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Abstract
Context—High rates of alcohol misuse after deployment have been reported among personnel
returning from past conflicts, yet investigations of alcohol misuse after return from the current wars
in Iraq and Afghanistan are lacking.

Objectives—To determine whether deployment with combat exposures was associated with new-
onset or continued alcohol consumption, binge drinking, and alcohol-related problems.

Design, Setting, and Participants—Data were from Millennium Cohort Study participants who
completed both a baseline (July 2001 to June 2003; n=77 047) and follow-up (June 2004 to February
2006; n=55 021) questionnaire (follow-up response rate=71.4%). After we applied exclusion criteria,
our analyses included 48 481 participants (active duty, n=26 613; Reserve or National Guard, n=21
868). Of these, 5510 deployed with combat exposures, 5661 deployed without combat exposures,
and 37 310 did not deploy.

Main Outcome Measures—New-onset and continued heavy weekly drinking, binge drinking,
and alcohol-related problems at follow-up.

Results—Baseline prevalence of heavy weekly drinking, binge drinking, and alcohol-related
problems among Reserve or National Guard personnel who deployed with combat exposures was
9.0%, 53.6%, and 15.2%, respectively; follow-up prevalence was 12.5%, 53.0%, and 11.9%,
respectively; and new-onset rates were 8.8%, 25.6%, and 7.1%, respectively. Among active-duty
personnel, new-onset rates were 6.0%, 26.6%, and 4.8%, respectively. Reserve and National Guard
personnel who deployed and reported combat exposures were significantly more likely to experience
new-onset heavy weekly drinking (odds ratio [OR], 1.63; 95% confidence interval [CI], 1.36–1.96),
binge drinking (OR, 1.46; 95% CI, 1.24–1.71), and alcohol-related problems (OR, 1.63; 95% CI,
1.33–2.01) compared with nondeployed personnel. The youngest members of the cohort were at
highest risk for all alcohol-related outcomes.

Conclusion—Reserve and National Guard personnel and younger service members who deploy
with reported combat exposures are at increased risk of new-onset heavy weekly drinking, binge
drinking, and alcohol-related problems.

Substance abuse is highly correlated with posttraumatic stress disorder (PTSD) and other
psychological disorders that may occur after stressful and traumatic events, such as those
associated with war.1–7 Published studies of military personnel deployed to Iraq and
Afghanistan confirm the association between stress related to combat and adverse mental health
consequences and report significantly higher rates of PTSD, major depression, and alcohol
misuse postdeployment.8–12 Similar findings have been reported among Vietnam13,14 and
1991 Gulf War veterans.15,16 Many of these studies, however, have been limited by the lack
of adequate comparison groups for combat veterans and by the inability to control for baseline
factors that might influence the association between combat, mental health outcomes, and
alcohol misuse.17

Because alcohol use may serve as a coping mechanism after traumatic events, it is plausible
that deployment is associated with increased rates of alcohol consumption or problem drinking.
It is also possible that depression, PTSD, or stressors related to deployment or return from
deployment may make it more difficult to control the effects of alcohol, resulting in greater
alcohol-related problems, with or without a commensurate change in weekly drinking.
Similarly, baseline overall drinking quantities may remain relatively unchanged while binge
drinking increases. The Millennium Cohort Study18 is positioned to prospectively describe
alcohol consumption patterns and alcohol-related problems among US service members, many
of whom deployed in support of the wars in Iraq and Afghanistan. The purpose of this
exploratory investigation was to determine whether military deployment was associated with
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new-onset or changes in alcohol consumption, binge drinking behavior, and other alcohol-
related problems.

METHODS
Population and Data Sources

The Millennium Cohort Study18 was launched in 2001, with the primary goal of prospectively
evaluating the long-term health of military service members and the potential influence of
deployment and other military exposures on health. The population-based sample was
randomly selected from all US military personnel on rosters as of October 1, 2000. Members
of the Reserve and National Guard (Reserve/Guard), women, and those deployed to southwest
Asia, Bosnia, or Kosovo between 1998 and 2000 were oversampled to ensure adequate
statistical power to detect differences in these smaller subgroups.

This study was approved by the institutional review board at the Naval Health Research Center.
A more detailed description of the methodology of this study can be found elsewhere.18

With a modified Dillman approach,19 77 047 of the 256 400 personnel included in the original
sample provided informed, voluntary consent and were enrolled in the first panel of the study.
Informed consent included acknowledgment of institutional review board-mandated
information and the Privacy Act statement. Of the 77 047 participants who completed a baseline
survey (2001–2003), 55 021 (71%) completed a follow-up survey (2004–2006). Individuals
were excluded from this study if they deployed to Iraq or Afghanistan before the baseline
assessment or if they took their survey while deployed because reporting during deployment
would likely differ from reporting after deployment. Individuals also were excluded if they did
not answer any alcohol outcome questions or were missing demographic or covariate data
(Figure).

For multivariate modeling, including longitudinal data, participants were analyzed in 2 groups.
New onset of alcohol outcomes at follow-up was examined among the group with no alcohol
outcomes at baseline. Continued alcohol outcomes at follow-up were examined among the
group with reported alcohol outcomes at baseline.

Deployment dates were determined with electronic military data. Individuals categorized as
deployed in support of the wars in Iraq and Afghanistan must have completed their first
deployment between baseline and follow-up. Length of deployment was assessed as the
cumulative amount of time deployed between baseline and follow-up surveys. This variable
was categorized as non-deployed, deployed 1 to 180 days, deployed 181 to 270 days, and
deployed greater than 270 days. Combat-related exposures, reported at follow-up, were
assessed by affirmative responses to questions that asked whether participants had personally
witnessed a person’s death because of war, disaster, or tragic event; witnessed instances of
physical abuse; and seen dead or decomposing bodies, maimed soldiers or civilians, or
prisoners of war or refugees.

Demographic and military data were obtained from military electronic personnel files and
included sex, birth date, race/ethnicity, service branch (Army, Navy, Air Force, Marines),
service component (active duty or Reserve/Guard), military pay grade, military occupation,
and deployment experience before baseline to southwest Asia, Bosnia, or Kosovo from 1998
to 2000.

Baseline characteristics of the study population were assessed and included in these analyses.
History of life stress, which included such items as divorce, experiencing a violent assault, or
having a family member die, was assessed by applying scoring mechanisms from the Holmes
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and Rahe Social Readjustment Rating Scale20,21 to categorize as low/mild, moderate, or
severe. Self-reported history of a mental disorder was categorized as those having self-reported
symptoms or diagnosis of PTSD only, self-reported symptoms or diagnosis of depression only,
and self-reported symptoms or diagnosis of PTSD and depression, and the “other” mental
health category was composed of people who self-reported symptoms of other anxiety disorder
or panic disorder; self-reported a diagnosis of schizophrenia, psychosis, or manic-depressive
disorder; or reported taking medication for anxiety, depression, or stress. PTSD symptoms
were measured with the PTSD Checklist-Civilian Version, a 17-item self-report measure of
PTSD symptoms that asks respondents to rate the severity of each symptom during the past 30
days on a 5-point Likert scale, ranging from 1 (not at all) to 5 (extremely).22 Participants were
identified as having PTSD symptoms if they reported a moderate or higher level of at least 1
intrusion symptom, 3 avoidance symptoms, and 2 hyperarousal symptoms (criteria established
by the Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) [DSM-IV]).
23 Other anxiety (6 items) and panic (15 items) symptoms were assessed with the Patient Health
Questionnaire instrument.24–26 Self-reported depression symptoms (9 items) were assessed
with the Patient Health Questionnaire instrument (sensitivity=0.93; specificity=0.89)27 and
correspond to the depression diagnosis from the DSM-IV.28

Baseline survey questions were used to identify nonsmokers, past smokers, or current smokers.
History of potential alcohol dependence was evaluated with the CAGE29,30 (cut back,
annoyed, guilty, eye opener) questions that evaluate whether individuals believed that they
needed to cut back on their drinking, felt annoyed at someone who suggested they cut back on
drinking, felt guilty about their drinking, or reported needing an eye opener in the morning.

Outcomes
Heavy Weekly Drinking—Heavy weekly drinking, which has shown strong criterion-
related validity among military populations in past validation work,31 was estimated at
baseline and follow-up by summing the number of drinks reportedly consumed on each day
of the week before completing the questionnaire. Heavy drinkers were defined as men who
consumed more than 14 drinks per week and women who consumed more than 7 drinks per
week, according to research indicating that drinking beyond this level may increase the risk
for alcohol-related problems.32–36

Binge Drinking—Binge drinking was estimated at baseline and follow-up by using the
number of drinks consumed on each day of the week before taking the questionnaire or the
frequency with which participants consumed 5 or more drinks per day or occasion. Binge
drinkers were defined as those who reported drinking 5 or more drinks (for men) or 4 or more
drinks (for women) on at least 1 day of the week or those who reported “drinking 5 or more
alcoholic beverages” on at least 1 day or occasion during the past year.37

Alcohol-Related Problems—Alcohol-related problems were assessed at baseline and
follow-up with questions from the Patient Health Questionnaire.24–26 This instrument asked
whether any of the following happened more than once in the last 12 months:(a) you drank
alcohol even though a physician suggested that you stop drinking because of a problem with
your health; (b) you drank alcohol, were high from alcohol, or were hung over while you were
working, going to school, or taking care of children or other responsibilities; (c) you were late
for or missed work, school, or other activities because you were drinking or hung over; (d) you
had a problem getting along with people while you were drinking; and (e) you drove a car after
having several drinks or after drinking too much. For this analysis, individuals who endorsed
at least 1 item were classified as having an alcohol-related problem.
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Statistical Analysis
These analyses were largely exploratory, marking the first investigation of alcohol use in the
Millennium Cohort. Univariate analyses including χ2 tests of association were used to
investigate unadjusted associations between each alcohol outcome and deployment,
occupational, demographic, and behavioral characteristics. Initial analyses were conducted to
assess the presence of multicollinearity by using a variance inflation factor of 4 or greater.

Before examination of these data, the variables sex,38,39 birth year,40 race/ethnicity,38,41,
42 education,42–44 marital status,45 service branch,46,47 service component,10,48 military
pay grade,49 occupation,50 deployment length,51 deployment to a different conflict before
baseline,52 history of life stressors,53–55 self-reported symptoms or diagnosis of mental
disorders,5,56 smoking status,40,57 and history of potential alcohol dependence58 were
considered for analyses according to the literature, and the decision to test for a first-order
multiplicative interaction between combat deployment status and service branch was made.
Significant associations between reported alcohol measures and independent variables
included an investigation of possible confounding while adjusting for all other variables in the
model. Variables were considered confounders if they changed the measure of association
between alcohol use and deployment by more than 10%.59 Variables that were not significant
in the models (P<.05) or were not confounders were removed from the models by using a
backward elimination process. Interaction terms were considered significant at P≤.10.

After examination of these data, the covariates sex, birth year, race/ethnicity, service branch,
service component, deployment length, history of mental disorders, smoking status, and
CAGE/alcohol were found to most influence the relationship of combat deployment and
alcohol use and were retained for analyses. Race/ethnicity was included because drinking
behaviors and values about alcohol may be tied to racial or cultural values.41 Race and ethnicity
were self-designated by personnel on intake forms, with multiple selections permitted, and
captured by the Defense Enrollment Eligibility Reporting System (DEERS). We accessed this
information from electronic military files that are created with the reporting system data and
included a race/ethnicity variable as follows: (1) American Indian/Alaskan native, (2) Asian/
Pacific Islander, (3) black, non-Hispanic, (4) white, non-Hispanic, (5) Hispanic, (6) other, and
(7) unknown. For the purposes of these analyses, categories were collapsed to black, non-
Hispanic, white, non-Hispanic, and other. Because service branch did not significantly modify
the relationship between combat deployment and alcohol use and the military experiences of
active duty and Reserve/Guard personnel are different, an interaction between combat
deployment status and service component was tested and found to be significant. For both
active duty and Reserve/Guard populations, separate multivariate logistic regression models
were used to compare the adjusted odds of association between deployment to support the wars
in Iraq and Afghanistan and new-onset and continued heavy drinking, binge drinking, and
alcohol-related problems at follow-up, resulting in a total of 12 models. Because of the
exploratory nature of these analyses, no statistical adjustments were made for multiple
comparisons. Data management and statistical analyses were performed with SAS software
(version 9.1; SAS Institute Inc, Cary, North Carolina).

RESULTS
Of the 77 047 Millennium Cohort baseline participants, 55 021 completed a follow-up
questionnaire and 22 026 were nonresponders. The response rate for the follow-up study was
calculated as 71.4% with a standard definition from the American Association for Public
Opinion Research.60 For longitudinal data analyses, those with baseline and follow-up data
were included. Of these participants, 5342 deployed before taking the baseline survey or took
either survey while deployed, 525 were missing alcohol outcome information at baseline or
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follow-up, and 673 were missing demographic or covariate data, leaving 48 481 individuals
for analyses (62.9% of baseline participants).

Participants were further classified into those with and without reported alcohol outcomes at
baseline to examine both continued and newly reported alcohol outcomes at follow-up. To
ascertain newly reported drinking outcomes, participants reporting alcohol use behavior at
baseline were removed from analyses. For analyses of continued alcohol behavior, participants
not reporting alcohol outcomes at baseline were removed from analyses.

The demographic characteristics of baseline participants, follow-up participants, and those
excluded because of missing baseline or follow-up data are displayed in Table 1. Of the 48 481
study participants, 5510 (11.4%) were deployed with combat exposures, 5661 (11.7%) were
deployed without combat exposures, and 37 310 (77.0%) were not deployed. Proportions of
individuals followed up were similar across demographic subgroups among those who
deployed with and without combat exposure and those who deployed before baseline or took
their survey while deployed, except that those who deployed with combat exposures were more
likely to report PTSD symptoms at follow-up. Those excluded because of missing baseline or
follow-up data were more likely to be younger, black, non-Hispanic or unknown race/ethnicity,
Marines, current smokers, and to report PTSD and depression symptoms or diagnosis at
baseline.

Among active-duty personnel, the baseline, follow-up, and new-onset prevalence of all 3
drinking outcomes was highest among those deployed with combat exposures compared with
those deployed without combat exposures and nondeployed personnel (Table 2).
Proportionally more women than men reported heavy weekly drinking at baseline and new
onset, whereas proportionally more men reported binge drinking and alcohol-related problems
at all points. Baseline, follow-up, and new-onset prevalence of all outcomes was highest among
those who were younger, white, non-Hispanic, Marines, and current smokers and those with
a positive result on the CAGE questionnaire. Among Reserve/Guard personnel, baseline,
follow-up, and new-onset prevalence of all outcomes was highest among those who were
deployed with combat exposures, were younger, were Marines, had PTSD or PTSD and
depression, were current smokers, and had a positive result on the CAGE questionnaire (Table
3).

In the model analyses of all 3 alcohol outcomes, the interaction term between deployment and
service component was statistically significant (P<.10), whereas the interaction term between
deployment and service branch was not, and thus the models were stratified only by active duty
and Reserve/Guard status. Cumulative deployment length was collinear with deployment status
and was removed from any modeling consideration. After assessing confounding, all covariates
remained in the model because of the number of models and the lack of consistency between
covariates that were candidates for removal.

Among active-duty personnel, deployment status was associated with binge drinking after
adjustment (Table 4). Those deployed with combat exposures were at increased odds of new-
onset binge drinking at follow-up (odds ratio [OR]=1.31; 95% confidence interval [CI], 1.14–
1.49). Women were 1.21 times more likely to report new-onset heavy weekly drinking (95%
CI, 1.04–1.39), whereas they were significantly less likely to report new-onset or changes in
binge drinking or alcohol-related problems. Those born after 1980 were at 6.72 increased odds
of new-onset binge drinking (95% CI, 5.33–8.46) and 4.67 increased odds of new-onset
alcohol-related problems (95% CI, 3.36–6.47). Those with PTSD and depression were at
increased odds of new-onset and continued alcohol-related problems at follow-up. Current
smokers and individuals with a positive CAGE result at baseline were at increased odds for
new-onset and continuation of all 3 drinking outcomes.
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Among Reserve/Guard personnel, deployment with combat exposures was associated with
increased odds of new onset of all 3 drinking outcomes compared with nondeployed personnel,
with heavy weekly drinking (OR=1.63; 95% CI, 1.36–1.96) and alcohol-related problems
(OR=1.63; 95% CI, 1.33–2.01) showing the strongest association (Table 5). The subgroups at
risk for new-onset and continued alcohol problems were similar to those reported from the
active duty models and included younger age, current smoking, and individuals with a positive
CAGE result. Additionally, those reporting any mental health symptoms, diagnoses, or
medication use were at significantly increased risk for new-onset alcohol-related problems at
follow-up.

COMMENT
Alcohol misuse has been among the concerns reported by soldiers returning from deployment,
10 yet research to date has not been able to quantify the relationship between alcohol problems
and deployment. To our knowledge, this is the first study to prospectively investigate alcohol
misuse in relation to deployment using 3 different metrics in a large population-based military
cohort of both active-duty and Reserve/Guard personnel by documenting alcohol use patterns
before and after deployment related to the wars in Iraq and Afghanistan. This study found a
significantly increased risk for new-onset heavy weekly drinking, binge drinking, and other
alcohol-related problems among Reserve/Guard personnel deployed with reported combat
exposures compared with nondeployed Reserve/Guard personnel.

Increased alcohol outcomes among Reserve/Guard personnel deployed with combat exposures
is concerning in light of increased reliance on Reserve/Guard forces supporting current
operational requirements. This finding is consistent with a recently published study of soldiers
returning from Iraq, in which endorsement of alcohol problems according to a 2-item alcohol
screen in the newly implemented Post-Deployment Health Reassessment was reported to be
11.8% for active duty and 15.0% for Reserve/Guard.10 A study examining the baseline
prevalence of mental health in the Millennium Cohort showed that the weighted prevalence of
alcohol-related problems, defined as endorsing one of 5 Patient Health Questionnaire measures,
was lower in regular active-duty members (11.5%) compared with Reserve/Guard members
(14.1%).61 Possible explanations for increased risk for new-onset drinking outcomes in
Reserve/Guard members after deployment include inadequate training and preparation of
civilian soldiers for the added stresses of combat exposures faced during deployment; increased
stress among individuals and their families having to transition between military and civilian
occupational settings; military unit cohesiveness; and reduced access to support services,
including family services, health and physical fitness programs, and ongoing prevention
programs in civilian communities.10,62

Other demographic and military characteristics associated with changes in drinking behavior
include younger age, sex, race/ethnicity, and service branch. Increased risk for alcohol
problems in younger personnel is not surprising when it is compared with that of other young
cohorts and reported high binge-drinking levels.63 Interventions focused on drinking reduction
in younger cohorts that have been effective should be considered in young military personnel
before, during, and after deployment. Women were significantly more likely to start drinking
heavily but less likely to start binge drinking or have alcohol-related problems compared with
men, which may be due to women turning to drinking as a coping mechanism, whereas men
may have a higher propensity for risk-taking behaviors.64,65 Sex-specific educational
programs for interventions to reduce drinking may be considered. Our finding that whites were
at increased risk for drinking outcomes compared with blacks or other races is consistent with
past research.38,41,42 Active-duty Marines were also found to be at increased odds of
continuing to binge drink after deployment, as well as to experience new-onset alcohol-related
problems. Marines may represent another group that should be targeted for interventions
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because the Hoge et al9 study also showed a higher likelihood of alcohol misuse among Marines
than Army personnel after deployment.

Individuals with previous mental health or alcohol problems were at significantly increased
risk for changes in drinking behavior. Among CAGE/alcohol-positive individuals at baseline,
risk for new-onset and continued drinking at follow-up was high for all 3 outcomes, potentially
representing vulnerability toward drinking in these individuals. Those with baseline symptoms
of depression or PTSD and depression were also at increased risk for new-onset alcohol-related
problems in active duty and Reserve/Guard. Among Reserve/Guard, the risk for new-onset
alcohol-related problems was significant for those with any report of mental health symptoms
or medication use, possibly because of the difficulties of work and family responsibilities that
shift quickly. Research has suggested that PTSD is associated with changes in alcohol
consumption5 and that alcohol misuse is comorbid with several mental health disorders.56
However, it is difficult to separate any clear causal pathways because the etiology of these
disorders is likely intertwined.

Unfortunately, a simple solution to mitigating the effects of these comorbidities among military
personnel has yet to be discovered, and research has identified difficulties in reducing stigma
and barriers to care.8–10 A recent report showed that although the military has reduced
smoking and other drug use, progress remains slow on reduction in heavy drinking.66
Continued screening using such items as the Post-Deployment Health Reassessment, given 3
to 6 months after deployment, will help to identify at-risk individuals who may need to seek
treatment. As Milliken et al10 suggested, it is important that the military establish policies
endorsing “confidentiality” and “self-referral” for optimal effectiveness. A potentially
interesting strategy to aid problem drinkers is self-help, Web-based intervention.67 This
method was tested in a controlled trial, showed efficacy in drinking reduction, and could be
promising for use among military personnel because of perceived privacy of a Web-based tool.
Another potential strategy to reduce drinking involves assessing “drinking motivation type
(experimenters, thrill seekers, multireasoners, and relaxers)” and then targeting interventions
according to a person’s profile.68 Finally, a technique called the brief negotiated interview,
proposed by Fernandez et al,69 uses a “method designed to enhance a patient’s motivation to
change, rooted in the principles of motivational interviewing.” This method might be useful
for the military in settings in which one-on-one interaction is feasible because development of
rapport with the individual is a key to this method.

Our study has several possible limitations. The Millennium Cohort may not be representative
of the military as a whole or those who are deployed. However, thorough evaluations of possible
biases suggest the cohort is a representative sample of military personnel, as measured by
demographic and mental health characteristics and reliable health and exposure reporting.18,
61,70–74 Nondeployed individuals may not have deployed because they were unfit owing to
health status, which means our comparison group may have been less healthy than our deployed
groups, potentially biasing our results toward the null. Another important limitation is that the
authors did not collect information on the circumstances under which the participants took the
survey. Therefore, the various circumstances under which responses were reported, such as
anxiety before war, may have influenced response. However, because both binge drinking and
alcohol-related problems were related to behaviors during the past year, the effect of differing
circumstances was likely minimal. Additionally, the average amount of time between returning
home from deployment and completing the follow-up survey was 1 year, making it difficult
to determine both short- and long-term effects of deployment on alcohol use. Self-reported
data are subject to recall bias, and the actual number of drinks consumed in the past week may
be difficult for participants to easily remember.75,76 Measures of binge drinking also differed
slightly between baseline and follow-up assessments. Although the core text of the questions
(“5 or more drinks” in 1 day or on 1 occasion) was nearly identical, the response options were

Jacobson et al. Page 8

JAMA. Author manuscript; available in PMC 2009 May 11.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



presented differently. Another potential limitation is that both questionnaires identify overall
alcohol consumption, which has been shown to underestimate actual consumption compared
with beverage-specific consumption questions.75 It is also possible that military personnel are
less likely to endorse alcohol-related questions because of concern that acknowledging risky
behavior could hinder career progression. However, other studies have found that self-reported
weekly alcohol consumption measures, even when service members know the survey is not
anonymous, demonstrate good criterion-related validity.31 Finally, although we collected data
on several known and theoretical confounders, we did not have information on other drug use.

Despite these limitations, our study has important strengths. The Millennium Cohort has the
advantage of being systematically drawn from all branches and components of the US military,
yielding a large sample size with statistical power to detect meaningful differences among
subgroups of this population. Additionally, data on quantity of drinking are strengthened by
the use of different metrics (weekly drinking, daily drinking, and alcohol problems) to capture
this information. Moreover, these data longitudinally measure heavy drinking, binge drinking,
and drinking-related problems, independent of the timing of deployment, providing
prospective insight into these outcomes and any relationship to military deployment in a large
population-based sample. Further, alcohol use has been suggested as one possible explanation
for previously unexplained increases in injury mortality subsequent to deployment.77 Finally,
although self-reported alcohol consumption may not be a perfect measure, other epidemiologic
studies have found these measurements to be generally reliable.78,79

In conclusion, our study found that combat deployment in support of the wars in Iraq and
Afghanistan was significantly associated with new-onset heavy weekly drinking, binge
drinking, and other alcohol-related problems among Reserve/Guard and younger personnel
after return from deployment. These results are the first to prospectively quantify changes in
alcohol use in relation to recent combat deployments. Interventions should focus on at-risk
groups, including Reserve/Guard personnel, younger individuals, and those with previous or
existing mental health disorders. Further prospective analyses using Millennium Cohort data
will evaluate timing, duration, and comorbidity of alcohol misuse and other-alcohol related
problems, better defining the long-term effect of military combat deployments on these
important health outcomes.
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Figure . Millennium Cohort Study Flow of Participants From Original Sample to Baseline and
Follow-up Enrollments to Final Study Population
aThe 2560 individuals included in the pilot or feasibility study were removed from the mailing
list so they would not receive an additional survey.
bIndividuals were considered ineligible if they had an invalid Social Security number, were
not serving in the military as of October 1, 2000, or if the survey was filled out by someone
other than the invited individual.
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