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Abstract

Introduction—Compared to the general population, veterans of the wars in Afghanistan and Iraq 

(OEF/OIF) are more likely to engage in hazardous alcohol use and meet criteria for mental health 

disorders including Posttraumatic Stress Disorder (PTSD) and Major Depressive Disorder. Less is 

known how distinct profiles of alcohol use behavior relate to mental health symptoms.

Method—The current study examined the extent that indicators of alcohol use (i.e., drinks per 

week, peak blood alcohol concentration, and alcohol-related problems) are categorized into 

different alcohol risk profiles utilizing a person-centered approach. We also examined how mental 

health symptoms (i.e., PTSD, depression, and anxiety-related symptoms) were associated with the 

alcohol risk profiles. Participants were 252 Veterans who reported consuming alcohol within the 

past month.

Results—Latent profile analysis indicated a four-class solution yielded the best-fitting model, 

and profiles were named based on their respective levels and patterns of alcohol use. Mental health 

symptoms were significantly different among the four profiles. Profiles of veterans who endorsed 

more alcohol-related problems (i.e., the “Severe alcohol behavior” and “Steady drinkers with 

functional impairment”) also reported comorbid clinical symptoms of PTSD, depression, and 

anxiety. The “Binge drinkers with no functional impairment” and “Mild alcohol behavior” profiles 

reported the lowest levels of mental health symptoms.

Discussion—Findings highlight the unique relationship between distinct alcohol risk profiles 

and mental health outcomes. Targeted interventions and treatment options based on unique alcohol 

risk profiles may be helpful in tailoring prevention and intervention efforts in detecting co-

occurring mental health symptoms among OEF/OIF veterans.
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1. Introduction

1.1 Veteran Alcohol Use

Research has indicated that up to 13% of veterans of the wars in Iraq (Operation Iraqi 

Freedom [OIF]) and Afghanistan (Operation Enduring Freedom [OEF]) meet criteria for an 

Alcohol Use Disorder (Kehle et al., 2012), compared to 8% of the general US population 

(Grant et al., 2004). Rates of hazardous drinking among OEF/OIF veterans [defined as binge 

drinking (using the 4/5+ cut off) and/or scores 8 or higher on the Alcohol Use Disorders 

Identification Test (AUDIT; Babor, Higgins-Biddle, Saunders, & Monteiro, 2001)], have 

ranged from 18% to 40% (Calhoun, Elter, Jones, Kudler, & Straits-Troster, 2008; Eisen et 

al., 2012; Hoge et al., 2004), and are higher than non-OEF/OIF veterans (Hawkins, Lapham, 

Kivlahan, & Bradley, 2010) and non-veterans (Wagner et al., 2007). Research examining 

hazardous alcohol use in OEF/OIF samples typically use brief screeners, such as the AUDIT, 

which combine questions regarding quantity/frequency of alcohol use, alcohol-related 

problems, and diagnostic symptoms, into one composite variable (e.g., Burnett-Zeigler et al., 

2011; Calhoun et al., 2008; Eisen et al., 2012; Hoge et al., 2004; Jakupcak et al., 2010; 

McDevitt-Murphy et al., 2010; McDevitt-Murphy, Fields, Monahan, & Bracken, 2015; 

Smith et al., 2014; Wilk et al., 2010). By examining variable-level outcomes that combine 

multiple alcohol-related indices (e.g., quantity/frequency/problems), these approaches may 

be limited as they do not identify groups of people who share similarities on specific indices. 

The dimension of drinking quantity/frequency could be examined separately from alcohol-

related problems to further clarify alcohol outcomes.

1.2. Mental Health and Alcohol Use

Previous studies among veterans have addressed the co-occurrence of hazardous alcohol 

consumption and PTSD (McDevitt-Murphy et al., 2015; Wilk et al., 2010). Other studies 

have indicated OEF/OIF veterans experience more mental health symptomology compared 

to the general population (Eisen et al., 2012); 36.9% of OEF/OIF veterans (n=289,328) 

entering VA healthcare met criteria for a mental health disorder. Of those, 29% experienced 

two disorders and 33% met criteria for three or more disorders (Seal et al., 2009). Studies 

have indicated that 37.3% of OEF/OIF veterans screening positive for mental health 

disorders also engaged in hazardous drinking (Heltemes, Clouser, MacGregor, Norman, & 

Galarneau, 2014). In turn, 26.9% of hazardous drinkers screened positive for significant 

mental health symptoms (Smith et al., 2014). Mental health disorders most commonly 

associated with hazardous alcohol use include symptoms of posttraumatic stress disorder 

(PTSD), depression, and other anxiety-related disorders (Burnett-Zeigler et al., 2011; 

Stecker, Fortney, Owen, McGovern, & Williams, 2010).

Of all medical and psychiatric diagnoses, depression and PTSD were the second and third 

most common, occurring in nearly 13% and 12% of a national OEF/OIF sample, 

respectively; PTSD was the most common mental health diagnosis (Seal et al., 2009; 
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Stecker, Fortney, Owen, McGovern, & Williams, 2010). For comparison, 7% of the general 

US population meets criteria for Major Depressive Disorder and 11% meets criteria for any 

anxiety disorder (Grant et al., 2004). OEF/OIF veterans endorsing PTSD or depression 

symptoms are two times more likely to engage in hazardous alcohol use relative to veterans 

not endorsing symptoms (Jakupcak et al., 2010). Additionally, PTSD symptoms, depression 

symptoms, and hazardous drinking are highly predictive of one another (Mustillo et al., 

2015). Studied less often in OEF/OIF samples is the presence of anxiety symptoms (distinct 

from PTSD-related symptomology), despite 5% of veterans being diagnosed with a current 

anxiety-related disorder (Stecker et al., 2010), 16% to 8% reporting anxiety-related 

symptoms (Hoge et al., 2004), and links between anxiety symptoms and hazardous drinking 

in OEF/OIF samples (Barry, Whiteman, MacDermid Wadsworth, & Hitt, 2012).

Most studies have focused on PTSD when attempting to explain the link between alcohol 

use and mental health symptoms in OEF/OIF veterans. Findings have indicated that combat 

experiences and PTSD onset prior to alcohol use disorders (Kline et al., 2014), and symptom 

clusters related to avoidance and numbing (Jakupcak et al., 2010; Kehle et al., 2012) predict 

alcohol use behaviors. Moreover, PTSD symptom severity in OEF/OIF veterans was 

positively associated with increased coping-related drinking motives (McDevitt-Murphy et 

al., 2015). Such findings suggest that alcohol consumption may serve as a method of 

managing mental health symptoms, consistent with theories of self-medication where 

hazardous drinking is negatively reinforced via reduction in symptom-related experiences 

(Khantzian, 2003; Stewart, 1996). Although a substantial amount of research has reported on 

the association between hazardous drinking and mental health symptoms, much less 

research has examined how mental health symptoms relate to distinct profiles of alcohol risk 

indices.

1.3. Person-Centered Analyses

Latent Profile Analysis (LPA)/Latent Class Analysis (LCA) are person-centered analyses 

where individuals are categorized into different groups (known as “profiles”) based on 

shared characteristics. Profiles can then be examined to understand how groups differ on 

external criteria (Muthén & Muthén, 2002). LPA approaches are helpful in identifying 

groups who may be at increased risk and therefore candidates for targeted interventions. To 

date, there has been little research explicitly examining alcohol use profiles. Previous 

research that has focused on patterns of alcohol use and mental health symptoms has 

typically created variable level categories of drinking status (i.e., using cut points for 

moderate and heavy drinking) based on individuals’ quantity/frequency estimates (e.g., Alati 

et al., 2005; Caldwell et al., 2002; O’Donnell, Wardle, Dantzer, & Steptoe, 2006).

1.4. The Current Study

Taken together, OEF/OIF veterans engage in elevated rates of hazardous drinking. Most 

findings, however, rely on brief screeners where alcohol-related behaviors such as quantity/

frequency estimates and problems are combined in variable-level analyses as a composite 

alcohol risk variable. To build on the existing literature, the first aim of the current study was 

to determine the extent to which OEF/OIF alcohol use indices (i.e., drinks per week, peak 

blood alcohol concentration (BAC), and alcohol-related problems) may be categorized into 
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different alcohol risk profiles utilizing a person-centered approach. Although we made no 

hypothesizes on the exact number of profiles, we did predict that individuals with greater 

alcohol use and problems would form a distinct profiles from those with less use and 

consequently less problems. While the co-occurrence of mental health symptoms and 

hazardous drinking has been well-documented in OEF/OIF samples, to our knowledge no 

studies have examined how mental health symptoms may relate to alcohol use profiles. 

Accordingly, the second aim of the study was to examine how different mental health 

symptoms (i.e., PTSD, depression, and anxiety-related symptoms) are associated with 

alcohol risk profiles. We hypothesized that profiles with greater alcohol use indices would be 

associated with increased mental health symptoms, and profiles with less alcohol use indices 

would be associated with less mental health symptoms.

2. Method

2.1. Participants and Procedure

The current project analyzed baseline data from 252 veterans (95% male; 83% white, M age 

= 31.77 years) who participated in a brief alcohol intervention and reported consuming 

alcohol within the past 30 days. Martens, Cadigan, Rogers, and Osborn (2015) provide a 

detailed description of the study procedures and the main outcomes of the study. Veterans 

presenting to the Operation Enduring Freedom/Operation Iraqi Freedom/Operation New 

Dawn (OEF/OIF/OND) Seamless Transition Clinic at the Harry S. Truman Memorial 

Veterans’ Hospital were eligible to participate. The Seamless Transition Clinic is a one-time 

clinic for returning combat veterans to assess post deployment needs. The day of the clinic 

appointment, veterans interested in participating in the study met with project staff to 

complete informed consent and the baseline battery of questions. Participants were 

randomized into one of two intervention conditions: a personalized drinking feedback 

intervention where they received personalized information on their alcohol use or an 

educational information control condition describing the effects of alcohol on the body. 

Participants were compensated with a $30 check after completing their baseline assessment. 

This study was approved by the University of Missouri Institutional Review Board and the 

Veterans Administration Subcommittee for Research Safety.

2.2. Measures

2.2.1. Alcohol use and problems

Daily Drinking Questionnaire (DDQ): The DDQ (Collins, Parks, & Marlatt, 1985) asks 

participants to indicate the number of drinks typically consumed on each day of the week 

over the past 30 days, the most number of drinks consumed, and hours spent drinking. 

Standard definitions of an alcoholic drink were provided: a 12oz beer (i.e., most bottled or 

canned beer), a 5oz glass of wine (i.e., a regular-sized glass of wine), or a 1.25oz (one shot) 

drink of hard alcohol. Average number of drinks per week consumed and peak estimated 

BAC were calculated from the DDQ.

Short Inventory of Problems (SIP): The SIP (Miller et al., 1995) is a 15-item measure 

used to assess alcohol-related problems in the past 6 months on a range of 0 (no problems) 

to 15 (endorsed each of the 15 problems). For each item, participants indicated “yes” (coded 
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as “1”) or “no” (coded as “0”) if they had experienced the alcohol-related problem. Items 

include “My drinking has damaged my social life, popularity, or reputation”; “I have had 

money problems because of my drinking”; “I have failed to do what is expected of me 

because of my drinking.” The internal consistency estimate for the measure was .87 in the 

present study.

2.2.2. Mental health symptoms

Posttraumatic Stress Disorder Checklist-Military version (PCLM): Based on the DSM-
IV, the PCLM (Weathers, Litz, Herman, Huska, & Keane, 1993) is a 17-item measure with a 

5-point Likert scale used to assess the presence and severity of PTSD symptoms in the past 

month. Responses range from 1 (not at all) to 5 (extremely), with scores ranging from 17 to 

85, with higher scores indicating greater symptoms. A clinical cutoff score of 50 or greater 

is used to detect PTSD symptoms in military samples, with sensitivity of .69 and specificity 

of .83 (Karstoft, Andersen, Bertelsen, & Madsen, 2014). Internal consistency was .96 in the 

present study.

Center for Epidemiologic Studies Depression Scale (CES-D): The CES-D (Radloff, 

1977) is a widely-used 20 item measure with a 4-point Likert scale used to assess depression 

symptoms in non-clinical populations (Radloff, 1991). Participants were asked to indicate 

the number of times they have experienced each symptom in the past week, ranging from 0 

(< 1 day) to 3 (5–7 days), with scores ranging from 0 to 60, with higher scores indicating 

more depression symptoms. The sensitivity of the CES-D in identifying those with a 

diagnosis of major depressive disorder has ranged from .83 to .94 (Rost, Burnam, & Smith, 

1993), with a clinical cutoff score of 16 or greater used to detect depressive symptoms 

(Radloff, 1977). The internal consistency estimate for the measure was .79 in the present 

study.

Anxiety: A modified version of the GAD-2, (Kroenke, Spitzer, Williams, Monahan, & 

Lowe, 2007) was used to assess anxiety symptoms in the past month. Items asked are “Have 

you been feeling nervous, anxious, or on edge” and “Have you not been able to control or 

stop worrying”. These items assess core diagnostic criteria of Generalized Anxiety Disorder 

(GAD) and are the first two items of the GAD-7 (Sptizer, Kroenke, Williams, & Lowe, 

2006), a widely used anxiety screening measure. The GAD-2 has a sensitivity of .65 and 

specificity of .88 for identifying any anxiety disorder (Kroenke, Spitzer, Williams, Monahan, 

& Lowe, 2007). A modified version of the GAD-2 was used as each item was dichotomous 

scored (no =0, yes =1). Scores of the two items were then summed and ranged from 0 to 2, 

with higher scores indicative of greater levels of anxiety.

2.3. Analytic Procedure

Latent Profile Analysis (LPA) is a person-centered analysis that enables researchers to 

categorize individuals into different groups based on similar characteristics and then 

examine the degree to which groups differ on external criterion (Muthén & Muthén, 2002). 

LPA was used to classify veterans’ alcohol use into optimal profiles using three indicators of 

alcohol risk over the past 30 days: peak BAC, drinks per week, and alcohol-related 

problems.
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Analyses were conducted using MPlus version 7.0 (Muthén & Muthén, 2004). The fit of five 

models (one-class through a five-class solution) were assessed. Selection of class solution 

(also known as “profiles”) was based in part on Bayesian Information Criterion (BIC; 

Schwartz, 1978), entropy (Ramaswamy et al., 1993), and the Vuong-Lo-Mendell-Rubin 

(VLMR) likelihood difference test. BIC is a goodness of fit index where lower values 

indicate better fit. Entropy values range from 0 – 1 and measure how accurately individuals 

are classified, with high values indicating better fit (Muthén et al., 2002). VLMR is used to 

assess the fit between two solutions that differ by one class and a significant p value suggests 

a better fitting model. The Parametric Bootstrap Likelihood Validation Test (MPlus 7.0) was 

then used to confirm the final class solution, testing if the selected solution provides a better 

fit than the solution with one less class. Maximum likelihood estimation was used to account 

for missing data, which assumes data are missing at random (Arbuckle, 1996; Little, 1995), 

and is a common method for addressing missing data (Muthén & Shedden, 1999).

After determining the optimal class solution, we used analysis of variance (ANOVA) to 

examine the relationship between the profiles and mental health outcomes (i.e., depression 

symptoms, anxiety symptoms, PTSD symptoms). Post-hoc pairwise comparisons were used 

to examine differences among profiles with regards to each outcome.

3. Results

For the entire sample of 252 veterans, the average number of drinks per week consumed was 

13.76 (SD = 12.27), average peak BAC was 0.07 (SD = 0.09), and average number of 

alcohol-related problems was 2.07 (SD = 2.71). Correlations, means, and standard deviations 

of all measured variables for each profile are shown in Table 1. All alcohol variables were 

positively correlated with each other (p’s < .01). Drinks per week and peak BAC were not 

significantly correlated with any mental health outcome (p’s > .05) and alcohol-related 

problems were positively correlated with each mental outcome (p’s < .01). All mental health 

outcomes were positively correlated with each other (p’s < .01).

3.1. Identification of Latent Profiles

Model fit indices are reported in Table 2. A four-class solution was determined to be the 

best-fitting model due to lowest BIC, significant VLMR p value (meaning the four-class 

solution was a better fit to the data than the five-class solution by this criteria), and entropy 

value (.94) indicating good classification of individuals.

3.2. Descriptive Analysis of Latent Profiles

Z-scores of the indicators of the alcohol risk profiles are shown in Figure 1. Profiles were 

named relative to the alcohol risk indicators of the other profiles. The “Severe alcohol 

behavior” profile (N = 14; 5.6%; 100% male; 71% White; M age = 26.79) consumed the 

most drinks per week of all groups (51.91), had a high peak BAC (0.21), and reported the 

most alcohol-related problems of all groups (7.92). The “Binge drinkers with no functional 

impairment” profile (N = 28; 11.1%; 96.4% male; 86% White; M age = 27.68) consumed an 

elevated number of drinks per week (23.74), had the highest peak BAC of all groups (0.25), 

but reported few alcohol-related problems (1.80). The “Steady drinkers with functional 
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impairment” profile (N = 32; 12.7%; 90.6% male; 84% White; M age = 31.59) reported an 

elevated number of drinks per week (18.27), a low peak BAC (0.06), and a high number of 

alcohol-related problems (6.51). Last, the “Mild alcohol behavior” profile (N = 178; 70.6%; 

94.4% male; 82% White; M age = 32.78) reported consuming the least amount of drinks per 

week (8.50), the lowest peak BAC (0.03), and the lowest number of alcohol-related 

problems (0.84).

3.3. Relationship Between Latent Profiles and Mental Health Outcomes

After the latent profiles of alcohol risk were identified, ANOVA models were used to assess 

the relationship between profiles and mental health outcomes. Means, standard deviations, 

and post-hoc significant class comparisons for each latent profile are shown in Table 3. Z-

scores of the alcohol risk profiles and mental health outcomes (PTSD, depression, and 

anxiety symptoms) are shown in Figure 2.

3.4 Association Between Alcohol Risk Profiles and Depression Symptoms

Depression symptoms among the four alcohol risk profiles were significantly different, F(3, 

248) = 15.59, p < .001, ηp2 = .16. The “Steady drinkers with functional impairment” profile 

reported an average score of 28, the highest number of depression symptoms among the 

profiles, and the “Severe alcohol behavior” profile reported an average score of 20. Findings 

suggested, on average, that both profiles exceed the clinical cut-off for a probable diagnosis 

of Major Depressive Disorder. The “Binge drinkers with no functional impairment” profile 

reported an average score of 15 and the “Mild alcohol behavior” profile reported an average 

score of 13, both below the clinical cut-off. Post-hoc pairwise comparisons revealed 

significant differences in depression symptoms between the Steady vs. Severe classes (p < .

01), the Steady vs. Binge classes (p < .01), the Steady vs. Mild classes (p < .05), and the 

Severe vs. Mild classes (p < .05).

3.5 Association Between Alcohol Risk Profiles and Anxiety Symptoms

Results indicated anxiety symptoms among the four profiles were significantly different, 

F(3, 248) = 11.15, p < .001, ηp2 = .12. The highest rates of anxiety symptoms were found in 

the “Steady drinkers with functional impairment” and “Severe alcohol behavior” profiles, 

with each profile reporting an average anxiety score of 1.72 and 1.40, respectively. The 

“Binge drinkers with no functional impairment” and “Mild alcohol behavior” profiles had 

the lowest levels of anxiety symptoms with average anxiety scores of 1.03 and 0.87, 

respectively. Post-hoc pairwise comparisons revealed significant differences in anxiety 

symptoms between the Steady vs. Binge classes (p < .01), the Steady vs. Mild classes (p < .

01), and the Severe vs. Mild classes (p < .05).

3.6 Association Between Alcohol Risk Profiles and PTSD Symptoms

There were significant differences in PTSD symptoms among the profiles, F(3, 248) = 

13.33, p < .001, ηp2 = .14. The “Steady drinkers with functional impairment” and “Severe 

alcohol behavior” profiles reported the highest PTSD scores, 58 and 51, respectively. Results 

indicated that, on average, both profiles exceed the clinical cut-off for a probable diagnosis 

of PTSD. The “Binge drinkers with no functional impairment” and “Mild alcohol behavior” 
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profiles had the lowest levels of PTSD symptoms with average scores of 41 and 38, 

respectively. Post-hoc pairwise comparisons revealed significant differences in PTSD 

symptoms between the Steady vs. Binge classes (p < .01), the Steady vs. Mild classes (p < .

01), and the Severe vs. Mild classes (p < .01).

4. Discussion

The present study examined the extent to which three indicators of OEF/OIF alcohol 

behavior could be categorized into different alcohol risk profiles utilizing a person-centered 

approach. A four-class solution best fit the data and profiles were named on their level of 

alcohol risk relative to the other profiles: “Severe alcohol behavior” profile (with elevated 

levels of all indicators of alcohol risk), “Binge drinkers with no functional impairment” 

profile (with elevated levels of BAC, high drinks, and low problems), “Steady drinkers with 

functional impairment” profile (with low levels of BAC, moderate drinks, and elevated 

problems), and “Mild alcohol behavior” profile (with low levels of all indicators). Results 

indicated alcohol risk profiles were uniquely associated with varying severity of mental 

health symptoms. The “Steady drinkers with functional impairment” profile reported the 

highest levels of PTSD, depression, and anxiety symptoms, the “Severe alcohol behavior” 

profile reported the second highest levels of mental health symptoms, and the “Binge 

drinkers with no functional impairment” and “Mild alcohol behavior” profiles reported the 

lowest levels of mental health symptoms. These profiles provide a more nuanced 

understanding of the relationship between alcohol outcomes and co-occurring mental health 

symptomology.

Although prior research has found OEF/OIF veterans with mental health symptoms are more 

likely to report hazardous alcohol use (Heltemes, Clouser, MacGregor, Norman, & 

Galarneau, 2014; Jakupcak et al., 2010), the current study suggests this relationship may be 

dependent on alcohol-related problems. Our findings indicate profiles of veterans who 

endorse higher levels of alcohol-related problems (and therefore impaired overall 

functioning), regardless of levels of alcohol use, also report comorbid clinical symptoms of 

PTSD, depression, and anxiety that, on average, exceed the respective clinical cut-offs. It has 

been documented that increased alcohol-related problems are associated with greater mental 

health symptoms. For example, the alcohol profiles found in the current study are consistent 

with previous research in which greater depression symptoms were associated with alcohol-

related consequences, regardless of level of alcohol use (e.g. Cadigan, Martens, & Herman, 

2015; Camatta & Nagoshi, 1995; Martens et al., 2008), and PTSD symptoms were 

associated with increased alcohol-related consequences (Breslau, Davis, Peterson, Schultz, 

1997; Miller, Vogt, Mozley, Kaloupek, & Keane, 2006; Ouimette, Brown, & Najavits, 1998; 

Read, Colder, Merrill, Ouimette, White, & Swartout, 2012). A similar pattern of results was 

found by Ginzburg and colleagues (2010), who assessed over 600 Israeli male veterans and 

found those with a triple comorbidity of PTSD, depression, and anxiety, reported the 

greatest impairment in overall psychosocial functioning (i.e., decreased occupational 

performance and decreased functioning in domains related to family, social, interpersonal, 

and social independence). Although Ginzburg and colleagues (2010) did not assess alcohol 

use, it is possible that Israeli veterans’ alcohol use and related problems contributed to their 

psychosocial impairment.
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Building on the existing literature reporting the co-occurrence of hazardous alcohol 

consumption and mental health difficulties (e.g., McDevitt-Murphy et al., 2015; Jakupcak et 

al., 2010), the current findings provide a more detailed understanding of this comorbid 

relationship. While we found evidence for profiles of veterans with hazardous alcohol use 

and co-morbid mental health symptoms (i.e., “Severe alcohol behavior” and “Steady 

drinkers with functional impairment” profiles), it is notable that, relative to the other profiles 

in this sample, the “Binge drinkers with no functional impairment” reported fewer mental 

health symptoms despite heavy alcohol use. Clinically, it is important to note that all mental 

health symptoms of the “Severe alcohol behavior” and “Steady drinkers with functional 

impairment” profiles exceeded their respective clinical cut-off levels on average. In contrast, 

symptoms of the “Binge drinkers with no functional impairment” did not reach a level of 

clinical significance.

Despite profound differences in quantity of alcohol use, the “Binge drinkers” and “Mild 

alcohol” profiles did not differ on any mental health symptomology. This suggests that for 

some Veterans, heavy drinking patterns (in terms of quantity/frequency) may not be 

comorbid with mental health difficulties or alcohol related problems. Although previous 

research with OEF/OIF Veterans has found a relationship between hazardous alcohol use 

and increased mental health symptoms (Barry, Whiteman, MacDermid Wadsworth, & Hitt, 

2012; Mustillo et al., 2015), our findings show quantity/frequency of alcohol use alone is not 

related to mental health outcomes.

There are several implications for prevention and treatment based on the findings from the 

current study. Targeted interventions based on unique alcohol risk profiles may be helpful in 

tailoring prevention and intervention efforts in detecting co-occurring mental health 

symptoms among OEF/OIF veterans. Although a structured clinical interview was not used 

to assess criteria for diagnoses, from a treatment perspective it appears the “Severe alcohol 

behavior” profile is the most easily identifiable for intervention due to their heightened level 

of all alcohol risk indicators and subsequent heightened levels of mental health symptoms. 

This profile of veterans may benefit from treatment for comorbid alcohol use and PTSD 

(Carter, Capone, & Short, 2010) which has been shown to also reduce depression symptoms 

(Kaysen et al., 2014).

Although the “Steady drinkers with functional impairment” profile reported a low peak BAC 

and a relatively moderate number of drinks per week, they are the most impaired by alcohol-

related problems. This suggests that although they are not reaching hazardous levels of 

alcohol use through patterns of binge drinking, and consequently may not be identified by 

brief alcohol screening measures (as opposed to both the “Severe alcohol behavior” and 

“Binge drinkers with no functional impairment” profiles), they do report significant 

impairment related to their alcohol consumption. These veterans may benefit from treatment 

options and areas of focus including harm reduction strategies to limit negative alcohol-

related consequences, treatments for PTSD and depression, and improved general coping 

strategies.

It is possible the “Binge drinkers with no functional impairment” profile may not seek 

treatment as they report minimal life problems due to the effects of alcohol and subclinical 
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symptoms of mental health problems. However, although they deny functional impairment, 

this group of veterans reaches significantly elevated BAC levels that place them at risk for 

alcohol-related blackouts. Early intervention efforts, such as brief alcohol interventions 

frequently used for college student binge drinkers (e.g., Carey, Scott-Sheldon, Elliott, Garey, 

& Carey, 2012), could assist this group in preventing future risk of alcohol-related 

consequences including development of alcohol use disorders.

There were several limitations to the current study. First, the study consisted of a relatively 

homogenous sample of White male veterans. Additionally, all mental health outcomes were 

highly correlated, with r’s ranging from .64 to .77. Instead of creating a composite mental 

health variable, we chose to include each individual external criterion (i.e., PTSD, 

depression, and anxiety) as they represent distinct mental health diagnoses. Additionally, 

previous studies have found evidence for a temporal sequencing of PTSD predicting an 

alcohol use disorder (Kehle et al., 2012; Kline et al., 2014; Jakupcak et al., 2010), which is 

consistent with a self-medication theory where alcohol is used to manage or reduce mental 

health symptoms. As results from the current study were cross-sectional, causal claims about 

the relationship between mental health symptoms and alcohol use cannot be made. Although 

we found the total score of PTSD symptoms to vary as a function of alcohol risk profile, we 

did not examine specific PTSD symptoms clusters (i.e., emotional numbing and 

hyperarousal symptoms) which have been shown to be uniquely associated with increased 

hazardous alcohol use (Jakupcak et al., 2010). We also relied on self-report measures of 

mental health and alcohol outcomes, although these diagnostic tools have shown strong 

psychometric properties (Babor, Steinberg, Anton, & Del Boca, 2000; Blanchard, Jones-

Alexander, Buckley, & Forneris, 1996; Miller et al., 2002; Radloff, 1977).

Despite these limitations, the current study provides a unique understanding of veterans’ 

alcohol risk profiles and concurrent mental health symptoms. Our findings show veterans 

have distinct alcohol profiles and such profiles are associated with varying levels of 

comorbid mental health symptoms. This approach could be used to identify profiles of 

veterans who are particularly at-risk for both negative alcohol-related outcomes and mental 

health symptoms, and therefore candidates for targeted intervention efforts.
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Highlights

• We examined alcohol risk profiles of OEF/OIF veterans

• Profiles were associated with different severity of mental health symptoms

• Interventions could target co-occurring alcohol risk and mental health 

symptoms
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Figure 1. 
Z scores of alcohol risk indicators of the four-class solution
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Figure 2. 
Z scores of mental health outcomes associated with each alcohol risk profile
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