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Abstract

Posttraumatic stress disorder (PTSD) and alcohol use disorder commonly co-occur. Little is 

known about how symptoms of one affect subsequent week symptoms of the other during the 

course of integrated treatment for both disorders. The sample included 107 veterans who were 

randomized to receive either Concurrent Treatment of PTSD and Substance Use Disorder Using 

Prolonged Exposure (COPE; an exposure-based trauma focused treatment) or Seeking Safety (SS; 

a present-focused coping skills-based treatment) and completed measures of PTSD and alcohol 

use at every other session. Multilevel models estimated the prospective associations between 

PTSD and alcohol use during treatment. Results indicated that greater PTSD symptom severity 

was associated with greater future alcohol use (b = 0.20, p = 0.024), and greater alcohol use was 

associated with greater future PTSD symptom severity (b = 0.13, p = 0.003). The effect size for 

PTSD symptoms to future alcohol use was larger than the reciprocal relationship. When using 

lagged PTSD severity to predict future drinking, results revealed that clinically significant 

differences in PTSD severity levels were associated with comparably large differences in drinking. 

Treatment condition did not moderate the effect of PTSD symptom severity on alcohol use (or the 

reciprocal relationship). Findings lend support to the mutual maintenance model of addiction. 

Integrated treatments that treat both PTSD and alcohol use may be preferential to sequential model 

of care where individuals are expected to achieve abstinence or reduced use prior to receiving 

trauma-focused treatment.
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Posttraumatic stress disorder (PTSD) commonly co-occurs with alcohol use disorder (AUD). 

There are several theoretical models that address how PTSD and alcohol use influence one 
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another, including the self-medication model (i.e., alcohol is used to alleviate PTSD 

symptoms; Khantzian, 2003), susceptibility model (i.e., long-term alcohol use inhibits 

processing of trauma and worsens PTSD symptoms; Back, Brady, Sonne, & Verduin, 2006), 

and the mutual maintenance model (i.e., there is a reciprocal relationship between PTSD and 

alcohol use, in that alcohol is used in an attempt to alleviate PTSD symptoms, but ultimately 

maintains or worsens PTSD symptoms as it interferes with the emotional processing of the 

trauma; Kaysen et al., 2011; McFarlane et al., 2009). Although a large body of research has 

examined the association between both disorders, little is known about the bidirectional 

relationship between PTSD symptoms and alcohol use during the course of integrated 

treatment.

Studies suggest comorbid PTSD/AUD can be addressed most effectively with integrated 

treatments that address symptoms of both disorders (Roberts, Roberts, Jones, & Bisson, 

2015). A limited number of studies have evaluated the relationship between PTSD and 

substance use disorder (SUD) symptoms within integrated treatments. Hien et al. (2010) 

examined a present-focused integrated therapy, Seeking Safety (SS), versus a health 

education treatment (both delivered in group) for women with comorbid PTSD/AUD. 

Results indicated that in both treatments, improvements in PTSD following baseline led to 

improvement in SUD during treatment and at follow-up, but not conversely. Another study 

found that individuals who continued using substances during either integrated exposure-

based treatment, Concurrent Treatment of PTSD and Substance Use Disorders Using 

Prolonged Exposure (COPE; Back et al., 2015), or substance use disorder (SUD)-only 

treatment (Relapse Prevention Therapy) still benefited from exposure-based PTSD 

treatment. However, those who used substances daily during treatment experienced less 

PTSD symptom reduction from SUD-only treatment compared to those in COPE who 

remained abstinent (Hien et al., 2018). These studies suggest that PTSD is associated with 

future SUD symptoms and individuals who continue to use may still benefit from exposure-

based treatment.

To date, less is known about the associations between PTSD symptoms and alcohol use 

week to week during the course of treatment, which would allow for a more nuanced 

understanding of how symptoms of each disorder relates to proximal symptoms of the other. 

Knowledge of whether the relationship is stronger in one direction than the other would 

inform theoretical understanding of the relationship between PTSD and AUD (e.g., self-

medication versus susceptibility versus mutual maintenance), and could help guide 

clinicians as to when to emphasize specific therapeutic strategies during treatment.

There are two primary integrated psychotherapy models that have been used to treat 

comorbid PTSD/AUD: exposure therapy and coping skills therapy. COPE (Back et al., 

2015) is exposure therapy for PTSD integrated with relapse prevention for SUD to treat both 

simultaneously. Seeking Safety (Najavits, 2002) is a present-focused therapy that 

emphasizes creating safety and learning coping skills as the most critical need for someone 

with PTSD/SUD. Although both treatments are effective in reducing PTSD and substance 

use, COPE has shown better PTSD symptom outcomes compared to AUD/SUD only 

treatment (Roberts et al., 2015), and compared to SS in this study’s parent trial (Norman et 

al., 2019). We are not aware of studies that have examined the week-to-week PTSD 
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symptom-alcohol use relationship across two distinct integrated treatment approaches. 

Understanding whether these relationships vary by treatment would enhance understanding 

of the comorbidity and how each treatment works.

The aims of this study were to examine 1) week to week symptoms during treatment; 2) the 

relationship between PTSD symptom severity and subsequent week alcohol use and the 

reciprocal relationship (i.e., alcohol use and subsequent week PTSD symptom severity); and 

3) whether COPE and SS showed a different association between PTSD symptom severity 

and subsequent week alcohol use and the reciprocal relationship. We hypothesized, based on 

previous literature (i.e. Hien et al., 2010), that 1) greater PTSD symptom severity would be 

associated with greater subsequent week alcohol use and that 2) greater alcohol use would 

not be associated with greater subsequent PTSD symptoms. As there is a dearth of literature 

on PTSD-alcohol use relationships during integrated treatment, our aim in examining 

differences between COPE and SS was exploratory. We controlled for treatment condition 

and examined all possible interactions with this variable.

Method

Participants

Participants were 107 veterans who were enrolled in a larger randomized controlled trial 

comparing COPE to SS (Norman et al., 2019). This sample included participants who 

received at least one therapy session and completed at least one in-treatment assessment of 

PTSD and alcohol use. Rates of retention in therapy were 85% at session 4, 63% at session 

8, and 28% at session 12. Participants were self-referred or were referred by a mental health 

provider at a large urban VA hospital. Inclusion criteria included having experienced a past 

traumatic event and meeting DSM-5 criteria for current full or subthreshold (one symptom 

missing) current PTSD and AUD, with at least 20 days of alcohol use in the last 90 days. 

Exclusion criteria included moderate to severe cognitive impairment, acute suicidality, and 

unmanaged current psychosis or mania independent of substance use. The site’s Institutional 

Review Board approved all study procedures.

This sample had a mean age of 41 years (SD = 12.6), was 89% male, and had a mean of 14.5 

years of education (SD = 1.9). The sample was 32% Hispanic, and comprised of 64% White, 

13% African-American, 11% more than one race, and 6% Asian, with the remaining 6% 

endorsing Pacific Islander, American Indian, or unknown.

Interventions

Both COPE and SS were delivered in 90-minute individual sessions, and participants were 

offered 12 sessions with the option of extending to 16 sessions if they had not met their 

treatment goals. Participants were encouraged to attend therapy once or twice weekly on 

consecutive weeks but were given up to six months to complete treatment.

COPE

COPE (Back et al., 2015) is an individual treatment that integrates Prolonged Exposure 

therapy for PTSD (Foa, Hembree, & Rothbaum, 2007) with cognitive-behavioral therapy 
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relapse prevention techniques for SUD (Carroll, 1998). COPE includes three key elements: 

in vivo (real life) exposure to trauma-associated stimuli for PTSD (sessions 3–16); imaginal 

exposure (repetitive oral discussion of the traumatic event; sessions 4–16); and relapse 

prevention. Approximately 15 minutes of each session was dedicated to relapse prevention, 

which occurred toward the end of the session following exposure. For those participants who 

completed 13 to 16 sessions, up to four SUD relapse prevention skills were repeated.

Seeking Safety (SS)

SS is a present-focused therapy that focuses on establishing safety (e.g., reducing risky 

behaviors, having healthy relationships) as the primary clinical need for individuals with 

comorbid PTSD/SUD (Najavits, 2002). Past trauma is discussed regarding how it is 

currently affecting the participant’s life. Overarching themes of SS include interpersonal 

topics, cognitive topics, and behavioral topics.

Measures

PTSD Symptoms.—The 20-item PTSD Checklist for DSM-5 (PCL-5; Weathers, Litz, et 

al., 2013) assessed past month PTSD symptoms every other session. Each item on the 

PCL-5 corresponds to each of the Diagnostic and Statistical Manual of Mental Disorders 

(DSM-5; American Psychiatric Association, 2013) PTSD symptoms. Scores range from 0 to 

80. The PCL-5 has shown good temporal stability over the course of three months in a 

sample of veterans with combat exposure (Keane et al., 2014). Cronbach’s alpha for this 

sample at session 1 was 0.79. Additionally, the Clinician Administered PTSD Scale for 

DSM-5 (Weathers, Blake, et al., 2013) was used to assess for PTSD symptoms at follow-up. 

The CAPS-5 has demonstrated strong psychometric properties in veteran samples, including 

good test-retest reliability and high internal consistency (Weathers et al., 2018).

Alcohol Use.—The Substance Use Inventory (SUI; Weiss, Hufford, & Najavits, 1995) 

measured the number of days alcohol was used and number of standard drinks consumed 

each day since the last therapy session (Mdays at session 1 = 7.72; SD = 3.90). A variable 

was calculated based on the percentage of days participants drank multiplied by the average 

number of drinks consumed each day they drank (to index frequency by quantity of alcohol 

use). Measures that index frequency by quantity of alcohol use, as the SUI does, 

demonstrate remarkably similar means and standard deviations to more comprehensive 

measures of substance use such as the Timeline Followback (TLFB). For example, the Quick 

Drinking Screen, another quantity-frequency measure, showed strong intraclass correlations 

and non-significant differences with the TLFB on indexes such as drinks per week in the 

past year (Carter Sobell et al., 2003). To reduce the positive skew in this measure, log-

transformed alcohol use was used in all analyses.

Data Analysis Plan

Statistical analyses used multilevel regression models to examine the study hypotheses, with 

random subject-level intercepts included to account for nested observations. All available 

observations were included via maximum-likelihood estimation, with missing data assumed 

missing-at-random. For the primary models, continuous measures were standardized to a 

mean of 0 and standard deviation of 1 to facilitate interpretation of results. For models of 
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PTSD outcomes, the initial model estimated session-level PCL-5 scores as a function of 

therapy condition, time, the condition by time interaction, and baseline PTSD severity scores 

as a subject-level covariate. A subsequent model added lagged (i.e., prior assessment) 

alcohol use as a time-varying covariate, with a final model estimating the alcohol use X 

therapy condition interaction. A similar sequence of models estimated alcohol use, with 

baseline percent days drinking (PDD) replacing CAPS scores as a subject-level baseline 

covariate, and lagged PCL-5 scores replacing lagged alcohol use as a time-varying covariate. 

Models of alcohol use were fit using the Poisson distribution, as preliminary analyses 

indicated non-normality in the alcohol use measure. All analyses were conducted in Stata 

14.2.

Because we could not directly test differences between the estimated coefficients for lagged 

PCL-5 predicting alcohol use and lagged alcohol use predicting PTSD, we conducted 

additional analyses to compare the clinical/practical significance of model results. We 

computed the adjusted differences in outcome variables associated with clinically-significant 

differences in the lagged predictors, with values of M, M + 1 SD, and M - 1 SD for lagged 

PTSD severity, and 0, 0 + 1 SD, and 0 + 2 SD (log-transformed alcohol use, referred to as 

log alcohol use from here on out) log alcohol use for lagged drinking (which were back-

converted to standard drinks for interpretation). These values were selected because they 

captured differences between participants that were both clinically significant and typical 

within the sample, with 0 used as the reference value for alcohol use instead of the mean 

because 0 comprised 43% of observations. Number of sessions attended at the time of each 

assessment was controlled in all models.

Results

Models of within-treatment alcohol use revealed a positive association between PTSD 

severity and subsequent alcohol use. When controlling for condition, time, and baseline 

drinking, greater PTSD symptom severity predicted greater future alcohol use (b = 0.20, p = 

0.024). Table 1 displays all model fit statistics and parameter estimates, and Figure 1 

displays all paired observations of future alcohol use over lagged PTSD severity with the 

line of best fit. The time effect indicated a decline in alcohol use over time (b = −0.04, p = 

0.002) that was not moderated by therapy condition, while the COPE condition had lower 

alcohol use throughout treatment compared to SS (b = −0.48, p = 0.034). Results did not 

reveal a moderating effect of therapy condition between PTSD severity and future alcohol 

use (b = 0.28, p = 0.10).

Models of within-treatment PTSD severity revealed a positive association between alcohol 

use and greater future PTSD severity. When controlling for condition, time, the condition by 

time interaction, and baseline PTSD symptom severity, greater lagged alcohol use predicted 

greater PTSD severity (b = 0.13, p = 0.003). Figure 1 displays all paired observations of 

PTSD severity over lagged alcohol use with the line of best fit. PTSD severity was also 

predicted by the condition by time interaction, with the COPE condition having greater 

decline in PTSD symptoms during treatment (b = 0.05, p = 0.01). Results did not reveal a 

moderating effect of therapy condition between alcohol use and future PTSD severity (b = 

−0.01, p = 0.90).
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When using lagged PTSD severity to predict future drinking, we estimated the differences in 

drinking associated with PCL-5 scores of 25.6, 42.5, and 59.3. The difference between 25.6 

and 42.5 PCL-5 was associated with 0.12 greater log alcohol use (equivalent to 1.13 on the 

raw quantity x frequency scale), while the difference from 25.6 to 59.3 PCL-5 was 

associated with 0.26 greater log alcohol use (equivalent to 1.29 on the raw quantity x 

frequency scale). These differences in log alcohol use translated to effect sizes of d = 0.17 

and d = 0.39, respectively. Figure 2 displays log alcohol use from sessions 2–12 adjusted for 

lagged PTSD severity.

For adjusted predictions of PTSD severity from lagged alcohol use, we estimated the 

differences in PTSD severity associated with 0 drinks, 1.0 drinks, and 3.2 drinks. The 

difference from 0 to 1.0 drinks was associated with 1.75 greater PCL-5 (d = 0.10), while a 

difference from 0 to 3.2 drinks (+2 SD) was associated with 3.51 greater PCL-5 (d = 0.20). 

Figure 2 displays PCL-5 scores from sessions 2–12 adjusted for lagged drinking.

Discussion

In this study, we examined session by session data to understand the relationship between 

PTSD symptom severity and subsequent week alcohol use, and vice versa. As hypothesized, 

greater PTSD symptom severity was associated with greater subsequent week alcohol use. 

Contrary to our hypotheses, greater alcohol use was also significantly associated with 

greater future PTSD symptom severity. Given this finding, we conducted follow-up analyses 

which indicated that the effect size of PTSD symptom severity to future alcohol use 

relationship was larger than the converse relationship. We also found that treatment 

condition did not moderate the PTSD-alcohol use (and reciprocal) relationship, indicating 

that there were no differences between COPE and SS in these relationships.

These findings are consistent with other medication and psychotherapy treatment studies 

that have found that improvement in PTSD symptoms influences future improvement in 

alcohol/substance use (Back et al., 2006; Hien et al., 2010). Our findings are also consistent 

with studies examining the natural course of PTSD symptoms and alcohol use over time 

showing that greater PTSD severity is associated with future greater alcohol use and alcohol-

related consequences (Langdon et al., 2016; Possemato et al., 2015; Read et al., 2012). 

Previous studies are inconsistent in demonstrating whether alcohol use impacts future PTSD 

symptoms, as several studies lend support to the susceptibility model (Back et al., 2006; 

Read, Wardell, & Colder, 2013), while others do not (Hien et al., 2010; Simpson, 

Stappenbeck, Luterek, Lehavot, & Kaysen, 2014). Our results do provide evidence of the 

mutual maintenance model given that alcohol use predicted subsequent PTSD symptom 

severity and PTSD symptom severity predicted subsequent alcohol use. As there was a 

larger effect for the association between PTSD symptom severity to future alcohol use 

compared to the alcohol use to future PTSD symptom severity relationship, this may provide 

stronger support of the self-medication hypothesis relative to the susceptibility model. 

However, given that the majority of our participants had been using heavily over the course 

of many years, they likely had physiological addiction and it is possible that other processes 

also contributed to their level of use.
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Treatment condition was not a moderator of the relationship between greater PTSD severity 

and greater future alcohol use, or the converse relationship, suggesting that the PTSD-

alcohol use relationship is stronger than the relationship between specific treatments 

(specifically COPE or SS) and PTSD-alcohol use. There is some extant data suggesting that 

the PTSD to subsequent substance use relationship may be seen further downstream in 

integrated exposure therapies. In a meta-analysis of PTSD/SUD treatment studies, Roberts et 

al. (2015) found better PTSD outcomes for integrated exposure therapies such as COPE than 

SUD only treatment but no differences in substance use at post treatment. However, they 

found a small effect for exposure therapies improving SUDs compared to treatment as usual 

at five to seven months posttreatment, indicating that although improvements in SUD may 

not be seen at posttreatment, there is a “downstream” effect in which SUD shows better 

outcomes in exposure therapies over time. Future research is needed to examine mechanisms 

involved in both PTSD and SUD outcomes during integrated treatments in order to elucidate 

the relationship between treatment and SUD symptom improvement. The findings of this 

study and other recent studies (Back et al., 2006; Hien et al., 2010; Read et al., 2012) 

showing that PTSD symptoms are related to future substance use underscore the importance 

of treating PTSD concurrently with SUD rather than following SUD treatment.

There are several limitations to this study that should be noted. This sample consisted of 

veterans with a primary diagnosis of AUD, and therefore the results may not generalize to 

civilians or those with other SUDs. Alcohol use was based on self-report and was assessed 

for the past week, while the PCL-5 asked about symptoms in the past month. This limits the 

ability to draw any causal conclusions from our analyses. Additionally, we are unaware of a 

valid procedure to conduct a statistical significance test comparing parameters from separate 

multilevel models of two different response variables that utilized different statistical 

distributions. Our sample size was modest and results may have been impacted by attrition, 

which is common in psychotherapy trials for PTSD/SUD (Roberts et al., 2015).

Despite these limitations, this is the first study to our knowledge to examine the relationship 

between PTSD symptom severity and subsequent week alcohol use (and the reciprocal 

relationship) during integrated treatment for PTSD/AUD. The current study adds evidence 

that even when comparing two different active treatment models for PTSD/AUD, both PTSD 

and alcohol use were associated with one another over time, with a larger effect of greater 

PTSD being associated with greater future alcohol use. There is also evidence that greater 

alcohol use is associated with subsequent greater PTSD symptoms, indicating that alcohol 

use may serve to maintain PTSD symptoms and impede recovery from PTSD.
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Figure 1. 
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Figure 2. 
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