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Highlights

= |nsomnia is associated with greater drinking quantity and more alcohol problems.
= Symptoms of depression predict more alcohol problems.
= |nsomnia accounts in part for the impact of mental health symptoms on alcohol use.

= Insomnia may be an appropriate target for intervention.
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Abstract

Purpose:  Prior research has documented

associations between mental health and alcohol use, mental health and insomnia, and insomnia
and alcohol use. This study examined insomnia severity as a mediator of the association between
mental health and alcohol-related outcomes in young adult veterans.

Procedures: Veterans aged 18 to 34 years (N = 622, 83% male) who reported drinking in the
past year completed assessments at baseline and one-month follow-up as part of a larger
intervention trial. Participants reported symptoms of depression and posttraumatic stress disorder
(PTSD) at baseline, insomnia severity at one month, and alcohol use and related consequences at
baseline and one month. Mediation analyses using bootstrapped confidence intervals were used
to examine the indirect effects of baseline mental health symptoms on alcohol-related outcomes
at one month via insomnia severity.

Main Findings: Insomnia severity was associated with both drinking quantity and alcohol-
related consequences. Greater depressive (but not PTSD) symptoms were associated directly
with more alcohol-related consequences. Neither depressive nor PTSD symptoms had direct
effects on drinking quantity when controlling for the other mental health symptoms (e.g.,
depressive symptoms did not predict drinking quantity when controlling for symptoms of
PTSD). However, symptoms of depression and PTSD predicted drinks per week and alcohol-
related consequences indirectly through insomnia severity.

Conclusions: Symptoms of depression and PTSD increase risk for alcohol use and related
consequences in part by increasing symptoms of insomnia. Findings suggest that insomnia may
be an appropriate target for prevention and intervention efforts among heavy-drinking Veterans

reporting symptoms of depression or PTSD.
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1. Introduction

Excessive alcohol consumption is one of largest barriers to physical and mental health in
the nation, costing the United States (US) approximately $223 billion per year (CDC, 2016). It is
especially concerning among military personnel, 20% of whom report consumption of five or
more drinks in one occasion every week in the last month (Bray, 2013; Brown et al., 2010).
Heavy-drinking service members (defined as 7/14+ drinks per week in the past year for
women/men) report higher levels of general stress (63.4%), anxiety (32.9%), depression
(20.8%), posttraumatic stress (PTSD; 13.2%), and suicidal ideation (10.5%) than their lower-
drinking counterparts; yet few (<1%) report interest in alcohol treatment in the next six months
(Barlas et al., 2013). Such high rates of mental health disorders in comparison to civilian samples
(Rudd et al., 2011; Widome et al., 2011), combined with the perceived stigma of mental health
treatment (Britt et al., 2008; Vogt et al., 2014), place heavy-drinking service members and
Veterans at increased risk for negative health outcomes.

A range of co-occurring mental health symptoms contribute to the burden of alcohol use
on the US healthcare system. Symptoms of depression and PTSD, for example, have been
associated with relapse to problematic drinking among service members and Veterans who had
remitted naturally over time (Williams et al., 2015). They have also been associated with a
greater number of drinking-related symptoms among Veterans with alcohol use disorders
(Fuehrlein et al., 2014). Moreover, drinking to cope with negative affect has been associated with
an increase in alcohol-related consequences among service members and Veterans, both in

college (Whiteman and Barry, 2011) and in hospital settings (McDevitt-Murphy et al., 2015).
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Studies at the daily level are also consistent with self-medication models (Khantzian, 2003), in
that elevations in PTSD symptoms during the day are associated with increases in alcohol use
and related problems that evening (Gaher et al., 2014; Langdon et al., 2016). Collectively, these
findings suggest that symptoms of depression and PTSD significantly increase risk for heavy
drinking and alcohol-related consequences among military service members and Veterans.

One symptom that is shared across multiple mental health disorders — and, therefore, may
play a transdiagnostic role in alcohol use outcomes — is difficulty falling or staying asleep.
Depression and PTSD have both been linked to symptoms of insomnia in military and Veteran
populations (Jenkins et al., 2015; Seelig et al., 2010). In turn, symptoms of insomnia have been
linked to heavy drinking and alcohol-related consequences among military samples. For
example, poor sleep quality is a concurrent predictor of heavy alcohol consumption (Swinkels et
al., 2013), and short sleep duration (<6 hours) predicts heavy and unintentional drinking in
returning Veterans (Luxton et al., 2011). Insomnia severity has also been associated cross-
sectionally with alcohol-related consequences among those exposed to combat (Wright et al.,
2011). In longitudinal studies, decreased pre-deployment sleep has been associated with higher
risk of post-deployment depression and PTSD (Seelig et al., 2010), and difficulty falling/staying
asleep has been found to predict relapse to problem drinking up to three years later among
military personnel and Veterans who had naturally remitted (Williams et al., 2015).

The longitudinal associations between insomnia and mental health — and their respective
and combined effects on alcohol use among military samples — are complex and not well
understood. This is likely due in part to the fact that these symptoms are often difficult to tease
apart. For example, there is some evidence that insomnia moderates the impact of combat

exposure on PTSD and alcohol use, such that combat exposure is associated with PTSD
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symptoms and hazardous drinking only among those reporting high levels of insomnia (Wright
et al., 2011). This suggests that insomnia compounds the negative impact of certain military
experiences (i.e., combat) on health-related outcomes. However, it is also possible that insomnia
helps explain the association between health-related outcomes (e.g., PTSD, depression) and
subsequent alcohol use. Specifically, the racing and/or intrusive thoughts associated with
depression and PTSD may compound problems falling asleep at night, both at bedtime and
during nighttime awakenings. Such disturbed sleep may increase use of alcohol as a sedative as
well as risk for alcohol-related problems (Swinkels et al., 2013; Williams et al., 2015). Indeed,
there is cross-sectional evidence that mental health symptoms (defined as a combination of
depression, anxiety, and stress) may impact alcohol use and related consequences indirectly
through poor sleep quality in civilian samples (Kenney et al., 2013). Thus, symptoms of PTSD
and depression may lead to sleep problems that then exacerbate heavy drinking and alcohol-
related consequences.

The current study tested three hypotheses. First, given previous research linking mental
health to alcohol use outcomes (Fuehrlein et al., 2014; Williams et al., 2015), we hypothesized
that baseline symptoms of depression and PTSD would predict alcohol use and related
consequences one month later. Second, we expected symptoms of depression and PTSD to
predict greater insomnia severity at one month (Jenkins et al., 2015; Seelig et al., 2010). Finally,
we hypothesized that insomnia severity at one month would mediate the association between
baseline symptoms of both depression and PTSD and alcohol use and consequences reported one
month later.

2. Method

2.1 Participants and Procedure
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Veterans aged 18 to 34 years were recruited using targeted Facebook ads as part of a
larger randomized controlled trial examining the efficacy of a personalized normative feedback
alcohol intervention for Veterans at one-month follow-up (Pedersen et al., in press; National
Institutes of Health Clinical Trial NCT02187887). Participants were eligible for the study if they
(a) were a U.S. Veteran currently separated from active duty, (b) were between the ages of 18
and 34 years, and (c) scored 3/4+ (for women/men) on the Alcohol Use Disorders Identification
Test (Saunders et al., 1993). A total of 1177 individuals responded to the ads and provided
informed consent. Of those, 784 participants with reliable demographic information completed
the baseline assessment and were randomized to receive either the intervention (n=388) or an
attention control (n=396). One month later, 622 participants (79%) completed the online follow-
up survey. All surveys were completed online from remote locations, and all procedures were
approved by the institutional review board.

2.2 Measures
2.2.1 Demographic information

Participants provided information regarding age, gender, race, ethnicity, and branch of
service. Combat exposure and severity were assessed using an 11-item scale used in prior work
with service members and veterans (Hoge et al., 2004; Schell and Marshall, 2008). After
indicating (yes/no) if they had been exposed to combat during deployment, participants indicated
(yes/no) if they had been exposed each of 11 potential combat experiences (e.g., “being
responsible for the death of a civilian”). Affirmative responses were summed to calculate combat
severity. This measure has been used in previous studies documenting the association between
combat severity and mental health problems among returning service members (Schell and

Marshall, 2008) and had adequate reliability in this sample (0=.78).
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2.2.2 Alcohol use

Participants completed the Daily Drinking Questionnaire, a reliable measure of drinking
quantity and frequency that has demonstrated criterion-related validity in young adult samples
(Collins et al., 1985; Sobell and Sobell, 2003), at baseline and one-month follow-up. Using a
seven-day grid, participants indicated the number of drinks they had consumed on each day of a
typical week in the past month. Values were summed to create the drinks per week variable.
2.2.3 Alcohol-related consequences

Participants completed the 24-item Brief Young Adult Alcohol Consequences
Questionnaire (Kahler et al., 2008; Kahler et al., 2005) at baseline and one-month follow-up.
Each participant indicated (yes/no) if they had experienced each consequence (e.g., “felt sick to
my stomach or thrown up”) after drinking in the past month. Affirmative responses were
summed to create the alcohol-related consequences variable. This instrument has demonstrated
strong psychometric properties in young adult samples (Kahler et al., 2005), and reliability in
this sample was high (a=.94).
2.2.4 Symptoms of depression

Symptoms of depression were assessed at baseline using the Patient Health
Questionnaire-8 (PHQ-8; Kroenke et al., 2009). Participants indicated the frequency with which
they had been bothered by eight depressive symptoms (e.g., “little interest or pleasure in doing
things”) in the past two weeks. Response options ranged from 0 (not at all) to 3 (nearly every
day) and were summed to create the total symptom severity score used in statistical analyses.
Internal consistency was high in this sample (a=.93). For descriptive purposes, a cut-off score
>10 (Kroenke et al., 2009) was used to classify participants as meeting screening criteria for

depression.
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2.2.5 Symptoms of PTSD

PTSD symptoms were assessed using the PTSD Checklist for DSM-5 (PCL-5; Weathers
et al., 2013). Participants indicated how much in the past month they had been bothered by 20
potential responses (e.g., “repeated, disturbing, and unwanted memories”) to a stressful
experience (e.g., serious accidents, combat, assault). Response options ranged from 0 (not at all)
to 4 (extremely) and were summed to create the total symptom score used in analyses. The PCL-
5 has demonstrated good reliability and convergent and divergent validity in samples of Veterans
(Bovin et al., 2016), and internal consistency was high in this sample (0=.98). For descriptive
purposes, a cut-off score >33 (Bovin et al., 2016) was used to classify participants as meeting
screening criteria for PTSD.
2.2.6 Insomnia severity

Symptoms of insomnia were assessed at one-month follow-up using the 7-item Insomnia
Severity Index (Morin et al., 2011). Participants indicated the severity of their problems falling
or staying asleep in the past two weeks, their satisfaction with their current sleep pattern, the
extent to which their sleep problems interfered with daily functioning, how noticeable the impact
of their sleep problem may be to others, and the extent to which their sleep caused
worry/distress. Response options ranged from 0 (e.g., none) to 4 (very severe) and were summed
to create the continuous variable used in analyses. Reliability in this sample was high (0=.93).
For descriptive purposes, a cut-off score >10 was used to characterize participants as meeting
screening criteria for insomnia (Morin et al., 2011).
2.3 Data Screening and Analysis

Data were screened for missing values, normality, multicollinearity, and baseline group

differences prior to analysis. No imputation procedures were used for missing values, as only
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two participants were missing data on either the drinks per week or insomnia severity variables.
For predictor and outcome variables, skewness and kurtosis estimates fell within the acceptable
range (Tabachnick and Fidell, 2007). The one sleep item in the depression measure (PHQ-8) and
the two sleep items in the PTSD measure (PCL-5) were removed for primary statistical analyses
to avoid confounds between predictor and proposed mediator variables; however, they were
retained in descriptive statistics characterizing our sample.! We used linear regression to test for
multicollinearity between symptoms of insomnia, depression, and PTSD. Diagnostic statistics
(O'Brien, 2007) indicated moderate levels of tolerance (0.32) and low variance inflation factor
(3.17) among the predictors in the current sample, indicating that the majority of variance in each
mental health predictor was unaccounted for by the others.

Zero-order correlations, means, and standard deviations of study variables are presented
in Table 1. Age, gender, drinks per week, frequency of binge drinking, and alcohol-related
consequences did not differ by treatment condition at baseline. However, there was a significant
time by condition interaction in the prediction of drinking and alcohol-related consequences at
one month follow-up (Pedersen et al., in press); therefore, intervention condition was included as
a covariate in all analyses. Analyses also controlled for gender and age, given evidence that men
(Scott et al., 2013) and younger adult Veterans (Fuehrlein et al., 2014) report higher rates of
hazardous drinking than women and older adult Veterans, respectively. We controlled for
combat severity because combat experience has been linked to more harmful alcohol use among
military personnel (Bray et al., 2013).

Mediational process models were examined using the PROCESS macro for SAS, model

4 (Hayes, 2013). The original design of the study did not allow us to account for the temporal

1Sensitivity analyses were conducted including and excluding the sleep-related items within the
depression and PTSD measures. We found no differences between analyses in terms of statistical
significance, with slight differences in correlations/coefficients.
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precedence between the mediator and outcome variables. However, given previous studies
establishing symptoms of insomnia as prospective predictors of alcohol use and problems
(Haario et al., 2013; Williams et al., 2015), insomnia severity (measured at one month) was
modeled as a potential mediator of the effects of two mental health predictors (depressive and
PTSD symptoms at baseline) on two separate alcohol use outcomes (drinks per week and
alcohol-related consequences at one-month follow-up). Mediation was evaluated by computing
the indirect path following the ab product term approach (MacKinnon et al., 2002). We used
bootstrapped (Nnoot=1,000) 95% asymmetric confidence intervals around the indirect effect
(Hayes, 2013; MacKinnon et al., 2002). The indirect path was considered statistically significant
if the confidence interval did not include zero.
3.0 Results
3.1 Descriptive Statistics

Participants who completed the one-month follow-up (N=622) were included in the
current study (see Table 1). The majority were members of the Army (58.4%) followed by the
Marines (21.5%), Air Force (10.8%), and Navy (9.3%). Represented racial groups included
White (84.6%), bi/multiracial (6.1%), African American (4.2%), American Indian or Alaskan
Native (2.1%), Asian (1.3%), Native Hawaiian/Pacific Islander (0.5%), and other (1.1%). Most
participants (82.3%) reported some exposure to combat during their military service.
Approximately half (48.9%) scored above the optimal screening cut-off for insomnia in
community samples (=10; Morin et al., 2011). Similarly, approximately half (46.6%) met the
screening cut-off for depression on the PHQ-8 (>10; Kroenke et al., 2009), and a little over a
third (39.3%) met screening criteria for PTSD on the PCL-5 (>33; Bovin et al., 2015).

3.2 Models Predicting Drinks per Week
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First, we examined insomnia severity as a mediator of the association between depressive
symptoms and drinks per week (see Figure 1A). There were significant positive associations
between depressive symptoms and insomnia severity (a-path) and between insomnia severity and
drinks per week (b-path). There was no direct association between depressive symptoms and
drinks per week (c-path), and this association remained non-significant when accounting for
insomnia severity (c'-path). However, depressive symptoms did impact drinks per week
indirectly through insomnia severity, ab = 0.08 (SE = 0.04), Clgs (0.01, 0.19).

We then examined insomnia severity as a mediator of the association between PTSD
symptoms and drinks per week. PTSD symptoms were significantly associated with insomnia
severity (a-path), and insomnia severity remained a significant predictor of drinks per week (b-
path). There was no direct association between symptoms of PTSD and drinks per week (c-path),
even when accounting for the mediator (c'-path). However, PTSD symptoms impacted drinks per
week indirectly through insomnia severity, ab = 0.03 (SE = 0.01), Clgs (0.01, 0.06).

3.3 Models Predicting Alcohol-Related Consequences

We conducted parallel models to examine insomnia severity as a mediator of the
association between depressive symptoms and alcohol-related consequences (see Figure 1B).
Again, there were significant positive associations between depressive symptoms and insomnia
severity (a-path) and insomnia severity and alcohol-related consequences (b-path). The direct
effect of depressive symptoms on alcohol-related consequences (c-path) was positive and
significant, indicating that, as symptoms of depression increased, participants reported more
alcohol-related consequences. This association weakened but remained significant when
accounting for the mediator (c’-path). There was a significant indirect effect of depressive

symptoms on alcohol-related consequences through insomnia severity, ab = 0.06 (SE = 0.02),
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Clgs (0.03, 0.10).

Finally, we examined insomnia severity as a mediator of the association between PTSD
symptoms and alcohol-related consequences. Again, PTSD symptoms were significantly
associated with insomnia severity (a-path), and insomnia severity was significantly associated
with alcohol-related consequences (b-path). No direct association between PTSD symptoms and
alcohol-related consequences was observed (c-path), even when insomnia severity was included
in the model (c’-path). However, there was a significant indirect effect of PTSD symptoms on
alcohol-related consequences through insomnia severity, ab = 0.02 (SE = 0.01), Clgs (0.01, 0.03).
4.0 Discussion

This is the first study of which we are aware to document that insomnia severity accounts
in part for the impact of symptoms of depression and PTSD on alcohol use and related
consequences in Veterans. Approximately half of the participants in this study reported clinically
significant symptoms of insomnia and depression, and more than a third met screening criteria
on a self-report measure of PTSD. The prevalence of these mental health issues and their
respective influences on alcohol-related outcomes indicate a need to prevent and treat these
problems in young adults who have been discharged from military service.

We were surprised to find that symptoms of neither depression nor PTSD had direct
effects on drinking quantity, and only symptoms of depression had a direct effect on alcohol-
related consequences. This seems to suggest that, in community samples of Veterans, symptoms
of depression and PTSD may not be associated with increases in drinking quantity unless they
lead to symptoms of insomnia. This interpretation of our findings is consistent with data
indicating that sleep disturbance is a core feature, rather than a secondary symptom, of PTSD

(Spoormaker and Montgomery, 2008). Yet it contradicts findings that self-reported depression,
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PTSD, and trouble sleeping are independent predictors of relapse to problem drinking among
military personnel (Williams et al., 2015). However, all models in the current study controlled
for symptoms of the other included mental health problem; therefore, ‘symptoms of the
depression’ in the current study represent depressive symptoms that do not overlap with PTSD,
and ‘symptoms of PTSD’ represent those that do not overlap with depression. Few studies have
examined the unique effects of these predictors on alcohol use outcomes over time. Thus, it is
possible that depression, PTSD, and insomnia operate through one another in such a way that
independent effects are attenuated when all symptoms are included in the model. Alternatively, it
is possible that rates of clinically significant PTSD were too low in this sample to establish direct
associations between PTSD symptoms and alcohol-related outcomes, as a number of studies
linking PTSD symptoms to alcohol outcomes included clinician-administered assessments of
PTSD and/or larger proportions of participants who met criteria for PTSD (Fuehrlein et al., 2014;
McDevitt-Murphy et al., 2015; Simons et al., 2017).

Despite lack of direct mental health effects on alcohol-related outcomes, symptoms of
both depression and PTSD predicted symptoms of insomnia one month later, and insomnia
severity was a concurrent predictor of alcohol use and consequences. The longitudinal
association between mental health symptoms and insomnia severity is consistent with previous
findings among military and Veteran populations (Jenkins et al., 2015; Seelig et al., 2010).
Similarly, the association between insomnia and alcohol-related outcomes is consistent with
cross-sectional and longitudinal findings in both military (Luxton et al., 2011; Swinkels et al.,
2013; Williams et al., 2015) and civilian samples (Breslau et al., 1996; Haario et al., 2013). The
current study extends this literature by documenting that insomnia severity statistically mediates

this longitudinal association between mental health symptoms and alcohol-related outcomes.
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While we were unable to examine the specific mechanism by which symptoms of depression and
PTSD contribute to insomnia severity, we speculate that the racing and/or intrusive thoughts
associated with depression and PTSD make it difficult for individuals to fall and stay asleep at
night. This hypothesis is supported by research indicating that perseverative thinking (e.g., “my
thoughts repeat themselves”) and sleep-specific worry are associated with sleep impairment
(Lancee et al., 2017). These issues may be particularly relevant for veterans, who may be trained
to be hypervigilant during service in conflict environments (e.g., standing guard at night, using
caffeine, perceiving need for little sleep as a sign of ‘toughness’) and may not receive training in
alternative behaviors following deployment (Troxel et al., 2015).

The mechanism by which insomnia severity then influences alcohol use and related
consequences is also unclear. Research has demonstrated bidirectional associations between
mental health disorders and sleep disturbance, such that major depressive disorder and PTSD are
associated with disturbed sleep, and in turn, disturbed sleep is associated with increased risk of
mental health disorders (Krystal, 2012). Given this bidirectional association, it is possible that
insomnia exacerbates symptoms of existing (or perhaps premorbid) mental health disorders.
From a self-medication perspective (Khantzian, 2003), individuals experiencing mental health
symptoms (especially symptoms of insomnia, which cut across multiple disorders) may use
alcohol to cope with negative affect or to help with sleep. Indeed, up to 40% of heavy-drinking
veterans engaged in VA care and 50% of individuals with alcohol use disorders report use of
alcohol as a sleep aid (Cucciare et al., 2011; Kolla et al., 2015). Unfortunately, alcohol use
before bedtime may also disrupt sleep physiology (Roehrs and Roth, 2001) and weekly sleep
patterns (Van Reen et al., 2016), leading to a vicious cycle of daytime dysfunction, insomnia,

and increased alcohol use, which may result in increased alcohol problems. Alternatively, it is
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possible that compounded deficits in executive functioning (Alhola and Polo-Kantola, 2007;
Benitez and Gunstad, 2012) lead to poor decision-making (e.g., increased alcohol use) and
increased risk of alcohol-related consequences.

Given the prevalence and significance of insomnia symptoms in Veterans, increased
efforts to prevent and intervene in sleep problems within this population are warranted.
Cognitive behavioral therapy (CBT-I) is the gold standard treatment for insomnia (Siebern and
Manber, 2011), and a number of randomized controlled trials have documented its efficacy in
reducing symptoms of insomnia in military and Veteran populations (Edinger et al., 2009;
Germain et al., 2014). It yields comparable effects for younger and older Veterans (Karlin et al.,
2015), and effects are maintained in the presence of medical and mental health disorders (Smith
et al., 2005). Yet CBT-I is underutilized in VA settings (Karlin et al., 2013). While replication is
needed, findings of this study suggest that insomnia may be an appropriate target for prevention
and intervention efforts for heavy-drinking Veterans reporting symptoms of depression or PTSD.

The results of this study should be interpreted with limitations in mind. First, data were
collected as part of a larger research trial, which assessed insomnia severity and alcohol-related
outcomes at the same time; therefore, finding should be replicated accounting for the temporal
precedence of mediator and outcome variables. Findings are also confounded by the bidirectional
association between sleep and alcohol use. Specifically, while insomnia seems to predict
subsequent alcohol use and consequences (Seelig et al., 2010; Williams et al., 2015), alcohol use
before bedtime may also impact sleep architecture (Ebrahim et al., 2013; Roehrs and Roth, 2001)
and weekly sleep patterns in adults (Van Reen et al., 2016). Thus, insomnia cannot be isolated as
a cause or consequence of alcohol use in this sample. Third, we used self-report rather than

clinician-administered or objective measures of mental health, insomnia, and alcohol use.
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However, the measures of depression, PTSD, and insomnia used in this study are the standard
measures used in military research and clinical settings and have been validated against clinical
criterion standards (Bovin et al., 2016; Kroenke et al., 2009; Morin et al., 2011). Similarly, actual
drinking quantities reported using quantity-frequency measures may be underestimated (Sobell
and Sobell, 2003); however, self-report of substance use has been shown to be reliable and
accurate in comparison to biomarkers of alcohol use when confidentiality is assured (Leffingwell
et al., 2013; Simons et al., 2015). Finally, the sample consisted of veteran drinkers only, as the
trial focused on reducing alcohol use and consequences among young adult veterans; and
participants were primarily male young adults who were not necessarily seeking treatment for
alcohol or other mental health disorders. Therefore, findings need to be replicated in older adult,
female, non-veteran, and clinical samples.

Heavy drinking and mental health symptoms co-occur among young adult VVeterans and
result in significant public health cost (Barlas et al., 2013). Yet research documenting the
mechanisms by which mental health symptoms influence alcohol-related outcomes in this
population is limited. The results of this study indicate that insomnia severity accounts in part for
the impact of symptoms of depression and PTSD on alcohol use and related consequences in
young adult Veterans. Given the prevalence and consequences of these symptoms, insomnia may
be an appropriate target for prevention and intervention efforts among heavy-drinking Veterans.
Healthcare providers are encouraged to screen for sleep disorders within this population and

recommend treatment as appropriate.
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Figure Legends

Figure 1a. Indirect effects of depression/PTSD symptoms on drinks per week.

Figure 1b. Indirect effects of depression/PTSD symptoms on alcohol-related consequences.

Path coefficients for simple mediation analysis examining insomnia symptoms as a mediator of
the association between depression/PTSD symptoms and alcohol-related outcomes. Lighter,
dotted lines represent the effect of depression/PTSD symptoms on alcohol outcomes when
mediators are not included in the model. All models include intervention condition, gender, age,
combat severity, and the opposite mental health diagnosis as covariates (e.g., depressive
symptom models include PTSD symptoms as a covariate). The model predicting alcohol-related

consequences also controlled for drinks per week at baseline. *p < .05.
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Table 1

Descriptive statistics and zero-order correlations between variables (N = 622).

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

1.  Intervention condition -

2. Male gender -0.07 --

3. Age -0.03 0.02 -

4.  Combat severity 0.004 0.23***  (0.15*** -

5. Drinks per week (BL) 0.02 0.21***  -0.002 0.20*** -

6.  Depressive symptoms (BL) 0.05 -0.07 -0.001 0.23***  (0.23*** -

7.  PTSD symptoms (BL) 0.04 -0.02 0.04 0.32***  (0.25***  (0.83*** -

8.  Insomnia severity (1mo) 0.07 -0.07 -0.04 0.22** 0.22***  (0.58***  (0.58*** -

9.  Drinks per week (1mo) 0.13**  0.17***  0.03 0.11** 0.65***  0.11** 0.13** 0.16*** -

10. Alcohol consequences (1mo) 0.13**  0.05 -0.04 0.12** 0.41%**  (0.31***  (0.27***  (0.33***  (Q.51***
N N M M M M M M M M
309 514 28.95 3.99 17.92 8.02 25.52 12.31 11.49 4.52
% % SD SD SD SD SD SD SD SD
49.7 82.6 3.35 3.08 17.81 6.35 20.67 7.58 13.53 6.00

Note. Combat severity scores ranged 0-11. Depressive symptom scores ranged 0-21 (sleep items excluded). PTSD symptom scores
ranged 0-72 (sleep items excluded). Insomnia severity scores ranged 0-28. Alcohol consequence scores ranged 0-24. BL = baseline.
1mo = 1-month follow-up. *p < .05. **p < .01. ***p < .001.





