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ABSTRACT. Objective: Alcohol-related problems (e.g., physical, inter-
personal, intrapersonal, impulse control, social responsibility) can have 
an impact on posttraumatic stress disorder (PTSD) symptoms during 
treatment. Evidence-based online self-help tools exist to target alcohol 
use and related problems and co-occurring PTSD symptoms. It is un-
known to what degree individuals with varying alcohol-related problems 
respond differently to web-based interventions for hazardous alcohol 
use and PTSD. The current study evaluated specific alcohol-related 
problems as potential moderators of PTSD symptom changes during 
the VetChange online intervention while controlling for average daily 
alcohol use, gender, race, and age. Method: We conducted a secondary 
analysis of a randomized controlled trial that included 600 post-9/11 
veterans (518 men and 82 women). Mixed-effects regression models of 
alcohol-related problems on PTSD severity scores over time were per-

formed separately in an initial intervention group (IIG; n = 404) and a 
delayed intervention group (DIG; n = 196) that was used as a comparison 
condition. Results: Interpersonal problems emerged as a moderator of 
PTSD symptom changes in IIG such that veterans endorsing greater in-
terpersonal problems demonstrated larger reductions in PTSD symptoms 
throughout VetChange. There were no significant moderation effects in 
DIG. Non-White veterans reported significantly higher PTSD symptoms 
during VetChange. Post hoc analyses indicated that veterans with higher 
interpersonal problems were more likely to engage in online intervention 
content focused on identifying high-risk drinking situations and coping 
with symptoms. Conclusions: Findings imply that veterans reporting 
alcohol-related interpersonal problems may benefit the most from, and 
be more motivated to use, online interventions for hazardous alcohol use 
and PTSD symptoms. (J. Stud. Alcohol Drugs, 85, 51–61, 2024)
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HAZARDOUS DRINKING (i.e., consuming alcohol 
above recommended guidelines, Dawson et al., 2005; 

U.S. Department of Health and Human Services and U.S. 
Department of Agriculture, 2010) and posttraumatic stress 
disorder (PTSD) frequently co-occur, with 55%–68% of 
veterans with probable PTSD also meeting criteria for al-
cohol use disorder (AUD; Dworkin et al., 2018), and 63% 
of veterans with hazardous drinking being diagnosed with 
PTSD (Seal et al., 2011). Research supports a functional link 
between AUD and PTSD (Simons et al., 2018; Straus et al., 
2018; van Dam et al., 2012) insofar as symptoms from both 
disorders may mutually maintain and exacerbate each other 

(Mahoney et al., 2020; Simpson et al., 2014). The physical 
effects of heavy drinking can worsen inter- and intraper-
sonal symptoms of PTSD (e.g., social isolation, irritability), 
which can lead to cyclical increases in alcohol use to cope 
with mounting difficulties (Simpson et al., 2014; Straus et 
al., 2018).
	 Although veterans with comorbid AUD and PTSD are 
more likely to use mental health services compared to 
veterans with either diagnosis alone (Blanco et al., 2013), 
they often do not fully engage in or frequently drop out of 
treatment (e.g., Roberts et al., 2015; Szafranski et al., 2017). 
Concurrent interventions targeting co-occurring AUD and 
PTSD have been developed to improve treatment outcomes 
(Back et al., 2019; Simpson et al., 2021). However, veterans 
may not receive concurrent treatment for many reasons, 
including stigma, scheduling conflicts, or transportation 
(Burnett-Zeigler et al., 2011; Hoge et al., 2004). Web-based 
interventions designed to alleviate co-occurring AUD and 
PTSD symptoms may address these barriers by expand-
ing treatment reach and access to care (Brief et al., 2011; 
McLean et al., 2010).
	 VetChange, an online modular intervention, was devel-
oped to target co-occurring hazardous alcohol use and PTSD 
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symptoms in post-9/11 veterans (Brief et al., 2011, 2013). A
randomized clinical trial (RCT) found that participants who
completed this intervention reported substantial reductions
in alcohol use, alcohol-related problems (based on a com-
bined total score), and PTSD symptoms (Brief et al., 2013).
Subsequent moderator analyses showed larger improvements
in alcohol use and related problems over time among those
with greater PTSD severity (Brief et al., 2018). However, the
extent to which specific alcohol-related problems moderate
changes in PTSD symptoms during VetChange remains an
unknown but important factor to investigate in identifying
person-level moderators of treatment response. Thus, the
present study extends previous research on VetChange by
determining who may benefit most from this online interven-
tion based on reports of different alcohol-related problems
measured at baseline.

Research supports the longitudinal linkage of PTSD
symptoms and alcohol consumption and related problems
over time among post-9/11 veterans (Mahoney et al., 2020;
Simons et al., 2018). Miller et al. (1995) suggested that
alcohol-related problems can include physical health con-
sequences (e.g., sleeping problems, sickness), interpersonal
difficulties (e.g., loss of friendship or intimate relationship),
intrapersonal stress (e.g., feeling bad or guilty), impulsivity
(e.g., risk-taking behaviors), or conflicts in personal relation-
ships (e.g., work/school problems). In Iraq and Afghanistan
veterans, alcohol-related problems are positively associated
with PTSD symptoms beyond alcohol consumption, which
may be explained by PTSD severity and alcohol-related
problems exacerbating each other via intrapersonal dys-
regulation, impulsivity, and externalizing behaviors (Gaher
et al., 2014; Hahn et al., 2015). Although evidence appears
to support a robust relation between alcohol-related problems
and PTSD symptoms, no study to date, to our knowledge,
has directly tested the moderating effect of specific alcohol-
related problems on PTSD symptom changes in individuals
using a web-based intervention targeting hazardous alcohol
use and PTSD. This area is important for further explora-
tion to provide a more nuanced understanding of individual
treatment responses and treatment efficacy for co-occurring
disorders.

Alcohol-related problems have been implicated in treat-
ment utilization with researchers suggesting that inter- and
intrapersonal problems contribute to motivation for therapy
(Conner et al., 2022). Thus, specific alcohol-related problems
may be associated with motivation to engage in an online
self-help intervention for hazardous drinking and PTSD
symptoms. This relation is crucial to understand for design-
ing effective web-based interventions because these interven-
tions can only be responsive to users’ needs and preferences
to the extent that they become known. The clear clinical
implication is that the efficacy of evidence-based self-help
interventions can be improved if we are able to better match
intervention content with the needs of those who may benefit

from them (Kraemer et al., 2006). Knowing whether specific
alcohol-related problems moderate PTSD symptom change
should help to elucidate this mechanism.

Our study aims to address a gap in the literature by evalu-
ating specific alcohol-related problems as potential modera-
tors of PTSD symptom changes during use of a web-based
intervention. Using data from an existing RCT of VetChange
(Brief et al., 2013), we compared the moderating effects of
alcohol-related problems on changes in PTSD severity scores
over time in an initial intervention group (IIG) while they
had access to VetChange and a delayed intervention group
(DIG) comparison condition before they received access to
VetChange. Given that the present study examines changes
in PTSD severity only over the first 8 weeks before DIG
received access to VetChange, we hypothesized that specific
alcohol-related problems would moderate PTSD symptoms
in the IIG but not DIG group because those in DIG did not
receive the intervention. We predicted that moderation ef-
fects would indicate that participants with higher levels of
specific alcohol-related problems at baseline would show
greater PTSD symptom reductions during VetChange. Be-
cause of alcohol-related problems not being pre-specified
as a moderator of PTSD severity in the VetChange research
protocol (Brief et al., 2011), we conducted analyses in an
exploratory manner that used initial multilevel models to
identify which specific alcohol-related problems robustly
related to changes in PTSD severity and then those identified
variables were tested as potential moderators in final models.

Method

Participants

This study is a secondary analysis of data from an RCT
(Brief et al., 2013) that evaluated the efficacy of a web-based
intervention for hazardous drinking and co-occurring PTSD
symptoms. All procedures were approved separately by the
institutional review boards of a medical center and univer-
sity. The parent trial’s inclusion criteria were (a) being a
veteran of the Afghanistan and/or Iraq wars, (b) age 18 years
or older, (c) having an Alcohol Use Disorders Identification
Test (AUDIT; Babor et al., 1992; Bradley et al., 2003) score
in the at-risk drinking range (5–25 for women, 8–25 for
men; veterans were excluded if their score was greater than
25), (d) currently drinking alcohol above daily (<3/4 per day
for women/men) or weekly (<7/14 per week for women/
men) recommendations (Dawson et al., 2005; U.S. Depart-
ment of Health and Human Services and U.S. Department of
Agriculture, 2010) as measured by the Quick Drink Screen
(QDS; Sobell et al., 2003), and (e) willing to share email
address for contact purposes.

The parent trial’s total sample was 600 veterans. Although
PTSD severity and diagnosis were not specific inclusion
criteria, 386 (64.30%) participants scored at or above the es-
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TABLE 1. Demographic characteristics of the sample by condition

IIG (n = 404) DIG (n = 196)

Variable M (SD) Range M (SD) Range

PCL-5 41.51 (19.52) 0–80 39.44 (18.72) 0–80
SIP 17.55 (8.20) 0–40 16.99 (7.95) 1–41

SIP-Physical 3.76 (2.07) 0–9 3.71 (1.95) 0–9
SIP-Interpersonal 3.08 (2.43) 0–9 2.71 (2.42) 0–9
SIP-Intrapersonal 4.21 (2.19) 0–9 3.94 (2.09) 0–9
SIP-Impulse Control 2.95 (1.68) 0–8 3.01 (1.72) 0–9
SIP-Social Responsibility 3.56 (2.17) 0–9 3.61 (2.25) 0–8

Average daily drinkinga 7.13 (3.75) 0–7 6.92 (3.67) 1–17
Age 32.08 (7.68) 20–57 31.96 (7.83) 20–60

n % n %

Gender
Male 348 86.1 170 86.7
Female 56 13.9 26 13.3

Race
White 319 79.0 157 80.1
Hispanic/Latinx 41 10.1 17 8.7
Black/African American 16 4.0 10 5.1
Asian/Pacific Islander 4 1.0 2 1.0
Native American/Alaskan Native 7 1.7 4 2.0
Multiracial 12 3.0 2 1.0
Other 5 1.2 4 2.0

Theater
Iraq 192 47.5 92 46.9
Afghanistan 31 7.7 17 8.7
Kuwait 8 2.0 0 0.0
Other 15 3.7 6 3.1
More than one theater 158 39.1 81 41.3

Notes: IIG = Initial intervention group; DIG = delayed intervention group; PCL-5 = Posttraumatic Stress
Disorder Checklist-5; SIP = Short Inventory of Problems. Brief et al. (2013), the parent study, found no
significant differences between groups on demographic variables. Similarly, in the current study there
were no significant differences between groups on the SIP subscales (all ps > .08). aCalculated using
the Quick Drink Screen.

tablished cutoff of 33 on the PTSD Checklist-5 (PCL-5) for
clinically significant PTSD symptoms indicative of probable
PTSD (Bovin et al., 2016). Veterans with probable PTSD (M
= 19.38, SD = 8.04) compared to those without (M = 13.74,
SD = 6.92) reported significantly greater alcohol-related
problems at baseline, t(598) = -8.64, p < .001, Cohen’s d =
-0.74. Table 1 presents the sample characteristics and Table 2
displays the study variables’ correlations with age and demo-
graphic differences in these variables.

Intervention

VetChange is an evidence-based web intervention
designed to address hazardous alcohol use and PTSD
symptoms for veterans of the Afghanistan and Iraq wars.
VetChange is informed by principles of motivation, feed-
back, and coping that can decrease hazardous drinking and
improve PTSD symptoms (e.g., Litz et al., 2004; Miller et
al., 2013; Pedersen et al., 2017). Participants were allowed
to select any treatment module after completing Module 1,
which involves an initial assessment designed to provide per-
sonalized feedback on alcohol use severity, alcohol-related
problems, comparisons with population-based norms and

guidelines for safe drinking, and PTSD symptoms. Module 2
focuses on motivation to change via exercises for decreasing
ambivalence, increasing commitment to change, and assess-
ing readiness to change. Module 3 empowers users to de-
cide on a drinking goal (i.e., moderation or abstinence) and
outline a plan to achieve this goal. Module 4 guides users to
identify high-risk situations for drinking, and then Module 5
helps them cope with internal (i.e., feelings or moods) high-
risk drinking situations. In Modules 6 and 7, users choose to
learn skills for stress management, anger management, and/
or sleep hygiene based on the initial PTSD assessment (i.e.,
veterans endorsing difficulties with sleep are directed to the
sleep hygiene module). Module 8 provides psychoeducation
on social support and guides users to create a social support
plan. Participants were allowed 8 weeks to complete all
modules in the RCT.

Procedure

Study procedures were reported in Brief et al. (2011,
2013). Online informed consent was obtained for all partici-
pants. Veterans were recruited using social media ads. Once
deemed eligible and enrolled, participants were randomized
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TABLE 2. Correlations with age and demographic differences

M (SD)

r Male Female White Non-White
Variable Age (n = 518) (n = 82) (n = 476) (n = 124)

PCL-5 .04 41.03 39.63 39.78 44.90
(19.30) (19.00) (18.90) (20.10)**

SIP .08* 17.46 16.79 17.00 18.79
(8.02) (8.74) (7.78) (9.21)*

SIP-Physical .13** 3.76 3.63 3.64 4.11
(1.98) (2.35) (1.99) (2.15)*

SIP-Interpersonal .06 2.98 2.85 2.88 3.27
(2.43) (2.46) (2.36) (2.65)

SIP-Intrapersonal .17*** 4.05 4.59 4.06 4.37
(2.11) (2.40)* (2.10) (2.37)

SIP-Impulse Control -.10* 3.04 2.54 2.94 3.08
(1.66) (1.80)* (1.63) (1.89)

SIP-Social Responsibility .02 3.64 3.18 3.47 3.96
(2.18) (2.19) (2.13) (2.36)*

Average daily drinkinga -.16*** 7.43 4.68 6.97 7.39
(3.75) (2.47)*** (3.61) (4.11)

Notes: PCL-5 = Posttraumatic Stress Disorder Checklist-5; SIP = Short Inventory of Problems.
Group differences were analyzed using independent-samples t tests. Significant group differences
are bolded. aCalculated using the Quick Drink Screen.
*p < .05; **p < .01; ***p < .001.

to either IIG (n = 404), which received the intervention, or
DIG (n = 196), which waited 8 weeks to be able to access
the intervention. DIG was used as a comparison condi-
tion. Data from baseline and post-intervention (i.e., the
first 8 weeks of the study before DIG received access to
VetChange) were analyzed in the present study. Participants
were remunerated with a $20 Amazon gift card for each as-
sessment they completed.

Measures

PTSD Checklist-5. The 20-item PCL-5 (Weathers et al.,
2013) is a self-report measure of PTSD symptom severity
with strong validity and reliability (e.g., Blevins et al., 2015;
Bovin et al., 2016; Wortmann et al., 2016). Participants rate
their symptoms over the past month in response to a stressful
life event from 0 (not at all) to 4 (extremely). The internal
consistencies of the PCL-5 at baseline (Cronbach’s α = .96)
and post-intervention (Cronbach’s α = .97) were excellent.

Short Inventory of Problems. The 15-item Short Inventory
of Problems (SIP; Miller et al., 1995) is a self-report measure
of alcohol-related problems. Participants rate specific prob-
lems based on the frequency at which they occurred over
the past 3 months using a scale ranging from 0 (never) to 3
(daily or almost daily). The SIP consists of five subscales,
each reflecting a discrete consequence of alcohol use: physi-
cal (“Because of my drinking, I have not eaten properly”),
interpersonal (“My family has been hurt by my drinking”),
intrapersonal (“I have been unhappy because of my drink-
ing”), impulse control (“I have taken foolish risks when I
have been drinking”), and social responsibility (“I have failed
to do what is expected of me because of my drinking”). The

SIP total and subscales exhibit good internal consistency
(e.g., Hirchak et al., 2022), reliability (e.g., Bender et al.,
2007), and validity (e.g., Allensworth-Davies et al., 2012).
Research supports the SIP’s five-factor structure (e.g., Kiluk
et al., 2013; Marra et al., 2014). The internal consistencies
of the SIP subscales ranged from sufficient (Impulse Control,
Cronbach’s α = .63) to acceptable (Impulse Control, Cron-
bach’s α = .78) at baseline.

Quick Drink Screen. The four-item QDS (Sobell et al.,
2003) is a self-report screener that quantifies alcohol use
over the past 30 days. We used items 1 (average number of
drinking days per week) and 2 (average number of standard
drinks per drinking day) to calculate average daily drinking
at baseline (i.e., summing these two items and then diving
by 7). The QDS is an efficient, reliable, and valid measure of
alcohol use (e.g., Letourneau et al., 2017; Roy et al., 2008).
The internal consistency of the QDS at baseline (Cronbach’s
α = .596) was borderline likely because of the scale being
only a four-item questionnaire.

Data analytic plan

We analyzed data and generated plots in R using the
nlme (Pinheiro et al., 2020), lme4 (Bates et al., 2011), and
sjPlot packages (Lüdecke, 2019). For all models, repeated
measures (Level 1, specified as fixed effects) were nested
within person (Level 2) and we included a random effect
for the participant ID. We estimated models using restricted
maximum likelihood and omitted missing data listwise.
We decided to test models separately between the IIG and
DIG conditions, from baseline to post-intervention (i.e., the
first 8 weeks of the study before DIG received access to
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quently, we conducted the same set of mixed-effects regres-
sion models in DIG to rule out regression to the mean. In
other words, if a significant Time × SIP subscale interaction
is observed in IIG but not in DIG, then we are able to rule
out that PTSD severity did not merely change because of the
passage of time with no intervention but rather as a function
of the SIP subscale. Average daily drinking, gender, race, and
age were controlled for in all models as Level-2 covariates.
Race was dichotomized to White (n = 476) and non-White
(i.e., Hispanic/Latinx, Black/African American, Asian/Pa-
cific Islander, Native American/Alaskan Native, multiracial,
other; n = 124) in analyses to retain power to detect group
differences.

We also performed post hoc analyses to help clarify in-
tervention usage patterns that might account for observed
trends in our primary analyses. We conducted binomial lo-
gistic regressions separately for each module to test whether
participants high on identified moderators (i.e., SIP subscales
at baseline) were more likely to complete specific VetChange
modules. The SIP subscale at baseline was the independent
variable and module completion (completed module = 1,
did not complete module = 2) was the dependent variable in
these analyses.

Results

Table 3 presents results from the final mixed-effects re-
gression models predicting PCL-5 scores in IIG and DIG.
In IIG, the initial model including Time, all SIP subscales,
average daily drinking, gender, race, and age revealed that
SIP-Interpersonal was the only subscale significantly associ-
ated with PCL-5 scores, b = 1.79, SE = 0.48, t(394) = 3.73,
p < .001. Therefore, the Time × SIP-Interpersonal interac-
tion was added to the model and re-analyzed (Table 3). This
final model demonstrated that the Time × SIP-Interpersonal
interaction significantly predicted PCL-5 scores (p < .001).
Also, the main effects of SIP-Interpersonal (p < .001) and
race (non-White; p = .003) were significant predictors in this
model.

We then plotted the Time × SIP-Interpersonal interaction
to inspect moderating effects at low (1 SD below the mean),
medium (mean), and high (1 SD above the mean) levels of
baseline SIP-Interpersonal (Figure 1). Participants in IIG en-
dorsing high SIP-Interpersonal scores demonstrated signifi-
cantly greater PTSD symptoms at baseline compared with
those reporting low and medium SIP-Interpersonal scores.
However, participants with high SIP-Interpersonal scores at
baseline exhibited greater reductions on the PCL-5 through-
out VetChange relative to those endorsing low and medium
SIP-Interpersonal scores. As a result, all participants exhib-
ited similar levels of PTSD symptoms at post-intervention
regardless of their baseline SIP-Interpersonal score.

In DIG, the initial mixed-effects regression model includ-
ing Time, all SIP subscales, average daily drinking, gender,

TABLE 3. Final mixed-effects regression models predicting PCL-5 scores

Variable b SE df t

IIG (N = 404)
Intercept 22.85 5.29 394 4.32**
SIP-Physical 0.27 0.56 394 0.48
SIP-Intrapersonal 0.80 0.58 394 1.36
SIP-Impulse Control 1.22 0.65 394 1.89
SIP-Social Responsibility 0.35 0.54 394 0.65
Time 3.18 1.71 193 -1.86
SIP-Interpersonal 3.79 0.72 394 5.24**
Average daily drinkinga 0.02 0.25 394 0.09
Gender (female) -2.65 2.71 394 -0.98
Race (non-White) 6.52 2.20 394 2.96*
Age 0.15 0.12 394 1.21
Time × SIP-Interpersonal -1.58 0.43 193 -3.68**

Random intercept SD = 14.74
(Residual SD = 10.78)

DIG (N = 196)
Intercept 21.11 7.61 186 2.77*
SIP-Physical 0.11 0.76 186 0.14
SIP-Interpersonal 0.18 0.67 186 0.27
SIP-Social Responsibility 0.33 0.70 186 0.47
Time 0.12 2.67 117 0.05
SIP-Intrapersonal 1.59 1.16 186 1.37
SIP-Impulse Control 4.83 1.27 186 3.80**
Average daily drinkinga -0.26 0.35 186 -0.76
Gender (female) -1.07 3.82 186 -0.28
Race (non-White) 2.84 3.09 186 0.92
Age -0.02 0.16 186 -0.11
Time × SIP-Intrapersonal 0.36 0.63 117 0.57
Time × SIP-Impulse Control -1.38 0.77 117 -1.79

Random intercept SD = 14.95
(Residual SD = 8.78)

Notes: PCL-5 = Posttraumatic Stress Disorder Checklist-5; IIG = initial
intervention group; SIP = Short Inventory of Problems; DIG = delayed
intervention group. aCalculated using the Quick Drink Screen.
*p < .01; **p < .001.

VetChange). That is, we were initially interested in evaluat-
ing whether the changes that occurred among veterans in
the IIG condition were moderated by baseline SIP scores.
However, realizing that any observed change in PTSD could
also be attributable to other factors (e.g., regression to the
mean), we subsequently evaluated outcomes among veterans
in the DIG condition, before they received the intervention,
as an inferential control.

We used a data-driven approach in which mixed-effects
regression models were used to predict PCL-5 scores from
baseline to post-intervention. We first tested an initial model
to determine which SIP subscales at baseline meaningfully
related to PCL-5 scores in IIG while accounting for all other
SIP subscales. This model included Time (baseline = 1 and
post-intervention = 2) as a Level-1 predictor and all baseline
SIP subscales as Level-2 predictors. We tested the same
model again except with interaction terms between Time
and the SIP subscales with statistically significant main ef-
fects in the prior model included as Level-2 predictors, to
evaluate potential moderation effects. Interaction terms that
significantly predicted PCL-5 scores were then graphed to
determine the direction of moderating effects in IIG. Subse-
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race, and age revealed that SIP-Intrapersonal, b = 2.01, SE
= 0.86, t(186) = 2.35, p = .02, and SIP-Impulse Control, b
= 3.11, SE = 0.84, t(186) = 3.72, p < .001, were significant
predictors of PCL-5 scores. Accordingly, the Time × SIP-
Intrapersonal and Time × SIP-Impulse Control interactions
were added to the model and re-analyzed (Table 3). Both
interactions were not significant predictors of PCL-5 scores.
To provide a point of comparison to the moderating effect
of SIP-Interpersonal on PCL-5 scores in IIG, we plotted
these nonsignificant interactions in the same manner as the
significant interaction observed in IIG for SIP-Interpersonal
(Figure 2). Only the main effect of SIP-Impulse Control was
a significant predictor (p < .001) in the final DIG model. In
sum, none of the SIP subscales moderated PCL-5 changes
in DIG before they received access to VetChange.

We conducted a series of post hoc binomial logistic
regression analyses to supplement findings and refine in-
terpretations. Given that SIP-Interpersonal was the only
moderator of PCL-5 scores, these logistic regressions tested
if participants high on this subscale at baseline were more
likely to complete specific modules within the VetChange
intervention (Table 4). Regressions revealed that those with
higher baseline SIP-Interpersonal scores were more likely to
complete Module 4 (identify high-risk situations for drink-
ing; p = .027) and Module 6 (manage stress, anger, or sleep;
p = .031).

FIGURE 1. Moderating effect of SIP-Interpersonal on PCL-5 scores throughout VetChange. Participants endorsing high SIP-Interpersonal
scores demonstrated significantly greater posttraumatic stress disorder (PTSD) symptoms at baseline compared with those reporting low and
medium SIP-Interpersonal scores. However, participants with high SIP-Interpersonal scores at baseline exhibited greater reductions on the PCL-
5 throughout VetChange relative to those endorsing low and medium SIP-Interpersonal scores. As a result, all participants exhibited similar
levels of PTSD symptoms at post-intervention regardless of their baseline SIP-Interpersonal score. SIP = Short Inventory of Problems; PCL-5
= Posttraumatic Stress Disorder Checklist-5.

Discussion

We found support for interpersonal alcohol-related
problems as a moderator of PTSD symptom scores during
the use of VetChange, such that veterans endorsing greater
interpersonal problems demonstrated larger reductions in
PTSD symptoms over time. Importantly, we did not observe
the same moderating effect in the DIG comparison condition
before they received access to the intervention, implying that
the PTSD severity of those who received VetChange was
related to the level of interpersonal problems they reported
at baseline rather than the passage of time (i.e., regression to
the mean). Moreover, the moderating effect of interpersonal
problems was observed even when controlling statistically
for average daily drinking, gender, race, and age, and prelim-
inary analyses indicated that, for the most part, demographic
variables likely did not influence interpersonal problems (i.e.,
not correlated with age, no gender or race differences).

However, the IIG model did demonstrate that non-White
veterans reported significantly higher average PTSD symp-
toms compared with White veterans. Although Brief et
al. (2018) found that veterans with higher levels of PTSD
at baseline responded well to VetChange, future research
should still consider whether content modifications may be
needed to be maximally responsive to veterans of color. It
is also worth noting that greater impulse control problems
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FIGURE 2. Nonsignificant interaction effects on PCL-5 scores in DIG. These plots depict the nonsignificant effects of Time × SIP-Intrapersonal
and Time × SIP-Impulse Control on PCL-5 scores in the DIG comparison condition before they received access to the VetChange intervention.
The plots are provided as a point of comparison to the moderating effect of SIP-Interpersonal on PCL-5 scores observed in IIG while they
had access to VetChange. Given that no significant interaction (i.e., moderation) effects were present in DIG, we were able to determine that
the moderating effect of SIP-Interpersonal that occurred in IIG was not due to the passage of time (i.e., regression to the mean). PCL-5 =
Posttraumatic Stress Disorder Checklist-5; DIG = delayed intervention group; SIP = Short Inventory of Problems; IIG = initial intervention
group.

exhibited the only significant main effect regarding PTSD
symptoms in the final model for DIG. Because there was no
active intervention in DIG, this result indicates that higher
alcohol-related impulsivity scores were associated with
higher mean PTSD scores over time (e.g., Kearns et al.,
2022; Morris et al., 2020).

Co-occurring AUD and PTSD is associated with inter-
personal difficulties marked by lower social connectedness
and psychosocial resources (Norman et al., 2018; Straus et
al., 2019). Considering the functional link between AUD and

PTSD (Simons et al., 2018; Straus et al., 2018; van Dam et
al., 2012), improving interpersonal alcohol-related problems
may have a therapeutic effect on PTSD symptoms. Our
results documented that post-9/11 veterans with high levels
of alcohol-related interpersonal problems exhibited greater
improvements in PTSD symptoms during VetChange relative
to those with medium and low levels of interpersonal prob-
lems, resulting in comparable PTSD symptom scores across
levels of interpersonal problems at post-intervention. Thus,
VetChange may be particularly well suited for post-9/11
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TABLE 4. Logistic regression analyses with SIP-Interpersonal predicting module completion

SIP-Interpersonal

Module Est. SE z

Module 1: Personalized feedback on alcohol use 0.04 0.07 0.63
Module 2: Motivation enhancement 0.06 0.04 1.30
Module 3: Make a plan for a drinking goal 0.04 0.04 1.04
Module 4: Identify high-risk situations for drinking 0.09 0.04 2.22*
Module 5: Cope with an internal high-risk situation for drinking 0.06 0.04 1.43
Module 6: Manage stress, anger, or sleep 0.09 0.04 2.15*
Module 7: Manage stress, anger, or sleep 0.07 0.04 1.71
Module 8: Develop a social support plan 0.08 0.04 1.84

Notes: SIP = Short Inventory of Problems; est. = estimate.
*p < .05.

veterans experiencing high levels of interpersonal problems
in the context of comorbid hazardous drinking and PTSD
symptoms.

Although we measured interpersonal problems related to
drinking at baseline and did not examine change in this vari-
able, it may be that helping veterans identify these problems
could increase motivation to seek and engage in treatment.
Schreiner and colleagues (2021) found that interpersonal/
social benefits (e.g., repairing relationships) was a top reason
for changing alcohol use among veterans. Similarly, post-
9/11 veterans reporting above-average alcohol-related inter-
personal problems may also recognize interpersonal benefits
as an important reason for behavior change and participating
in treatment. Thus, modifying VetChange to guide veterans
to identify interpersonal reasons for change may increase
engagement in the intervention and enhance the potency of
its content, which can bolster improvements in hazardous
drinking and co-occurring PTSD symptoms.

Brief motivation-based strategies during initial therapy
phases, such as motivational interviewing (Miller & Roll-
nick, 2013), that build awareness of interpersonal problems,
explore how they are related to functioning, and elucidate
their connections with symptoms may be a vital first step
to bolster treatment engagement and response (Conner et
al., 2022; Dupree et al., 2016). Given that co-occurring
AUD and PTSD negatively affects therapy outcomes (e.g.,
Roberts et al., 2015; Szafranski et al., 2017), incorporating
motivation-enhancement techniques targeting interpersonal
problems could be a central component for strengthening ad-
herence to web-based interventions, especially if individuals
are completing these treatments on their own without regular
guidance or monitoring from a therapist (Harper et al., 2022;
Meis et al., 2019).

In addition, post hoc analyses revealed that participants
with greater interpersonal problems were more likely
to complete Module 4 (identify high-risk situations for
drinking) and Module 6 (manage stress, anger, or sleep)
in VetChange. Highlighting or augmenting these modules
within VetChange may be most germane to veterans re-
porting greater interpersonal problems. Engagement with
these modules may have contributed to reductions in PTSD

symptoms during the intervention (e.g., Litz et al., 2004;
Miller et al., 2013; Pedersen et al., 2017). These strategies
may constitute mechanisms of change through which PTSD
symptoms improved in veterans with greater interpersonal
problems (e.g., Badour et al., 2012; Magill et al., 2020).
Future studies may benefit from testing the ability to identify
high-risk drinking situations and coping skills enhancement
as mechanisms of web-based interventions for populations
experiencing interpersonal difficulties in the context of
PTSD and/or AUD. Surprisingly, veterans with greater in-
terpersonal problems were not more likely to engage in the
module for social support (Module 8), which could imply
that initial coping is needed and seen by veterans as a helpful
prerequisite to seeking additional social support. Thus, inves-
tigating multiple skills as a sequential process of change in
symptoms during online modular treatments is particularly
imperative (Brose et al., 2023; Lee et al., 2021).

Our study has several limitations. Although we used well-
validated and reliable questionnaires, these measures can
be susceptible to bias and context effects, especially with
demand characteristics in an RCT design. Next, 35.70% of
the sample did not meet the cutoff for probable PTSD and
thus findings may not be fully generalizable to individuals
diagnosed with PTSD. Furthermore, the sample mostly con-
sisted of White men from post-9/11 conflicts, which may not
generalize to veterans who are more diverse in terms of race
and/or gender. Future studies may also benefit from having a
larger sample in the comparison condition. Finally, the parent
trial (Brief et al., 2013) demonstrated high rates of attrition,
which may have limited the statistical power of analyses.

In summary, these data indicate that higher levels of
alcohol-related interpersonal problems were associated with
more pronounced PTSD improvements during VetChange in
models accounting for average daily drinking, race, gender,
and age, which was not replicated in the comparison condi-
tion that did have access to VetChange. Veterans with greater
interpersonal problems were also more likely to engage in
online intervention content targeting the identification of
high-risk drinking situations and management of stress, an-
ger, or sleep. Further research is needed to assess functional
associations between interpersonal problems, treatment en-
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gagement and motivation, and PTSD symptom change dur-
ing use of online self-help tools—an important resource to
expand intervention reach to veterans with hazardous drink-
ing and PTSD symptoms (Enggasser et al., 2021). Lastly, we
did not find evidence to suggest that greater alcohol-related
problems were associated with poorer outcomes, which is
encouraging for veterans experiencing severe problems re-
lated to alcohol use.
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