving the field forward to identify
which treatments seem to be most effective for addressing which
domain of symptoms (PTSD orAOD) in a population that has both is a
revised and updated systematic review and network meta-analysis
(NMA) of extant studies with both psychotherapies and pharmaco-
logic interventions that broaden the inclusion criteria to allow for a
fuller range of intervention types and study designs. Our systematic
review expands search and study inclusion criteria to allow for (a)
agnostic selection of treatment types and symptom targets including
psychotherapies and psychopharmacologic interventions and their
primary outcomes; (b) inclusion of full and subthreshold PTSD
allowing for a more ecologically valid participant sample; (c) rigor as
established by emphasis onDSM-established diagnosis of participants
(diagnostic criteria varied in studies based on whether DSM-IV or
Diagnostic and Statistical Manual of Mental Disorders, fifth edition
criteria were used), as well as adherence and fidelity monitoring to the
treatment protocol; (d) use of the ROB2 that accommodates some of
the challenges unique to psychotherapy trials with complex comorbid
populations; and (e) trial designs in which a quasi-experimental design
or single group pre–post analyses were conducted that increase
heterogeneity of the pool of studies by capturing interventions that are
in earlier phases of testing (e.g., acceptance and commitment therapy
for PTSD + AOD; Meyer et al., 2018) and populations that may not
meet all RCT inclusion criteria (e.g., having elevations in suicidal
ideation) but nonetheless reflect the population of interest (e.g., chart
review of Cognitive Processing Therapy in a Veteran’s Hospital;
Kaysen et al., 2014).

Our systematic review includes RCTs and open trials with
established fidelity, using a narrative synthesis approach to
describe important characteristics of the empirical literature base,
along with adverse events to inform the field. The NMA
conducted with the subgroup of RCTs provides direct and indirect
comparative effectiveness estimates of outcomes by important
treatment categories; these comparisons provide us with the gaps
in the types of available comparators, signals for future RCTs, and
other indications to advance our field.

Method

The protocol for this systematic review, narrative synthesis, and
NMA was published via PROSPERO (PROSPERO: International
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Prospective Register of Systematic Reviews, 2019. CRD42019146678.
Available from https://www.crd.york.ac.uk/prospero/display_record
.php?ID=CRD42019146678; Hien et al., 2019).

Search Strategy

We conducted an electronic search on May 23, 2019, and August
15, 2019, in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines for systematic
reviews, using the following seven electronic databases from 1995
to the present: Cochrane Depression, Anxiety and Neurosis Group,
Clinical Trials Registers Database, MEDLINE, EMBASE, Pubmed,
Web of Science, APA PsycInfo, and PTSDpubs. We replicated and
combined the search terms, criteria, and parameters of past meta-
analyses and systematic reviews (Roberts et al., 2015; Simpson
et al., 2017; van Dam et al., 2012). The initial search produced 1,397
results, which were reduced to 776 after duplicates were removed
(Figure 1). Supplemental Material B lists all the search terms
utilized.

Eligibility Criteria

Eligible studies met the following inclusion criteria:

1. A primary study analysis of a psychotherapy or
pharmacological intervention.

2. The study sample had comorbid full or subthreshold PTSD
and full AOD. Supplemental Material C provides the
definitions of subthreshold PTSD applied by each study.

3. The sample was between 18 and 75 years old.

4. One of the interventions in the study targeted PTSD
symptoms (PTSD-only), AOD symptoms (AOD-only),
or both.

5. The study collected measures of both PTSD and AOD
symptoms, even if the treatment only explicitly targeted
one of them.

6. The intervention was monitored for fidelity or adherence.

Studies were selected for inclusion via a two-stage review
process. In the first phase, two independent coders conducted title
and abstract screening for each initial article to determine
eligibility using the aforementioned inclusion criteria. Covidence,
a web-based software platform, was used as the primary tool to
manage and streamline the systematic review process. All levels
of screening were conducted on Covidence. Articles were not
included if they were not empirical treatment studies, studies that
did not involve humans, case studies, studies that only provided
baseline data drawn from a larger clinical trial, reviews, or
secondary data analyses. Coders were instructed to err on the side
of overinclusion at this stage, and discrepancies were resolved by
consensus. In the second phase, studies eligible for full-text
review were assessed for eligibility independently by at least two
review authors. Disagreements were solved by group discussion
among all experienced raters.

Data Extraction (Coding)

Data extraction and coding were done by two independent
extensively trained coders.Wewere able to leverage our proximity to
the UNC-Chapel Hill/Research Triangle Institute International’s
Evidence-Based Practice (EPC) center to ensure we carried about
best practices around coding. This involved including an independent
experienced EPC analyst (Robyn Fortman, who has overseen over 15
systematic reviews for the EPC) to oversee the reliability process for
two coders from Rutgers University (a different institution from the
EPC). Coders participated in a 2-week training. Mrs. Fortman trained
and oversaw all coding activities and served as an independent arbiter
for individual reliability and consensus coding. Initial reliability
estimates were the desired 80%. Additional training took place by
Mrs. Fortman until individual coders were above 80%. Consensus
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Figure 1
PRISMA Flow Diagram

15 studies not included in 
network meta-analysis:
● Single arm only (n = 10)
● Data not provided (n = 4)
● No end of treatment 

assessment (n = 1)

24 studies included in 
network meta-analysis

1,397 studies imported 
for screening

776 studies screened

218 full-text studies 
assessed for eligibility

621 duplicates removed

558 studies irrelevant

179 studies excluded: 
● Participants did not have 

comorbid full or subthreshold 
PTSD (n = 56)

● Secondary analyses or 
protocol paper (n = 64)

● Not a behavioral and/or 
pharmacological intervention 
study (n = 41)

● No adherence or fidelity 
measure or monitoring (n = 7)

● Did not collect measures of 
both PTSD and AOD (n = 6)

● Participants were not between 
18-65 (n = 5)

39 studies included in 
review

0 studies ongoing
0 studies awaiting classification

Note. PRISMA = Preferred Reporting Items for Systematic Reviews and
Meta-Analyses; PTSD = posttraumatic stress disorder; AOD = alcohol and
other drug use.
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coding reliability was over 80%. Extracted data for included studies
were inserted into a preformatted Excel table and included study
details (e.g., design/methodology, setting, inclusion/exclusion
criteria, recruitment and study completion rates, sample size,
PTSD, and AOD measures used); study population and participant
demographics and baseline characteristics (e.g., race/ethnicity,
gender, socioeconomic status, trauma type, substance type),
intervention and control condition details (intervention name and
type, adherence/fidelity, and differential session attendance); out-
comes (e.g., PTSD and AOD constructs measured, measurement
time points; improvement/worsening/no change in PTSD and AOD
symptoms, statistically significant differences between the interven-
tion and control/comparator groups, study-related adverse events);
and information for assessment of the ROB. Discrepancies were
identified and resolved through discussion (with a third rater where
necessary).

Systematic Review and Narrative Synthesis

In alignment with this study’s goals to identify and characterize
the existing literature on psychotherapy and medication-based
PTSD + AOD interventions, a narrative synthesis was conducted.
Study intervention characteristics (e.g., age range, predominant
gender and racial/ethnic groups, treatment type) were tabulated
across the set of included studies. Study interventions were further
grouped according to the treatment target (i.e., PTSD + AOD,
PTSD-only, AOD-only) and approach (i.e., psychotherapy,
medication) in order to further qualitatively compare the popula-
tions, interventions, and comparators across studies.

ROB

The Cochrane ROB 2.0 was used to assess for bias in the included
studies. All nine coders were also trained by Dr. Leila Kahwati,
consultant from Research Triangle Institute International-University
of North Carolina at Chapel Hill’s EPC. Before the ROB coding, the
team reached a consensus on how each domain was to be judged.
The team adapted criteria to better standardize the ratings with input
from Dr. Kahwati. We considered how and whether the investigator
accounted for missing data in their analyses to determine whether
this category was coded as low or high ROB (Dziura et al., 2013).
Finally, the ROB domain for blinding/concealment was rated as low
if there was evidence of independent assessor evaluation of study
outcomes regardless of whether the clinicians or participants were
blind to intervention condition. Each study was assessed by two
independent reviewers, and any differences in ratings were resolved
through discussion. Bias was assessed as judgment (low, some
concerns, or high) for each fixed set of individual domains. The five
domains assessed were as follows: (a) randomization and allocation
concealment, (b) masking and deviations from intended interven-
tion, (c) missing outcome data, (d) measurement of the outcome, and
(e) reporting bias. A series of content-driven prompts (e.g., use of
unvalidated and/or unreliable scales; selective outcome reporting of
only statistically significant results and omitting nonsignificant
results) guided coders to judge elements of the clinical trials that are
relevant to ROB. Each domain has between three and seven
signaling questions to help you think through the ROB for that
domain. The overall domain bias rating was determined based on
answers to the level of concerns on these domains. For example,

ratings of medium or high ROB within individual domains raise the
level of concern for overall ROB.

NMA

Standard pairwise meta-analyses are limited in the context of
PTSD+AOD because a large variety of interventions exist, many of
which have not been directly compared in randomized clinical trials.
NMA overcomes this limitation by synthesizing both direct and
indirect evidence from a network of connected interventions
(Caldwell et al., 2005; Lu & Ades, 2004). Direct evidence is
estimated from trials in which common intervention pairs have been
compared (e.g., A vs. B), and indirect evidence is estimated from
trials that have at least one intervention in common (e.g., A vs. C and
B vs. C allows for indirect comparison of A vs. B). An initial step in
NMA is assessment of network connectivity; when a common
comparator does not exist between some interventions, these may be
examined in fully connected subnetworks. In addition to consider-
ing the ROB and cross-study heterogeneity in populations,
interventions, and/or outcome measurement among studies included
in the NMA, assessing the validity of results includes tests of effect
size heterogeneity, effect size inconsistency, small study effects,
indirectness, and imprecision (each discussed in greater detail
below; Nikolakopoulou et al., 2020). For readers who wish to learn
more about NMA, we recommend a freely available primer
(Mavridis et al., 2015) as well as several published reviews;
tutorials; and discussions of the methodology, application, and
interpretation of NMA (Caldwell, 2014; Cipriani et al., 2013;
Nikolakopoulou et al., 2014; Salanti, 2012; Sullivan et al., 2014).

Studies from the systematic reviewwere included in the NMA if they
used a randomized design with at least two arms. Of the 39 studies
included in the systematic review, 24 RCTs were eligible for inclusion
in the NMA (Figure 1). Continuous or discrete PTSD outcomes based
on assessment of the frequency and/or severity of PTSD symptomswere
selected. Most of the studies (83.3%) had clinician-assessed PTSD
outcomes (20 total: 16Clinician-Administered PTSDScale,Weathers et
al., 1999; three PTSD Symptom Scale–Interview for Diagnostic and
Statistical Manual of Mental Disorders, fifth edition, Foa et al., 1993;
one Posttraumatic Diagnostic Scale, Foa et al., 2016) and the remainder
(16.7%) had self-reported PTSD outcomes (four total: three PTSD
Checklist, Weathers et al., 2013; one PTSD Scale–Self-Report, Foa et
al., 1993). Alcohol use outcomes were selected because they were
available for all studies, whereas drug or drug and alcohol combined
outcomeswere only available for aminority of studies. For each study, a
single continuous or discrete outcome indicating alcohol use severity
was selected; when more than one was available, the primary or first
reported outcome was selected. Most of the studies (83.3%) had self-
reported alcohol outcomes. The most common self-reported alcohol
outcome selected across studies was days of use (10), followed by
percent days of use (four), drinks per drinking day (two), alcohol
problems (one; e.g., feeling unhappy because of one’s drinking or not
eating well because of one’s drinking; Pearson et al., 2019), days of
heavy use (one), percent days of heavy use (one), and standard drinks
per week (one). A clinician-assessed alcohol outcome (e.g., the
Addiction Severity Index composite score for alcohol) was available
for four studies. Effect sizes for PTSD and alcohol use outcomes
were calculated as SMD by extracting means, standard deviations,
and sample sizes from the publications. Each outcome was extracted
by two independent raters, and disagreements were resolved by
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consensus. When the necessary statistics were not present in the
study publication, we used data provided by the study authors.
Although trials varied in the number and timing of follow-up
assessments, all trials included an assessment at the end of treatment;
therefore, this time point was selected for the NMA to reduce
heterogeneity.
Treatments were grouped into categories based on treatment

target (PTSD, AOD, or PTSD and AOD), psychotherapy treatment
type (integrated or nonintegrated; trauma-focused or non-trauma-
focused), and approach (psychotherapy, medication, or combina-
tion; Hien, Fitzpatrick, et al., 2021; Roberts et al., 2015). Petrakis et
al. (2006) included three arms with different AOD medications; in
order to include all data in the NMA, these three arms were pooled
together within the study and compared to the placebo arm. We
excluded two arms in Petrakis et al. (2012) that administered the
antidepressant desipramine because it did not meet our criteria for
PTSD or AOD medication; however, the other two arms
(paroxetine + naltrexone and paroxetine + placebo) were included
in the NMA.
Analyses were conducted in R, Version 4.0.2 (R Core Team,

2020) using the netmeta package (Version 2.0; Rücker et al., 2015).
The pairwise function was used to transform extracted data to
contrasts between treatment categories. Random-effects models
were estimated that incorporated both direct evidence from pairwise
comparisons between treatment categories and indirect evidence
from the complete network of treatment categories. For each
pairwise comparison between treatment categories, two estimates
were derived: one that integrated direct and indirect evidence from
all studies in the network, and another based only on the direct
evidence from studies that included comparisons between treatment
categories. We refer to these estimates as NMA and direct,
respectively, but note that both types of estimates used the between-
study variance from the NMA. To evaluate study heterogeneity, we
calculated τ2 (the between-study variance, where 0.04, 0.09, and
0.16 can be interpreted as low, moderate, and high heterogeneity,
respectively), and to evaluate inconsistency, we calculated I2 (the
amount of cross-study variation attributable to heterogeneity, where
25%, 50%, and 75% can be interpreted as low, moderate, and high,
respectively; Higgins et al., 2003). We also tested differences
within- and between designs with Cochran’s Q statistic (nonsignifi-
cant results indicate a lack of evidence of heterogeneity and
inconsistency, respectively; Borenstein et al., 2021). Small study
effects were assessed using comparison-adjusted funnel plots and
Egger’s linear regression test of funnel plot asymmetry (Egger et al.,
1997). In addition to reporting significant results, we reported
comparisons in which imprecision was reflected in the estimates.
Specifically, we considered imprecision to be a concern when an
estimated effect had confidence intervals that included −0.50 and
0.50 because this range suggests that there may be a medium effect
size difference favoring either treatment category in the comparison.
We considered indirectness, or the relevance of studies included in
the network, and conducted sensitivity analyses to examine the
impact of results when studies and/or treatment arms that may have
been indirectly relevant were removed from the NMA. In addition to
the NMA, we conducted pairwise meta-analyses of all direct
comparisons; in contrast to the direct estimates from the NMA, these
were based on unadjusted standard errors, and the variance of
between-study heterogeneity was allowed to be different across
comparisons.

Transparency and Openness

The systematic review was registered with PROSPERO 2019
CRD42019146678. We followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Protocols checklist when
preparing the protocol, and we followed Preferred Reporting Items
for Systematic Reviews and Meta-Analyses reporting guidelines for
the final report. The meta-analytic data and code to reproduce the
NMA and supporting analyses are available on the Open Science
Framework repository (https://osf.io/qh4ew/).

Results

Systematic Review

Thirty-nine studies were included in the systematic review, including
28 RCTs, 10 pilot studies, and one chart review (Figure 1). Tables 1–3
summarize the information extracted from the 39 studies included in
the systematic review. Supplemental Material D provides a narrative
description of study characteristics and outcomes. Supplemental
Material E summarizes our review of the exclusion criteria across 33 of
the 39 studies (exclusion data were missing for six studies). Most of the
studies (k = 23) excluded participants because of psychosis or severe
mental illness or psychiatric hospitalization or suicide/violence risk.
Seventeen studies ruled out cognitive or brain impairment. Fourteen
studies excluded participants who were either on an unstable
medication regimen and/or were taking medications or participating
in psychotherapies that were targeting the symptoms being treated by
the approach being tested. Medical problems (k = 15 studies) and
alcohol or other substance use or dependence (k = 4 PTSD-only
studies) were also exclusion criteria. Another category we labeled other
captured exclusion criteria such as limited English proficiency (k = 5)
and pregnancy/lactation/childbearing age but not on contraceptive
(k= 6). Most studies required meeting full diagnostic criteria for PTSD
for inclusion (k = 26). However, 13 studies had inclusion criteria that
involved meeting full or subthreshold diagnostic criteria for PTSD, and
the definition of subthreshold varied across studies (Supplemental
Material C). All included studies had study participants that met full
diagnostic criteria for an AOD.

Interventions and Comparators

Most studies (k = 30, 77%) had elements to actively target both
PTSD and AOD, and the majority of reviewed studies consisted of
psychotherapy-only interventions (k = 27, 69%; Table 1).
Psychotherapy interventions included trauma-focused and non-
trauma-focused, and integrated (targeting both PTSD + AOD) or
nonintegrated (targeting PTSD-only or AOD-only) treatment
models. Trauma-focused models commonly included COPE
(integrated; k = 5) and PE (nonintegrated; k = 4). Non-trauma-
focused models commonly included Seeking Safety (integrated;
k = 11). Some interventions were cognitive behavioral and utilized
both exposure and coping skills-based elements (e.g., substance
dependence posttraumatic stress disorder therapy). Studies
assessed three combined medication-only interventions: desipra-
mine and naltrexone, paroxetine and naltrexone, and aprepitant
(Kwako et al., 2015; Petrakis et al., 2012). Four studies assessed a
combination of medication and therapy, varenicline with PE,
Seeking Safety with sertraline, and PE with naltrexone (Foa et al.,
2013, 2017; Hien et al., 2015).
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Nine studies were of interventions that targeted PTSD, and PTSD-
only interventions were either behavioral therapy only (k = 5) or
medication only (k = 4). Studies included RCTs on structured writing
therapy for PTSD and culturally adapted Cognitive Processing
Therapy among Native American/Indigenous women (Coffey et al.,
2016; Pearson et al., 2019; van Dam et al., 2013). Other designs were
a pilot study on cognitive behavioral therapy for PTSD and a
Department of Veterans Affairs-based chart review of Cognitive
Processing Therapy (Kaysen et al., 2014; McGovern et al., 2009).
Trauma-focused medication trials were on prazosin and sertraline
(Brady et al., 1995, 2005; Petrakis et al., 2016; Simpson et al., 2015).

One study had an active intervention that targeted AOD with
naltrexone and disulfiram (Petrakis et al., 2006). Medications
targeted for AOD included N-acetylcysteine, varenicline, naltrex-
one, disulfiram, and topiramate. Nearly, all studies (k = 32, 82%)
included a comparator arm, including behavioral control conditions
(e.g., Healthy Lifestyle Sessions, Women’s Health Education).
AOD-focused treatment arms included RP (k = 4), supportive
counseling or addiction counseling (k = 2), cognitive behavioral
therapy for AUD (k = 1), and placebo medication (k = 10). Finally,
nine studies included nonspecific treatment as usual (control)
conditions, which ranged broadly within and across studies. Active
comparison conditions were typically an active treatment, which
could be psychosocial or pharmacological or both. Placebo refers to
all pill placebos. In the studies with pill placebos (e.g., Back et al.,
2019; Batki et al., 2014; Petrakis et al., 2012, 2016; Simpson et al.,
2015), each was paired against medications that were frontline
medications for AOD (e.g., prazosin, naltrexone, N-acetylcysteine).
For instance, a community-based study reported that participants in
the control condition attended self-help meetings; engaged in
psychotherapy outpatient treatment for psychological, drug, or
alcohol problems; or received medication (Hien et al., 2004). Other
studies also described control participants engaging in intensive
outpatient services (McGovern et al., 2015) and individual or group
therapy for PTSD or AUD (Capone et al., 2018; Schäfer et al.,
2019). Five studies combined treatment as usual with the active
intervention being tested, including a broad range of psychotherapy
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Table 1
Description of the 39 Studies Included in Systematic Review

Descriptor N %

Study design
RCTs 28 71.79
Pilot studies 10 25.64
Other 1 2.56

Sample characteristics
Gender
Female only 8 20.51
Male only 2 5.13
Mixed gender 29 74.36
Predominantly male 19 48.72

Race/ethnicity
Predominately White 24 61.54
Predominately Black/African American 6 15.38
Mixed sample 2 5.13
Other 2 5.13
Not reported 5 12.82

Military status
Veteran only 11 28.21
Civilian/mixed 5 12.82
Not reported 25 64.10

Primary intervention type
Combination medication + therapy 4 10.26
Therapy only 27 69.23
Medication only 8 20.51

Medication type
Aprepitant 1 2.56
Desipramine 1 2.56
Disulfiram 1 2.56
Naltrexone 4 10.26
N-Acetylcysteine (NAC) 1 2.56
Paroxetine 1 2.56
Prazosin 2 5.13
Sertraline 3 7.69
Topiramate 1 2.56
Varenicline 1 2.56

Integrated treatments
Acceptance and commitment therapy (ACT) 1 2.56
Concurrent Treatment of PTSD and

Substance Use Disorders Using
Prolonged Exposure (COPE)

5 12.82

Cognitive behavioral therapy (CBT) for
PTSD/AOD (integrated CBT)

3 7.69

Creating Change (CC) 2 5.13
Seeking Safety (SS) 12 30.77
Substance dependence posttraumatic stress

disorder therapy (SDPT)
1 2.56

PTSD-only treatments
CBT for PTSD 1 2.56
Cognitive Processing Therapy (CPT) 2 5.13
Prolonged Exposure (PE) and modified PE

(mPE)
3 7.69

Structured writing therapy (SWT) 1 2.56
Trauma Adaptive Recovery Group

Education and Therapy (TARGET)
1 2.56

AOD-only treatments
CBT for AOD 2 5.13
Individual Addiction Counseling (IAC) 1 2.56
Relapse prevention (RP) 3 7.69

Treatment developer as study author
No 21 53.85
Yes 18 46.15

Training for study providers
Master’s-level clinicians 2 5.13
Doctoral-level clinicians 4 10.26
Mixed levels of training 30 76.92

(table continues)

Table 1 (continued)

Descriptor N %

Not reported 3 7.69
The study described training needed for the

delivery of intervention
No
Yes 11 28.21
Not reported 3 7.69

Treatment dropout ≥ 50
No 31 79.49
Yes 5 12.82
Not reported 3 7.69

Study-related adverse events
Reported yes 7 17.95
One event 1 2.56
Three events 1 2.56
Five events 2 5.13
Seven events 1 2.56
Eight or more events 2 5.13

None/not reported 32 82.05

Note. PTSD = posttraumatic stress disorder; AOD = alcohol or other
drug use disorder.
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and medication-based treatments paired with COPE (Mills et al.,
2012), Seeking Safety (Zlotnick et al., 2003, 2009), structured
writing therapy (van Dam et al., 2013), and Trauma Adaptive
Recovery Group Education and Therapy (Frisman et al., 2008).

ROB

Figure 2 shows a summary of the ROB ratings for all included
trials. Overall, RCTs were rated as the lowest ROB, especially in
the “missing outcome data” domain, as data were collected for
each randomized participant and/or the study had a prespecified
analysis plan. Sixty percent (17/28) of the RCT studies were rated
as low ROB overall, all other 39% (11/28) were coded with some
concerns overall. None were coded as high ROB. The RCTs that
were coded as some concerns overall were all coded as “some
concerns” on “randomization and allocation concealment.” As
displayed in Figure 2, 100% of RCTs had low ROB in the domain
of missing outcome data,” and most (71.4%, 20/28) had low ROB
on “randomization and allocation concealment.” In contrast,
other study designs such as pilot studies and chart reviews were
rated with the highest ROB across most domains. Sixty percent
(6/10) of the pilot studies were rated as high ROB overall, 30%
were rated as “some concerns” overall, and only one study (10%)
was rated as low ROB overall. The chart review study was rated
as high ROB overall. Almost all (90%) pilot studies were rated as
high ROB on “randomization and allocated concealment”: The
one chart review was rated as “some concerns.” Among the 11
total pilot and chart review studies, four were rated as high ROB
on “reporting bias.”

NMA Results

Among the 24 trials included in the NMA, treatments were
grouped into 12 categories based on their approach and putative
targets (Table 4), resulting in 37 pairwise comparisons spanning two
subnetworks for each outcome (Supplemental Material F).
Throughout the tables and figures, treatment categories that are
integrated and/or trauma-focused are labeled as such. If a category
does not have the label “integrated,” then it is nonintegrated;
similarly, if a category does not have the label “trauma-focused,”
then it is non-trauma-focused. For example, the category
“psychotherapy” only includes nonintegrated, non-trauma-focused
treatments.

Figure 3A shows the subnetwork of 16 studies that included
1,240 participants with PTSD outcomes (1,207 with alcohol
outcomes) and 24 pairwise comparisons between six treatment
categories, and Figure 3B shows the subnetwork of eight studies
that included 426 participants with PTSD outcomes (489 with
alcohol outcomes) and 13 pairwise comparisons between the
remaining six treatment categories. Subnetworks exist when there
are groups of treatment categories that share no direct or indirect
comparisons. In the first subnetwork, treatment categories were
linked through direct or indirect comparisons with a psychotherapy
control, whereas in the second subnetwork, treatment categories
were linked through direct or indirect comparisons with a placebo
control; henceforth, we refer to these subnetworks as the
psychotherapy control NMA and placebo control NMA. Results
from each subnetwork (NMA and direct estimates) are summarized
by outcome below.

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

T
ab

le
2

(c
on
tin

ue
d)

C
ita
tio

n

P
op
ul
at
io
n

In
te
rv
en
tio

n
C
om

pa
ri
so
n

P
la
nn
ed

ou
tc
om

es
T
im

in
g

S
et
tin

g
F
oc
us

N
D
em

og
ra
ph
ic
s

(o
ve
ra
ll
sa
m
pl
e)

P
T
S
D

A
O
D

D
ur
at
io
n

S
es
si
on
s
an
d/
or

do
se

15
%

B
,
3%

O
A
ge
:
44
.6

(1
4.
5)

V
et
er
an
s:

10
0%

T
ra
um

a:
M
ix
ed
,

ci
vi
lia
n/
co
m
ba
t

N
ot
e.

A
ge

is
re
po
rte
d
as

M
(S
D
)
or

ra
ng
e.
PI
C
O
T
S
=
Pa
tie
nt

Po
pu
la
tio
n,

In
te
rv
en
tio
n,
C
om

pa
ra
to
r,
O
ut
co
m
e,
T
im

in
g,

an
d
Se
tti
ng
;W

=
W
hi
te
or

E
ur
op
ea
n
A
m
er
ic
an
;B

=
B
la
ck

or
A
fr
ic
an

A
m
er
ic
an
;H

=
H
is
pa
ni
c/
L
at
in
o;

O
=
ot
he
r;
F
=

fe
m
al
e;
M

=
m
al
e;
N
/A

=
no
ta
pp
lic
ab
le
;N

R
=
no
tr
ep
or
te
d;

B
R
E
N
D
A
=
B
io
ps
yc
ho
so
ci
al
ev
al
ua
tio
n,

R
ep
or
tt
o
th
e
pa
tie
nt

on
as
se
ss
m
en
t,
E
m
pa
th
ic
un
de
rs
ta
nd
in
g
of

th
e
pa
tie
nt
’s
si
tu
at
io
n,

N
ee
ds

co
lla
bo
ra
tiv
el
y
id
en
tifi

ed
by

th
e
pa
tie
nt

an
d

tre
at
m
en
t
pr
ov
id
er
,D

ire
ct
ad
vi
ce

to
th
e
pa
tie
nt

on
ho
w

to
m
ee
t
th
os
e
ne
ed
s,
A
ss
es
s
re
ac
tio
n
of

th
e
pa
tie
nt

to
ad
vi
ce

an
d
ad
ju
st
as

ne
ce
ss
ar
y
fo
r
be
st
ca
re
;
C
B
T
=
co
gn
iti
ve

be
ha
vi
or
al
th
er
ap
y;

C
PT

=
C
og
ni
tiv
e
Pr
oc
es
si
ng

T
he
ra
py
;
C
O
PE

=
C
on
cu
rr
en
t
T
re
at
m
en
t
of

PT
SD

an
d
A
O
D
s
us
in
g
Pr
ol
on
ge
d
E
xp
os
ur
e;
C
C
=
C
re
at
in
g
C
ha
ng
e;
IA
C
=
In
di
vi
du
al
A
dd
ic
tio
n
C
ou
ns
el
in
g;

IC
B
T
=
in
te
gr
at
ed

co
gn
iti
ve

be
ha
vi
or
al
th
er
ap
y;

I-
PE

=
in
te
gr
at
ed

Pr
ol
on
ge
d
E
xp
os
ur
e
(i.
e.
,C

O
PE

);
I-

C
S
=
In
te
gr
at
ed

C
op
in
g
Sk
ill
s
(i.
e.
,S

ee
ki
ng

Sa
fe
ty
);
M
E
T
=
m
ot
iv
at
io
na
l
en
ha
nc
em

en
t
th
er
ap
y;

m
PE

=
m
od
ifi
ed

Pr
ol
on
ge
d
E
xp
os
ur
e;
R
P
=
re
la
ps
e
pr
ev
en
tio
n;

SD
PT

=
Su

bs
ta
nc
e
D
ep
en
de
nc
y
Po

st
tra
um

at
ic
St
re
ss

D
is
or
de
r
T
he
ra
py
;
SS

=
Se
ek
in
g
Sa
fe
ty
;S

W
T
=
St
ru
ct
ur
al
W
rit
in
g
T
he
ra
py
;T

A
R
G
E
T
=
T
ra
um

a
A
da
pt
iv
e
R
ec
ov
er
y
G
ro
up

E
du
ca
tio
n
an
d
T
he
ra
py
;T

A
U
=
tre
at
m
en
ta
s
us
ua
l;
T
SF

=
12
-S
te
p
Fa
ci
lit
at
io
n;

V
A
R
C
C
=
co
nc
ur
re
nt
va
re
ni
cl
in
e;
W
H
E
=
W
om

en
’s
H
ea
lth

E
du
ca
tio
n;

A
SI

=
A
dd
ic
tio
n
Se
ve
rit
y
In
de
x;

A
U
D
=
al
co
ho
lu

se
di
so
rd
er
;A

U
D
IT

=
A
lc
oh
ol

U
se

D
is
or
de
rs
Id
en
tifi

ca
tio
n
T
es
t;
B
SA

S
=
B
el
ie
fs
ab
ou
tS

ub
st
an
ce

A
bu
se

Sc
al
e;
C
A
PS

=
C
lin
ic
ia
n-
A
dm

in
is
te
re
d
PT

SD
Sc
al
e;
C
ID
I
=
C
om

po
si
te

In
te
rn
at
io
na
l
D
ia
gn
os
tic

In
te
rv
ie
w
;
D
D
D

=
D
rin

ks
pe
r
dr
in
ki
ng

da
y;

G
A
IN

=
G
lo
ba
l
A
pp
ra
is
al

of
In
di
vi
du
al

N
ee
ds
;
G
G
T
=
ga
m
m
a-
gl
ut
am

yl
tra
ns
fe
ra
se
;
H
D
D

=
he
av
y
dr
in
ki
ng

da
ys
;
IE
S
=
Im

pa
ct
of

E
ve
nt
s
Sc
al
e;
M
PS

S-
R
=
M
od
ifi
ed

PT
SD

Sy
m
pt
om

Sc
al
e;

O
C
D
S
=

O
bs
es
si
ve

C
om

pu
ls
iv
e
D
rin

ki
ng

Sc
al
e;

PA
C
S
=

Pe
nn

A
lc
oh
ol

C
ra
vi
ng

Sc
al
e;

PC
L
-C

=
PT

SD
C
he
ck
lis
t–
C
iv
ili
an
;
PC

L
-M

=
PT

SD
C
he
ck
lis
t–
M
ili
ta
ry
;
PC

L
-S

=
PT

SD
C
he
ck
lis
t–
Sp

ec
ifi
c;

PT
C
I
=

Po
st
tra
um

at
ic

C
og
ni
tio
ns

In
ve
nt
or
y;

PD
A

=
pe
rc
en
t
da
ys

ab
st
in
en
t;
PD

D
=

pe
rc
en
t
da
ys

dr
in
ki
ng
;
PD

S
=

Po
st
tra
um

at
ic

St
re
ss

D
ia
gn
os
tic

Sc
al
e;

PD
U

=
pe
rc
en
t
da
ys

us
in
g
dr
ug
s;
PH

D
D

=
pe
rc
en
ta
ge

he
av
y
dr
in
ki
ng

da
ys
;
PP

A
=

po
in
t

pr
ev
al
en
ce

ab
st
in
en
ce
;P

SS
-I
=
T
he

PT
SD

Sy
m
pt
om

Sc
al
e–
In
te
rv
ie
w
;P

SS
-S
R
=
PT

SD
Sy

m
pt
om

Sc
al
e–
Se
lf-
R
ep
or
t;
PT

SD
=
po
st
tra
um

at
ic
st
re
ss

di
so
rd
er
;S

C
ID
-5

=
St
ru
ct
ur
ed

C
lin
ic
al
In
te
rv
ie
w
fo
r
D
SM

-5
;D

A
ST

=
D
ru
g
A
bu
se

Sc
re
en
in
g

T
es
t;
SD

S
=
Se
ve
rit
y
of

D
ep
en
de
nc
e
Q
ue
st
io
nn
ai
re
;
SI
P
=
Sh

or
t
In
ve
nt
or
y
of

Pr
ob
le
m
s
(A
lc
oh
ol
);
SU

I
=
Su

bs
ta
nc
e
U
se

In
ve
nt
or
y;

T
L
FB

=
T
im
el
in
e
Fo

llo
w
ba
ck
;
U
D
S
=
ur
in
e
dr
ug

sc
re
en
;
W
A
S
=
W
or
ld

A
ss
um

pt
io
ns

Sc
al
e;
T
SC

-4
0
=

T
ra
um

a
Sy

m
pt
om

C
he
ck
lis
t–
40
;
In
t.
=
in
te
gr
at
ed

(P
T
SD

+
A
O
D
),
PT

SD
=
PT

SD
-o
nl
y,

A
O
D

=
A
O
D
-o
nl
y;

A
O
D

=
al
co
ho
l
or

ot
he
r
dr
ug

us
e
di
so
rd
er
;
M
PS

S-
SR

=
M
od
ifi
ed

PT
SD

Sy
m
pt
om

Sc
al
e–
Se
lf-
R
ep
or
t;
PC

L
-5

=
PT

SD
C
he
ck
lis
t

fo
r
D
SM

-5
;
N
/A

=
no
t
ap
pl
ic
ab
le
;
PE

=
Pr
ol
on
ge
d
E
xp
os
ur
e;
D
SM

-5
=
D
ia
gn
os
tic

an
d
St
at
is
tic
al

M
an
ua
l
of

M
en
ta
l
D
is
or
de
rs
,
fi
fth

ed
iti
on
.

a
D
at
a
ne
ce
ss
ar
y
fo
r
co
nd
uc
tin

g
th
e
m
et
a-
an
al
ys
es

th
at

w
as

no
t
in
cl
ud
ed

in
th
e
or
ig
in
al

pu
bl
ic
at
io
n
w
er
e
pr
ov
id
ed

by
st
ud
y
au
th
or
s.

PROJECT HARMONY: REVIEW AND NETWORK META-ANALYSIS 15

https://doi.org/10.1037/bul0000409.supp


T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

T
ab

le
3

A
tte
nd
an
ce
,
A
dv
er
se

E
ve
nt
s,
an
d
Im

pa
ct
s
on

P
T
SD

+
A
O
D

C
lin

ic
al

O
ut
co
m
es

A
m
on
g
St
ud
ie
s
in

th
e
Sy
st
em

at
ic

R
ev
ie
w
(K

=
39
)

C
ita
tio

n
In
te
rv
en
tio

n
C
om

pa
ri
so
n

S
ig
ni
fi
ca
nt

im
pr
ov
em

en
t
in

ou
tc
om

es
a

T
re
at
m
en
t
dr
op
ou
t

(5
0%

or
gr
ea
te
r)
b

S
tu
dy
-r
el
at
ed

ad
ve
rs
e
ev
en
ts

P
T
S
D

A
O
D

R
an
do
m
iz
ed

cl
in
ic
al

tr
ia
ls

B
ac
k
et

al
.
(2
01
9)

c
C
O
P
E

R
P

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(i
nt
.,

d
=
2.
68
;
co
m
p.
,
d
=
1.
60
)

Im
pr
ov
em

en
t
in

al
co
ho
l
an
d

su
bs
ta
nc
e
us
e
(i
nt
.,

d
=

.0
46
;
co
m
p.
,
d
=

.2
0)

N
o

N
on
e

B
at
ki

et
al
.
(2
01
4)

c
T
op
ir
am

at
e

P
la
ce
bo

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(d
=
.9
0)

Im
pr
ov
em

en
t
in

P
D
D
,

P
H
D
D
,
D
D
D
,
al
co
ho
l

cr
av
in
g,

an
d
dr
in
ks

pe
r

w
ee
k
(d

=
1.
57
)

N
o

F
ou
r
m
ed
ic
al

ev
en
ts

an
d
on
e
ps
yc
hi
at
ri
c

ev
en
t
(a
ll
co
m
p.

gr
ou
p)

B
ra
dy

et
al
.
(2
00
5)

c
S
er
tr
al
in
e
+

C
B
T
fo
r

al
co
ho
l
us
e

P
la
ce
bo

+
C
B
T
fo
r

al
co
ho
l
us
e

N
o

Im
pr
ov
em

en
t
in

al
co
ho
l
us
e

(i
nt
.,
d
=

1.
44
;
co
m
p.
,

d
=

1.
63
)

N
o

N
R

C
ap
on
e
et

al
.

(2
01
8)

c
IC
B
T

T
A
U

N
o

N
o

Y
es

N
R

C
of
fe
y
et

al
.
(2
01
6)

m
P
E
al
on
e
or

m
P
E
+
M
E
T

H
ea
lth

y
lif
es
ty
le

se
ss
io
ns

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

s
(i
nt
.
gr
ou
ps

co
m
pa
re
d
to

co
nt
ro
l)

N
o

N
o

N
R

F
oa

et
al
.
(2
01
3)

c
P
E
+

na
ltr
ex
on
e,

P
E
+

pl
ac
eb
o,

na
ltr
ex
on
e
+

su
pp
or
tiv

e
co
un
se
lin

g

P
la
ce
bo

+
su
pp
or
tiv

e
co
un
se
lin

g
(B
R
E
N
D
A
)

N
o

Im
pr
ov
em

en
t
in

P
D
D

(d
=

.8
2)

N
o

N
on
e

F
oa

et
al
.
(2
01
7)

V
A
R
C
C
+

P
E

V
A
R
C
C
on
ly

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

N
o

N
o

F
iv
e
ps
yc
hi
at
ri
c

ev
en
ts
(g
ro
up
s
no
t

sp
ec
ifi
ed
)

F
ri
sm

an
et

al
.

(2
00
8)

T
A
R
G
E
T
+

tr
au
m
a-
se
ns
iti
ve

us
ua
l
ca
re

T
ra
um

a-
se
ns
iti
ve

us
ua
l
ca
re

N
o

N
o

Y
es

N
R

H
ie
n
et

al
.
(2
00
4)

c
S
S
or

R
P

C
om

m
un
ity

ca
re

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(S
S

gr
ou
p,

d
=

.7
1;

R
P
gr
ou
p,

d
=

.8
9)

Im
pr
ov
em

en
t
in

su
bs
ta
nc
e

us
e
se
ve
ri
ty

(S
S
gr
ou
p,

d
=

.2
8;

R
P
gr
ou
p,

d
=

.6
7)

N
o

N
R

H
ie
n
et

al
.
(2
00
9)

c
S
S

W
H
E

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(i
nt
.,

d
=
1.
39
;
co
m
p.
,
d
=
1.
46
)

N
o

N
o

N
R

H
ie
n
et

al
.
(2
01
5)

c
S
S
+
se
rt
ra
lin

e
S
S
+
pl
ac
eb
o

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

fr
eq
ue
nc
y
an
d

in
te
ns
ity

(d
=

1.
20
)

N
o

N
o

N
on
e

K
w
ak
o
et

al
.

(2
01
5)

A
pr
ep
ita
nt

P
la
ce
bo

N
o

N
o

N
o

N
on
e

M
cG

ov
er
n
et

al
.

(2
01
5)

c
IC
B
T
or

IA
C

S
ta
nd
ar
d
ca
re

N
o

Im
pr
ov
em

en
t
in

dr
ug

us
e
an
d

to
xi
co
lo
gy

re
po
rt
s
(I
C
B
T

gr
ou
p,

d
=

.3
0)

N
o

N
on
e

M
ill
s
et

al
.
(2
01
2)

c
C
O
P
E
+

T
A
U

T
A
U

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(i
nt
.,

d
=

1.
14
;
co
m
p.
,
d
=

.8
7)

Im
pr
ov
em

en
t
in

nu
m
be
r
of

dr
ug

cl
as
se
s
us
ed

an
d

se
ve
ri
ty

of
de
pe
nd
en
ce

(i
nt
.,
d
=

.2
3;

co
m
p.
,

d
=

.2
6)

N
o

N
on
e

M
ye
rs
et
al
.(
20
15
)c

S
S

T
SF

N
R

N
R

Y
es

N
R

(t
ab
le

co
nt
in
ue
s)

16 HIEN ET AL.



T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

T
ab

le
3

(c
on
tin

ue
d)

C
ita
tio

n
In
te
rv
en
tio

n
C
om

pa
ri
so
n

S
ig
ni
fi
ca
nt

im
pr
ov
em

en
t
in

ou
tc
om

es
a

T
re
at
m
en
t
dr
op
ou
t

(5
0%

or
gr
ea
te
r)
b

S
tu
dy
-r
el
at
ed

ad
ve
rs
e
ev
en
ts

P
T
S
D

A
O
D

N
aj
av
its

et
al
.

(2
01
8)

c
C
C

S
S

Im
pr
ov
em

en
t
in

P
T
SD

se
ve
ri
ty

an
d
re
m
is
si
on

(i
nt
.,
d
=

.3
0;

co
m
p.
,

d
=

.2
7)

Im
pr
ov
em

en
t
in

A
S
I
al
co
ho
l

an
d
dr
ug

co
m
po
si
te

sc
or
es

(i
nt
.,
d
=

.2
3;

co
m
p.

=
1.
10
)

N
R

N
on
e

N
or
m
an

et
al
.

(2
01
9)

c
C
op
e
(I
-P
E
)

S
S
(I
-C
S
)

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(d
=

1.
39
)

Im
pr
ov
em

en
t
in

P
H
D
D

(i
nt
.,

d
=

.7
0;

co
m
p.
,
d
=

.7
0)

N
o

N
on
e

P
ea
rs
on

et
al
.

(2
01
9)

c
A
da
pt
ed

C
P
T

W
ai
t-
lis
t

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(d
=

1.
28
)

Im
pr
ov
em

en
t
in

al
co
ho
l
us
e

(d
=

1.
42
)

Y
es

N
R

P
et
ra
ki
s
et

al
.

(2
00
6)

c
N
al
tr
ex
on
e
an
d
di
su
lfi
ra
m

(a
lo
ne

or
co
m
bi
ne
d)

P
la
ce
bo

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(f
or

pa
rt
ic
ip
an
ts
w
ith

P
T
S
D

an
d/
or

no
al
co
ho
l
us
e
an
d

fo
r
di
su
lfi
ra
m

gr
ou
p

co
m
pa
re
d
to

na
ltr
ex
on
e

gr
ou
p)

Im
pr
ov
em

en
t
in

al
co
ho
l
us
e

(e
nt
ir
e
sa
m
pl
e)
,

im
pr
ov
em

en
t
in

dr
in
ki
ng

da
ys

pe
r
w
ee
k
an
d

co
ns
ec
ut
iv
e
da
ys

ab
st
in
en
t

(i
nt
.
gr
ou
ps
)

N
R

T
hr
ee

m
ed
ic
al

ev
en
ts

(t
w
o
in
t.
an
d
on
e

co
m
p.
)
an
d
on
e

ps
yc
hi
at
ri
c
ev
en
t

(c
om

p.
gr
ou
p)

P
et
ra
ki
s
et

al
.
(2
01
2)

c
P
ar
ox
et
in
e
+

na
ltr
ex
on
e
or

de
si
pr
am

in
e
+

na
ltr
ex
on
e

P
ar
ox
et
in
e
+

pl
ac
eb
o

or
de
si
pr
am

in
e
+

pl
ac
eb
o

P
T
S
D

sy
m
pt
om

se
ve
ri
ty

an
d

cl
us
te
rs

(i
nt
.
[p
ar
ox
et
in
e
+

na
ltr
ex
on
e]
,d

=
.2
7;

co
m
p.

[p
ar
ox
et
in
e
+

pl
ac
eb
o]
,

d
=

1.
84
)

Im
pr
ov
em

en
t
in

P
H
D
D
,

D
D
D
,
dr
in
ks

pe
r
w
ee
k

(d
es
ip
ra
m
in
e
gr
ou
ps
);

cr
av
in
g
(n
al
tr
ex
on
e

gr
ou
ps
)

N
o

F
iv
e
m
ed
ic
al

ev
en
ts

(t
w
o
in
t.
an
d
th
re
e

co
m
p.
)
an
d
th
re
e

ps
yc
hi
at
ri
c
ev
en
ts

(o
ne

in
t.
an
d
tw
o

co
m
p.
)

P
et
ra
ki
s
et

al
.

(2
01
6)

c
P
ra
zo
si
n

P
la
ce
bo

N
o

N
o

N
o

N
on
e

R
ug
la
ss

et
al
.

(2
01
7)

c
C
O
P
E
or

R
P

A
ct
iv
e
m
on
ito

ri
ng

Im
pr
ov
em

en
t
in

P
T
SD

se
ve
ri
ty

(C
O
P
E
gr
ou
p,

d
=

.8
7;

R
P
gr
ou
p,

d
=

1.
10
)

Im
pr
ov
em

en
t
in

da
ys

of
pr
im

ar
y
su
bs
ta
nc
e
us
ed

(i
nt
.
R
P
gr
ou
p,

d
=
1.
38
)

N
o

N
on
e

S
an
ni
ba
le

et
al
.

(2
01
3)

c
In
te
gr
at
ed

th
er
ap
y

A
lc
oh
ol

su
pp
or
t

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(d
=

1.
00
)

N
o

N
o

N
R

S
ch
äf
er

et
al
.

(2
01
9)

c
S
S
+
T
A
U

or
R
P
+

T
A
U

T
A
U

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(i
nt
.,
S
S

gr
ou
p,

d
=

.2
2;

R
P
gr
ou
p,

d
=

.2
9;

co
m
p.
,
d
=

.2
8)

N
o

N
o

F
ou
r
ps
yc
hi
at
ri
c

ev
en
ts
(g
ro
up

no
t

sp
ec
ifi
ed
)

S
im

ps
on

et
al
.
(2
01
5)

c
P
ra
zo
si
n

M
at
ch
ed

pl
ac
eb
o

N
o

Im
pr
ov
em

en
t
in

P
D
D

an
d

P
H
D
D

(d
=

1.
34
)

N
o

N
ot

sp
ec
ifi
ed

T
ri
ffl
em

an
(2
00
0)

S
D
P
T

T
SF

N
o

N
o

Y
es

N
R

va
n
D
am

et
al
.

(2
01
3)

c
S
W
T
+

T
A
U

T
A
U

Im
pr
ov
em

en
t
in

P
T
SD

se
ve
ri
ty

(d
=

1.
15
)
an
d

re
m
is
si
on

Im
pr
ov
em

en
t
in

ab
st
in
en
ce

(i
nt
.,
d
=

1.
38
;
co
m
p.
,

d
=

.5
4)

N
o

N
R

Z
lo
tn
ic
k
et

al
.

(2
00
9)

c
S
S
+
T
A
U

T
A
U

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(i
nt
.,

d
=

.7
2;

co
m
p.
,
d
=

.5
6)

Im
pr
ov
em

en
t
in

A
S
I
dr
ug

co
m
po
si
te

sc
or
e
(i
nt
.,

d
=

.4
7;

co
m
p.
,
d
=

.5
2)

N
o

N
R

(t
ab
le

co
nt
in
ue
s)

PROJECT HARMONY: REVIEW AND NETWORK META-ANALYSIS 17



T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

T
ab

le
3

(c
on
tin

ue
d)

C
ita
tio

n
In
te
rv
en
tio

n
C
om

pa
ri
so
n

S
ig
ni
fi
ca
nt

im
pr
ov
em

en
t
in

ou
tc
om

es
a

T
re
at
m
en
t
dr
op
ou
t

(5
0%

or
gr
ea
te
r)
b

S
tu
dy
-r
el
at
ed

ad
ve
rs
e
ev
en
ts

P
T
S
D

A
O
D

P
ilo

t
st
ud
ie
s

B
ac
k
et

al
.
(2
01
6)

c
N
A
C
+

C
B
T
fo
r
A
O
D

P
la
ce
bo

+
C
B
T
fo
r

A
O
D

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

s
(d

=
1.
20
)

N
o

N
o

O
ne

m
ed
ic
al

ev
en
t

(g
ro
up

no
t

sp
ec
ifi
ed
)

B
ra
dy

et
al
.
(1
99
5)

S
er
tr
al
in
e

N
on
e

N
o

N
o

N
R

N
R

M
cG

ov
er
n
et

al
.

(2
00
9)

C
B
T
fo
r
P
T
S
D

N
on
e

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty
,

sy
m
pt
om

cl
us
te
rs
,
an
d

P
T
S
D

di
ag
no
si
s

N
o

N
o

N
R

M
ey
er

et
al
.
(2
01
8)

A
cc
ep
ta
nc
e
an
d
co
m
m
itm

en
t

th
er
ap
y

N
on
e

N
o

N
o

N
o

N
on
e

N
aj
av
its

et
al
.

(1
99
8)

S
S

N
on
e

Im
pr
ov
em

en
t
in

P
T
SD

tr
au
m
a-
re
la
te
d
sy
m
pt
om

s
an
d
be
lie
fs

Im
pr
ov
em

en
t
in

ab
st
in
en
ce

N
o

N
on
e

N
aj
av
its

et
al
.

(2
00
5)

S
S
+
ex
po
su
re

th
er
ap
y-

re
vi
se
d

N
on
e

Im
pr
ov
em

en
t
in

tr
au
m
a-

re
la
te
d
sy
m
pt
om

s
an
d

be
lie
fs

Im
pr
ov
em

en
t
in

dr
ug

us
e

N
o

N
R

N
aj
av
its

an
d

Jo
hn
so
n
(2
01
4)

C
C

N
on
e

Im
pr
ov
em

en
t
in

tr
au
m
a-

re
la
te
d
sy
m
pt
om

s
an
d

be
lie
fs

Im
pr
ov
em

en
t
in

su
bs
ta
nc
e

us
e
be
lie
fs

N
o

N
on
e

N
or
m
an

et
al
.

(2
01
0)

S
S

N
on
e

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

(f
or

fo
ur

of
ni
ne

pa
rt
ic
ip
an
ts
)

N
o

N
o

N
on
e

P
er
ss
on

et
al
.

(2
01
7)

C
O
P
E

N
on
e

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

Im
pr
ov
em

en
t
in

al
co
ho
l
us
e,

P
H
D
D
,
al
co
ho
l
cr
av
in
g,

an
d
se
ve
ri
ty

of
al
co
ho
l

de
pe
nd
en
ce

N
o

N
on
e

Z
lo
tn
ic
k
et

al
.

(2
00
3)

S
S
+
T
A
U

N
on
e

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

Im
pr
ov
em

en
t
in

dr
ug

an
d

al
co
ho
l
us
e
(6
-w

ee
ks

po
st
re
le
as
e
is
fi
rs
t
re
po
rt
ed

fo
llo

w
-u
p
tim

e
po
in
t)

N
o

N
R

O
th
er

de
si
gn

(c
ha
rt
re
vi
ew

)
K
ay
se
n
et

al
.

(2
01
4)

C
P
T

N
on
e

Im
pr
ov
em

en
t
in

P
T
SD

sy
m
pt
om

se
ve
ri
ty

N
o

N
o

N
R

N
ot
e.

In
t.
=

in
te
rv
en
tio

n
ar
m
;
co
m
p.

=
co
m
pa
ri
so
n
ar
m
;
N
/A

=
no
t
ap
pl
ic
ab
le
;
N
R

=
no
t
re
po
rt
ed
;
A
S
I
=

A
dd
ic
tio

n
S
ev
er
ity

In
de
x;

D
D
D

=
dr
in
ks

pe
r
dr
in
ki
ng

da
y;

P
T
SD

=
po
st
tr
au
m
at
ic

st
re
ss

di
so
rd
er
;
IC
B
T
=

in
te
gr
at
ed

co
gn
iti
ve

be
ha
vi
or
al

th
er
ap
y;

P
D
D

=
pe
rc
en
t
dr
in
ki
ng

da
ys
;
P
H
D
D

=
pe
rc
en
t
he
av
y
dr
in
ki
ng

da
ys
;
R
P
=

re
la
ps
e
pr
ev
en
tio

n;
A
O
D

=
al
co
ho
l
or

ot
he
r
dr
ug

us
e
di
so
rd
er
;

C
O
P
E
=

C
on
cu
rr
en
t
T
re
at
m
en
t
of

P
T
S
D

an
d
A
O
D
s
us
in
g
P
ro
lo
ng
ed

E
xp
os
ur
e;

C
B
T
=

co
gn
iti
ve

be
ha
vi
or
al

th
er
ap
y;

T
A
U

=
tr
ea
tm

en
t
as

us
ua
l;
M
E
T
=

m
ot
iv
at
io
na
l
en
ha
nc
em

en
t
th
er
ap
y;

m
P
E
=

m
od
ifi
ed

P
ro
lo
ng
ed

E
xp
os
ur
e;

P
E

=
P
ro
lo
ng
ed

E
xp
os
ur
e;

B
R
E
N
D
A

=
B
io
ps
yc
ho
so
ci
al

ev
al
ua
tio

n,
R
ep
or
t
to

th
e
pa
tie
nt

on
as
se
ss
m
en
t,
E
m
pa
th
ic

un
de
rs
ta
nd
in
g
of

th
e
pa
tie
nt
’s

si
tu
at
io
n,

N
ee
ds

co
lla
bo
ra
tiv

el
y
id
en
tifi

ed
by

th
e
pa
tie
nt

an
d
tr
ea
tm

en
t
pr
ov
id
er
,
D
ir
ec
t
ad
vi
ce

to
th
e
pa
tie
nt

on
ho
w

to
m
ee
t
th
os
e
ne
ed
s,
A
ss
es
s
re
ac
tio

n
of

th
e
pa
tie
nt

to
ad
vi
ce

an
d
ad
ju
st

as
ne
ce
ss
ar
y
fo
r
be
st

ca
re
;

V
A
R
C
C

=
co
nc
ur
re
nt

va
re
ni
cl
in
e;

T
A
R
G
E
T
=

T
ra
um

a
A
da
pt
iv
e
R
ec
ov
er
y
G
ro
up

E
du
ca
tio

n
an
d
T
he
ra
py
;
S
S
=

S
ee
ki
ng

S
af
et
y;

W
H
E
=

W
om

en
’s

H
ea
lth

E
du
ca
tio

n;
IA

C
=

In
di
vi
du
al

A
dd
ic
tio

n
C
ou
ns
el
in
g;

T
SF

=
12
-S
te
p
F
ac
ili
ta
tio

n;
C
C
=
C
re
at
in
g
C
ha
ng
e;
I-
P
E
=
in
te
gr
at
ed

P
ro
lo
ng
ed

E
xp
os
ur
e
(i
.e
.,
C
O
P
E
);
I-
C
S
=
In
te
gr
at
ed

C
op
in
g
S
ki
lls

(i
.e
.,
S
ee
ki
ng

S
af
et
y)
;
C
P
T
=
C
og
ni
tiv

e
P
ro
ce
ss
in
g

T
he
ra
py
;
S
D
P
T
=

S
ub
st
an
ce

D
ep
en
de
nc
y
P
os
ttr
au
m
at
ic

S
tr
es
s
D
is
or
de
r
T
he
ra
py
;
S
W
T
=
S
tr
uc
tu
ra
l
W
ri
tin

g
T
he
ra
py
.

a
S
ig
ni
fi
ca
nt

ou
tc
om

es
re
pr
es
en
t
pr
e–
po
st

co
m
pa
ri
so
ns

fo
r
th
e
in
te
rv
en
tio

n
gr
ou
p(
s)
,
un
le
ss

ot
he
rw

is
e
no
te
d.

b
L
es
s
th
an

50
%

of
se
ss
io
ns

at
te
nd
ed

ac
ro
ss

al
l
tr
ea
tm

en
t
ar
m
s.

T
ab
le

3
lis
ts

th
e
to
ta
l

nu
m
be
r
of

se
ss
io
ns

av
ai
la
bl
e.

c
In
di
ca
te
s
st
ud
ie
s
in
cl
ud
ed

in
th
e
ne
tw
or
k
m
et
a-
an
al
ys
is
.

18 HIEN ET AL.



PTSD Outcomes

Figure 4A shows results from the psychotherapy control NMA of
PTSD outcomes at the end of treatment. Among the NMA estimates,
PTSD severity was significantly less for integrated and trauma-focused
(PTSD + AOD) interventions compared to (a) psychotherapy (AOD),

SMD = −0.29, 95% CI [−0.56, −0.03], z = −2.16, p = .031; (b)
psychotherapy (control), SMD = −0.43, 95% CI [−0.68, −0.18], z =
−3.34, p < .001; and (c) integrated (PTSD + AOD), SMD = −0.30,
95% CI [−0.56, −0.04], z = −2.29, p = .022. Although the direct
estimates for these three comparisons were not statistically significant,
the effect sizes of the direct estimates were comparable to (and fell
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Figure 2
Risk of Bias (ROB) Ratings
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Table 4
Treatment Categories for Studies Included in the Network Meta-Analyses (K = 24)

Treatment category (target) Included treatments (first author, year) Intervention description

Psychotherapy (AOD) 1. Addiction counseling (McGovern et al.,
2015)

8–12 weekly manualized sessions that focus on
initiating AOD treatment, attaining and maintaining
abstinence, and recovering from AOD. Derived from
individual drug counseling from NIDA Cocaine
Collaborative Study and
12-Step Facilitation from NIAAA Project MATCH
(Mercer & Woody, 1999; Nowinski et al., 1994).

2. CBT for alcohol use disorder (Sannibale et
al., 2013)

12 weekly manualized sessions focusing on AOD based
on Project MATCH CBT manual and motivational
interventions for AOD (Kadden et al., 1994; Miller et
al., 2004). Early sessions target motivation using
motivational interviewing strategies as well as goal
setting and treatment rationale. Interventions also
focus on identifying situations, thoughts, and feelings
that increase risk for alcohol or substance use;
identifying coping plans to prevent and respond to
lapses in abstinence; and targeting negative moods.
Relapse prevention is emphasized throughout.

3. Relapse prevention (Back et al., 2019; Hien et
al., 2004; Ruglass et al., 2017; Schäfer et al.,
2019)

Manualized AOD intervention (number of sessions
varies depending on study) focused on preventing
relapses in substance or alcohol use. Interventions
focus on identifying situations, thoughts, and feelings
that increase risk for alcohol or substance use;
identifying skills that help manage cravings and
reduce substance use in risky situations; and
identifying coping plans to prevent and respond to
lapses in abstinence (Marlatt & Donovan, 2007).

Psychotherapy (control) 1. Active monitoring (Ruglass et al., 2017) Weekly meetings with research assistants over
intervention period that involves completing
self-report measures, urine toxicology, alcohol
breathalyzers, and broad assessments of health and
safety.

2. Facilitated 12-step (Myers et al., 2015) Twice weekly sessions for 12 weeks of therapist-guided
support group that is derived from 12-Step
Facilitation from NIAAA Project MATCH (Mercer
& Woody, 1999; Nowinski et al., 1994) and focuses
on promoting abstinence. Groups cover four core
topics from 12-Step Facilitation (introductions,
acceptance, surrender, and getting active), as well as
six elective topics (e.g., enabling). Sessions involve
reviewing readings, didactic material, and discussing
behaviors that promote recovery.

3. Standard care or treatment as usual (Capone
et al., 2018; Hien et al., 2004; McGovern et
al., 2015; Mills et al., 2012; Schäfer et al.,
2019; van Dam et al., 2013; Zlotnick et al.,
2009)

Allowing participants to access any interventions they
would typically access (e.g., community AOD
treatment) or continuing in the usual care they
receive in the treatment setting that the study occurs
in (e.g., in the Veterans Administration Hospital or
an AOD inpatient unit). Number of sessions varies
depending on study.

4. Wait-list (Pearson et al., 2019) Waiting for intervention and completing study
measurements.

5. Women’s Health Education (Hien et al.,
2009)

Twice per week manualized group psychoeducational
health curriculum occurring for 6 weeks. Focuses on
topics such as the female body and sexual health and
pregnancy. Groups involved review of homework
exercises, introducing new topics, exercises to
facilitate discussion regarding group topics, and
setting homework goals.

Integrated non-trauma-focused
(PTSD and AOD)

1. Integrated CBT (Capone et al., 2018;
McGovern et al., 2015)

8–12 weekly manualized sessions focusing on both
PTSD and AOD reduction with three core
components: Psychoeducation; mindfulness-based
relaxation for negative mood and cravings; and
cognitive restructuring.

2. Seeking Safety (Hien et al., 2004, 2009,
2015; Myers et al., 2015; Najavits et al.,
2018; Norman et al., 2019; Schäfer et al.,
2019; Zlotnick et al., 2009)

Typically, 25 weekly manualized sessions focusing on
PTSD and AOD through a range of topics that focus
on teaching a range of coping skills using cognitive
behavioral, interpersonal, and case management

(table continues)
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Table 4 (continued)

Treatment category (target) Included treatments (first author, year) Intervention description

techniques. Sessions involve an assessment of use of
coping skills and unhealthy behavior, presentation of
an inspirational quote, relating didactic material to
participant’s experience, and check out/homework
assignment (Najavits, 2002).

Integrated + PTSD medication
(PTSD and AOD)

1. Seeking Safety + sertraline (Hien et al., 2015) A selective serotonin reuptake inhibitor + Seeking
Safety. Participants started on 50 mg daily and
increased dosage up to 200 mg daily over 2 weeks.

Integrated trauma-focused
(PTSD and AOD)

1. CBT for PTSD and alcohol use disorder
(Sannibale et al., 2013)

12 weekly manualized sessions that combine CBT for
alcohol use disorder with an exposure-based CBT for
PTSD and cognitive restructuring for PTSD-related
cognitions. Sessions involve CBT for alcohol use
disorder elements (e.g., increasing motivation,
identifying high-risk situations for alcohol use) as
well as psychoeducation on PTSD and its interaction
with AUD; imaginal and in vivo trauma-related
exposure; and identifying and challenging trauma-
related cognitions.

2. COPE (Back et al., 2019; Mills et al., 2012;
Norman et al., 2019; Ruglass et al., 2017)

12–13 weekly manualized sessions that involve
increasing motivation for AOD reduction; CBT
strategies for AOD (including relapse prevention
strategies); psychoeducation regarding PTSD and its
interaction with AOD; in vivo and imaginal trauma-
related exposure; and identifying and challenging
trauma-related cognitions.

3. Creating Change (Najavits et al., 2018) 17 weekly manualized sessions that introduce new
topics which simultaneously address PTSD and
AOD. Format is similar to Seeking Safety, but
trauma and AOD memories may be actively
addressed and participants are given the choice
regarding whether to focus on their past (Creating
Change) or present (Seeking Safety). Sessions
involve an assessment of use of coping skills and
unhealthy behavior, presentation of an inspirational
quote, relating didactic material to participant’s
experience, and check out/homework assignment
(Najavits, 2014).

4. Structured writing therapy for PTSD (van
Dam et al., 2013)

10 weekly manualized sessions added onto treatment as
usual that involve psychoeducation regarding the
intersection between PTSD and AOD, written trauma
exposure, and cognitive restructuring of trauma-
related beliefs. Two “flexible sessions” wherein the
therapist and participant could decide what therapy
content to revisit also occur (van Dam et al., 2013).

Medication (AOD) 1. N-acetylcysteine (Back et al., 2016) Antioxidant medication thought to stabilize synaptic
transmission of glutamate. Starting dose was 1,200
mg twice per day.

2. Naltrexone (Foa et al., 2013) Opiate antagonist with starting dose of 50 mg per day
and a target dose of 100 mg per day.

3. Topiramate (Batki et al., 2014) GABA agonist and inhibitor of a subtype of glutamate.
Starting dose was 25 mg nightly, with 100 mg in the
morning and 200 mg in the evening as the target
dose.

4. Naltrexone, disulfiram, or both (Petrakis et
al., 2006)

See above for naltrexone description. Disulfram target
dose was 250 mg/day.

Medication (PTSD) 1. Paroxetine + placebo (Petrakis et al., 2012) Paroxetine is a selective serotonin reuptake inhibitor.
Target dose was 40 mg per day. Placebo is a sham
medication with no active therapeutic ingredients.

2. Prazosin (Petrakis et al., 2016; Simpson et al.,
2015)

α-1 adrenergic receptor antagonist. Starting dose was 1
mg every evening. Target dose was 4 mg every
morning, 4 mg every evening, and 8 mg every night.

3. Sertraline (Brady et al., 2005) Selective serotonin reuptake inhibitor. Participants
started on 50 mg daily and increased dosage up to
150 mg daily.

Medication (PTSD and AOD) 1. Paroxetine + naltrexone (Petrakis et al., 2012) See above for description.
Placebo (control) See above for description.

(table continues)
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within the 95% CI of) the NMA estimates (Figure 4A). No other
NMA or direct estimates reached statistical significance. There was
no significant evidence of heterogeneity within designs (Q = 12.72,
df= 10, p= .240) or inconsistency between designs (Q= 6.19, df= 5,
p = .288). Between-study heterogeneity was low (τ2 = 0.015), and
inconsistency was low (I2 = 20.7%, 95% CI [0.0%, 56.2%]). There
was no significant evidence of small study effects (Supplemental
Figure S1A). Imprecision met the criterion of concern (i.e., 95% CI
that overlapped with −0.50 and 0.50) in the estimates for integrated
(PTSD + AOD) versus trauma-focused (PTSD); integrated + PTSD
medication (PTSD + AOD) versus integrated and trauma-focused
(PTSD + AOD); integrated + PTSD medication (PTSD + AOD)
versus trauma-focused (PTSD); integrated and trauma-focused
(PTSD + AOD) versus trauma-focused (PTSD); and psychotherapy
(AOD) versus trauma-focused (PTSD); see Figure 4A. Figure 5A
summarizes results from the pairwise meta-analyses of studies
included in the psychotherapy control NMA of PTSD outcomes.
Figure 4B shows results from the placebo control NMA of PTSD

outcomes at the end of treatment. No NMA or direct estimates
reached statistical significance. There was no significant evidence of
heterogeneity within designs (Q = 3.13, df = 4, p = .536) or
inconsistency between designs (Q = 0.00, df = 1, p = .959).
Between-study heterogeneity was low (τ2 = 0), and inconsistency
was low (I2 = 0%, 95% CI [0.0%, 74.6%]). There was no significant
evidence of small study effects (Supplemental Figure S1B).

Imprecision did not meet the criterion of concern in any of the
comparisons (Figure 4B). Figure 5B summarizes results from the
pairwise meta-analyses of studies included in the placebo control
NMA of PTSD outcomes.

Alcohol Outcomes

Figure 4C shows results from the psychotherapy control NMA of
alcohol outcomes at the end of treatment. No NMA or direct
estimates that reached statistical significance. There was significant
evidence of heterogeneity within designs (Q = 18.93, df = 10, p =
.041), but no evidence of inconsistency between designs (Q = 2.96,
df= 5, p= .707). Between-study heterogeneity was low to moderate
(τ2 = 0.028), and inconsistency was low to moderate (I2 = 31.5%,
95% CI [0.0%, 62.4%]). There was no significant evidence of small
study effects (Supplemental Figure S1C). Imprecision met the
criterion concern in all comparisons with trauma-focused (PTSD)
and in integrated + PTSD medication (PTSD + AOD) versus
integrated and trauma-focused (PTSD + AOD); see Figure 4C.
Figure 5C summarizes results from the pairwise meta-analyses of
studies included in the psychotherapy control NMA of alcohol
outcomes.

Figure 4D shows results from the placebo control NMA of
alcohol outcomes at the end of treatment. Among the NMA
estimates, alcohol severity was significantly less for medication
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Table 4 (continued)

Treatment category (target) Included treatments (first author, year) Intervention description

2. Placebo (Back et al., 2016; Batki et al., 2014;
Brady et al., 2005; Foa et al., 2013; Petrakis
et al., 2006, 2016; Simpson et al., 2015)

Trauma-focused (PTSD) 1. Cognitive Processing Therapy (Pearson et al.,
2019)

Cognitive Processing Therapy is a manualized PTSD
intervention that utilizes cognitive restructuring to
systematically target unhelpful beliefs that maintain
PTSD over time. Some versions of Cognitive
Processing Therapy involve writing and rereading a
written account of the traumatic event (Resick et al.,
2016). In Pearson et al. (2019), it was adapted for use
in the American Indian and Alaska Native
community and was 13 sessions over 6 weeks, with
added content on relationships, safe sex practices,
and substance use.

Trauma-focused + AOD medication
(PTSD and AOD)

1. Prolonged Exposure + naltrexone (Foa et al.,
2013)

12 weekly manualized sessions followed by 6 biweekly
sessions that focus on psychoeducation regarding
PTSD, imaginal exposure to trauma memories,
discussing reactions to exposure practices, and in
vivo exposure to safe trauma-related cues. See above
for naltrexone.

Trauma-focused + placebo (PTSD) 1. Prolonged Exposure + placebo (Foa et al.,
2013)

See above for descriptions.

Studies excluded from network meta-
analyses

1. Single-arm studies (Brady et al., 1995;
Kaysen et al., 2014; McGovern et al., 2009;
Meyer et al., 2018; Najavits et al., 1998,
2005, 2014; Norman et al., 2010; Persson et
al., 2017; Zlotnick et al., 2003)

2. Did not have an end of treatment assessment
(Frisman et al., 2008)

3. Data needed for analyses not available
(Coffey et al., 2016; Foa et al., 2017; Kwako
et al., 2015; Triffleman, 2000)

Note. AOD = alcohol or other drug use disorder; NIDA = National Institute on Drug Abuse; NIAAA = National Institute on Alcohol Abuse and Alcoholism;
MATCH = Matching Alcoholism Treatments to Client Heterogeneity; CBT = cognitive behavioral therapy; PTSD = posttraumatic stress disorder; AUD = alcohol
use disorder; COPE = Concurrent Treatment of PTSD and AODs using Prolonged Exposure; GABA = gamma-aminobutyric acid.
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Figure 3
Networks of Comparisons at End of Treatment

Integrated
(PTSD & AOD)

Integrated +
PTSD Medication

(PTSD & AOD)

Integrated &
Trauma Focused

(PTSD & AOD)

Psychotherapy
(AOD)

Psychotherapy
(control)

Trauma Focused
(PTSD)

111111111

222222222

333333333 777777777

333333333 333333333

444444444

111111111

Medication
(AOD)

Medication
(PTSD & AOD)

Medication
(PTSD)

Placebo
(control)

Trauma Focused
+ AOD Medication
(PTSD & AOD)

Trauma Focused
+ Placebo
(PTSD)

444444444 111111111

111111111111111111

333333333

111111111

111111111 111111111

(A)

(B)

Note. (A) Subnetwork included direct or indirect comparisons with psychotherapy control (16 studies, N =
1,240 with PTSD outcomes, N = 1,207 with alcohol outcomes). (B) Subnetwork included direct or indirect
comparisons with placebo control (eight studies,N= 426 with PTSD outcomes,N= 489 with alcohol outcomes).
The size of each node is proportional to the number of participants within each treatment category. The thickness
of each edge is proportional to the number of comparisons between two categories, which is indicated by the
numeral on each edge. PTSD = posttraumatic stress disorder; AOD = alcohol and other drug use.
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Figure 4
End-of-Treatment Outcomes for Each Treatment Category
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(AOD) compared to (a) placebo (control), SMD = −0.36, 95% CI
[−0.68, −0.05], z = −2.27, p = .023 and (b) trauma-focused +
placebo (PTSD), SMD=−0.67, 95% CI [−1.11,−0.22], z=−2.92,
p = .003. Trauma-focused + AOD medication (PTSD and AOD)
was superior to (a) medication (PTSD), SMD = −0.53, 95% CI
[−1.05, −0.01], z = −1.99, p = .047; (b) placebo (control), SMD =
−0.50, 95% CI [−0.94, −0.06], z= −2.25, p = .025; and (c) trauma-
focused + placebo (PTSD), SMD = −0.81, 95% CI [−1.29, −0.32],
z = −3.26, p = .001. Results from direct evidence for these
comparisons (where available) were also significant (Figure 4D).
Specifically, alcohol severity was significantly reduced for
medication (AOD) compared to (a) placebo (control), SMD =
−0.36, 95% CI [−0.68, −0.05], z = −2.27, p = .023 and (b) trauma-
focused + placebo (PTSD), SMD = −0.75, 95% CI [−1.24, −0.27],
z = −3.06, p = .002. Trauma-focused + AOD medication (PTSD
andAOD)was superior to (a) placebo (control), SMD=−0.59, 95%
CI [−1.06, −0.11], z = −2.43, p = .015 and (b) trauma-focused +
placebo (PTSD), SMD=−0.81, 95% CI [−1.30,−0.33], z=−3.28,
p = .001. There was no significant evidence of heterogeneity within
designs (Q = 2.95, df = 4, p = .567) or of inconsistency between
designs (Q = 0.86, df = 1, p = .354). Between-study heterogeneity
was low (τ2 = 0), and inconsistency was low (I2 = 0%, 95% CI
[0.0%, 74.6%]). There was no significant evidence of small study
effects (Supplemental Figure S1D). Imprecision met the criterion of
concern in the comparison of medication (AOD) versus medication
(PTSD + AOD); medication (PTSD + AOD) versus placebo

(control); and medication (PTSD + AOD) versus trauma-focused +
AOD medication (PTSD + AOD); see (Figure 4D). Figure 5D
summarizes results from the pairwise meta-analyses of studies
included in the placebo control NMA of alcohol outcomes.

Sensitivity Analyses

To assess the robustness of the findings, we conducted several
sensitivity analyses. We reestimated the psychotherapy control
NMA after the removal of one study that included medication (Hien
et al., 2015) and two studies that did not use an active treatment as
behavioral control (Pearson et al., 2019; Ruglass et al., 2017).
Results for the PTSD outcomes suggesting superiority of integrated,
trauma-focused (PTSD + AOD) compared to (a) psychotherapy
(AOD), (b) psychotherapy (control), and (c) integrated (PTSD +
AOD) remained statistically significant; alcohol outcomes remained
nonsignificant, but heterogeneity and inconsistency were reduced
(Supplemental Material H).

We also reestimated the placebo control NMA after the removal of
one study (Back et al., 2016) that targeted alcohol or substance use
(all other studies in this NMA specifically targeted alcohol). Results
for the PTSD outcomes remained nonsignificant (Supplemental
Material I). Results for the alcohol outcomes suggesting superiority of
medication (AOD) compared to (a) placebo (control) and (b) trauma-
focused + placebo (PTSD) and suggesting superiority of trauma-
focused + AOD medication (PTSD and AOD) compared to (a)
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Figure 4 (continued)
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Note. (A) PTSD outcomes in the subnetwork included psychotherapy control. (B) PTSD outcomes in the
subnetwork included placebo control. (C) Alcohol outcomes in the subnetwork included psychotherapy
control. (D) Alcohol outcomes in the subnetwork included placebo control. Standardizedmean differences
(SMDs) [95% CI] from the network meta-analyses. Estimates in the lower triangle (green) integrate direct
and indirect evidence from all studies in the network, and estimates in the upper triangle (blue) are based
on direct evidence from studies that included comparisons between treatment categories. Statistically
significant differences are indicated in bold. Negative SMDs with 95% CIs that do not overlap with 0
indicate the superiority of the category in the column versus row for the network meta-analysis and row
versus column for the pairwise meta-analysis (positive SMDs indicate the reverse). AOD = alcohol and
other drug use; integrated = non-trauma-focused psychotherapy targeting both PTSD and AOD; PTSD =
posttraumatic stress disorder; N = the number of studies used to estimate the effect; NA = not applicable
because the two treatment categories were not directly compared in any studies; CI = confidence interval.
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medication (PTSD), (b) placebo (control), and (c) trauma-focused +
placebo (PTSD) remained statistically significant; moreover,
medication (AOD) reached statistical superiority over medication
(PTSD) in this analysis (Supplemental Material I).
A review of the studies included in the systematic literature

review that were excluded from the NMA (k = 12) identified two
reasons for study exclusion from the NMA: either because it was a
single-armed pilot study or because the data needed to conduct the
NMA were not available (Table 4). Single-arm studies could not be
included in the NMA because they lacked a comparator arm. Six of
the excluded single-armed pilot studies employed integrated, non-
trauma-focused psychotherapies (PTSD + AOD; either Seeking
Safety or cognitive behavioral therapy for PTSD, see Najavits et al.,

1998, 2005; Najavits, 2014; McGovern et al., 2009; Norman et al.,
2010; Zlotnick et al., 2003). All reported significant pre- to
posttreatment improvements in PTSD symptom severity. Five of
these integrated, non-trauma-focused (PTSD + AOD) psychothera-
pies also reported some significant impacts on substance use beliefs,
abstinence, alcohol, or drug use with the exception of Norman et al.
(2010). One excluded integrated trauma-focused study (Persson et
al., 2017) reported significant impacts on both PTSD and alcohol
outcomes. The one single-armed pilot study (Meyer et al., 2018)
using nonintegrated, trauma-focused treatment showed no signifi-
cant findings in either outcome domain.

Of the three RCTs that were excluded from the NMA due to
unavailability of data, one (Triffleman, 2000) was an integrated,
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Figure 5
Forest Plots for Pairwise Meta-Analyses
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non-trauma focused treatment compared to twelve steps facilitation
reported no differences between treatments for either PTSD or
alcohol outcomes, consistent with the NMA comparison between
integrated psychotherapy and psychotherapy controls. Another
excluded RCT (Coffey et al., 2016) tested a non-integrated trauma-
focused therapy compared with healthy lifestyle sessions (a
psychotherapy control) and found that the trauma-focused therapy
was superior on the PTSD outcome (inconsistent with the NMA),
but not on the alcohol outcome (consistent with the NMA). Finally,
a medication trial (Kwako et al., 2015) of aprepitant (an alcohol
targeting medication) versus placebo medication showed no impact
on PTSD (consistent with the NMA) or on alcohol outcomes

(inconsistent with the NMAwhere the alcohol targeting medications
were superior to placebo medications on alcohol outcomes).

Discussion

This systematic review and NMA characterized and compared the
extant literature on treatments for PTSD + AOD, with a specific
focus on identifying the range of populations, intervention types,
comparators, along with safety indicators and outcomes. The present
review aimed to cast a broad net to include an assessment of the
quality of the existing empirical evidence base of all kinds of study
designs, treatments (psychotherapeutic and pharmacologic), and
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Figure 5 (continued)
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Note. (A) Forest plot for the pairwise meta-analyses of PTSD outcome across treatment categories included in the psychotherapy control NMA. (B) Forest
plot for the pairwise meta-analyses of PTSD outcome across treatment categories included in the placebo control NMA. (C) Forest plot for the pairwise meta-
analyses of alcohol outcome across treatment categories included in the psychotherapy control NMA. (D) Forest plot for the pairwise meta-analyses of alcohol
outcome across treatment categories included in the placebo control NMA. PTSD = posttraumatic stress disorder; AOD = alcohol and other drug use; NMA =
network meta-analysis; CI = confidence interval; SMD = standardized mean difference
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targets (PTSD, AOD, or both), in order to provide the field with
guidelines for treatment development and future research that
critically examines impacts for a heterogeneous pool of patients.
Applying an NMA to the subset of 24 RCTs yielded some

statistically significant differences across treatment categories
on PTSD and alcohol use outcomes. In the intervention
subnetwork with the psychotherapeutic comparator, there was
evidence of superiority of integrated, trauma-focused treatment
for PTSD outcomes across three comparators: (a) integrated,
non-trauma-focused treatment, (b) AOD-only targeted psycho-
therapy controls, and (c) psychotherapy control including
treatment as usual. There were, however, no significant
differences across any of the interventions in the psychotherapy
intervention subnetwork for the alcohol outcomes. These
findings are largely in line with mounting evidence from the
most recent traditional meta-analyses of psychotherapy inter-
ventions (e.g., Roberts et al., 2022; Simpson et al., 2021), which
continue to provide support for the integrated, trauma-focused
interventions over treatment as usual for the treatment of PTSD.
Although each of the two cited traditional meta-analyses

(representing the most updated findings for the field) used different
meta-analytic methods and treatment groupings, we found
similarities regarding the findings favoring trauma-focused treat-
ments. For end-of-treatment PTSD outcomes, Roberts et al. (2022)
found that trauma-focused treatments that included treatment as
usual for AOD outperformed treatment as usual for AUD-only
interventions; this effect size estimate overlaps with our NMA
results comparing interventions that were both integrated and
trauma-focused to psychotherapy controls that included treatment as
usual for AUD. Similarly, Simpson et al. (2021) reported their effect
size estimates using Hedge’s g and found that trauma-focused
treatments outperformed nonspecific comparators (e.g., treatment as
usual, manualized AOD treatment, no-treatment control) on PTSD
outcomes. Taking the previous findings one step further, the present
NMA provided evidence of the superiority of the integrated, trauma-
focused treatments compared to integrated, non-trauma-focused
psychotherapy, manualized AOD treatment, and treatment as usual
on PTSD outcomes.
However, Simpson et al. (2021) did find that substance outcomes,

which included alcohol and other drugs, were favorably impacted by
manualized AOD treatment over either trauma-focused or non-
trauma-focused approaches, whereas our NMA, which was
restricted to alcohol outcomes, did not find significant differences
among the psychotherapy treatment categories. Our analysis differs
from a traditional meta-analysis such as Simpson et al.’s (2021) in
that network meta-analyses produce estimates of the relative effects
between any pair of interventions in the network by incorporating
indirect evidence from trials with a common comparator.
Differences in outcome measurement may also have led to the
discrepancy between our findings and Simpson et al.’s (2021),
leaving room for future research to ascertain which treatments or
techniques can directly impact AOD outcomes best.
Overall, our findings generally support the observation that

comorbidity treatments for PTSD and SUD demonstrate more
efficacy on PTSD symptoms, whereas substance use may require
strategies that extend beyond trauma-focused interventions.
Findings are consistent with emotional processing (Rauch & Foa,
2006) and social cognitive (Chard et al., 2020) theories in that
treatments that allow for activation and processing of trauma-related

memories and encourage exposure to safe yet avoided trauma-
related reminders are key to fear reduction/habituation as well as
shifting negative/maladaptive beliefs around the trauma experience
and associated consequences. All of which, in turn, contribute to
greater reductions in PTSD symptoms than non-trauma-focused
coping therapies.

It is worth pointing out that clinician concerns about implement-
ing trauma-focused models with those who use substances have not
been borne out by research with more severe populations like those
with complex trauma. De Jongh et al. (2016) noted that for those
with complex trauma, guidelines that recommend delaying trauma-
focused treatment could demoralize clients, by suggesting that they
are incapable of dealing with their traumatic memories and
diminishing client confidence in and motivation for trauma work.
Jerud et al. (2016) have demonstrated that emotion dysregulation, a
sequela of early traumatization and a common feature also among
those with substance use disorders, is improved following trauma-
focused treatment. And cross-lagged findings from a trial of COPE
(an integrated, trauma-focused treatment) compared to relapse
prevention found that the heaviest users benefited significantly more
from the trauma-focused approach in reducing their substance use
through diminishing PTSD symptoms (Hien et al., 2018). These
latter findings support the self-medication hypothesis (Khantzian,
1997) and argue for an integrative treatment framework, which
target the core neurofunctional domains that connect PTSD + SUD
(Hien, López-Castro, et al., 2021).

In contrast to the findings for the psychotherapy network reported
above, for the medication comparator subnetwork, there was no
clear evidence that the pharmacologic treatments significantly
impacted PTSD severity compared with medication placebo, but
some evidence that AOD medication (on its own or in combination
with trauma-focused therapy) had superior outcomes for alcohol
when compared to a medication placebo. However, because of the
small number of studies, these findings may reflect inconclusive
evidence. Nonetheless, unlike the most recent systematic review of
medications for PTSD and AUD outcomes (Petrakis & Simpson,
2017) that revealed no superiority of any treatment, our network
analysis did support the benefits of the alcohol targeted medications,
such as naltrexone or topiramate for alcohol symptoms compared
with placebo medications alone. Given the costs and complexities of
conducting combination psychotherapy and pharmacotherapy trials,
our findings provide a strong indication for researchers to continue
to investigate the benefits of combined therapies. The synergy
between psychotherapeutic techniques involving trauma processing
with a targeted medication also supports anecdotal clinical evidence
(e.g., Hien et al., 2020).

Studies included in the broader systematic review of the literature
that were excluded from the NMA differed by design (i.e., single-
armed pilot trials without comparators could not be included) or
lacked the necessary data. The excluded trials generally were
consistent with the NMA findings. Although the integrated, non-
trauma-focused single-armed pilot studies reported at least one
significant pre–post treatment outcome on PTSD severity, as well as
on a substance use measure, the lack of a control group in these
studies makes it difficult to rule out confounds, or to assess the
treatment’s relative efficacy.

Overall, the sample sizes were small. The majority were RCTs
with samples of less than 100 participants. However, more than
three fourths of the included studies had study retention of 50% or
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greater across all treatment arms. The largest trial (N = 353) was a
multisite study that tested Seeking Safety among diverse women in
community settings. Another large trial by Frisman et al. (2008)
enrolled 239 participants but had more than 50% treatment dropout.
Only one study that tested medications (i.e., naltrexone and
disulfiram) found significant improvements in both PTSD and AOD
outcomes among a large sample (more than 100 participants) while
maintaining 50% or greater retention by end of treatment (Petrakis et
al., 2006).
In terms of inclusion and exclusion criteria (Supplemental Table

S3), it should be noted historically that, for the majority of trauma-
focused trials for PTSD-only, individuals with severe and major
AODs were excluded because they were viewed as too fragile to
receive PTSD treatment that involved direct trauma processing
(Leeman et al., 2017), although this has improved recently based
upon newer trials published in the past 5 years. Trauma-focused
trials for PTSD-only also appeared to exclude suicidal ideation
(77%) more often than other trials (63%). However, PTSD + AOD
trials that have included current suicidal ideation suggest that
trauma-focused treatments do not increase risk more than non-
trauma-focused interventions. For example, Tripp et al. (2021)
evaluated whether participants randomized to COPE were more
likely to show exacerbations in suicidal ideation than participants
randomized to Seeking Safety in a trial that compared the two
treatments (Norman et al., 2019) and found that they were not more
likely to show exacerbations. Further evidence of this is that trials
have not shown a greater number of adverse events for trauma-
focused than other treatment conditions (Lancaster et al., 2020;
Mills et al., 2012; Roberts et al., 2022). Given clinician concerns
about the safety of trauma-focused interventions in the PTSD +
AOD population, it is important that future trials, whenever
possible, continue to include participants with suicidal ideation as
more work examining suicidal ideation is warranted.
The findings from our NMA have clinical implications. For

example, integrated trauma-focused interventions demonstrated
better results than several other types of psychotherapies for treating
PTSD among those with alcohol or substance use disorders, which
suggest that when feasible, integrated trauma-focused treatments
should be made available to patients with PTSD + AOD. However,
these treatments require resources that may not be available in all
settings (e.g., to train staff, to have adequate staff to schedule
individual psychotherapy sessions that are sometimes as long as 90
min). Also, trauma-focused techniques may require more training
and expense and may not readily be conducted in AOD treatment
settings where individual therapy is rarer, and group models are the
norm (day programs, residential). In contrast, AOD-only and non-
trauma-focused achieve smaller effects for PTSD than trauma-
focused treatments, but may be less complex, less costly, and can be
delivered in a group format, which are likely more appealing and
feasible for the general workforce. Moreover, not all patients are
good candidates for trauma-focused treatment, such as those with no
or insufficient memory of the trauma due to serious injury or loss of
consciousness during the event or the early age of the trauma. Other
treatment options such as AOD-only or non-trauma-focused
psychotherapies, which may produce less change in PTSD
symptoms than trauma-focused treatments but still lead to clinical
improvement, are viable options for clients who do not want trauma-
focused treatments or are not able to access them.Moreover, trauma-
focused treatments and other types of AOD treatments appear to be

comparable, and in some cases superior (Simpson et al., 2021), on
substance use outcomes. These recommendations will evolve as we
learn more about how to improve attendance (which will likely
improve outcomes) and about how to implement precision medicine
strategies to inform what works best for whom.

To further inform clinical practice and treatment recommenda-
tions, additional studies are needed with larger samples that can
provide a foundational understanding of treatment effectiveness
across diverse populations. Furthermore, larger trials should make
targeted efforts to promote treatment retention among these clients,
given the likelihood that individuals with PTSD + AOD may leave
treatment early or attend sessions sporadically due to numerous
barriers to treatment access (e.g., lower socioeconomic resources,
multiple life stressors; Belleau et al., 2017; Jarnecke et al., 2019).

Intervention Safety

Forty-four percent of the studies in this review (k = 17) did not
report any information on study-related adverse events. Of those that
did report study-related adverse events s (k = 22; ∼56%), few
studies (k = 6; ∼18%) had study-related adverse events. The studies
that reported adverse events were primarily medication-only (Batki
et al., 2014; Petrakis et al., 2006, 2012; Simpson et al., 2015) or
combination studies with medications and psychotherapy interven-
tions (Back et al., 2016; Foa et al., 2017). Only one behavioral study
(Schäfer et al., 2019) reported adverse events—with a low rate of
occurrence across the length of the study and no significant
differences between treatment groups. Interventions in the therapy-
only trial (Schäfer et al., 2019) were relapse prevention and Seeking
Safety, which in other trials were associated with no adverse events.
See Table 3 for more information. Researchers and clinicians have
previously expressed concern about risk of inducing or exacerbating
symptoms of either PTSD or AOD during concurrent treatment
(McCauley et al., 2012). However, our findings support the notion
that PTSD and AOD can be treated concurrently and that even
relatively intensive treatments can be delivered safely and without
increased risk of adverse events compared to other treatments for
interventions for other mental health disorders, including PTSD and
AOD separately.

Strengths and Limitations

Risk of Bias Assessments for Study Populations
Like PTSD + AOD

Our findings revealed that concealment and study attrition are two
dimensions of ROB ratings that require careful consideration to
most accurately review the quality of PTSD + AOD studies. One
limit of the traditional systematic review methodology for PTSD +
AOD studies involves the mismatch between the current “gold
standard” for rating the quality of a study and trials that are
behavioral and which target a population where diagnostic
complexities may result in barriers to the clinical trial design
(e.g., such as allocation blinding and high study attrition rates).
While double blinding is feasible in medication trials (i.e., neither
the participant nor the investigator knows if they are in the active
medication or placebo condition), it is often not possible or even
appropriate for psychotherapy trials. Other internal validity factors
such as whether or not there were independent assessors conducting
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study outcomes, assessments of how much data were missing and
accounted for, and whether clients dropped out of treatment or just
did not receive their assessments, were all considered in our
evaluation of ROB for all included studies.
Our analysis of internal validity revealed overall that the body of

existing studies has low ROB, particularly those with RCT designs
where none received a high ROB based on the ROB2 criteria. By
definition, some of the pilot studies, where randomization,
independent assessors for outcome assessment, and study preregis-
tration did not occur, were considerably more likely to have some
concerns or high ROB ratings overall.

Other Limitations

Data extraction and ROB2 coding were completed in a consensus
model where differences in rating were resolved through discussion.
Single, independent ratings could have been conducted, but a
consensus model ensures greater interrater reliability among the
team. Although consensus coding is susceptible to groupthink and
hierarchical influence, we attended to this possibility by ensuring
oversight of this process by an independent experienced analyst
from an Evidence-Based Practice Center (https://www.rti.org/impa
ct/rti-unc-evidence-based-practice-center-epc). Single, independent
ratings could have been conducted, but a consensus model overseen
by independent investigators trained in evidence synthesis method-
ology provided greater assurance that information from individual
studies was not inadvertently omitted.
The potential for investigator bias is a known endemic factor in

clinical trials, especially in PTSD +AOD trials as this is a relatively
young field. In this NMA, seven of the 24 trials had treatment
developers as investigators, five of which included trauma-focused
interventions. Although it is possible there is bias, given that 20% of
the included studies involved treatment developers, NMA may
reduce the potential for an “allegiance effect” by incorporating more
studies that do not include treatment developers in its indirect
estimates of effect size differences across treatment categories.
Future analyses like meta-analysis with individual patient data can
help combat this limitation.
We note several limitations of the NMA approach. SMDs were

calculated from the group means and standard deviations at the
outcome time point. Thismeans that baseline severity was not directly
incorporated nor were individuals whose data were excluded from the
reported means and standard deviations; however, the SMDs are
based on treatment arms within the same studies that had the same
inclusion/exclusion criteria. Due to the relatively lower number of
studies that reported drug use outcomes, our NMA focused on alcohol
use outcomes that were reported by all studies; future meta-analyses
can examine whether drug use outcomes are differentially impacted
by interventions that target AOD and/or PTSD. Although our
analyses did not find evidence of effect size heterogeneity and
inconsistency, this does not preclude the possibility of treatment
effect moderators. Future research that is adequately powered to test
focalized hypotheses about specific moderators is needed. Finally,
direct comparisons between all treatment types were not always
possible to estimate (especially in the medication subnetwork);
indirect estimates of these comparisons should be cautiously
interpreted.

Future Directions

It has been demonstrated that social determinants are associated
with higher rates of traumatic stress exposures and PTSD + AOD
among populations from racial, ethnic and other minoritized
backgrounds (e.g., gender and sexual groups; Alegría et al., 2013;
Galvan & Caetano, 2003). Future research would benefit from
increased diversity, and greater incorporation of measures of social
determinants. Most studies examined treatments ranging from 12 to
25 sessions. Whether there is an ideal length or dose of treatment
that would lead to larger effects is also a question for future research.

Any given RCT or single-armed trial will be overly narrow with
regard to its particular inclusion and exclusion criteria and
population, thereby limiting the generalizability of any particular
study to PTSD + AOD treatment seekers as a whole. Systematic
reviews, conventional and network meta-analyses are both tried-
and-true methods of synthesizing findings and data, but there are
also very specific limitations to each of these synthesis approaches.
These limitations suggest the potential to consider conducting meta-
analysis with individual patient data (MIPD), which could have
significant advantages over conventional meta-analysis and NMA,
especially when a smaller number of studies are available. The
practical implications for PTSD + AOD treatment can be seen with
the potential findings of an MIPD, as contrasted against a
conventional meta-analysis or NMA, with MIPD being a more
nuanced examination of variation in treatment efficacy across
patient types (e.g., Saavedra et al., 2021). And, a future program of
research syntheses could also capitalize upon a number of other new
methods and generated findings, including second-order meta-
analyses of previous meta-analytic studies (“metas of metas”), meta-
syntheses of qualitative studies, and meta-analyses of quantitative
single-case studies in order to cast a broad net on this public mental
health problem.

Other future directions include matching individual character-
istics (i.e., the severity of AOD/PTSD symptoms, trauma type,
substance type, PTSD symptom development prior to AOD, other
comorbidities) with treatment approaches and more comparative
effectiveness studies of integrated treatments in real-world AOD
treatment programs (delivery methods, group/individual, adapting
interventions for delivery feasibility and patient tolerability, training
and supervision ability, resources available to a treatment program,
long-term outcomes).

Conclusion

Our systematic review revealed a wide set of therapeutic
approaches (12 discrete category types) for PTSD+AOD. Narrative
synthesis (k = 39) suggests that PTSD and AOD can be treated
concurrently without increased risk of adverse events. Consistent
with prior meta-analytic findings, the NMA (k = 24) found that
integrated, trauma-focused interventions were more effective at
reducing PTSD symptoms than three types of comparator interven-
tions (integrated, non-trauma-focused; AOD-focused; other con-
trols). AOD medications with and without trauma-focused
interventions were also found to be superior to placebo for alcohol
severity. Collectively, these findings support the theoretical framing
of optimal PTSD + AOD care as attentive to the multifaceted and
mutually reinforcing nature of the comorbidity. The current results
are limited by the pool of studies’ relative lack of demographic
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diversity and the small number of pharmacological interventions
available for inclusion in the NMA. In addition to more sophisticated
comparative effectiveness analyses, research should focus on
increasing demographic representation in trials, improving treatment
retention, and exploring the novel blending of psychotherapy and
pharmacotherapy approaches.
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Ruglass, L. M., Back, S. E., Fitzpatrick, S., Norman, S. B., Killeen, T. K.,
Ebrahimi, C. T., Hamblen, J., & 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/j.cct.2021.106479

Sacks, J. J., Gonzales, K. R., Bouchery, E. E., Tomedi, L. E., &Brewer, R. D.
(2015). 2010 National and state costs of excessive alcohol consumption.
American Journal of Preventive Medicine, 49(5), e73–e79. https://doi.org/
10.1016/j.amepre.2015.05.031

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

34 HIEN ET AL.

https://doi.org/10.1023/A:1024496427434
https://doi.org/10.1023/A:1024496427434
https://doi.org/10.1023/A:1024496427434
https://doi.org/10.1016/j.psychres.2010.07.042
https://doi.org/10.1016/j.psychres.2010.07.042
https://doi.org/10.1016/j.psychres.2010.07.042
https://doi.org/10.1016/j.psychres.2010.07.042
https://doi.org/10.1016/j.psychres.2010.07.042
https://doi.org/10.1016/j.psychres.2010.07.042
https://doi.org/10.1016/j.psychres.2010.07.042
https://doi.org/10.1186/s13011-019-0194-5
https://doi.org/10.1186/s13011-019-0194-5
https://doi.org/10.1186/s13011-019-0194-5
https://doi.org/10.1371/journal.pone.0086754
https://doi.org/10.1371/journal.pone.0086754
https://doi.org/10.1371/journal.pone.0086754
https://doi.org/10.1371/journal.pone.0086754
https://doi.org/10.1371/journal.pmed.1003082
https://doi.org/10.1371/journal.pmed.1003082
https://doi.org/10.1371/journal.pmed.1003082
https://doi.org/10.1371/journal.pmed.1003082
https://doi.org/10.1037/adb0000348
https://doi.org/10.1037/adb0000348
https://doi.org/10.1111/acer.13349
https://doi.org/10.1111/acer.13349
https://doi.org/10.1111/acer.13349
https://doi.org/10.1111/acer.13349
https://doi.org/10.1097/01.nmd.0000252135.25114.02
https://doi.org/10.1097/01.nmd.0000252135.25114.02
https://doi.org/10.1097/01.nmd.0000252135.25114.02
https://doi.org/10.1097/01.nmd.0000252135.25114.02
https://doi.org/10.1097/01.nmd.0000252135.25114.02
https://doi.org/10.1097/01.nmd.0000252135.25114.02
https://doi.org/10.1001/jamapsychiatry.2019.0638
https://doi.org/10.1001/jamapsychiatry.2019.0638
https://doi.org/10.1001/jamapsychiatry.2019.0638
https://doi.org/10.1001/jamapsychiatry.2019.0638
https://doi.org/10.1080/02791072.2010.10399788
https://doi.org/10.1080/02791072.2010.10399788
https://doi.org/10.1080/02791072.2010.10399788
https://doi.org/10.1080/02791072.2010.10399788
https://doi.org/10.1080/02791072.2010.10399788
https://doi.org/10.1037/0893-164X.11.1.34
https://doi.org/10.1037/0893-164X.11.1.34
https://doi.org/10.1037/0893-164X.11.1.34
https://doi.org/10.1037/0893-164X.11.1.34
https://doi.org/10.1037/0893-164X.11.1.34
https://doi.org/10.1007/s10461-018-02382-8
https://doi.org/10.1007/s10461-018-02382-8
https://doi.org/10.1007/s10461-018-02382-8
https://doi.org/10.1097/ADM.0000000000000286
https://doi.org/10.1097/ADM.0000000000000286
https://doi.org/10.1097/ADM.0000000000000286
https://doi.org/10.1111/acer.12926
https://doi.org/10.1111/acer.12926
https://doi.org/10.1111/acer.12926
https://doi.org/10.1016/j.biopsych.2006.03.074
https://doi.org/10.1016/j.biopsych.2006.03.074
https://doi.org/10.1016/j.biopsych.2006.03.074
https://doi.org/10.1016/j.biopsych.2006.03.074
https://doi.org/10.1016/j.biopsych.2006.03.074
https://doi.org/10.1016/j.biopsych.2006.03.074
https://doi.org/10.1016/j.biopsych.2006.03.074
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/10.1016/j.janxdis.2010.11.010
https://doi.org/10.1016/j.janxdis.2010.11.010
https://doi.org/10.1016/j.janxdis.2010.11.010
https://doi.org/10.1016/j.janxdis.2010.11.010
https://doi.org/10.1016/j.janxdis.2010.11.010
https://doi.org/10.1016/j.janxdis.2010.11.010
https://doi.org/10.1007/s10879-006-9008-y
https://doi.org/10.1007/s10879-006-9008-y
https://www.R-project.org/
https://www.R-project.org/
https://www.R-project.org/
https://www.R-project.org/
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/10.1159/000462977
https://doi.org/10.1159/000462977
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/10.1016/j.amepre.2015.05.031
https://doi.org/10.1016/j.amepre.2015.05.031
https://doi.org/10.1016/j.amepre.2015.05.031
https://doi.org/10.1016/j.amepre.2015.05.031
https://doi.org/10.1016/j.amepre.2015.05.031
https://doi.org/10.1016/j.amepre.2015.05.031
https://doi.org/10.1016/j.amepre.2015.05.031


Salanti, G. (2012). Indirect and mixed-treatment comparison, network, or
multiple-treatments meta-analysis: Many names, many benefits, many
concerns for the next generation evidence synthesis tool. Research
Synthesis Methods, 3(2), 80–97. https://doi.org/10.1002/jrsm.1037

Sannibale, C., Teesson, M., Creamer, M., Sitharthan, T., Bryant, R. A.,
Sutherland, K., Taylor, K., Bostock-Matusko, D., Visser, A., & Peek-O’Leary,
M. (2013). Randomized controlled trial of cognitive behaviour therapy for
comorbid post-traumatic stress disorder and alcohol use disorders. Addiction,
108(8), 1397–1410. https://doi.org/10.1111/add.12167

Schäfer, I., Lotzin, A., Hiller, P., Sehner, S., Driessen, M., Hillemacher,
T., Schäfer, M., Scherbaum, N., Schneider, B., & Grundmann, J.
(2019). A multisite randomized controlled trial of Seeking Safety vs.
Relapse Prevention Training for women with co-occurring posttrau-
matic stress disorder and substance use disorders. European Journal of
Psychotraumatology, 10(1), Article 1577092. https://doi.org/10.1080/
20008198.2019.1577092

Simiola, V., Ellis, A. E., Thompson, R., Schnurr, P. P., & Cook, J. M. (2019).
Provider perspectives on choosing prolonged exposure of cognitive
processing therapy for PTSD: A national investigation of VA residential
treatment providers. Practice Innovations, 4(3), 194–203. https://doi.org/
10.1037/pri0000091

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., Lehavot, K., & Petrakis, I. L. (2017). No wrong doors:
Findings from a critical review of behavioral randomized clinical trials for
individuals with co-occurring alcohol/drug problems and posttraumatic
stress disorder. Alcoholism, Clinical and Experimental Research, 41(4),
681–702. https://doi.org/10.1111/acer.13325

Simpson, T. L., Malte, C. A., Dietel, B., Tell, D., Pocock, I., 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. Alcoholism, Clinical and Experimental
Research, 39(5), 808–817. https://doi.org/10.1111/acer.12703

Simpson, T. L., Stappenbeck, C. A., Luterek, J. A., Lehavot, K., & Kaysen,
D. L. (2014). Drinking motives moderate daily relationships between
PTSD symptoms and alcohol use. Journal of Abnormal Psychology,
123(1), 237–247. https://doi.org/10.1037/a0035193

Sullivan, S. M., Coyle, D., & Wells, G. (2014). What guidance are
researchers given on how to present network meta-analyses to end-users
such as policymakers and clinicians? A systematic review. PLOS ONE,
9(12), Article e113277. https://doi.org/10.1371/journal.pone.0113277

Torchalla, I., Nosen, L., Rostam, H., & Allen, P. (2012). Integrated treatment
programs for individuals with concurrent substance use disorders and
trauma experiences: A systematic review and meta-analysis. Journal of
Substance Abuse Treatment, 42(1), 65–77. https://doi.org/10.1016/j.jsat
.2011.09.001

Triffleman, E. (2000). Gender differences in a controlled pilot study of
psychosocial treatments in substance dependent patients with post-traumatic
stress disorder: Design considerations and outcomes. Alcoholism Treatment
Quarterly, 18(3), 113–126. https://doi.org/10.1300/J020v18n03_10

Triffleman, E., Carroll, K., & Kellogg, S. (1999). Substance dependence
posttraumatic stress disorder therapy. An integrated cognitive-behavioral
approach. Journal of Substance Abuse Treatment, 17(1–2), 3–14. https://
doi.org/10.1016/S0740-5472(98)00067-1

Tripp, J. C., Haller, M., Trim, R. S., Straus, E., Bryan, C. J., Davis, B. C.,
Lyons, R., Hamblen, J. L., & Norman, S. B. (2021). Does exposure
exacerbate symptoms in veterans with PTSD and alcohol use disorder?
Psychological Trauma: Theory, Research, Practice, and Policy, 13(8),
920–928. https://doi.org/10.1037/tra0000634

van Dam, D., Ehring, T., Vedel, E., & Emmelkamp, P. M. G. (2013).
Trauma-focused treatment for posttraumatic stress disorder combined with
CBT for severe substance use disorder: A randomized controlled trial.
BMC Psychiatry, 13(1), Article 172. https://doi.org/10.1186/1471-244X-
13-172

van Dam, D., Vedel, E., Ehring, T., & Emmelkamp, P. M. G. (2012).
Psychological treatments for concurrent posttraumatic stress disorder and
substance use disorder: A systematic review. Clinical Psychology Review,
32(3), 202–214. https://doi.org/10.1016/j.cpr.2012.01.004

Watkins, L. E., Sprang, K. R., & Rothbaum, B. O. (2018). Treating PTSD: A
review of evidence-based psychotherapy interventions. Frontiers in
Behavioral Neuroscience, 12, Article 258. https://doi.org/10.3389/fnbeh
.2018.00258

Weathers, F. W., Litz, B. T., Keane, T. M., Palmieri, P. A., Marx, B. P., &
Schnurr, P. P. (2013). The PTSD Checklist for DSM-5 (PCL-5).
Scale available from the National Center for PTSD. https://www.ptsd
.va.gov

Weathers, F. W., Ruscio, A. M., & Keane, T. M. (1999). Psychometric
properties of nine scoring rules for the Clinician-Administered
Posttraumatic Stress Disorder Scale. Psychological Assessment, 11(2),
124–133. https://doi.org/10.1037/1040-3590.11.2.124

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

Received May 6, 2021
Revision received August 2, 2023

Accepted August 3, 2023 ▪T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

PROJECT HARMONY: REVIEW AND NETWORK META-ANALYSIS 35

https://doi.org/10.1002/jrsm.1037
https://doi.org/10.1002/jrsm.1037
https://doi.org/10.1002/jrsm.1037
https://doi.org/10.1111/add.12167
https://doi.org/10.1111/add.12167
https://doi.org/10.1111/add.12167
https://doi.org/10.1080/20008198.2019.1577092
https://doi.org/10.1080/20008198.2019.1577092
https://doi.org/10.1080/20008198.2019.1577092
https://doi.org/10.1080/20008198.2019.1577092
https://doi.org/10.1080/20008198.2019.1577092
https://doi.org/10.1037/pri0000091
https://doi.org/10.1037/pri0000091
https://doi.org/10.1037/pri0000091
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.13325
https://doi.org/10.1111/acer.13325
https://doi.org/10.1111/acer.13325
https://doi.org/10.1111/acer.12703
https://doi.org/10.1111/acer.12703
https://doi.org/10.1111/acer.12703
https://doi.org/10.1037/a0035193
https://doi.org/10.1037/a0035193
https://doi.org/10.1371/journal.pone.0113277
https://doi.org/10.1371/journal.pone.0113277
https://doi.org/10.1371/journal.pone.0113277
https://doi.org/10.1371/journal.pone.0113277
https://doi.org/10.1016/j.jsat.2011.09.001
https://doi.org/10.1016/j.jsat.2011.09.001
https://doi.org/10.1016/j.jsat.2011.09.001
https://doi.org/10.1016/j.jsat.2011.09.001
https://doi.org/10.1016/j.jsat.2011.09.001
https://doi.org/10.1016/j.jsat.2011.09.001
https://doi.org/10.1300/J020v18n03_10
https://doi.org/10.1300/J020v18n03_10
https://doi.org/10.1016/S0740-5472(98)00067-1
https://doi.org/10.1016/S0740-5472(98)00067-1
https://doi.org/10.1016/S0740-5472(98)00067-1
https://doi.org/10.1037/tra0000634
https://doi.org/10.1037/tra0000634
https://doi.org/10.1186/1471-244X-13-172
https://doi.org/10.1186/1471-244X-13-172
https://doi.org/10.1186/1471-244X-13-172
https://doi.org/10.1016/j.cpr.2012.01.004
https://doi.org/10.1016/j.cpr.2012.01.004
https://doi.org/10.1016/j.cpr.2012.01.004
https://doi.org/10.1016/j.cpr.2012.01.004
https://doi.org/10.1016/j.cpr.2012.01.004
https://doi.org/10.1016/j.cpr.2012.01.004
https://doi.org/10.3389/fnbeh.2018.00258
https://doi.org/10.3389/fnbeh.2018.00258
https://doi.org/10.3389/fnbeh.2018.00258
https://doi.org/10.3389/fnbeh.2018.00258
https://www.ptsd.va.gov
https://www.ptsd.va.gov
https://www.ptsd.va.gov
https://www.ptsd.va.gov
https://doi.org/10.1037/1040-3590.11.2.124
https://doi.org/10.1037/1040-3590.11.2.124
https://doi.org/10.1037/1040-3590.11.2.124
https://doi.org/10.1037/1040-3590.11.2.124
https://doi.org/10.1037/1040-3590.11.2.124
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

	Project Harmony: A Systematic Review and Network Meta-Analysis of Psychotherapy and Pharmacologic Trials for Comorbid Posttraumatic Stress, Alcohol, and Other Drug Use Disorders
	Scope of the Problem
	Treatment Frameworks
	Sequential Approach
	Integrated Approach
	Single-Disorder Approach
	Trauma-Focused Versus Non-Trauma-Focused Therapies

	Limits to the Existing Database of Randomized Clinical Trials for PTSD &plus; AOD
	Limits to the Existing Database of Systematic Reviews and Traditional Meta-Analyses for PTSD &plus; AOD
	Rationale for the Present Systematic Review and Network Meta-Analysis
	Method
	Search Strategy
	Eligibility Criteria
	Data Extraction (Coding)
	Systematic Review and Narrative Synthesis
	ROB
	NMA
	Transparency and Openness

	Results
	Systematic Review
	Interventions and Comparators

	ROB
	NMA Results
	PTSD Outcomes
	Alcohol Outcomes
	Sensitivity Analyses


	Discussion
	Intervention Safety
	Strengths and Limitations
	Risk of Bias Assessments for Study Populations Like PTSD &plus; AOD
	Other Limitations

	Future Directions
	Conclusion

	References


