
Treatment outcomes for veterans with PTSD and substance use: 
Impact of specific substances and achievement of abstinence

Ajay Manhapra1,2,3, Elina Stefanovics1,2, and Robert Rosenheck1,2

1 VA New England Mental Illness Research and Education Center, West Haven, CT

2 Department of Psychiatry, Yale School of Medicine, New Haven, CT

3 Department of Internal Medicine, Yale School Of Medicine, New Haven, CT

Abstract

Background—Scant longitudinal data exists about the interplay between specific substances of 

abuse, the achievement of abstinence, and clinical outcomes in the treatment of dually diagnosed 

veterans with post-traumatic stress disorder (PTSD).

Methods—As part of a national program evaluation, veterans admitted from the community to 

specialized intensive PTSD programs were assessed at intake and 4 months after discharge. Seven 

mutually exclusive groups were identified from admission self-report data (N=22,948): no 

substance use, exclusive use of alcohol, opiates, sedatives, cocaine, marijuana, and use of three or 

more substances. Analysis of covariance, adjusting for potentially confounding baseline variables 

was used to compare changeamong these seven groups in non-substance use outcomes (PTSD 

symptoms, violent behavior, suicidality, medical problems, and employment). The effect of 
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abstinence on specific groups was evaluated as the interaction of group membership by 

abstinence.

Results—All outcome measures except for employment showed significant improvement, with 

few differences between the groups. Although rate of abstinence differed markedly between the 

groups, abstinence achievement was associated with greater improvement on all the outcomes 

except employment in every group. No significant differences in the effect of abstinence across 

the substance abuse groups were observed.

Conclusion—The specific type of substance used prior to entry into treatment among dually 

diagnosed PTSD patients seems to have limited effect on treatment outcomes. However, 

attainment of abstinence at 4 months after treatment, irrespective of the substances abused, was 

strongly associated with improvement in PTSD symptoms, violence, suicidality and medical 

problems.
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1. INTRODUCTION

Posttraumatic stress disorder (PTSD) is associated with frequent comorbid substance use 

disorder (SUD; McCauley et al., 2012). Clinical morbidity and treatment response have been 

reported to be worse among PTSD patients with comorbid SUD (McCauley et al., 2012), 

supporting the general assumption that concurrent substance use worsens the severity of 

psychiatric disorders. However, in an analysis of data from national program evaluation of 

Veteran Health Administration (VHA) specialized intensive PTSD treatment programs 

providing almost daily treatment that included PTSD focused psychotherapy and medication 

management for many weeks, often with a programmatic expectation of abstinence, Fontana 

et al (2012) paradoxically reported that Veterans with PTSD and current SUD diagnosis 

(using any substance and meeting the diagnostic criteria in 30 days prior to the qualifying 

period for admission to treatment program) showed greater improvement in PTSD 

symptoms and other outcomes four months after treatment completion in comparison to 

Veterans with PTSD and no current SUD diagnosis. This difference in treatment effect was 

accounted for to a substantial extent by decreased days of substance use after treatment. In a 

subsequent analysis of these data focused on any marijuana use, patients who reported 

abstinence from marijuana 4 months following discharge showed greater improvement in 

PTSD symptoms and reduction in violent behavior compared to those who initiated or 

continued previous use of marijuana (Wilkinson et al., 2014). However, a comparison of the 

effects of marijuana with other addictive substances regarding PTSD outcomes was not 

conducted. In a single center study with similar settings, Bonn-Miller et al (2013) showed 

that veterans with PTSD and cannabis use disorder showed lesser improvement in symptoms 

compared to others at the completion of treatment. Prior studies have suggested that “hard” 

drugs like opioids (heroin) and cocaine may have more deleterious psychological effects 

compared to substances like marijuana in both the general population (Nutt et al., 2010) and 

in patents diagnosed with PTSD (Cottler et al., 1992; Goldenberg et al., 1995). These studies 
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together raise the questions whether PTSD treatment evokes differential response depending 

on the specific substances used prior to the treatment episode, and how achievement of 

abstinence influences the outcome with different types of substance use (SU).

Hien et al (2010a) have suggested that results of outcomes studies pertaining to PTSD and 

SUD are limited by the tendency to collapse SU categories due to small sample sizes, and 

that identifying the specific types of substances used at treatment entry may be valuable in 

predicting treatment response, and should, perhaps, shape treatment processes for these 

veterans. In this study, we use data from the entire large national VHA program evaluation 

data set that formed the basis for the studies published by Fontana et al (2012) and by 

Wilkinson et al (2014) to explore differences in the PTSD and other clinical outcomes 

among Veterans who did not report any substance use in the 30 days prior to being admitted 

to specialized intensive PTSD treatment programs as compared to five groups of Veterans 

who reported use of a single specific addictive substance, and a final group who used three 

or more classes of substance. We then compare the association of abstinence after treatment 

for PTSD with outcomes across the seven SU groups. The particular focus of our study was 

on the impact of recent use and short-term changes in daily use of specific substances rather 

than SUD diagnoses.

2. METHOD

This study was approved by VACT HCS Institutional Review Board, and followed standard 

privacy protection protocols, especially regarding SU related data.

2.1. Programs and participants

The data were drawn from an administrative program evaluation developed by VHA 

Northeast Program Evaluation Center (NEPEC) to evaluate treatment outcomes for Veterans 

admitted to specialized intensive PTSD programs from 1992- 2011. These programs 

included inpatient, residential (i.e., halfway house) and day programs that provided services 

virtually every day of the week for many weeks and generally had programmatic expectation 

of abstinence prior to entry and during treatment. SU data address self-reported days of 

substance use during the 30 days prior to the qualifying period before admission; urine 

toxicology data was not collected.

All patients were evaluated at entry and 4 month after discharge using a standardized set of 

socio-demographic and clinical measures. The analytic sample excluded veterans who 

entered treatment on transfer from another inpatient or residential program (who thus would 

likely have had artificially restricted access to alcohol or drugs). From the entire sample of 

47, 310 veterans with a clinical diagnosis of PTSD 35,330 were admitted directly from the 

community. Veterans were followed up through face-to-face interviews or by phone four 

months following discharge. Only veterans who completed follow up evaluations were 

included in the analyses (N=24,160).

From this sample, we identified seven mutually exclusive categories of patients based on 

their self-reported substance use in 30 days prior to the admission: non-users who did not 

report any use of alcohol to intoxication or illicit drugs (N=18,719), Veterans who only 
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abused alcohol to intoxication (N=2,542) but no other substances; Veterans who abused 

opioids only (N=252); who abused sedatives or anxiolytics only N=(113); cocaine/crack or 

stimulants only (N=159); marijuana only (N=623); and polysubstance users who reported 

using 3 or more of these substances (N=540). Within this last group reported use rates were 

90.17% for alcohol, 58.81% for opiates, 39.15% for sedatives, 74.21% for cocaine, and 

81.63% for cannabis. The final analytic sample included 22,948 patients. Toxicological 

confirmation of substance use was not available. However, available literature suggests that 

self-report have high correlation with urine toxicology reports in general substance use and 

dual diagnosis among veterans with PTSD (Calhoun et al., 2000; Darke, 1998; Weiss et al., 

1998).

2.2. Measures

Socio-demographic, clinical and military service data were derived from a structured clinical 

interview conducted by a clinician/research assistant located in individual sites at the time of 

admission to the program using standardized forms. Research assistant recorded self-report 

data from veterans in response to structured questions. Since ratings were not based on the 

judgment of research assistants, the lack of test-retest reliability data (impractical to gather 

in a large ongoing national program evaluation) does not jeopardize that quality of the data. 

These data included age, gender, marital status, race/ethnicity, highest year of education, 

employment, income from work prior to the time of admission, history of incarceration, 

Axis I psychiatric diagnoses in addition to PTSD or SUD, personality disorder diagnosis, 

and service connection for PTSD, for another psychiatric disorder, or for a medical disorder. 

Psychiatric symptom severity and use of alcohol or illicit drugs was assessed by items from 

composite subscales of the Addiction Severity Index (ASI; McLellan et al., 1985).

Measures of PTSD symptoms and days of substance use were obtained from self-report 

questionnaires completed by Veterans upon admission and four months following discharge. 

The admitting clinician clinically determined the diagnoses of PTSD, other psychiatric 

disorders, and substance use disorders (SUD). The Short Form of the Mississippi Scale 

(Fontana and Rosenheck, 1994) for PTSD was used to measure current PTSD symptom 

severity. This is an 11-item version of the full Mississippi Scale that correlates between 0.90 

and 0.95 with the full version and that has high sensitivity to change in treatment (Fontana 

and Rosenheck, 1994). Symptoms assessed by this scale include feeling numb and 

emotionally distant from others, avoiding reminders of the war, intrusive thoughts, sleep 

disturbances, flashbacks and nightmares, and symptoms of irritability and hyperarousal. 

These symptoms mapped on well to DSM-IIR criteria for PTSD, and the full MISSISSIPPI 

scale was actually derived from DSM-IIIR criteria for PTSD (Fontana and Rosenheck, 1994; 

Keane et al., 1988).

Evidence of substance use of various kinds was based on items from the Addiction Severity 

Index reporting any days of use of the following substances in the 30 days prior entry 

assessment: drinking alcohol to the point of feeling drunk or intoxicated; using opioid 

narcotics; barbiturates or other sedatives (“downers”); cocaine, crack or amphetamines; or 

marijuana. The ASI also assesses patient status using composites composed of multiple 

measures. We used composite scores in the following five areas: medical problems, 
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employment, drug use, and alcohol use (McLellan et al., 1980). The items are standardized 

and summed to produce a mathematically derived composite score, which ranges from 0.00 

to 1.00 for each ASI problem area. Employment status was assessed as the average number 

of days a veteran had worked for pay in the previous 30 days as well as the composite 

employment score from the ASI (McLellan et al., 1985). Violent behavior was assessed 

using a 4-item scale (range 0-4) from the National Vietnam Veterans Readjustment Study 

(Kulka, 1990). All measures of psychopathology had reasonable internal consistency as 

represented standardized Cronbachs alphas of 0.69 for short MISSISSIPPI, 0.84 for violence 

score, 0.95 for ASI Medical index, and 0.78 for ASI Employment index.

2.3. Data Analysis

A seven level nominal variable of mutually exclusive categories was created reflecting 

substance use at the time of program entry as described above. Baseline characteristics of 

the 7 SU groups were compared using Chi-square technique for categorical variables, and 

analysis of variance (ANOVA) for continuous variables. Due to the large sample size, 

statistical significance testing with p values would be of limited use to detect meaningful 

differences between the groups. For categorical variables, we compared the SU groups with 

the largest and smallest proportions using risk ratios with a criterion of risk ratio <0.5 or 

>2.0 as clinically substantial. For continuous variables, we compared the largest and 

smallest mean group values using Cohen's d (the difference between means divided by the 

pooled baseline standard deviation) with a criterion of ≥0.41 as the indicator of substantial 

clinical difference (Ferguson, 2009).

Variables that were found to be substantially different by the above criteria and had a base 

rate of more than 10% were included as covariates in analysis of covariance (ANCOVA) to 

compare change in non-substance use outcomes 4 months after discharge between the seven 

groups. The outcome variables studied were change in severity of PTSD symptoms on the 

Short Mississippi PTSD Scale score, the violent behavior score, days of employment, and an 

item reflecting suicidality from the Mississippi scale.

Next, we identified those who reported no substance use (i.e., abstinence) and any substance 

use (i.e., non-abstinence) 4 months after discharge in each of the seven SA groups and used 

chi square tests to compare the proportion. For descriptive purposes, we further describe 

substances that were involved in the continued use among users in each category.

We then compared change in outcomes between abstinent and non-abstinent veterans 4 

months after discharge within each SA group using ANCOVA to control for the same 

covariates identified previously, but adding a term representing the interaction of SA group 

and abstinence. T-tests were again used to compare differences in outcomes among abstinent 

and non-abstinent veterans within each baseline SA group. We thus sought to compare the 

association of abstinence within each SA group with non-substance use outcomes.
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3. RESULTS

3.1. Baseline demographics

Veterans were of similar age across the SU categories, and overwhelmingly of male gender 

(Table 1). Cocaine only users had largest and Sedative/hypnotic users had the lowest 

proportions of Veterans identifying as Black (Risk Ratio [RR]=4.84). Veterans belonging to 

the cocaine only, marijuana only, and polysubstance groups were less often married and 

working, more often divorced and incarcerated, and earned lower income from employment. 

Veterans belonging to the alcohol only and sedative/hypnotics only categories had higher 

proportions identifying as whites (RR 2.56) and were more often working (RR 2.71).

3.2. Clinical history at presentation

A clinical diagnosis of alcohol or drug abuse/dependence had the highest prevalence in the 

polysubstance group (Table 2, RR >2). No substantial difference in the proportions of other 

psychiatric diagnoses was observed between groups (RR <2). The vast majority of the 

veterans in every group served in a war zone during their military service, and a substantial 

proportion observed or participated in what they considered to have been atrocities. 

Symptom burden (Short MISSISSIPPI, Violence and Suicidality scores) was highest in the 

polysubstance group at the time of admission (Cohens d 0.96 and 2.10 respectively 

representing large effect sizes). The opiate only and polysubstance group had the highest 

levels of medical problems on the ASI medical problems composite score (Cohens d 0.79).

3.3. Change in clinical measures 4 months after discharge

After adjusting for variables showing substantial baseline differences, four of the five 

change measures showed improvement in every SU group (p<0.01), with no significant 

difference in the magnitude of change between SU groups (p>0.01), except for the ASI 

medical score (p<0.01) that showed the greatest improvement in the polysubstance group in 

paired comparisons (Table 3). The ASI employment score showed no significant change in 

any group.

Self-reported abstinence at 4 months varied substantially among the SU groups (Table 4). 

Among those using alcohol or drugs at baseline, the lowest rates of abstinence were found in 

marijuana only group (44%) and the highest in the opioid only group (72%). Even among 

those who did not report using any alcohol or drugs at base line, nearly 18% were using 

some substance 4 months after discharge. Among those who were using a specific substance 

at baseline, most were using the same substance 4 months after discharge. Alcohol abuse 

was frequent at 4 months after discharge in all the SU groups.

3.4. Association of abstinence with change in clinical measures

Analysis of the association of abstinence with change in clinical measures 4 months after 

discharge showed highly significant main effects for abstinence which was associated with 

greater improvement on 4 of the five measures (Table 5). A significant main effect was also 

found for SU groups (with the exception of ASI employment index). However, there was no 

significant interaction between SU group and abstinence on any measures of change from 

admission to 4 months after discharge. In other words, abstinence was associated with 
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greater improvement on all the outcomes except for ASI employment index score, but there 

were no significant differences in the degree of improvement associated with abstinence 

across SU groups.

With respect to the Short MISSISSIPPI scale, and measures of violence, suicidality and 

medical status, paired comparison between abstinent and non-abstinent categories within 

each SU group showed significant differences with two exceptions. The groups using only 

sedative/hypnotics and only cocaine at baseline showed no significant abstinence effects, 

perhaps because these groups had relatively small numbers. Paired comparison was 

significant for change in the ASI medical score, but abstinent-non-abstinent difference were 

significant on this measure only for the group that was abstinent at baseline or who used 

only alcohol.

Figure 1 presents a graphic illustration of the improvement in outcomes expressed as effect 

size (Cohen's d) associated with abstinent and non-abstinent status 4 months after discharge 

across the SU groups. In general, paired comparison for most outcomes showed substantial 

improvement with abstinence, most dramatically among the alcohol only and polysubstance 

groups. Overall the association of abstinence with improvement in each SU group seemed to 

be statistically stronger than the differences between SU groups.

4. DISCUSSION

This study of Veterans admitted from community settings to specialized intensive 

residential/inpatient/day treatment PTSD programs in VHA nationally, explored the 

differences in non-substance abuse clinical outcomes between those who did not report any 

substance use, five other categories of patients who reported use of a single specific 

addictive substance and a seventh group who reported polysubstance use in the 30 days prior 

to admission. We found substantial baseline differences between Veterans in the various 

substance abuse categories that could potentially confound our analysis of change from 

baseline to four months after discharge. These variables were thus included as covariates in 

subsequent analyses. Four months after discharge from treatment, PTSD symptom burden 

uniformly improved in every SU category with few differences in the magnitude of 

improvement across these seven groups.

Rates of reported abstinence at 4 months after discharge varied substantially between the 

groups and, most importantly, abstinence was strongly associated with substantially greater 

improvement in all outcomes except employment. In contrast, very little change was 

observed among Veterans who were not abstinent. Notably, the magnitude of the effect of 

abstinence on PTSD symptom burden improvement was not significantly different across 

the seven groups. To best of our knowledge this is the first study to explore the differences 

in outcome with PTSD treatment across different alcohol and drug use categories and to 

describe the strong association of abstinence with improvement with few differences in 

abstinence effect across the different groups.

We built upon the previous 2 studies from subsamples of the same database that explored 

the influence of substance abuse on the clinical outcomes of Veterans with PTSD symptoms 
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severe enough to merit treatment in specialized intensive settings. Fontana et al selected a 

“pure” subsample of PTSD patients with and without dual diagnosis enrolled between the 

period between 2003 to 2008 in our data set (n=8,452) using a strict criteria for SU as 

defined by a clinical diagnosis of SUD and active use of substances in 30 days prior to 

admission, and unexpectedly showed that PTSD patients with SU had better outcomes than 

those without SU problems, mainly driven by the decrease of substance use by SU patients 

(Fontana et al., 2012). In analysis of a specialized subset of Veterans from our dataset 

composed of those who used marijuana only and randomly selected PTSD patients who 

never used any substance (n=2,276), Wilkinson et al further showed that abstinence from 

marijuana use, specifically, was associated with better PTSD outcomes and reduced violence 

(Wilkinson et al., 2014). Results of the current broader analysis provides an additional layer 

of information, showing that abstinence at 4 months after discharge from treatment was 

associated with marked improvement of non-substance use related symptoms, regardless of 

the specific substance or substances used immediately prior to entering specialized PTSD 

treatment. While the prior 2 studies used limited specialized data subsets from the same 

program evaluation effort, we analyzed the entire set of data representing exclusive use of 

various individual substances, polysubstance use (3 or more substances) and no substance 

use among community dwelling veterans with severe PTSD who were admitted to the 

treatment programs (n=22,948). There is thus limited overlap between the data involved in 

the 3 studies.

Although not the main focus of the study, we also found that achievement of abstinence 

varied substantially between SU categories, with more socially acceptable, soft drugs like 

alcohol and cannabis associated with lower rates of abstinence at 4 months and more 

“deviant” or “illegal” hard drugs like opiates and cocaine showing high levels of abstinence. 

Marijuana is considered one of the least harmful of substances of abuse (Nutt et al., 2010) 

and is even considered by some to be helpful in PTSD symptom relief compared to alcohol 

and other drugs (Bremner et al., 1996; Passie et al., 2012), especially in studies based on 

self-report judgments from Veterans themselves (Elliott et al., 2015). Probably reflective of 

this, “marijuana only” users at baseline in our study had the lowest abstinence rate at 4 

months. However, marijuana use seems to be associated with similar symptom burden at 

baseline, and abstinence from marijuana was associated with similar benefit compared to 

abstaining from alcohol or other substance use. On the other hand, “hard” substances like 

opioids and cocaine have been reported in previous studies to be associated with poorer 

outcomes (Cottler et al., 1992; Goldenberg et al., 1995; Nutt et al., 2010). Surprisingly, use 

of these hard substances was not associated with significantly greater risk for poor outcomes 

as compared to users of other substances in the present study. The rate of abstinence 

achievement appeared to be higher among opioid and cocaine users compared to alcohol and 

marijuana users. A single-site study of Veterans in VA residential treatment for PTSD 

(marijuana use in 35 of 432 patients before treatment and 59 patients at 4 month follow up) 

suggested that in contrast to alcohol and cocaine use, marijuana use 4 months after treatment 

was associated with less improvement of PTSD symptoms (Bonn-Miller et al., 2011). Our 

larger study, using a far larger national sample, showed limited differences between 

substance use groups in outcomes 4 months after discharge and particularly that abstinence 

at 4 months after treatment was associated with markedly better non-substance use outcomes 
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uniformly in all groups with few differences between specific substances used prior to 

admission. Some prior studies have suggested that with treatment of PTSD in dually 

diagnosed patients, improvement in PTSD symptom burden precedes reduction in substance 

use and less evidence that substance use improvement resulted in PTSD improvement (Back 

et al., 2006; Coffey et al., 2002; Hien et al., 2010b; McCauley et al., 2012; Read et al., 

2004). The nature of our study does not allow for such causal conclusions in either direction. 

The lack of significant improvement in employment outcomes with PTSD treatment may be 

reflective of the greater age of our sample (predominantly in their 50's), high rates of receipt 

of disability payments, and high severity and chronicity of PTSD symptoms.

The results of this study lend further support to the assertion that clinicians treating Veterans 

for PTSD should not be reluctant to treat dually diagnosed Veterans for fear that their 

substance use will necessarily prove to be an impediment to successful treatment of PTSD 

symptoms (Foa et al., 2013; Fontana et al., 2012; Kaysen et al., 2014), especially as this 

study suggests that concurrent reduction of SU comorbidity appears to be notably associated 

with substantially increased clinical benefits. In addition, previous studies have noted that 

veterans with PTSD and SUD may themselves prefer an integrative approach to treatment 

(Back et al., 2014; Brown et al., 1998). In addition, findings from this study, suggest that 

clinicians may be assured that the outcomes of such treatment may not influenced by the 

nature of the specific substance used, and can thus have greater confidence in advising 

patients that abstinence from any specific addictive substances carries a better prognosis for 

PTSD treatment, violent behavior, suicidality and medical status. PTSD focused 

psychotherapy interventions are reported to have only modest effects in improving PTSD 

related symptoms and no effect on substance use outcome in dually diagnosed patients 

(Roberts et al., 2015). Our data suggests that a focus on reducing the substance use may 

improve the benefits related to PTSD treatments substantially.

4.1. Limitations

Although the large sample size and multi-site nature of our study renders robustness to our 

findings, several limitations require comment. Clustering of patients within similar treatment 

settings could have biased our results. We repeated all the analyses using mixed models with 

site as a random effect, thus adjusting for the potential correlatedness of data from within 

sites and minimizing the risk that large sites would unduly dominate the results. The overall 

results remained the similar on mixed model analysis (data available on request).

Despite the standard intake and evaluation process, variation across sites and providers in 

diagnostic procedures leave their reliability and consistency unknown. Our study also lacked 

urine toxicology to confirm substance use. With self-report alone, underreporting of 

substance use may have occurred due to the expectation of a period of abstinence prior to 

admission to some programs. However, self reports have been found to have high reliability 

and validity in substance abuse in general population (Darke, 1998), among dual diagnosis 

patients (Calhoun et al., 2000), and among veterans with PTSD (Weiss et al., 1998) with 

only 4-8% of users mis-identified. Moreover, self-reports are often not confirmed by urine 

toxicology, reflecting the temporal limitations of such measures (Darke, 1998). Under 

reporting at worst may have diluted our results minimally, but it is unlikely to change the 

Manhapra et al. Page 9

Drug Alcohol Depend. Author manuscript; available in PMC 2016 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



overall conclusions. Because of the observational, non-experimental study design we can 

only draw conclusions concerning the associations between substance use and PTSD 

treatment outcomes, and causal relationships, while suggestive, are not conclusive. Length 

of stay (LOS) of individual patients within programs can be expected to be associated with 

abstinence. However, data on LOS was not uniformly available at all the sites in our dataset 

and lack of this data could be a limitation. However, even if LOS data were available, it 

would be difficult to disentangle the causal relations between LOS and abstinence 

achievement as they can be expected to go both ways, with abstinence leading to longer 

LOS and longer LOS leading to greater likelihood of abstinence. Finally, the results of this 

study may not be generalizable to non-VA settings as the majority of enrollees were older 

Veterans with long standing history of PTSD and war-zone combat exposure.

4.2. Conclusions and future directions

In conclusion, the specific type of substance used prior to entry into residential treatment 

among dually diagnosed PTSD patients seems to have only minimal effect on treatment 

outcomes, whereas attainment of abstinence at 4 months after treatment, irrespective of the 

addictive substance used, was strongly associated with improvement in PTSD symptom, 

violent behavior, suicidality, and medical status. Dual diagnosis PTSD patients with 

comorbid addictive substance use may benefit from more attention to achievement and 

maintenance of abstinence while engaged in PTSD focused psychotherapies.
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*Highlights (for review)

Study pertains to the treatment outcomes of dual diagnosis PTSD patients

Does the type of substance and abstinence achievement influence treatment outcomes?

Type of substance abused was not associated with difference in outcomes

Abstinence achievement from any substance was strongly associated with better 

outcomes

Non-abstinent patients showed minimal improvement
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Figure 1. 
Effect size (Cohens d) of PTSD treatment in different substance use groups stratified by 

abstinence
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