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A 2013 Institute of Medicine committee report
determined that substance use problems in the
military are a public health crisis and recommended that the Department of Defense (DoD)
improve the quality of prevention, early
intervention, and treatment of substance
use problems among service members.1
Population-based studies reported increased
binge drinking in the military over the past
decade,2 with almost 40% of currently drinking active duty members reporting binge
drinking in the past 30 days in the 2011 DoD
Health Related Behaviors Survey of Active
Duty Military Personnel.3 Furthermore, young
service members and those younger than the
legal drinking age reported more binge drinking than did their civilian counterparts.4,5
Cost and consequences of alcohol misuse
in the military merit further attention. Binge
drinkers in the military report higher rates
of accidents, criminal justice problems, and
military-related job problems compared with
their peers,4,6---8 hindering the readiness of US
armed forces.1,9---12 US Army and DoD forensic
analysis of military suicides has linked alcohol
and drug abuse with suicide cases.13,14 In 2011,
substance use disorders (alcohol and other
drugs) ranked seventh for medical encounter
burden in the Military Health System, ﬁrst for
total hospital bed days and among the top 4
conditions for duty days lost as a result of
seeking medical care.15 Furthermore, medical
encounters associated with acute and chronic
alcohol diagnoses were 50% higher in 2010
than in 2001.15
Whether the upward trend in alcohol misuse
is directly linked to the decade of conﬂict in
Operation Enduring Freedom and Operation
Iraqi Freedom is unknown, but alcohol misuse
is associated with deployment duration and
frequency and combat exposure.16---20 The association of deployment with alcohol misuse
may be mediated through combat-related
comorbidities, including posttraumatic stress
disorder and traumatic brain injury.16,21

Objectives. We identified to what extent the Department of Defense postdeployment health surveillance program identifies at-risk drinking, alone or in
conjunction with psychological comorbidities, and refers service members who
screen positive for additional assessment or care.
Methods. We completed a cross-sectional analysis of 333 803 US Army active
duty members returning from Iraq or Afghanistan deployments in fiscal years
2008 to 2011 with a postdeployment health assessment. Alcohol measures included
2 based on self-report quantity-frequency items—at-risk drinking (positive Alcohol
Use Disorders Identification Test alcohol consumption questions [AUDIT-C] screen)
and severe alcohol problems (AUDIT-C score of 8 or higher)—and another based on
the interviewing provider’s assessment.
Results. Nearly 29% of US Army active duty members screened positive for
at-risk drinking, and 5.6% had an AUDIT-C score of 8 or higher. Interviewing
providers identified potential alcohol problems among only 61.8% of those screening positive for at-risk drinking and only 74.9% of those with AUDIT-C scores of 8 or
higher. They referred for a follow-up visit to primary care or another setting only
29.2% of at-risk drinkers and only 35.9% of those with AUDIT-C scores of 8 or higher.
Conclusions. This study identified missed opportunities for early intervention
for at-risk drinking. Future research should evaluate the effect of early intervention on long-term outcomes. (Am J Public Health. Published online ahead of
print June 12, 2014: e1–e11. doi:10.2105/AJPH.2014.301901)

One intervention point to address alcohol
misuse is through the DoD’s postdeployment
health surveillance program, which includes
a health assessment (Post-Deployment Health
Assessment [PDHA], Form DD 2796) within
30 days after return from deployment and
a second health assessment 3 to 6 months
postdeployment (Post-Deployment Health
Re-Assessment [PDHRA], Form DD 2900).22
Improvements to the program over time have
included additional scoring instructions and
guidelines for the clinicians who review the
self-report assessments23 and revisions to
the PDHA and PDHRA in 2008, including
the addition of standardized screening items
for alcohol consumption.24
Previous studies have reported on selfreported alcohol misuse and mental health
problems when older versions of these health
assessments were used and have identiﬁed
overall low referrals postdeployment to specialty alcohol treatment between 2003 and
2005.25,26 Hoge et al.26 examined the PDHA
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reports of US Army and Marine members
returning from Operation Enduring Freedom
and Operation Iraqi Freedom in 2003 to 2004
and reported that prevalence of mental health--positive screens for those who served in
Operation Iraqi Freedom was higher than for
those serving in Operation Enduring Freedom,
19.1% and 11.3%, respectively, with low referral rates for mental health problems: only
4.3% (Operation Iraqi Freedom) and 2.0%
(Operation Enduring Freedom). Milliken et al.25
studied the PDHRA reports of US Army service
members returning from Operation Iraqi Freedom in 2005 to 2006 and reported that 11.8%
appeared to have concern about their drinking
based on 2 items27; however, only 0.2% overall
were referred for specialized treatment to the
Army Substance Abuse Program.
This study was intended to provide the DoD
with targeted information to improve responsiveness to postdeployment problems among
those who have served in Operation Enduring
Freedom and Operation Iraqi Freedom. We
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used data from the Substance Use and Psychological Injury Combat Study (SUPIC) to
update these ﬁndings, to examine both at-risk
drinking and severe alcohol problems, and in
more detail to examine the extent to which the
DoD postdeployment health surveillance program identiﬁes at-risk drinking, alone or in
conjunction with co-occurring psychological
problems, and refers returning service members for additional assessment or care in
primary care or elsewhere.25,26 We identify
speciﬁc factors associated with service members
receiving referrals and highlight missed opportunities for early intervention.

METHODS
The SUPIC is a longitudinal, observational
study funded by the National Institute on Drug
Abuse. Rationale, methods, and a description of
the SUPIC cohort are provided elsewhere.28
We analyzed cross-sectional PDHA data collected from US Army active duty members
within 60 days of their Operation Enduring
Freedom and Operation Iraqi Freedom index
deployment ending in ﬁscal years 2008 to 2011.

Data Sources
Data sources include deployment information from the Contingency Tracking System
and demographic and military characteristics
from the Defense Enrollment Eligibility Reporting System.28 Service member self-reported
postdeployment symptoms, as well as interviewing provider assessment and report of referrals,
were from the PDHA (DD 2796, version 2008).

Sample
From the SUPIC cohort of US Army active
duty members with an index deployment ending in ﬁscal years 2008 to 2011 (n = 434 986),
we selected a subsample that had a matched
2008 version PDHA (n = 333 803) with an
algorithm described elsewhere.28

Measures
Alcohol measures. US Army active duty
members reported how often they had 6 or
more drinks on 1 occasion. We deﬁned binge
drinking as any report of drinking 6 or more
drinks on 1 occasion and note that a more
conservative deﬁnition is promoted by the
National Institute on Alcohol Abuse and

Alcoholism.29 Own concern of alcohol misuse
was based on endorsement of either item on
the Two-Item Conjoint Screen: “Did you use
alcohol more than you meant to?” and “Have
you felt that you wanted to or needed to cut
down on your drinking?”27 At-risk drinking
and Alcohol Use Disorders Identiﬁcation Test
alcohol consumption questions [AUDIT-C]
scores of 8 or higher were based on the
AUDIT-C, a 12-point scale based on 3 questions (each coded 0---4): (1) How often do you
have a drink containing alcohol? (2) How many
drinks containing alcohol do you have on
a typical day when you are drinking? and (3)
How often do you have 6 or more drinks on
1 occasion? Respondents screen positive for
at-risk drinking with scores of 3 or higher for
women or 4 or higher for men. The AUDIT-C
is a validated screen for at-risk drinking and
alcohol use disorders that has been used with
military populations, as well as in the Veterans
Health Administration.30---35 The US Department of Veterans Affairs/DoD Clinical Practice
Guidelines for Management of Substance Use
Disorders36 recommends referral to a specialist
for treatment of substance use disorders with
an AUDIT-C score of 8 or higher, which may
be indicative of alcohol dependence or severe
alcohol problems.37,38 We also classiﬁed
AUDIT-C scores into risk zones based on
a published gender-speciﬁc algorithm that associates the distribution of scores with the
probability of current alcohol dependence.39
Provider-assessed alcohol problem. Interviewing providers report their own assessment of
whether the service member has an alcohol
problem based on their review of the selfreported alcohol items, AUDIT-C score, and
any further assessments they conduct. Their
recorded response is either no evidence of
alcohol problem, potential alcohol problem,
or potential alcohol problem and refer to
primary care.
Psychological health, behavioral risk, and
traumatic brain injury. Posttraumatic stress
disorder (PTSD) was assessed with the Primary
Care-PTSD, a 4-item screen that measures
symptoms of re-experiencing, avoidance, hyperarousal, and numbing in the past 30 days.
Endorsement of 3 or more items was considered a positive screen.40---42 The 2-item Patient
Health Questionnaire (PHQ-2) screened for
depression by assessing how emotional
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problems affected members’ functioning in the
past month; a total score of 3 or higher was
considered positive.43 We deﬁned harmful
thoughts as a “yes” or “unsure” response to
either of 2 items that interviewing providers
directly administered by asking members if
they had been bothered by thoughts in the past
month of being “better off dead or hurting
yourself in some way” or had “thoughts or
concerns that you might hurt or lose control
with someone.” A positive screen for traumatic
brain injury with postconcussive symptoms
was scored consistent with Veterans Health
Administration/DoD deﬁnitions and was based
on self-reported items of an injury event during
deployment, accompanied by either an alteration or a loss of consciousness, and at least 1
postconcussive symptom after the event and in
the past week (e.g., memory problems, headaches).24,44,45
Demographics, deployment, health status. Demographics, obtained from the Defense Enrollment Eligibility Reporting System, were measured
at the beginning of the index deployment and
consisted of rank (ofﬁcer, enlisted), gender, race
(Asian/Paciﬁc Islander, Black, other, White),
marital status (divorced, other, married), and
residence region (North, South, West/Alaska,
outside of continental United States, other).
Deployment events were based on self-report
about the index deployment from the PDHA
and included wounded, injured, assaulted, or
hurt; seen 4 or more times in sick call; and
number of combat exposures (encountered dead
bodies or saw people killed or wounded, engaged
in direct combat and discharged a weapon, felt
in great danger of being killed). Length of index
deployment (1---11, 12, or > 12 months) was
obtained from the Contingency Tracking System.
Health status was assessed from the PDHA by
asking members to rate their health in the past
month.
Interest in discussing concerns. Members
checked items indicating if they (1) would like
a health care visit to discuss a health concern;
(2) were interested in information or assistance
for stress, emotional, or alcohol problems or for
a family or relationship concern; and (3) sought
during deployment, or intend to seek, mental
health counseling.
Provider referral (dependent variable) and
other responses. From the matched PDHA, we
examined the checklist of items where the
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provider indicated the type of referral made, if
any, and whether he or she offered health
education or provided information on health
care beneﬁts or other resources information.
For analysis of behavioral health referrals, the
dependent variable was the provider’s check
that a referral to be seen within 30 days was
made to any of 4 settings: primary care/family
practice, behavioral health in primary care/
family practice, mental health specialty care,
or substance abuse program. We used this
broader deﬁnition because an appropriate response to a positive screen may be a follow-up
assessment conducted in primary care or
a specialty program. Providers also indicated if
the member declined the interview or refused
a referral.
Statistical analysis. We estimated the prevalence of alcohol problems for each alcohol
measure separately and, among those with
positive test results, calculated the percentage
assessed as having a problem by the interviewing provider. We compared the distribution of deployment events and psychological
comorbidities among those who were screened
or assessed as positive with those who were
screened or assessed as negative. Because
of the large sample size, we did not report
P values; rather, we emphasized the magnitude
of the differences.
We used multivariate logistic regression to
model the odds of referral to be seen for care
within 30 days. All models were adjusted for
demographics, deployment events, health status,
and traumatic brain injury. To determine
whether a positive alcohol screen or assessment
increased the odds of referral when psychological comorbidities were controlled, we ﬁt a series
of models including PTSD, depression, and
harmful thoughts (separate indicator variables)
alone and in combination with a measure of
alcohol problems (separate models: AUDIT-C
score of 8 or higher; interviewing provider--assessed alcohol problem; and a combination of
the 2: positive for AUDIT-C score of 8 or higher
only, interviewing provider---assessed alcohol
problem only, or both, vs neither).
To estimate the predicted percentage of
US Army active duty members who would be
referred, with or without alcohol or psychological problems, we calculated the predicted
probability from a multivariate logistic regression
and expressed the probability as a percentage.

The model was adjusted for the characteristics
included in the previously discussed models, with
the psychological comorbidities replaced with
a single yes-or-no variable, and alcohol problems
measured with the AUDIT-C score of 8 or higher.
Each characteristic was set to the modal value
of the sample: enlisted, male, White, married,
Southern region, index deployment 1 to 11
months, high combat exposure, no traumatic
brain injury, and self-reported health status as
excellent or very good.
We compared the demographic and deployment characteristics of US Army active
duty members in the analysis sample with
those without a matching PDHA who were
excluded (23%) to assess possible selection
bias. The major difference was that included
members were less likely to have a deployment
ending in ﬁscal year 2008 (7.0% vs 64.7%),
a likely consequence of our decision to restrict
analysis to the version 2008 PDHA. Other
differences between included and excluded
members, respectively, were age (6.3% vs
10.8% in 40 years and older age group), rank
(11.1% vs 16.2% ofﬁcer), index deployment
longer than 12 months (29.8% vs 51.9%), and
having an inpatient facility visit during or after
the index deployment (0.6% vs 3.6%).
All calculations were performed with SAS/
Base and SAS/STAT software version 9.2 (SAS
Institute, Cary, NC).

RESULTS
The analysis sample was predominantly
younger (aged 17---24 years; 45.9%) and male
(89.8%); other demographic and deployment
characteristics of the analysis sample were
similar to those reported for all US Army active
duty members in the SUPIC.28

Self-Reported Alcohol Consumption and
Concerns
More than 70% of US Army active duty
members were current drinkers, with more
than one third (37.6%) reporting binge drinking (Table 1), of whom 43.9% reported binge
drinking at least monthly and 19.4% at least
weekly. Nearly 29% were positive for at-risk
drinking according to gender-speciﬁc AUDIT-C
cutpoints for which further assessment and
brief intervention are recommended.39 About
5.6% had an AUDIT score of 8 or higher.
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Despite self-report of frequent episodes of
excessive drinking, only 3.6% reported concerns about drinking too much or needing to cut
down.
Almost one fourth (22.9%) of US Army
active duty members who reported binge
drinking daily were assessed as not having an
alcohol problem by the interviewing provider.
Similarly, one fourth (25.1%) of those with an
AUDIT-C score of 8 or higher suggestive of
severe alcohol problems were assessed as not
having an alcohol problem. Among those with
the highest AUDIT-C risk zone scores of 10 to
12, the interviewing provider assessed 20.1%
of men and 29.4% of women as not having an
alcohol problem.

Self-Reported Combat Experiences and
Psychological Comorbidities
Overall, deployment events and psychological comorbidities were more prevalent among
those screening positive compared with those
screening negative for each alcohol measure
shown in Table 2. In particular, those with
AUDIT-C scores of 8 or higher had the highest
prevalence of deployment events and possible
psychological comorbidity; 64.9% reported at
least 1 deployment event or had a positive
psychological screen. Additionally, 22%
expressed interest in a health care visit to
discuss health concerns, and 10.3% said that
they sought help or intended to seek counseling
for a mental health concern; a minority was
interested in assistance for stress, an emotional
problem, or an alcohol concern (7%) or family
or relationship problems (4%; data not shown).

Provider Referrals and Other Actions
Overall, 24.5% of US Army active duty
service members were referred to be seen
within 30 days of the health assessment in
primary care/family practice, behavioral health
in primary care/family practice, mental health
specialty care, or a substance abuse program.
Fewer than 1.0% of members declined a provider interview, and fewer than 2.0% refused
a referral (data not shown). Having a providerassessed alcohol problem was associated with
an increased likelihood of referral. Among US
Army active duty members with AUDIT-C
scores of 8 or higher, 23.2% were referred if
no alcohol problem was identiﬁed compared
with 40.1% of those with a potential alcohol
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TABLE 1—Self-Reported Postdeployment Alcohol Consumption and Concerns in US Army Active Duty Members With an Index Deployment Ending
in Fiscal Years 2008 to 2011, by Interviewing Provider–Assessed Alcohol Problem: Substance Use and Psychological Injury Combat Study
Interviewing Provider–Assessed Alcohol Problem, No. (%)
Self-Reported Alcohol Consumption and Concerns
Total

Total Respondents, No. (%)

Yes

No

333 803 (100)

62 626 (18.8)

271 771 (81.4)

Binge drinking (‡ 6 drinks on 1 occasion)
Not a current drinker

96 734 (29.0)

Drink but never binge or not marked
< monthly

768 (0.8)

95 966 (99.2)

111 542 (33.4)
70 374 (21.1)

4075 (3.7)
22 604 (32.1)

107 467 (96.3)
47 770 (67.9)

Monthly

30 813 (9.2)

17 771 (57.7)

13 042 (42.3)

Weekly

21 670 (6.5)

15 350 (70.8)

6320 (29.2)

2670 (0.8)

2058 (77.1)

612 (22.9)

57 783 (46.0)

67 744 (54.0)

9007 (74.0)

3157 (26.0)

Daily
Any occasion of ‡ 6 drinks

125 527 (37.6)

Self-reported own concern - TICS positive (1 or 2 “yes” responses)a

12 164 (3.6)

AUDIT-C
Positiveb
AUDIT-C or TICS positive

95 974 (28.8)
98 043 (29.4)

59 276 (61.8)
60 562 (61.8)

36 698 (38.2)
37 481 (38.2)

Score ‡ 8b

18 826 (5.6)

14 101 (74.9)

4725 (25.1)

Risk zones (men only)c
0–2

184 026 (61.4)

2298 (1.2)

181 728 (98.8)

3–4

54 553 (18.2)

15 662 (28.7)

38 891 (71.3)

5–6

33 294 (11.1)

19 875 (59.7)

13 419 (40.3)

7–9

22 031 (7.4)

15 289 (69.4)

6742 (30.6)

5859 (2.0)

4683 (79.9)

1176 (20.1)

10–12
Risk zones (women only)
0–1

22 367 (65.7)

171 (0.8)

2

3883 (11.4)

80 (2.1)

22 196 (99.2)
3803 (97.9)

3

2998 (8.8)

1593 (53.1)

1405 (46.9)

4–6

3908 (11.5)

2327 (59.5)

1581 (40.5)

7–9

748 (2.2)

552 (73.8)

196 (26.2)

10–12

136 (0.4)

96 (70.6)

40 (29.4)

a

Responses to the Two-Item Conjoint Screen (TICS): indicated drinking more than wanted to or reported needing or wanting to cut down on drinking. The TICS is positive if respondent answers
affirmatively to either concern.
b
The Alcohol Use Disorders Identification Test alcohol consumption questions (AUDIT-C) screens for at-risk drinking and is the sum of 3 consumption items with possible scores ranging from 0 to 12;
positive for women ‡ 3, for men ‡ 4. Scores of 8 or higher indicate severe alcohol problems.
c
Risk zones are consistent with those used in Rubinsky et al.39

problem identiﬁed. Among those with a positive depression screen, 54.5% were referred
for a provider-identiﬁed potential alcohol
problem compared with 44.3% in those with
no alcohol problem (data not shown).
Of US Army active duty members for whom
a potential alcohol problem was identiﬁed,
1.7% were referred to a substance abuse program, 5.5% to mental health specialty care,
8.2% to behavioral health in primary care/
family practice, and 24.4% to primary care/
family practice. These referrals were not mutually exclusive, and the reason for referral was
unknown. Additionally, among those identiﬁed

with a provider-assessed alcohol problem
(18.8% of the full sample), interviewing providers reported that they provided health
education to 69.5% and noted that some were
already under care for physical symptoms or
a psychological problem, 11.0% and 4.8%,
respectively (data not shown).
In terms of those returning service members
who expressed interest in further assistance,
even though providers were more likely to
refer US Army active duty members who
requested assistance than those who did not,
the majority (51.8%) wanting a health care
visit or wanting assistance with a family or
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relationship problem (50.8%) were not referred, and a large minority (43.0%) wanting
assistance with stress, emotions, or an alcohol
concern, or wanting to cut down on drinking
(43.0%), were not referred (data not shown).

Missed Opportunity Analysis
Figure 1 displays the composition of the US
Army active duty sample on both postdeployment screening characteristics and referral
disposition, using the stringent criterion of
AUDIT-C scores of 8 or higher. The majority
(67%) of US Army active duty members
returning from deployment did not meet any
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TABLE 2—Self-Reported Deployment Events and Postdeployment Screen Results in US Army Active Duty Members With an Index Deployment
Ending in Fiscal Years 2008 to 2011, by Alcohol Status: Substance Use and Psychological Injury Combat Study
AUDIT-Ca or TICSb

AUDIT-C Score ‡ 8a

Interviewing Provider–Assessed Alcohol Problem

Positive,
No. (%)

Negative,
No. (%)

Positive,
No. (%)

Negative,
No. (%)

Positive,
No. (%)

Negative,
No. (%)

Total Respondents,
No. (%)

Total

98 043 (100)

235 760 (100)

18 826 (100)

314 977 (100)

62 626 (100)

271 177 (100)

333 803 (100)

Deployment events (during index deployment)
Wounded, injured, or assaulted

19 482 (19.9)

37 254 (15.8)

4350 (23.1)

52 386 (16.6)

12 839 (20.5)

43 897 (16.2)

56 736 (17.0)

Seen by health care provider ‡ 4 times

20 003 (20.4)

40 336 (17.1)

4383 (23.3)

55 956 (17.8)

13 033 (20.8)

47 306 (17.4)

60 339 (18.1)
15 091 (4.5)

Self-Reported Responses

Postdeployment screen results
TBI with postconcussive symptoms positivec

6596 (6.7)

8495 (3.6)

2072 (11.0)

13 019 (4.1)

4589 (7.3)

10 502 (3.9)

PC-PTSD positived

8507 (8.7)

10 397 (4.4)

2712 (14.4)

16 192 (5.1)

5969 (9.5)

12 935 (4.8)

18 904 (5.7)

11 079 (11.3)

14 524 (6.2)

3965 (21.1)

21 638 (6.9)

7760 (12.4)

17 843 (6.6)

25 603 (7.7)

Depression (PHQ-2) positivee
Harmful thoughtsf
Difficulty with emotional problems in past
month (somewhat, very, extremely)
Any deployment event or positive for any

2308 (2.4)

2958 (1.3)

792 (4.2)

4474 (1.4)

1783 (2.8)

3483 (1.3)

5266 (1.6)

31 322 (31.9)

54 985 (23.3)

8074 (42.9)

78 233 (24.8)

21 006 (33.5)

65 301 (24.0)

86 307 (25.9)

52 547 (53.6) 100 430 (42.6) 12 226 (64.9) 140 751 (44.7)

34 501 (55.1)

118 476 (43.6)

152 977 (45.8)

postdeployment screens
Note. AUDIT-C = Alcohol Use Disorders Identification Test alcohol consumption questions; PC-PTSD = Primary Care–Posttraumatic Stress Disorder; PHQ-2 = 2-item Patient Health Questionnaire;
TBI = traumatic brain injury; TICS = Two-Item Conjoint Screen.
a
The AUDIT-C screens for at-risk drinking and is the sum of 3 consumption items with possible scores ranging from 0 to 12; positive for women ‡ 3, for men ‡ 4. Scores of 8 or higher indicate severe
alcohol problems.
b
The TICS: indicated drinking more than wanted to or reported needing or wanting to cut down on drinking. The TICS is positive if respondent answers affirmatively to either concern.
c
Positive screen for TBI with postconcussive symptoms in the past week.
d
Past-month PTSD, based on the PC-PTSD screen, which is positive if the respondent endorses any 3 items out of 4 about PTSD symptoms.
e
The PHQ-2 is a screening test for depressed mood or anhedonia in the past month; scores range from 0 to 6, with 3 or higher being positive.
f
Based on response to 2 items, thinking about either harming self or harming others in the past month when asked by Post-Deployment Health Assessment provider.

psychological or alcohol self-report screening
criteria and did not receive a referral. The
second largest group was composed of US
Army active duty who received a referral but
did not screen positive for any psychological or
alcohol problem (17.5%); presumably, the referral was for a physical issue. Seven percent
had 1 or more positive psychological or alcohol
screens and were referred. The referred group
was smaller than the “missed opportunity”
group of US Army active duty members with 1
or more positive psychological or alcohol
screen(s) and not referred (8.9%). Of the
missed opportunity group, 41% had a positive
AUDIT-C score of 8 or higher.

Factors Associated With Referral
In a multivariate regression model that
controlled for demographic, deployment, and
health status (Table 3), fair or poor health was
associated with increased odds of being referred (model 1; adjusted odds ratio [AOR] =
3.22; 95% conﬁdence interval [CI] = 3.14,
3.30), and traumatic brain injury was

associated with increased odds of referral
(AOR = 1.75; 95% CI = 1.69, 1.82). In model
2, psychological comorbidities were associated
with increased odds of referral, particularly
harmful thoughts (AOR = 4.47; 95% CI =
4.18, 4.76), and the magnitude of the AORs for
combat and physical health measures was
slightly reduced.
In model 3, members with provideridentiﬁed alcohol problems had increased odds
of referral (AOR = 1.46; 95% CI = 1.43, 1.49).
We substituted the provider-identiﬁed alcohol
problem with an indicator for an AUDIT-C
score of 8 or higher and found that the odds
ratio was smaller in magnitude (AOR = 1.32;
95% CI = 1.28, 1.37; data not shown). Model
4 found that those who had an AUDIT-C score
of 8 or higher only had reduced odds of
referral (AOR = 0.80; 95% CI = 0.75, 0.86)
relative to those with AUDIT-C scores lower
than 8 and for whom the interviewing provider
did not assess an alcohol problem. Members
with a provider-identiﬁed alcohol problem
only, or in conjunction with an AUDIT-C score
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of 8 or higher, had increased odds of referral.
Other variables associated with increased odds
of referral were enlisted rank, female gender,
Black or other race, being married, and an
index deployment lasting 1 to 11 months (data
not shown).

Effect of Alcohol Risk on Referral
To examine the effect of alcohol versus
psychological problems on referral, we estimated the proportion of the sample that would
be referred if either or both of these problems
were present (Figure 2). We reported results
separately by injury status for hypothetical US
Army active duty members. Of those screening
negative for alcohol or psychological comorbidities (i.e., base case), the predicted percentage referred was 14.3% for noninjured and
22.7% for injured. An AUDIT-C score of 8 or
higher was associated with a small incremental
increase in the proportion referred: less than
4 percentage points for noninjured and about
5 percentage points for an injured US Army
active duty member. Screening positive for
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No BH Reported and
Referred Other Reason

Missed Opportunity:
BH Reported and
Not Referred

BH Reported and
Referred
58 558
17%

23 279
7%

MH Only

17 636
5%

Alcohol Only

9441
3%
2634
1%

29 711
9%
222 255
67%

No BH Reported and Not
Referred

Both MH and
Alcohol

Note. BH = behavioral health; MH = mental health. Alcohol indicates a score of 8 or higher (severe alcohol problems) on the
Alcohol Use Disorders Identification Test alcohol consumption questions (AUDIT-C). BH indicates either MH or alcohol. MH
refers to a positive screen for past-month posttraumatic stress disorder, depression (2-item Patient Health Questionnaire), or
harmful thoughts. Referred indicates referred to be seen for care within 30 days of postdeployment screen to any of the
following: primary care, BH in primary care, MH specialty care, or substance abuse program.

FIGURE 1—Postdeployment behavioral health screening and referral results in US Army
active duty members with an index deployment ending in fiscal years 2008 to 2011:
Substance Use and Psychological Injury Combat Study.
a psychological comorbidity led to greater increments in referral (13.0 and 17.1 percentage
points, respectively). An AUDIT-C score of 8
or higher co-occurring with a psychological
comorbidity led to an incremental increase
over psychological problems alone of 6 or 7
percentage points, respectively. Importantly,
for the scenario of a hypothetical injured US
Army active duty member, we estimated that
the majority (53.4%) of those returning with
psychological and alcohol-related comorbidities
were not referred.

DISCUSSION
We examined postdeployment at-risk
drinking and other alcohol measures in combination with postdeployment screening results
for PTSD, depression, and harmful thoughts, all
intended to identify service members at increased risk for developing problems when
reintegrating into their families and military
communities.36,46 We provided an update and
reﬁnement of referral estimates previously
reported by Hoge et al.26 and Milliken et al.25
by examining newer deployment cohorts and
using the revised (2008) PDHA assessment,
which includes alcohol quantity and frequency
measures. This study examined referral to

primary care (and other) settings for further
assessment or follow-up care, settings appropriate for early intervention and preventive
counseling, reﬂective of the military’s attempts
to destigmatize help seeking for postdeployment psychological concerns.47 Although the
DoD’s postdeployment health surveillance
program has evolved, our main ﬁnding was
that interviewing providers referred for
a follow-up visit only 29.2% of at-risk drinkers
and only 35.9% of those with AUDIT-C scores
suggestive of severe alcohol problems. We
also conﬁrmed the previously reported low
rates of postdeployment referral for other
mental health issues, including PTSD and
depression.25,26 Multivariate models showed
that US Army active duty members with
a provider-assessed alcohol problem had increased odds of receiving a referral; however,
the odds of referral were greater for those with
other psychological issues. Although these low
referral rates may be associated with service
member refusal or reluctance,48---54 our ﬁndings did not conﬁrm this assumption because
fewer than 2.0% refused a referral. Furthermore, of those expressing interest in assistance,
most were not referred.
Among service members who reported being current drinkers, 23.0% reported binge
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drinking at least monthly. This estimate is low
relative to estimates of binge drinking reported
on anonymous DoD surveys, ranging from
40% to 56%,3,8 and likely an underestimate,
but this estimate conﬁrms that postdeployment
risky drinking is common and should raise
concern. Results indicate that inclusion of
objective alcohol measures (frequency and
quantity of drinking) provides a more troubling
picture than members’ own concerns or
provider-identiﬁed alcohol problems. US Army
active duty members appeared unaware or
unwilling to express concern about their own
alcohol consumption, with only 3.6% reporting
concern, a lower estimate than the 11.8%
reporting concern on the PDHRA among an
earlier cohort in the Milliken et al.25 study, as
well as the 31.5% of Operation Enduring
Freedom and Operation Iraqi Freedom Army
members reporting concern on an anonymous
survey in 2003 to 2006.55 Despite low concern about their alcohol consumption, 6.7%
reported interest in assistance with stress, an
emotional problem, or an alcohol concern, and
10.3% sought mental health help during deployment or reported intending to seek help.
Furthermore, interviewing providers underidentiﬁed potential alcohol problems; they
identiﬁed a problem among only 74.9% of
those with AUDIT-C scores of 8 or higher
and in 79.9% and 70.6% of men and women,
respectively, with the highest AUDIT-C risk
zone scores of 10 to 12.39 Although we expect
some false-positive results when examining
screening data only, these gaps are too large
to be explained solely by false-positive results,
especially among the highest scores. Thus,
the negative consequences of at-risk drinking
appear either misunderstood or minimized
in the postdeployment health surveillance
program, consistent with what was reported
previously.25 Most importantly, even for service members returning with indicators of both
psychological problems and severe alcohol
problems, there was no indication of referral
for a follow-up visit.

Limitations of the Study
Several factors limited our ﬁndings. First, we
excluded members who completed the older
version of the PDHA and those with date ﬁelds
on the deployment record and PDHA form that
were a poor match (i.e., outside a 60-day
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TABLE 3—Characteristics Associated With the Odds of Referral to Be Seen for Care Within 30 Days in US Army Active Duty Members With an
Index Deployment Ending in Fiscal Years 2008 to 2011: Substance Use and Psychological Injury Combat Study
Multivariate Logistic Model, AOR (95% CI)a

Characteristics

Referral to Be Seen
for Care Within
30 Days, No. (%)

Model 1:
Base
Model

Model 2: Add
Psychological
Comorbidities

Model 3: Add Interviewing
Provider–Assessed
Alcohol Problem

Model 4: Add AUDIT ‡ 8
by Interviewing Provider–Assessed
Alcohol Problem

b

Combat exposure
None (Ref)

40 334 (20.7)

1.00

1.00

1.00

1.00

1

20 165 (27.7)

1.30 (1.28, 1.33)

1.23 (1.20, 1.25)

1.21 (1.18, 1.23)

1.21 (1.18, 1.24)

2

12 428 (30.5)

1.40 (1.36, 1.43)

1.25 (1.22, 1.29)

1.22 (1.19, 1.26)

1.22 (1.19, 1.26)

3

8910 (35.2)

1.56 (1.51, 1.61)

1.37 (1.33, 1.42)

1.33 (1.29, 1.37)

1.33 (1.28, 1.37)

Excellent or very good (Ref)
Good

30 723 (16.8)
34 855 (30.4)

1.00
1.92 (1.89, 1.96)

1.00
1.80 (1.77, 1.84)

1.00
1.78 (1.75, 1.82)

1.00
1.78 (1.75, 1.82)

Fair or poor

16 168 (45.8)

3.22 (3.14, 3.30)

2.64 (2.57, 2.71)

2.61 (2.54, 2.68)

2.61 (2.54, 2.68)

Wounded, injured, assaultedc

22 797 (40.2)

1.77 (1.73, 1.81)

1.77 (1.73, 1.80)

1.76 (1.73, 1.80)

1.77 (1.73, 1.80)

7631 (50.6)

1.75 (1.69, 1.82)

1.48 (1.42, 1.53)

1.46 (1.41, 1.52)

1.46 (1.40, 1.52)
1.83 (1.76, 1.89)

Health status, past month

TBI with postconcussive symptoms positived
PC-PTSD positivee

10 112 (53.5)

NA

1.86 (1.80, 1.93)

1.83 (1.77, 1.89)

Depression (PHQ-2) positivee

12 128 (47.4)

NA

1.60 (1.55, 1.65)

1.56 (1.51, 1.61)

1.55 (1.51, 1.60)

3766 (71.5)

NA

4.47 (4.18, 4.76)

4.36 (4.09, 4.66)

4.36 (4.08, 4.65)

20 797 (33.2)

NA

NA

1.46 (1.43, 1.49)

NA

Harmful thoughts positivee
Interviewing provider–assessed alcohol problem
AUDIT-C score ‡ 8 by interviewing-provider–assessed
alcohol problem
AUDIT ‡ 8 positive only
Interviewing provider–assessed alcohol problem only
Both positive

1095 (23.2)

NA

NA

NA

0.80 (0.75, 0.86)

15 141 (31.2)

NA

NA

NA

1.39 (1.36, 1.43)

5656 (40.1)

NA

NA

NA

1.66 (1.60, 1.73)

Note. AOR = adjusted odds ratio; AUDIT-C 8+ = Alcohol Use Disorders Identification Test alcohol consumption questions score of 8 or higher; CI = confidence interval; NA = not
applicable; PC-PTSD = Primary Care–Posttraumatic Stress Disorder; PHQ-2 = 2-Item Patient Health Questionnaire; TBI = traumatic brain injury. Referral to be seen for care within 30
days of postdeployment screen to any of the following: primary care, behavioral health in primary care, mental health specialty care, or substance abuse program.
a
Each model adjusted for demographics (rank group, gender, race, marital status, residence region), length of index deployment, and the characteristics shown in the column.
b
Self-report of number of types of combat exposures during index deployment: encountered dead bodies or saw people killed or wounded, engaged in direct combat and discharged
a weapon, felt in great danger of being killed.
c
During index deployment.
d
Positive screen for TBI with postconcussive symptoms in the past week.
e
PC-PTSD positive if the respondent endorsed any 3 items of 4 past-month PTSD symptoms. Depression: PHQ-2; screening test for depressed mood or anhedonia in past month; scores
range from 0 to 6, with 3 or higher being positive. Behavioral risk: based on response to 2 items, thinking about either harming self or harming others in the past month when asked by
Post-Deployment Health Assessment provider.

window), which reduced inclusion of many
2008 cohort members. Second, the reliability
and validity of the PDHA alcohol measures for
Army members have not been established, and
1 study found unsatisfactory reliability among
a sample of air force members on a similar
instrument56 and poor diagnostic metrics.57
We have concern about the ambiguous time
frame of alcohol questions on the PDHA, which
may lower the reliability. Furthermore, the
PDHA or PDHRA is neither voluntary nor
anonymous, and its administration immediately postdeployment has been criticized as not
conducive to obtaining honest reports from
service members.58---60 Lack of anonymity

would contribute to underreporting on these
self-report measures, which may have resulted
in our lower estimates. Furthermore, if interviewing providers perceive that the screening
scores are unreliable, they may hesitate to
recommend follow-up appointments; nevertheless, they are trained to administer additional
assessments for those screening positive.61 If the
provider administers a longer assessment in
response to a positive screen or provides a brief
intervention, there is no record of these actions
or assessment results. Lacking this information,
we cannot determine whether the member
screened negative on a further assessment or if
the provider used his or her own judgment
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when reporting that a service member did not
have a potential alcohol problem.
Other limitations associated with administration of the PDHA affect its usefulness for
research purposes. Speciﬁcally, the program
lacks data about where the PDHA was completed and whether the provider-administered
interview actually occurred, duplicate administrations are frequent, and no information is
kept on the credentials of the interviewing
provider. Whether the PDHA interviewing
providers receive enough training to screen
and competently advise members or if the
environment supports such interaction is
unknown. Additionally, the absence of
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50
45
40

Percentage

35

46.6%

Base case
AUDIT-C 8+ only

39.8%

MH only
MH and AUDIT-C 8+

30

33.1%
27.9%

27.3%

25

22.7%

20
15

18.0%
14.3%

10
5
0
Noninjured Service Member

Injured Service Member

Note. AUDIT-C 8+ = severe alcohol problems on the Alcohol Use Disorders Identification Test alcohol consumption questions;
MH = mental health. Base case indicates negative screen for AUDIT-C 8+ and negative screens for MH. Injured indicates selfreport of being wounded, injured, assaulted, or otherwise hurt during index deployment. MH refers to a positive screen for
past-month posttraumatic stress disorder, depression (2-Item Patient Health Questionnaire), or harmful thoughts. Referred
indicates referred to be seen for care within 30 days of postdeployment screen to any of the following: primary care,
behavioral health in primary care, MH specialty care, or substance abuse program. Predicted percentages were estimated
from multivariate logistic regression model of odds of referral and adjusted for demographic, deployment, and combat
characteristics and health status. Each characteristic was set to modal value of sample: enlisted rank, male, White, married,
residing in southern region, index deployment lasting 1–11 months, high combat exposure (saw wounded, injured, or killed;
engaged in combat and discharged weapon; and felt in danger of being killed), and self-reported excellent or very good health
in past month.

FIGURE 2—Predicted percentage of US Army active duty members with an index deployment
ending in fiscal years 2008 to 2011 referred to be seen for care within 30 days: Substance
Use and Psychological Injury Combat Study.

a checkmark is interpreted as a “no” when
indeed the provider may have skipped the item.
Despite these limitations, we believe this
study identiﬁed important missed opportunities
to improve health outcomes of service members
returning from combat deployments. Focusing
on only identifying people with dependence
or abuse is a missed opportunity for prevention.
Even though excessive drinking is often perceived as a normative behavior in this population,
particularly during homecoming celebrations, we
know that episodic binge drinking and at-risk
drinking immediately postdeployment can lead
to problems in readjustment, especially when
returnees drink to alleviate symptoms associated with posttraumatic responses or in combination with other psychological problems.7,8
For example, among active duty current
drinkers responding to a 2008 anonymous
DoD survey, binge drinking at least weekly and
screening positive for possible alcohol dependence were each associated with greater negative consequences (e.g., driving while under
the inﬂuence or being kept from duty for at

least a week because of a drinking-related
illness).8 Hence we would argue that this time
of transition is an opportune time for brief
preventive messages in a population known
to engage in risky drinking.
It is unknown whether the PDHA identiﬁes
postdeployment symptoms that predict future
complications.62 We have research under way
to examine whether at-risk drinking identiﬁed
in the postdeployment health surveillance
program is associated with negative outcomes.
Ample research, however, indicates that alcohol screening followed by brief alcohol counseling in primary care settings reduces at-risk
drinking and future alcohol-related problems.63---66 The delivery of health-promoting
and harm-reducing messages about alcohol use
may be most effective when done early, particularly after a period of enforced abstinence,
consistent with current US Department of
Veterans Affairs/DoD guidelines and Institute of
Medicine recommendations.1,36
Some have expressed caution about universal screening programs in the military.60 One
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concern is that the best practice in screening,
brief intervention, and referral to treatment for
alcohol problems is for the screening and
advice to occur in conﬁdential settings, conditions that do not currently exist in the postdeployment program.1,32,57 Because of lack of
conﬁdentiality and other program limitations
described earlier, the program’s utility for both
reliable surveillance estimates and for optimal
intervention is hampered. Lack of conﬁdentiality and the timing of the PDHA so close to the
deployment end date contribute to underreporting. Because PDHAs are not administered
in a health setting with trained providers, there
are constraints on opportunities for effective
early intervention at the time of completion. To
increase clinical value, the postdeployment
surveillance program should be redesigned to
emphasize conﬁdential reporting of psychological problems in a clinical setting designed to
offer brief counseling and advice or follow-up
as needed. This program change would be
supported by the DoD’s recent instruction
that provided guidance to military health
providers outlining the types of conversations and counseling about alcohol use and
mental health that need not be reported to
command.67
In October 2013, the DoD issued DoD
Instruction 6490.12 to the services to implement signiﬁcant changes to the postdeployment
health surveillance program.68 Changes included requiring that the assessments be administered by a trained licensed mental health
professional or certiﬁed health care provider in
a private setting to foster openness and trust.
Furthermore, the existing timing of the PDHA
or PDHRA was to be replaced with 3 assessments to be completed at 90 to 180 days
postdeployment, 181 days to 18 months, and
18 to 30 months after return. The instruction
requires that providers conduct a brief intervention for those who screen positive for risky
drinking and provide referral for treatment, as
needed.
Given that improvements are planned for
the postdeployment surveillance program, an
opportunity exists to study the implementation
of these changes, including compliance with
provision of brief counseling, and to study the
effectiveness of training that supports the providers who will perform the screening and
assessments. This implementation research
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should be accompanied by quality improvement
strategies such as providing feedback to provider groups or installations on progress toward
compliance with the instruction and problem
solving or technical assistance to identify and
overcome implementation barriers. Data collection on implementation barriers can be strategic
and based on periodic samples. However, improved documentation of the steps taken by
providers should include use of standardized
protocols for further assessment of positive
screens, assessment results, documentation of
advice given, and rationale when an indicated
referral is not made. The implementation of
standardized assessments for positive screens by
interviewing providers may increase early
identiﬁcation and intervention rates, as well as
standardize the response of military providers
across settings and conditions under which
assessments are administered. Following these
protocols also may destigmatize problems and
lead to more returnees seeking counseling and
support in future months, perhaps reducing
future problems.

Conclusions
These ﬁndings point to important considerations for the development of more comprehensive strategies to improve the capability of
DoD programs to meet the psychological
health needs of service members with disorders or conditions associated with, or aggravated by, deployment into a combat theater.
The results identiﬁed the vital role of a screening and surveillance program, but other important avenues remain to reach those who
will need help. To be comprehensive in
addressing alcohol problems, individual-based
strategies such as screening should be coupled
with environmental policy changes that aim
to change the culture of alcohol use in the
military69 and should change other aspects
of the climate or norms about alcohol use.1
To this end, exploring the effectiveness of new
breathalyzer deterrence programs announced
by the Navy and Marines would be important.70,71 The results underscore a continued
role for military leaders, military unit peers,
medical providers, families, and community
resources to provide other broad-based, comprehensive efforts when screening programs
are 1 component but not the sole response to
postdeployment problems. j
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