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Abstract

Objective: To examine whether military separation (Veteran), service component (active duty, 

Reserve/National Guard), and combat deployment, are prospectively associated with continuing 

unhealthy alcohol use among U.S. military Service members.

Methods: Millennium Cohort Study participants were evaluated for continued or chronic 

unhealthy alcohol use, defined by screening positive at baseline and the next consecutive follow-

up survey for heavy episodic, heavy weekly, or problem drinking. Participants meeting criteria for 

chronic unhealthy alcohol use were followed for up to 12 years to determine continued unhealthy 

use. Multivariable regression models—adjusted for demographics, military service factors, and 

behavioral and mental health characteristics—assessed whether separation status, service 

component, or combat deployment, were associated with continuation of 3 unhealthy drinking 
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outcomes: heavy weekly (sample n = 2653), heavy episodic (sample n = 22,933), and problem 

(sample n = 2671) drinking.

Results: In adjusted models, Veterans (compared with actively serving personnel) and Reserve/

Guard (compared with active duty members) had a significantly higher likelihood of continued 

chronic use for heavy weekly, heavy episodic, and problem drinking (Veteran OR range 1.17–1.47; 

Reserve/Guard OR range 1.25–1.29). Deployers without combat experience were less likely than 

nondeployers to continue heavy weekly drinking (odds ratio [OR] 0.75, 95% confidence interval 

[CI] 0.61–0.91).

Conclusions: The elevated likelihood of continued unhealthy alcohol use among Veterans and 

Reserve/Guard members suggests that strategies to reduce unhealthy drinking targeted to these 

populations may be warranted.
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INTRODUCTION

Unhealthy alcohol use, ranging from drinking above national recommended limits to 

meeting diagnostic criteria (Saitz 2005), among U.S. military personnel is common 

(Jacobson et al. 2008, Bray et al. 2013). Heavy episodic drinking—a particularly risky 

pattern of unhealthy alcohol use that elevates risk for alcohol use disorder (Saha et al. 2007)

—is especially common among younger Service members (Jacobson et al. 2008, Bray et al. 

2013). Further, alcohol use disorder with concurrent mental disorders is prevalent among 

U.S. Veterans (Fuehrlein et al. 2018). Although factors associated with unhealthy alcohol 

use among Service members and Veterans have been well described in cross-sectional 

analyses (Burnett-Zeigler et al. 2011), few studies have investigated the factors associated 

with continued, or chronic, unhealthy alcohol use over time.

Continued unhealthy alcohol use may have clinical and occupational implications due to 

subsequent impact on the risk of adverse outcomes associated with unhealthy alcohol use 

(e.g., degraded performance and medical outcomes (Shield et al. 2013, Bradley et al. 2016, 

Barai et al. 2017, Williams et al. 2018)). Given the inherent occupational demands and 

performance requirements faced by military personnel, it is particularly important to identify 

factors that may increase the risk of continued unhealthy alcohol use in this population.

Most military studies examining associations between Service member characteristics and 

unhealthy alcohol use employed cross-sectional designs (Mattiko et al. 2011, Bray et al. 

2013, Clarke-Walper et al. 2014) and only one study assessed factors associated with relapse 

(Williams et al. 2015). Existing studies have highlighted service-specific characteristics that 

may increase risk for unhealthy alcohol use. Specifically, the DoD’s prospective Millennium 

Cohort Study of Service members and Veterans (Ryan et al. 2007) previously documented 

that combat deployment and being Reserve/National Guard were risk factors for both 

initiation and relapse of unhealthy alcohol use and that separation from military service was 

a risk factor for relapse (Jacobson et al. 2008, Williams et al. 2015). Other studies have 
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shown a high proportion of unhealthy alcohol use among Reserve/Guard personnel (Milliken 

et al. 2007, Allison-Aipa et al. 2010) and Veterans (Calhoun et al. 2015, Fuehrlein et al. 

2018). Further, population-based surveys administered to Active Duty military personnel 

showed increased rates of heavy and binge drinking over a 10-year period, with higher rates 

among combat-exposed personnel compared with non-combat exposed personnel (Bray et 

al. 2013), indicating that active duty combat deployers may be at risk for chronic drinking.

Though prior cross-sectional studies illuminate vulnerable populations of military personnel, 

longitudinal investigations are necessary for identifying modifiable military-specific factors 

associated with subsequent risk for continued unhealthy alcohol use among personnel 

initially screening positive. This report builds on two previous publications using 

Millennium Cohort data examining the initiation (Jacobson et al. 2008) and relapse 

(Williams et al. 2015) of unhealthy alcohol use, by examining military-specific factors 

associated with continued or chronic use, which has been very sparsely studied. By 

examining up to 12 years of Millennium Cohort follow-up survey data, including new data 

collected since the original study of relapse, this study aimed to build on its predecessors by 

examining military-specific factors associated with continued unhealthy alcohol use. Based 

on previous findings from this Cohort we hypothesized that military Veterans, those in the 

Reserve/Guard component, and those experiencing combat deployment would be more 

likely to continue heavy weekly, heavy episodic, or problem, drinking.

METHODS

Study Population and Data Sources

Data for this analysis were from the Millennium Cohort Study, which was launched in July 

2001 and currently consists of 4 recruitment panels (enrolled in 2001, 2004, 2007, and 2011, 

respectively). Participants mainly served during the Operation Iraqi Freedom/Operation 

Enduring Freedom (OIF/OEF) conflicts. The Millennium Cohort Study protocol was 

approved by the Naval Health Research Center Institutional Review Board (protocol 

NHRC.2000.0007), and all enrolled members provided voluntary informed consent. 

Participants completed a baseline questionnaire upon enrollment with follow-up surveys 

completed in approximately 3–4 year intervals. Briefly, the initial enrollment panel (2001) 

was a cross-section of individuals serving in the military as of October 2000, oversampled 

for previous deployers to Southwest Asia, Bosnia, or Kosovo from 1998–2000, Reservists, 

and female Service members. Subsequent enrollment panels followed the same general 

methodology but were sampled from newer military accessions having served 1 to 5 years 

when the sampling frame was obtained. Additional details regarding the sampling and 

methodology have been published elsewhere (Ryan et al. 2007).

Inclusion Criteria

A minimum of three completed surveys were necessary for inclusion in this study. The first 

two surveys were used to determine persons previously meeting criteria for each of three 

patterns of unhealthy alcohol use (heavy weekly drinking, heavy episodic drinking, and 

problem drinking; defined below), and the final survey was used to assess whether a 

participant reported continued unhealthy use. These criteria were implemented to avoid 
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capturing fluctuating behaviors for these potentially dynamic outcomes. A distinct 

subsample for each outcome was created for analyses. Only participants who screened 

positive for the outcome at baseline and the next consecutive survey, completed at least 3 

surveys, and were serving in the military at baseline were eligible for analyses. A total of 

2653 subjects met eligibility criteria for the heavy weekly drinking sample, 22,933 for the 

heavy episodic drinking sample, and 2671 for the problem drinking sample. Among eligible 

individuals, only 1.5% to 3.7% were excluded for missing data (see flowcharts for Figure 

1A–C).

Measures

Chronic and Continued Unhealthy Alcohol Use—Three patterns of unhealthy 

alcohol use were measured to define each subsample and determine continuation of each 

outcome by at least the third completed survey. Unhealthy alcohol use was defined using 

responses to 3 questions from the Millennium Cohort survey: (1) the number of drinks a 

participant reported consuming on each day of the past week, (2) the number of days in the 

past year a participant reported drinking ≥5 alcoholic drinks, and (3) the 5-item alcohol 

module from the PRIME-MD Patient Health Questionnaire (PHQ) (Spitzer et al. 1999), 

designed to assesses consequences happening more than once in the last 12 months 

associated with alcohol use. Heavy weekly drinking was derived from the self-reported 

total number of drinks consumed on each day of the past week, with a weekly threshold of 

>14 drinks for men and >7 drinks for women (Dawson et al. 2005, National Institute on 

Alcohol Abuse and Alcoholism, 2005). Heavy episodic drinking was defined as self-

reported consumption of ≥5 drinks for men or ≥4 drinks for women on at least 1 day of the 

past week or “drinking ≥5 alcoholic beverages” on at least 1 day or occasion during the past 

year (Naimi et al. 2003, National Institute on Alcohol Abuse and Alcoholism, 2005). This 

measure was used because research suggests that report of any past-year heavy episodic 

drinking is associated with increased risk for alcohol use disorder and may be suitable for 

inclusion in diagnostic criteria for alcohol use disorder (Saha et al. 2007). Problem 
drinking was defined as endorsement of at least 1 of the following 5 items from the PHQ 

alcohol module happening more than once in the last 12 months: (1) drinking alcohol even 

though a physician suggested to stop drinking due to health problems; (2) drinking, being 

high, or being hungover from alcohol while working, going to school, or taking care of 

children or other responsibilities; (3) being late or missing work, school, or other activities 

because of drinking or being hungover; (4) having a problem getting along with people 

while drinking; or (5) driving a car after having several drinks or drinking too much 

(Jacobson et al. 2008). These dichotomous outcomes were measured at each study time 

point.

Main Exposures of Interest—Separation from military service, component status, and 

combat deployment, were the main exposures of interest. Separation from military service 

(Veteran status) was provided by the Defense Manpower Data (DMDC). Separation dates 

were used to determine whether a subject parted from service any time between their 

baseline survey and their most recent survey when the outcome was measured.
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Component status (active duty or Reserve/Guard) was also provided by DMDC. Each 

participant’s status was updated to reflect their component at the time when they filled out 

their survey preceding their most recent survey when the outcome was measured.

Deployment dates were provided by DMDC and self-report of combat exposures was 

assessed at each follow-up based on at least one affirmative response to witnessing any of 

the following: (1) a person’s death due to war, disaster, or tragic event; (2) instances of 

physical abuse; (3) dead or decomposing bodies; (4) maimed soldiers or civilians; or (5) 

prisoners of war or refugees (Porter et al. 2018). At each subsequent follow-up survey, 

participants were asked whether these experiences had occurred in “the last 3 years”; thus, 

reports of experiences could be linked with deployments occurring during the same 3-year 

interval.

Covariates—Several covariates were measured due to their potential to influence changes 

in alcohol use over time. The following covariates were assessed at baseline and held 

constant throughout the follow-up period, since they were unlikely to change significantly 

during follow-up: sex; birth year; race/ethnicity; education level; service branch; military 

occupation; deployment to southwest Asia, Bosnia, or Kosovo prior to baseline (panel 1 

only); and combat deployment prior to baseline. Covariates that were likely to change over 

time were assessed at the survey prior to outcome determination (most recent survey), 

including pay grade; marital status; screening status for posttraumatic stress disorder 

(PTSD), determined using the Diagnostic and Statistical Manual of Mental Disorders, 

Fourth Edition criteria for the PTSD Checklist–Civilian Version (report of moderate or 

higher level of at least 1 intrusion symptoms, 3 avoidance symptoms, and 2 hyperarousal 

symptoms) (Blanchard et al. 1996); screening status for depression, determined using the 

PHQ-8 (5 or more of the 8 depressive symptoms were reported on “more than half the days” 

or “nearly every day” in the past 2 weeks, and 1 of the symptoms is depressed mood or 

anhedonia) (Kroenke et al. 2009); smoking status; report of sexual assault (yes or no); and 

life stressors (none, 1, or >1), determined using a modified Holmes and Rahe scale (Holmes 

and Rahe 1967).

Statistical Analyses

Descriptive analyses were completed to examine bivariate relationships between each of the 

3 drinking outcomes and the 3 main exposures, as well as other measured factors. This 

included the calculation of the proportion of continued unhealthy alcohol use for each 

outcome within strata of the main exposures of interest and covariates, using Chi-square test 

statistics. The Bonferroni correction method was applied to reduce the risk for Type I error 

given the 48 multiple comparisons made for each alcohol outcome, which adjusted the 

threshold for statistical significance from 0.05 to 0.001 (Armstrong 2014).

Generalized estimating equation (GEE) models were fit to the longitudinal data to estimate 

the odds of subsequent continuation of heavy episodic, heavy weekly, and problem drinking, 

in relation to the 3 main exposures (service component, combat deployment, and separation 

from military service). The GEE model framework allows participants to have multiple rows 

of data representing each follow-up data point, accounting for the correlation of within-
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subject data. Approximately 3 years passed between each follow-up, and the models were 

adjusted for the time between follow-ups. Participants that continued each pattern of 

unhealthy alcohol use were included in models until follow-up time ended. The models were 

adjusted for all characteristics that were oversampled in the original study sample (sex, prior 

deployment), as well as demographics (race/ethnicity, age, marital status, and education), 

military service characteristics (combat deployment prior to baseline, combat deployment 

during follow-up, service branch, occupation, and pay grade), and behavioral characteristics 

(smoking status, screening status for PTSD and depression, life stressors, and sexual 

assault).

Collinearity among independent variables was assessed using variance inflation factors: 

factors of 4 or greater indicated the presence of collinearity (Harrell et al. 1996). Given 

previous findings of significant differences in unhealthy alcohol use by component status, 

we tested for an interaction between service component and combat deployment for each of 

the 3 outcomes and used an alpha level of P ≤ 0.10 (Jewell 2004), and stratified results for 

outcomes where a significant interaction was detected.

RESULTS

Descriptive Results (Table 1)

The overall proportions of continued unhealthy alcohol use were as follows: 61.4% for 

heavy weekly drinking (n = 1631); 74.2% for heavy episodic drinking (n = 17,017); and 

57.5% for problem drinking (n = 1537). A significantly greater proportion of Veterans 

(compared with actively serving personnel) reported continued problem drinking (p < 

0.001), while a significantly greater proportion of Reserve/Guard personnel (compared with 

active duty) reported heavy episodic drinking (p < 0.001). Participants who did not deploy 

during follow-up had the highest prevalence of continued heavy weekly drinking while those 

deployed with combat had a significantly higher prevalence of continued heavy episodic 

drinking compared with those deployed without combat and those not deployed.

Other factors significantly associated with continued heavy weekly drinking included older 

age, being married, having no deployments prior to baseline, and screening positive for 

depression. Factors significantly associated with continued heavy episodic drinking included 

male sex, younger age, White race/ethnicity, having never been married, having less 

education, being in the Marine Corps, having a combat-related occupation, having no self-

report of sexual assault, and being a former or current smoker. Former or current smoking 

was the only additional factor significantly related to continued problem.

Multivariable Model Results

Collinearity and Interaction Testing—None of the independent variables were found to 

be collinear. A marginally significant interaction between combat deployment and service 

component was identified for the problem drinking outcome only (P = 0.10). The 

associations between combat deployment and continued problem drinking stratified by 

active duty and Reserve/Guard status are presented in Table 3.
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Continued Heavy Weekly Drinking—In models adjusted for all measured factors, 

Veterans (vs actively serving members) and Reserve/Guard members (vs active duty) were 

significantly more likely to continue heavy weekly drinking (Veterans, OR 1.35, 95% CI 

1.15–1.60; Reserve/Guard, OR 1.26, 95% CI 1.07–1.50; Table 2). Service members with 

recent deployment history were less likely to continue heavy weekly drinking (deployed 

with combat, OR 0.85, 95% CI 0.70–1.03; deployed without combat, RR 0.75, 95% CI 

0.61–0.91) compared with those with no deployment; however, only the deployed without 

combat group was significantly different.

Continued Heavy Episodic Drinking—Both Veterans (vs actively serving members) 

and Reserve/Guard members (vs active duty) were significantly more likely to continue 

heavy episodic drinking (Veterans, OR 1.17, 95% CI 1.10–1.25; Reserve/Guard, OR 1.25, 

95% CI 1.18–1.32).Combat deployment was not significantly associated with continued 

heavy episodic drinking.

Continued Problem Drinking—Both Veterans (vs actively serving members) and 

Reserve/Guard members (vs active duty) were more likely to continue problem drinking 

(Veterans, OR 1.47, 95% CI 1.25–1.72; Reserve/Guard, OR 1.29, 95% CI 1.10–1.52). 

Combat deployment was not significantly associated with continued problem drinking 

(Table 2). In models stratified by component status (Table 3) there was a significant 

association between combat deployment and continued problem drinking among Active 

Duty participants only (OR 1.44, 95% CI 1.01–2.04). Associations with Veteran status 

remained in the same direction, where Veterans were more likely to continue problem 

drinking compared with actively serving participants, but associations were stronger for 

active duty (OR 1.87, 95% CI 1.40–2.50) than Reserve/Guard (OR 1.36, 95% CI 1.10–1.68) 

(Table 3).

DISCUSSION

The present study found that Veterans and Reserve/Guard members had a higher likelihood 

of continued unhealthy alcohol use across all three outcomes, while deployment without 

combat experience was associated with a lower likelihood of continuing heavy weekly 

drinking, and deployment with combat experience was associated with a higher likelihood of 

continued problem drinking among active duty personnel. Deployers may face unique 

stressors if exposed to combat; Reserve/Guard members may experience consequences of 

inadequate training for certain missions, or difficulties with reintegration; and Veterans may 

experience stress during and after separation, or may feel more freedom to imbibe post-

separation. An Institute of Medicine (IOM) report (page 6) stated that “levels of alcohol and 

other drug use in the military are a public health crisis” and identified unmet treatment and 

services needs in current and former Reserve and National Guard members and Veterans 

with other than honorable discharge (Institute of Medicine, 2012). These subgroups often 

have less access to care in the Veterans Health Administration (VA), a setting that may offer 

evidence-based, alcohol-related services at higher rates than other healthcare settings 

(Moyer and Finney 2010, Williams et al. 2011, Bachrach et al. 2018).
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One key finding from this study is that Veteran status was associated with a higher 

likelihood for continuation of all three patterns of unhealthy alcohol use, even after inclusion 

and adjustment for factors highly associated with substance use (e.g., PTSD, depression, 

sexual trauma status, and military combat deployment) (Clarke-Walper et al. 2014). All 

study participants were in military service at baseline, and approximately 31% separated 

from service during follow-up across the 3 study populations combined (12% from baseline 

to follow-up 1; 12% from follow-up 2 to follow-up 3; and 7% from follow-up 3 to follow-up 

4). Studies have shown that separation from service may be a time when negative outcomes 

occur, such as the development of mental health disorders (Brignone et al. 2017), weight 

gain (Littman et al. 2013) and substance use (Derefinko et al. 2018).

The transition out of military service may increase stress given the likely need to find new 

employment and/or education, housing, and social circles, all while potentially continuing to 

provide for one’s self or family. Stress from changes in life circumstances has been linked 

with alcohol use (Keyes et al. 2011). Resultantly, unhealthy behaviors may continue post-

separation, potentially as coping mechanisms for adapting to a new lifestyle. Although a 

recent study reported that many Veterans are being screened for alcohol use and receiving 

advice regarding alcohol’s adverse health effects from a physician (Bachrach et al. 2018), 

this study also found that Veterans were not more likely to be given explicit advise to reduce 
or abstain from drinking, a key element of an evidence-based brief intervention (Whitlock et 

al. 2004), which may contribute to the continuation of unhealthy drinking in Veterans.

Reserve/Guard personnel were more likely than active duty to continue all three patterns of 

unhealthy alcohol use. Higher levels of pre-deployment preparedness and unit support are 

associated with a lower likelihood of post-deployment unhealthy alcohol use, suggesting the 

training for deployment roles that is critical to post-deployment success may not always be 

sufficient for Reserve/Guard members (Orr et al. 2014). In addition, Reserve/Guard 

members must reintegrate into their communities after deployment and may not encounter 

appropriate post-deployment support (Goldmann et al. 2012) or have adequate access to 

services (Gorman et al. 2011). Finally, access to VA services varies for Reserve/Guard 

members, depending on criteria like the amount of time served and duty status (U.S. 

Department of Veteran’s Affairs, Office of Public and Intergovernmental Affairs, 2018), 

such that many members may not receive the services they need (Institute of Medicine, 

2013).

We observed that Service members with deployment history were less likely than those who 

did not deploy to continue heavy weekly drinking; although the association was only 

statistically significant for deployers without combat experience. These findings, divergent 

from those reporting higher risk for initiation for the same alcohol outcomes among combat 

deployers in our 2008 report (Jacobson et al. 2008), may be due to the fact that future 

behavior is guided by past behavior and habits tend to exist in a stable context (Ouellette and 

Wood 1998). While a negative deployment-related experience like combat stress may be 

sufficient to initiate a new behavior, the experience of one or multiple deployments may not 

be supportive of chronic unhealthy alcohol use, given the unstable environment and the 

practicality issue (lack of access to alcohol while deployed).

Jacobson et al. Page 8

J Addict Med. Author manuscript; available in PMC 2021 July 01.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



Reasons why deployers may have been less likely to continue heavy weekly drinking in this 

study are that some deployers may have needed to drink regularly to cope with deployment 

experiences, and no longer needed this coping strategy after a longer period home from 

deployment. It is also possible that for the 40% of the sample that deployed more than once 

(data not shown), the cumulative time deployed, and thereby cumulative time with limited or 

no access to alcohol, coupled with the rigors of deployment and remaining deployable, may 

lead people away from this pattern of unhealthy alcohol use. Some evidence of this is also 

suggested by the conflicting findings that deployers were less likely than nondeployers to 

continue heavy weekly drinking, but combat deployers were more likely than nondeployers 

to continue problem drinking, among Active Duty personnel. This may have been due to the 

high-risk behavior measured by the problem drinking outcome (e.g. driving a car after 

drinking too much), and high risk behaviors have been reported to persist post-deployment 

in other studies (Woodall et al. 2014).

This study had limitations. Despite the comprehensive sampling frame, the Millennium 

Cohort Study may not be fully representative of the entire military or Veteran populations. 

Issues of generalizability may also be related to non-response to follow-up questionnaires. 

The survey was administered approximately every three years, and not all participants 

responded to each follow-up. It is possible that changes in drinking habits could have 

avoided detection by occurring within the interval between surveys and use resumed by the 

time of the next survey. Nonresponse bias has been investigated among participants from the 

first enrollment panel, revealing that heavy drinking was associated with lower likelihood of 

response (Littman et al. 2010). Participants may be prone to recall error when reporting 

alcohol use in the past week and during the past year (Dawson 2003). Also, no assessment 

of diagnostic criteria for alcohol use disorders was included in the surveys, nor were 

measures of previous treatment history for alcohol use disorders available. Nonetheless, 

these findings are generalizable to current Service members and recent Veterans who began 

unhealthy drinking behavior while still on active service.

Despite these limitations, strengths of this analysis include follow-up time for participants of 

up to 12 years, making this one of the only longitudinal studies of a military population 

tracking the same individuals for this length of time while measuring continued unhealthy 

alcohol use. In addition, the examination of 3 different alcohol outcomes allowed for a more 

complete picture of chronic drinking behavior in this military population. With 2 panels of 

subjects included in this study, the relatively large size and heterogeneity of the sample with 

respect to age, military status, and other factors enabled adjustment for confounding, 

exploration of effect modification, and examination of chronic alcohol misuse over the 

military-life course.

CONCLUSIONS

This study observed that both Reserve/Guard members and OIF/OEF Veterans were more 

likely to continue unhealthy drinking behavior across all three dimensions of alcohol misuse. 

Our prospective Millennium Cohort study findings, when coupled with those of Jacobson 

and Williams, provides the DoD and VA medical systems with screening criteria for 

identifying chronic unhealthy alcohol use, as well as risk factors associated with relapse to, 
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or initiation of alcohol use. The VA has been a leader among healthcare systems in 

integrating evidence-based alcohol-related care (Moyer and Finney 2010, Williams et al. 

2011, Gordon 2018) —including routine alcohol screening, brief interventions for patients 

screening positive for unhealthy alcohol use, and clinical guidelines recommending 

behavioral and pharmacological treatments for alcohol use disorders guided by shared 

decision making (The Management of Substance Use Disorders Work Group, 2015). 

However, the VA could employ strategies for improved recruitment and retention of Veterans 

such as reducing barriers to utilization (e.g. better explanation about VA benefits eligibility 

and improved patient satisfaction) (Damron-Rodriguez et al. 2004), implementing evidence-

based brief interventions offering explicit advice (Whitlock et al. 2004), and offering 

treatments in a patient-centered way for those with more severe and chronic unhealthy 

alcohol use (i.e., more than 70% of all eligible participants in our study across patterns of 

unhealthy alcohol use). The DoD could also continue to focus resources on screening 

returning combat deployers for substance use and should work to reduce organizational 

barriers for seeking care (Kim et al. 2016) and identify effective treatments. Potential 

treatment options include behavioral (e.g., cognitive behavioral therapy) and/or 

pharmacologic interventions (e.g., FDA-approved medications to treat AUD). Given that 

unhealthy alcohol use coupled with its negative consequences leads to diminished force 

readiness, medical morbidity and mortality, and increased spending for medical and legal 

costs, continued focus on integrative screening and treatment approaches remains critical for 

the DoD and VA.
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Figure 1. 
Flow charts detailing the sample selection for each unhealthy drinking outcome. A – 

Continued Heavy Weekly Drinking; B – Continued Heavy Episodic Drinking; and C – 

Continued Problem Drinking.
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TABLE 2.

Adjusted
*
 Odds Ratios (ORs) for Continued Unhealthy Alcohol Use Over Follow-up

†
 Among Participants 

Who Initially Screened Positive for 2 Consecutive Assessments

Adjusted Odds for
Continued Heavy
Weekly Drinking

(N = 2635)

Adjusted Odds for
Continued Heavy
Episodic Drinking

(N = 22,933)

Adjusted Odds for
Continued

Problem Drinking
(N = 2671)

Characteristic OR (95% CI) OR (95% CI) OR (95% CI)

Main exposures of interest

Veteran status

 Actively serving 1.00 1.00 1.00

 Separated during follow-up 1.35 (1.15–1.60) 1.17 (1.10–1.25) 1.47 (1.25–1.72)

Service component

 Active duty 1.00 1.00 1.00

 Reserve/National Guard 1.26 (1.07–1.50) 1.25 (1.18–1.32) 1.29 (1.10–1.52)

 Combat deployment during follow-up

 Not deployed 1.00 1.00 1.00

 Deployed, no combat 0.75 (0.61–0.91) 0.97 (0.91–1.05) 0.89 (0.72–1.08)

 Deployed, with combat 0.85 (0.70–1.03) 1.05 (0.99–1.13) 1.06 (0.88–1.27)

Bold values indicate statistically significant ORs.

*
The model results presented were adjusted for the following variables: sex; birth year; race/ethnicity; marital status; education level; pay grade; 

service branch; deployment to Southwest Asia, Bosnia, or Kosovo from 1998–2000; deployment prior to baseline to operations in Iraq or 
Afghanistan; screening status for posttraumatic stress disorder or depression; report of sexual assault; smoking status; and report of life stressors.

†
Participants were followed for up to 12 years after chronic unhealthy drinking was established.

CI, confidence interval.
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TABLE 3.

Adjusted* Odds Ratios (ORs) for Continued Problem Drinking Over Follow-up
†
 Among Participants Who 

Initially Screened Positive for 2 Consecutive Assessments, Stratified by Service Component

Adjusted Odds for Continued Problem Drinking

Active Duty
(N = 840)

Reserve/National Guard
(N = 1831)

Characteristic OR (95% CI) OR (95% CI)

Veteran status

 Actively serving 1.00 1.00

 Separated during follow-up 1.87 (1.40–2.50) 1.36 (1.10–1.68)

Combat deployment during follow-up

 Not deployed 1.00 1.00

 Deployed, no combat 0.81 (0.56–1.18) 0.92 (0.72–1.17)

 Deployed, with combat 1.44 (1.01–2.04) 0.95 (0.77–1.18)

Bold values indicate statistically significant ORs.

*
The model results presented were adjusted for the following variables: sex; birth year; race/ethnicity; marital status; education level; pay grade; 

service branch; deployment to Southwest Asia, Bosnia, or Kosovo from 1998–2000; deployment prior to baseline to operations in Iraq or 
Afghanistan; screening status for posttraumatic stress disorder or depression; report of sexual assault; smoking status; and report of life stressors.

†
Participants were followed for up to 12 years after chronic unhealthy drinking was established.

CI, confidence interval.
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