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OUR PREVIOUS ARTICLE1 DE-
scribed the Department of
Defense’s (DoD’s) screen-
ing efforts to identify men-

tal health concerns among soldiers and
Marines as they return from Iraq and
Afghanistan using the Post-Deploy-
ment Health Assessment (PDHA).
However, the article also raised con-
cerns that mental health problems
might be missed because of the early
timing of this screening. It cited pre-
liminary data showing that soldiers
were more likely to indicate mental
health distress several months after re-
turn than upon their immediate re-
turn.2,3 Based on these preliminary data,
the DoD initiated a second screening
similar to the first, to occur 3 to 6
months after return from deploy-
ment.4

This report reviews the mental health
responses of the first cohort of sol-
diers to complete both the PDHA and
the new Post-Deployment Health Re-
Assessment (PDHRA) after return from
the Iraq war. Because of the longitudi-
nal focus of the study, we included sol-
diers only from the Iraq war (not from
Afghanistan), the larger cohort with the
most consistently high rates of com-
bat exposure. We addressed several
questions regarding the 2 screening pro-
grams: (1) Overall, what percentage of
veteran soldiers of the Iraq war were

identified as having clinically signifi-
cant mental health problems and are
rates higher on the PDHRA than on the
PDHA? (2) As the UK experience sug-
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Context To promote early identification of mental health problems among combat
veterans, the Department of Defense initiated population-wide screening at 2 time
points, immediately on return from deployment and 3 to 6 months later. A previous
article focusing only on the initial screening is likely to have underestimated the men-
tal health burden.

Objective To measure the mental health needs among soldiers returning from Iraq
and the association of screening with mental health care utilization.

Design, Setting, and Participants Population-based, longitudinal descriptive study
of the initial large cohort of 88 235 US soldiers returning from Iraq who completed
both a Post-Deployment Health Assessment (PDHA) and a Post-Deployment Health
Re-Assessment (PDHRA) with a median of 6 months between the 2 assessments.

Main Outcome Measures Screening positive for posttraumatic stress disorder (PTSD),
major depression, alcohol misuse, or other mental health problems; referral and use of
mental health services.

Results Soldiers reported more mental health concerns and were referred at signifi-
cantly higher rates from the PDHRA than from the PDHA. Based on the combined
screening, clinicians identified 20.3% of active and 42.4% of reserve component sol-
diers as requiring mental health treatment. Concerns about interpersonal conflict in-
creased 4-fold. Soldiers frequently reported alcohol concerns, yet very few were re-
ferred to alcohol treatment. Most soldiers who used mental health services had not
been referred, even though the majority accessed care within 30 days following the
screening. Although soldiers were much more likely to report PTSD symptoms on the
PDHRA than on the PDHA, 49% to 59% of those who had PTSD symptoms identi-
fied on the PDHA improved by the time they took the PDHRA. There was no direct
relationship of referral or treatment with symptom improvement.

Conclusions Rescreening soldiers several months after their return from Iraq identi-
fied a large cohort missed on initial screening. The large clinical burden recently reported
among veterans presenting to Veterans Affairs facilities seems to exist within months of
returning home, highlighting the need to enhance military mental health care during this
period. Increased relationship problems underscore shortcomings in services for family
members. Reserve component soldiers who had returned to civilian status were referred
at higher rates on the PDHRA, which could reflect their concerns about their ongoing
health coverage. Lack of confidentiality may deter soldiers with alcohol problems from
accessing treatment. In the context of an overburdened system of care, the effectiveness
of population mental health screening was difficult to ascertain.
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gests,5 are there differences in health
concerns between soldiers still on ac-
tive duty (active component) and re-
serve component veterans (National
Guard and Army Reserve) who have re-
turned to civilian life? (3) Are soldiers
endorsing and being referred for alco-
hol problems? (4) What percentage of
soldiers referred for mental health prob-
lems get care? (5) What percentage who
indicate mental health problems on the
PDHA improve by the time of the
PDHRA, and is improvement associ-
ated with referral and receiving care?

METHODS
Source of Data

The PDHRA is very similar to the PDHA
previously described.1 Soldiers com-
plete a self-report questionnaire and
then undergo a brief interview with a
primary care physician, physician as-
sistant, or nurse practitioner.

The soldier’s portion of the form in-
cludes demographic, general health,
physical symptoms, and mental health
items that may be deployment related.
The clinician reviews the answers, asks
standardized questions pertaining to ag-
gression and suicide, conducts a brief
interview, discusses options for care,
and annotates any referrals. Clini-
cians are directed to use clinical judg-
ment in determining who needs refer-
ral rather than relying on cutoff criteria
that may not have sufficient predic-
tive validity at a population level.6 Both
the PDHA and PDHRA (DoD forms
DD27967,8 and DD2900,9,10 respec-
tively) become part of the soldier’s per-
manent medical record, and an elec-
tronic copy is integrated into the
Defense Medical Surveillance System
(DMSS) database.11 For active compo-
nent soldiers, all health care that they
receive in military treatment facilities
is reported to DMSS including clinic
type and diagnoses. The DMSS is the
source of data for this study.

Study Population

Between June 1, 2005, and December
31, 2006, 118 484 PDHRA forms were
completed by Army soldiers and
12 686 by Marines from any deploy-

ment. Marine records were excluded
because the PDHRA had not been
widely implemented among Marine
units during the study period and may
not be representative.1,12 The 118 484
Army forms included forms from
100 881 soldiers who had served in
the Iraq war, 16 298 forms from sol-
diers who had deployed to other loca-
tions, 1302 duplicate records, and 3
who had no date of departure from
theater recorded. Post-Deployment
Health Re-Assessment forms from the
100 881 individuals who served in the
Iraq war were matched to their respec-
tive PDHA forms. A total of 88 235
soldiers were identified who had com-
pleted both forms from the same
deployment. This difference resulted
from not having a record of a prior
PDHA or uncertainty about whether
the 2 forms were from the same
deployment (defined as the departure
date on the PDHRA matching within 2
months of the departure date on the
PDHA). The soldiers completed the
PDHRA a median of 6 (interquartile
range [IQR], 4-10) months after
return home. Active component sol-
diers were followed up for 90 days
after PDHA and PDHRA completion
to determine their health care use;
these data were not available for
National Guard and Army Reserve sol-
diers.

Survey and Outcome Measures

Analysis of the PDHA and PDHRA
were performed as closely as possible
to that described for the PDHA in our
previous article.1 Both assessments
include a 2-item depression instru-
ment from the Patient Health Ques-
tionnaire (PHQ)13,14 and the Primary
Care 4-item posttraumatic stress disor-
der screen (PC-PTSD).15 A question
on suicidal ideation from the PHQ13

and a question on interpersonal
aggressive ideation were included on
the self-administered section of the
PDHA and on the clinician section of
the PDHRA. The aggression question
asks if the solder is “having thoughts
or concerns that you might hurt or
lose control with someone.” Interper-

sonal conflict is measured with 1 ques-
tion on the PDHA that asks if the sol-
dier is “having thoughts or concerns
that you may have serious conflicts
with your spouse, family members, or
close friends.” On the PDHRA, the
wording of this question is, “Since
return from deployment have you had
serious conflicts with your spouse,
family members, close friends, or at
work that continue to cause you worry
or concern?” Soldiers were considered
to be at mental health risk if they
screened positive for any of these
above domains. Interpersonal aggres-
sion and conflict were included in this
category of mental health risk both to
maintain continuity with our previous
report1 and because rates of referral for
these concerns were comparable with
or higher than referral rates for
depression and PTSD. A clinician–
identified mental health problem was
defined as already being under mental
health care at the time of the PDHRA
or any referral for care of a mental
health problem on the PDHA or
PDHRA. Note that both the PDHA and
PDHRA forms were updated in Sep-
tember 2007, and this study pertains
to the original versions.

The PDHRA added a 2-item alcohol
screen validated in both civilian and
military populations.2,16 The PDHA (but
not the PDHRA) contains 3 questions
on combat experiences and asks about
hospitalization during deployment.
Both assessments ask soldiers to rate
their overall health; a response of “fair”
or “poor” was considered indicative of
general health concerns. The PDHRA
added categories for referrals to the Ar-
my’s substance abuse program and to
employee assistance program counsel-
ing (called Military One Source). One
Source counseling is available for
V-code conditions (eg, marital prob-
lems) through off-post civilian coun-
selors.

Analysis and Institutional Review

This study, based on existing medical
surveillance data, was conducted un-
der a protocol approved by the Walter
Reed Army Institute of Research Hu-
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man Use Review Committee that
deemed it exempt from informed con-
sent.17 Analyses using SAS version 9.1
(SAS Institute Inc, Cary, North Caro-
lina) were conducted. Because of the
very large population-based cohort, vir-
tually all comparisons would be statis-
tically significant. Therefore, compari-
sons using odds ratios (ORs) with 95%
confidence intervals (CIs) and �2 test-
ing were only used to confirm epide-
miologically plausible associations.

RESULTS
The demographics for the 88 235 sol-
diers in the study were consistent be-
tween thePDHAandPDHRAtimepoints
and were representative of all soldiers de-
ployed to Iraq.1,12 Of the 88 235 sol-
diers, 90.8% were men, 58.2% were mar-
ried, and the mean (SD) age was 30.4
(8.0) years. The study included 56 350
active component soldiers and 31 885
National Guard and Reserve soldiers.

Soldiers indicated more mental
health distress on the PDHRA than on
the PDHA and were referred at higher
rates (TABLE 1). Concerns about inter-
personal conflict increased the most (ac-
tive, 3.5% to 14.0%; reserve, 4.2% to
21.1%); other mental health concerns
also increased substantially, including
PTSD (active, 11.8% to 16.7%; re-
serve, 12.7% to 24.5%), depression (ac-
tive, 4.7% to 10.3%; reserve, 3.8% to
13.0%), and overall mental health risk
(active, 17.0% to 27.1%; reserve, 17.5%
to 35.5%).

Reserve and active soldiers reported
similar rates of potentially traumatic
combat experiences (69.6% vs 66.5%),
hospitalization during deployment
(6.0% vs 5.3%), and overall mental
health concerns on the PDHA (17.5%
vs 17.0%). However, by the time of
the PDHRA, National Guard and
Army Reserve soldiers reported sub-
stantially higher rates of interpersonal
conflict, PTSD, depression, and overall
mental health risk (35.5% vs 27.1%;
OR, 1.48; 95% CI, 1.44-1.53; P� .001;
Table 1). Guard and reserve soldiers
were also referred for mental health
concerns at substantially higher rates
on the PDHRA than active soldiers,

especially, when employee assistance
referrals were included (36.2% vs
14.7%; OR, 3.29; 95% CI, 3.19-3.40;
P � .001). They also reported more
general health concerns (20.8% vs
16.5%; OR, 1.33; 95% CI, 1.28-1.37;
P� .001) and were referred at higher
rates for any health concern, including
physical (55.1% vs 27.0%; OR, 3.32;
95% CI, 3.22-3.41; P� .001). Among
26 597 active and reserve soldiers who
had a mental health risk on the
PDHRA, 1963 (7.4%) left military ser-
vice within the next 5 months com-
pared with 3505 (5.7%) of 61 638 with
no mental health risk (OR, 1.32; 95%
CI, 1.25-1.40; P � .001; data not
shown). Because active component
soldiers are on a more accelerated
deployment rotation than reserve sol-
diers, we looked at whether PDHRA
responses would correlate with the
expectation of another deployment
among these soldiers. Among the
56 350 active component soldiers,
16 478 (29.2%) had another deploy-
ment documented during the study
period subsequent to their PDHRA.
The rate of reporting overall mental
health risk on the PDHRA was similar
for those soldiers who had another
deployment (25.1%) compared with
soldiers who did not deploy again
(27.9%).

Of the 88 235 soldiers, 3925 (4.4%)
were referred for mental health care on
the PDHA and 10 288 (11.7%) were re-
ferred on the PDHRA. Only 1013
(1.1%) were referred during both as-
sessments. Combined data from both
screenings, including employee assis-
tance referrals, showed that clinicians
identified 20.3% of active and 42.4% of
reserve soldiers as needing referral or
already being under care for mental
health problems.

Among active component soldiers,
use of mental health services in-
creased substantially following the
PDHRA, especially within 30 days of the
assessment (TABLE 2); 9074 of 12 265
soldiers (74%) who accessed mental
health care had not been identified as
needing referral. Of active soldiers re-
ferred for mental health problems on

the PDHA, 41.8% were seen within 90
days; for those referred on the PDHRA,
61.0% were seen within 90 days.
Among soldiers who were not re-
ferred, those with a mental health risk
identified on the PDHRA were nearly
3 times more likely to use services
within 90 days than those without a
mental health risk (35.9% vs 12.7%;
data not shown).

Although soldiers were willing to en-
dorse alcohol problems at rates simi-
lar to other mental health concerns
(Table 1), referral to alcohol services
and use of these services were dramati-
cally lower than for other mental health-
related concerns. Out of 56 350 active
soldiers, 6669 (11.8%) endorsed alco-
hol misuse (Table 1), 134 (0.2%) were
referred, and of these only 29 were seen
within 90 days (Table 2).

Of soldiers who reported a high rate
of PTSD symptoms on the PDHA (PC-
PTSD score �3), 49.4% of National
Guard and Army Reserve soldiers and
59.2% of active soldiers reported symp-
tomatic improvement by the time of the
PDHRA (TABLE 3). However, more than
twice as many new cases were identi-
fied among soldiers who did not have
a high PTSD score initially on the
PDHA. An analysis of soldiers with
PDHA depressive symptoms showed
similar findings; 56.0% of guard and re-
serve soldiers and 62.2% of active sol-
diers who reported at least 1 depres-
sive symptom on the PDHA had
resolution by the time of the PDHRA
(data not shown).

For the active component cohort
with high PTSD symptoms reported
on the PDHA, an inverse relationship
existed between receiving mental
health services and improvement in
symptoms by the time of the PDHRA
(TABLE 4). The median (IQR) time
between the PDHA and PDHRA was
similar for those who received treat-
ment (5 months, IQR 4-11 months)
and those who did not (5 months,
IQR 4-8 months). Among treated sol-
diers the median time between the
first mental health visit and the
P D H R A w a s 4 m o n t h s ( 2 . 5 - 7
months). Among soldiers with a high
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Table 1. Mental Health−Related Outcomes Reported by Soldiers Returning From Iraq War on the Post-Deployment Health Assessment and
the Post-Deployment Health Re-Assessment by Service Componenta

Outcomes

No. (%) of Participating Soldiersb

Active National Guard and Reserve

PDHA
(n = 56 350)

PDHRA
(n = 56 350)

PDHA
(n = 31 885)

PDHRA
(n = 31 885)

PHQ-2 depression screen,
No of positive responsesc

1 2003 (3.5) 3485 (6.2) 940 (2.9) 2338 (7.3)
2 671 (1.2) 2346 (4.2) 270 (0.9) 1795 (5.6)
�1 2674 (4.7) 5831 (10.3) 1210 (3.8) 4133 (13.0)

Primary care–PTSD screen,
No. of positive responsesd

1 5769 (10.2) 6934 (12.3) 3614 (11.3) 4712 (14.8)
2 3160 (5.6) 4311 (7.7) 1933 (6.1) 3246 (10.2)
3 1986 (3.5) 2784 (4.9) 1176 (3.7) 2235 (7.0)
4 1488 (2.6) 2329 (4.1) 943 (3.0) 2334 (7.3)
�2 6634 (11.8) 9424 (16.7) 4052 (12.7) 7815 (24.5)
�3 3474 (6.2) 5113 (9.1) 2119 (6.6) 4569 (14.3)

Suicidal ideation 651 (1.2) 353 (0.6) 283 (0.9) 463 (1.5)
Interpersonal conflict 1975 (3.5) 7893 (14.0) 1342 (4.2) 6724 (21.1)
Interpersonal aggressive ideation 1204 (2.1) 1231 (2.2) 672 (2.1) 1285 (4.0)
Mental health riske 9581 (17.0) 15 264 (27.1) 5588 (17.5) 11 333 (35.5)
Combat experiences

Witness someone wounded or killed 30 183 (53.6) 17 198 (53.9)
Discharged weapon 14 224 (25.2) 7686 (24.1)
Felt in danger of being killed 27 626 (49.0) 17 644 (55.3)
�1 37 472 (66.5) 22 190 (69.6)

Fair or poor overall health assessment 4341 (7.7) 9286 (16.5) 3097 (9.7) 6620 (20.8)
Hospitalized during deployment 2986 (5.3) 1901 (6.0)
Alcohol, No. of positive responses

to 2-item screen
1 3910 (6.9) 2423 (7.6)
2 2759 (4.9) 2364 (7.4)
�1 6669 (11.8) 4787 (15.0)

Referrals
Referral for any problem, including

physical health
13 455 (23.9) 15 235 (27.0) 10 981 (34.4) 17 583 (55.1)

Substance abusef 134 (0.2) 179 (0.6)
Mental health problemsg 2453 (4.4) 5234 (9.3) 1472 (4.6) 5054 (15.9)
Referred for mental health problems

including EAPh
8294 (14.7) 11 552 (36.2)

Already under care for mental health
concerni

2635 (4.7) 2771 (8.7)

Referred for mental health concern, EAP,
or already under mental health care

9993 (17.7) 12 973 (40.7)

Any PDHA or PDHRA clinician–identified
mental health problemj

11 429 (20.3) 13 515 (42.4)

Abbreviations: EAP, employee assistance program; PDHA, Post-Deployment Health Assessment; PDHRA, Post-Deployment Health Re-Assessment; PHQ-2, 2-item depression
Patient Health Questionnaire; PTSD, posttraumatic stress disorder.

aThe PDHA form DD2796 was completed from September 15, 2004, through October 30, 2006, and the PDHRA form DD2900 was completed from June 1, 2005, through De-
cember 31, 2006. Blank cells indicate that the item was not addressed on the screening assessment.

bParticipating soldiers served in Iraq, Kuwait, or Qatar.
cRespondents were considered at risk for depression if they positively answered either or both of the following questions: “little interest or pleasure in doing things” or “feeling down,

depressed, or hopeless”; more than half the days, a lot, or nearly every day were considered positive responses.
dRespondents were considered at risk for PTSD if they positively endorsed questions about nightmares, avoiding situations, hyperarousal, or detachment on the primary care PTSD

screen.
eRespondents were considered at mental health risk if their answers included 1 or more of any of the following: a positive response to 1 of the PHQ-2 depression items, endorsement

of 2 or more PC-PTSD items, suicidal ideation, interpersonal conflict, or aggressive ideation.
fReferred to Army Substance Abuse Program (ASAP) on PDHRA for an alcohol or substance abuse problem.
gRespondents with mental health problems under the PDHA were referred for combat or operational stress reaction, family problems, or mental health; under PDHRA soldiers were

referred for behavioral health in primary care, mental health specialty care, or family support or community service.
hReferred for mental health problems, including EAP, for PDHRA. This also includes referral to care manager, which comprised 1084 (1.9%) active component and 56 (0.2%) National

Guard or Army Reserve component soldiers. Military One-Source is an EAP contractor that offers up to 6 sessions of counseling for V-code conditions (eg, marital problems).
iAt PDHRA, soldier was under care for depression, PTSD, anger, suicide, or family conflict.
jPDHA mental health referral or PDHRA mental health referral, PDHRA EAP referral, or already under care for mental health.
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PTSD score on the PDHA who were
not referred, those who sought and
received treatment were more likely
to have other comorbid mental health
concerns on the PHDA (�1 of 2
depression symptoms, suicidal ide-
ation, interpersonal conflict, or
aggression) than those who did not
receive treatment (depression: 23.8%
vs 16.5%; OR, 1.69; 95% CI, 1.31-
1.96; P� .001; any of the 4 concerns:
40.1% vs 26.1%; OR, 1.90; 95% CI,
1.60-2.26; P � .001). However, for
those referred for mental health treat-
ment, the rate of reporting 1 of these
comorbid mental health concerns was
not significantly different on the
PHDA between those who received
treatment and those who did not (de-
pression: 40.4% vs 36.1%; OR, 1.20,
95% CI, 0.89-1.62; P=.21; any of the
4 concerns: 60.0% vs 55.0%; OR,
1.23; 95% CI, 0.92-1.64; P=.16).

COMMENT
This is the first study, to our knowl-
edge, to look at mental health con-
cerns longitudinally among soldiers re-
turning from Iraq using the DoD’s
screening programs. The study shows
that the rates that we previously re-
ported based on surveys taken imme-
diately on return from deployment sub-
stantially underestimate the mental
health burden.1 In contrast to the rates
of mental health concerns recorded im-
mediately on return, soldiers reported
increased mental health concerns and
were referred at much higher rates sev-
eral months later at the time of the
PDHRA. Reporting mental health con-
cerns was also associated with attri-
tion from military service.

A recent congressionally mandated
task force found the existing DoD men-
tal health system to be overburdened,
understaffed, and underresourced.18

This study suggests that the mental
health problems identified by Veter-
ans Affairs clinicians in more than a
quarter of recent combat veterans may
have already been present within
months of returning from war.19,20 The
combined DoD screening identified
20.3% to 42.4% of soldiers as requir-

ing mental health treatment, consis-
tent with rates reported among recent
veterans seeking care at Veterans Af-
fairs facilities. This emphasizes the enor-
mous opportunity for a better-
resourced DoD mental health system to
intervene early before soldiers leave ac-
tive duty. The literature on comorbid-
ity and treatment of early PTSD symp-
toms argues for the desirability of
intervening before work or relation-
ships are compromised, before symp-

toms become chronically entrenched,
or before comorbid conditions de-
velop.21-24

The same task force also found that
DoD is failing to provide adequate men-
tal health care to military family mem-
bers.18 Although soldiers’ rates of PTSD
and depression increased substan-
tially between the 2 assessments, the
4-fold increase in concerns about in-
terpersonal conflict highlights the po-
tential impact of this war on family re-

Table 2. Post-Deployment Health Assessment and Post-Deployment Health Re-Assessment
Referral for Mental Health Problems or Substance Abuse and Subsequent Mental Health Care
Utilization Within 90 Days of Form Completiona

Referral Status for Active Componentb

No. (%) of Soldiers Accessing
Health Care

PDHA PDHRA

Total evaluated in active component, No.c 56 350 56 350

Referred for mental health problem, No.d 2453 5234

No. of days between assessment and first
mental health visite

�30 522 (21.3) 2644 (50.5)

30-�60 280 (11.4) 338 (6.5)

60-�90 223 (9.1) 209 (4.0)

Total 1025 (41.8) 3191 (61.0)

Not referred for mental health problem, No. 53 897 51 116

No. of days between assessment and first
mental health visit

�30 3369 (6.3) 6633 (13.0)

30-�60 2182 (4.0) 1338 (2.6)

60-�90 2328 (4.3) 1103 (2.2)

Total 7879 (14.6) 9074 (17.8)

Referred for substance abuse, No.f 134

No. of days between assessment and first visit
for alcohol or substance treatmentg

�30 22 (16.4)

30-�60 4 (3.0)

60-�90 3 (2.2)

Total 29 (21.6)

Not referred for substance abuse, No. 56 216

No. of days between assessment and first visit
for alcohol or substance treatment

�30 1037 (1.8)

30-�60 307 (0.5)

60-�90 292 (0.5)

Total 1636 (2.9)
Abbreviations: PHDA, Post-Deployment Health Assessment; PDHRA, Post-Deployment Health Re-Assessment.
aFor assessment type and dates given see footnotes in Table 1.
bParticipating soldiers served in Iraq, Kuwait, or Qatar.
cHealth care utilization data are not available for National Guard and Army Reserve soliders no longer on active duty

status.
dRespondents referred for mental health problems under the PDHA were for combat or operational stress reaction,

family problems, or mental health; those referred under PDHRA were for behavioral health in primary care, mental
health specialty care, or family support or community service.

e Includes being seen in outpatient behavioral health clinic or receiving diagnosis of mental disorders (International Sta-
tistical Classification of Diseases, 9th Revision, Clinical Modification [ICD-9-CM] 290-319) or mental health V-code
conditions (eg, marital problems).

fReferred to Army Substance Abuse Program (ASAP) on PDHRA for an alcohol or substance abuse problem.
g Includes being seen in outpatient substance abuse clinic or received alcohol diagnosis (ICD-9-CM 291, 303, 305.0).
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lationships and mirrors findings from
prior wars.25,26 Furthermore, although
stigma deters many soldiers from ac-
cessing mental health care,12,18 spouses
are often more willing to seek care for
themselves or their soldier-partner,
making them important in a compre-
hensive early intervention strategy. At
present, however, spouse-initiated treat-
ment is hindered by lack of parity of ac-
cess. Unlike other routine health care
that is readily available to active sol-
diers and their families on-post, family–
member mental health care is gener-
ally only available through the civilian
TRICARE insurance network, a sys-
tem that has been documented to be in-

adequately resourced, inconvenient,
and cumbersome.18

Although National Guard and Army
Reserve soldiers had similar results as
active soldiers at redeployment from
Iraq, by the time of the PDHRA, they
reported higher rates of problems and
were referred at substantially higher
rates than active component soldiers.
These higher rates applied to both men-
tal health and general health prob-
lems. One reason may be that reserv-
ists have concerns with securing
ongoing health care for deployment-
related problems. Although active com-
ponent soldiers have ready access to
health care, for reservists, standard DoD

health insurance benefits (TRICARE)
expire 6 months27 and standard VA ben-
efits expire 24 months after return to
civilian status.28 More than half of the
guard and reserve soldiers in this
sample were beyond the standard DoD
benefit window by the time they took
their PDHRA. Although stigma con-
cerns may suppress reporting on the
PDHRA among active soldiers,12 for
guard and reserve soldiers, securing on-
going health care may be a more pre-
vailing concern. Other potential fac-
tors unique to reservists may be the lack
of day-to-day support from war com-
rades and the added stress of transi-
tioning back to civilian employment.

Another important finding is that sol-
diers frequently reported alcohol prob-
lems yet were very rarely referred for
alcohol treatment and infrequently fol-
lowed-up if referred. One likely rea-
son is that using these treatment ser-
vices, even when a soldier self-refers,
is not confidential. Under present mili-
tary policies, accessing alcohol treat-
ment triggers automatic involvement of
a soldier’s commander and can have
negative career ramifications if the sol-
dier fails to comply with the treatment
program.29 This is in contrast to a va-
riety of protections surrounding men-
tal health care that balance the need of
the commander to know when a sol-

Table 3. Longitudinal Analysis of Posttraumatic Stress Disorder Symptoms From the
Post-Deployment Health Assessment to the Post-Deployment Health Re-Assessment by Army
Componenta

PTSD Screen Score
on PDHAb

PTSD Screen Score on PDHRA

No. (%) of Soldiers
With Positive

PTSD Score, �3

No. (%) of
Soldiers With Negative

PTSD Score, �3

Army Active Component
Positive, �3 (n = 3474) 1416 (40.8) 2058 (59.2)

Negative, �3 (n = 52 876) 3697 (7.0) 49 179 (93.0)

Army Reserve and National
Guard Components

Positive, �3 (n = 2119) 1112 (52.2) 1087 (49.4)

Negative, �3 (n = 29 766) 3457 (11.6) 26 309 (88.4)
Abbreviations: PHDA, Post-Deployment Health Assessment; PDHRA, Post-Deployment Health Re-Assessment; PTSD,

posttraumatic stress disorder.
aFor assessment type and dates given see footnotes in Table 1.
bParticipants were considered to have met the screening criteria for PTSD if they positively endorsed at least 3 of 4

questions regarding nightmares, avoiding situations, hyperarousal, or detachment on the primary care PTSD screen.

Table 4. Improvement in Posttraumatic Stress Disorder Symptoms From Post-Deployment Health Assessment to Post-Deployment Health
Re-Assessment Among Active Component Soldiers who Screened Positive for PTSD on the Post-Deployment Health Assessmenta

No. of Soldiers
With PTSD Screen Score �3

on PDHA by Referral Status (n = 3474)b

No. of Soldiers by the No. of
Mental Health Visits Received
Between PDHA and PDHRA No. (%) of Soldiers

With Symptom Improvement
on the PDHRA

(PTSD Screen Score �3)Referral Statusc
No. (%) of
Soldiers

No. of
Mental Health Visitsd

No. (%) of
Soldiers

0 349 (43.4) 205 (58.7)

Referred for mental health services 804 (23.1)
1 128 (15.9) 69 (53.9)

2 70 (8.7) 36 (51.4)

�3 257 (32.0) 96 (37.3)

0 1721 (64.5) 1181 (68.6)

Not referred for mental health services 2670 (76.9)
1 419 (15.7) 254 (60.6)

2 129 (4.8) 67 (51.9)

�3 401 (15.0) 150 (37.4)
Abbreviations: PHDA, Post-Deployment Health Assessment; PDHRA, Post-Deployment Health Re-Assessment; PTSD, posttraumatic stress disorder.
aFor assessment type and dates given see footnotes in Table 1.
bParticipants were considered to have met the screening criteria for PTSD if they positively endorsed at least 3 of 4 questions regarding nightmares, avoiding situations, hyper-

arousal, or detachment on the primary care PTSD screen.
cReferral for mental health services indicated on PDHA for mental health problem, combat or operational stress reaction, or family problem.
dMental health sessions includes being seen in an outpatient behavioral clinic or receiving a diagnosis of a mental health problem based on International Statistical Classification of

Diseases, 10th Revision, Clinical Modification (ICD-10-CM) codes 290-319 or mental health V-code.
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dier is mentally unfit for duty with the
soldier’s medical confidentiality.30,31

Given the high rate of alcohol misuse
following combat and its comorbidity
with PTSD and relationship prob-
lems,12,21,26 it is important that mili-
tary policies be conducive to encour-
aging self-referral, referral from medical
professionals, and confidential treat-
ment before alcohol-related behaviors
necessitate formal involvement of the
soldier’s commander.

This study is unique in endeavoring
to evaluate the effectiveness of a mass
population mental health screening
program. The findings indicate that
the postdeployment assessments do
not seem to be redundant; they iden-
tify and refer 2 largely distinct cohorts.
The program documents a substantial
increase in mental health needs several
months after return from deployment.
Among active soldiers referred for
mental health care on the PDHRA,
61.0% were documented to receive
services, which compares favorably
with civil ian follow-up rates.3 2

Although the majority of soldiers who
used mental health services had not
been referred, most who sought care
did so within 30 days of screening,
and this was associated with having
reported mental health concerns on
the questionnaire. These data suggest
that the screening process may have
encouraged self-referral among sol-
diers with symptoms that were ini-
tially not considered serious enough to
warrant clinician referral. This is
important because perceptions of
stigma are greater among soldiers with
mental health symptoms than soldiers
without symptoms.12 Factors that may
have promoted help seeking include
recognition of symptoms, communica-
tion with a clinician, and unit-focused
mental health education that accom-
panies the screenings.33-35

Several factors make it difficult to
conclude that the PDHA portion of the
screening program is effective. Most
soldiers with significant PTSD symp-
toms on the initial PDHA screen had
improvement of symptoms without
treatment, and there was no relation-

ship of referral to symptom improve-
ment. One possible explanation is the
inherent psychometric properties of
the screening tools. Even the best
mental health clinical measures will
have poor predictive value when
applied on a population level (particu-
larly positive predictive value, which
will not likely exceed 50%).36 Another
consideration is that PTSD symptoms
may be more transient immediately on
return from deployment than at the
later time of the PDHRA. It is possible
that elements of the screening process,
such as normalization of symptoms
during unit education33-35 or by the cli-
nician, may have facilitated resolution
of these early symptoms.

The inverse relationship between
mental health treatment and improve-
ment in PTSD symptoms and the 37%
improvement rate among soldiers who
received 3 or more sessions is counter-
intuitive. Even among soldiers with
PTSD symptoms who were referred
from the PDHA, recovery was highest
among those who did not follow-up
with an appointment. This apparent in-
effectiveness of treatment should be in-
terpreted with caution. The 37% re-
sponse is not inconsistent with the
response rate in some PTSD treatment
studies,37,38 and soldiers may not have
had sufficient time to respond to treat-
ment (median follow-up 4 months). In
addition, those who use mental health
services are more likely to have severe
or comorbid conditions than those who
do not utilize services,21 and this rela-
tionship was indeed observed among
soldiers with PTSD symptoms who
were not referred from the PDHA
screening. However, among soldiers
with PTSD symptoms who were re-
ferred, there was no significant differ-
ence in the rate of measurable comor-
bid mental health concerns on the
PDHA between those who used ser-
vices and those who did not. In the con-
text of the recent DoD task force find-
ings, these results may indicate that
treatment for PTSD is not optimal in
military health clinics because sol-
diers are either not receiving a suffi-
cient number of sessions or the pro-

vided treatment is ineffective.18 An
important requirement for implement-
ing any population mental health
screening program is that adequate re-
sources are available to cope with the
workload generated by the screening
process.39

In terms of treatment efficacy, some
studies suggest that combat-related
PTSD may be more refractory than
PTSD from other traumas,40 which may
be due in part to the emergence of other
comorbid problems after return home.
Manualized psychotherapy modalities
have been largely based on single-
event traumas in noncombat set-
tings,41,42 and there is a lack of clinical
efficacy studies conducted during the
early postcombat period. Thus, in ad-
dition to documenting the large need
for care among soldiers several months
after return from combat, this study
highlights the need for randomized
clinical trials during the early postde-
ployment period; evaluation of exist-
ing clinical practice guidelines; and fur-
ther scientific appraisal of the risks,
benefits, and resources needed for
population mental health screening.

Author Affiliations: Division of Psychiatry and Neu-
roscience, Walter Reed Army Institute of Research, US
Army Medical Research and Materiel Command (Drs
Milliken and Hoge) and Army Medical Surveillance Ac-
tivity, US Army Center for Health Promotion and Pre-
ventive Medicine (Ms Auchterlonie), Silver Spring,
Maryland.
Author Contributions: Ms Auchterlonie had full ac-
cess to all of the data in the study and takes respon-
sibility for the integrity of the data and the accuracy
of the data analysis.
Study concept and design: Milliken, Auchterlonie,
Hoge.
Acquisition of data: Auchterlonie.
Analysis and interpretation of data: Milliken,
Auchterlonie, Hoge.
Drafting of the manuscript: Milliken, Auchterlonie,
Hoge.
Critical revision of the manuscript for important in-
tellectual content: Milliken, Hoge.
Statistical analysis: Auchterlonie.
Obtained funding: Hoge.
Administrative, technical, or material support: Hoge.
Study supervision: Milliken, Hoge.
Financial Disclosures: None reported.
Disclaimer: The views expressed in this article are those
of the authors and do not reflect official policy or po-
sition of the Department of the Army, the Depart-
ment of Defense, the US government, or any of the
institutional affiliations listed.
Funding/Support: This research was funded by an in-
tramural program of the US Army Medical Research
and Materiel Command, Fort Dietrick, Maryland.
Role of the Sponsor: The funding organization re-
viewed and approved the manuscript but had no role
in the design and conduct of the study; collection, man-

MENTAL HEALTH ASSESSMENTS OF IRAQ WAR VETERANS

©2007 American Medical Association. All rights reserved. (Reprinted) JAMA, November 14, 2007—Vol 298, No. 18 2147



Confidential. Do not distribute. Pre-embargo material.

agement, analysis, or interpretation of the data; or
preparation of the manuscript.
Additional Contribution: We thank the Army Medi-
cal Surveillance Activity for its support, and we thank
Herb Goldberg, BA, T’ai Chi Ch’uan Atlanta, Atlanta,
Georgia, for his outstanding editing, for which he re-
ceived no compensation.

REFERENCES

1. Hoge CW, Auchterlonie JL, Milliken CS. Mental
health problems, use of mental health services, and
attrition from military service after returning from de-
ployment to Iraq or Afghanistan. JAMA. 2006;295
(9):1023-1032.
2. Bliese PD, Wright KM, Adler AB, Hoge C, Prayner
R. Post-deployment Psychological Screening: Inter-
preting DD2900. Heidelberg, Germany: US Army
Medical Research Unit-Europe; 2005. Research Re-
port 2005-003. .
3. Bliese PD, Wright KM, Adler AB, Thomas JL, Hoge
CW. Timing of postcombat mental health assessments.
Psychol Serv. 2007;4(3):141-148.
4. Winkenwerder W. Memorandum to Assistant Sec-
retaries of the Army, Navy, and Air Force. Post-
deployment health reassessment. Washington, DC.
March 10, 2005. HA Policy 05-011. http://www.ha
.osd.mil/policies/2005/05-021.pdf. Accessed Sep-
tember 6, 2007.
5. Hotopf M, Hull L, Fear NT, et al. The health of UK
military personnel who deployed to the 2003 Iraq War:
a cohort study. Lancet. 2006;367(9524):1731-1741.
6. Post-deployment health re-assessment (PDHRA)
clinician training Web page. US Dept of Defense. http:
//fhp.osd.mil/pdhrainfo/training. Accessed Septem-
ber 6, 2007.
7. Enhanced post-deployment health assessment
(PHDA) process (DD Form 2796). April 2003. http:
//www.pdhealth.mil/downloads/DD_Form_2796
_APR03%20.pdf. Accessed October 23, 2007.
8. Post-deployment assessment form (DD Form 2796).
September 2007. http://www.dtic.mil/whs/directives
/infomgt/forms/eforms/dd2796.pdf. Accessed Oc-
tober 23, 2007.
9. Post-deployment health re-assessment (PHDRA)
program (DD Form 2900). June 2005. http://www
.pdhealth.mil/downloads/DD2900_PDHRA_JUN05
.pdf. Accessed October 23, 2007.
10. Post-deployment health re-assessment (PHDRA)
program (DD Form 2900). September 2007. http:
//www.dtic.mil/whs/directives/infomgt/forms/eforms
/dd2900.pdf. Accessed October 23, 2007.
11. Rubertone MV, Brundage JF. The Defense Medi-
cal Surveillance System and the Department of De-
fense Serum Repository: glimpses of the future of pub-
lic health surveillance. Am J Public Health. 2002;
92(12):1900-1904.
12. Hoge CW, Castro CA, Messer SC, McGurk D, Cot-
ting DI, Koffman RL. Combat duty in Iraq and Af-
ghanistan, mental health problems, and barriers to care.
N Engl J Med. 2004;351(1):13-22.
13. Spitzer RL, Kroenke K, Williams JBW. Validation
and utility of a self-report version of PRIME-MD: the
PHQ Primary Care Study. JAMA. 1999;282(18):
1737-1744.

14. Kroenke K, Spitzer RL, Williams JBW. The Pa-
tient Health Questionnaire-2: validity of a two-item
depression screener. Med Care. 2003;41(11):1284-
1292.
15. Prins A, Ouimette P, Kimerling R, et al. The Pri-
mary Care PTSD Screen (PC-PTSD): development and
operating characteristics. Prim Care Psychiatry. 2004;
9:9-14.
16. Brown RL, Leonard T, Saunders LA, Papasoulio-
tis OA. Two-item conjoint screen for alcohol and other
drug problems. J Am Board Fam Pract. 2001;14(2):
95-106.
17. US Department of Health and Human Services.
Protection of human subjects. 45 CFR §46 (2005). http:
//www.hhs.gov/ohrp/humansubjects/guidance
/45cfr46.htm. Revised June 23, 2005. Accessed Sep-
tember 6, 2007.
18. Defense Health Board Task Force on Mental
Health. An Achievable Vision: Report of the Depart-
ment of Defense Task Force on Mental Health. http:
//www.ha.osd.mil/dhb/mhtf/MHTF-Report-Final
.pdf. Published June 2007. Accessed 23 August 2007.
19. Kang HK, Hyams KC. Mental health care needs
among recent war veterans. N Engl J Med. 2005;
352(13):1289.
20. Seal KH, Bertenthal D, Miner CR, Sen S, Marmar
C. Bringing the war back home: mental disorders
among 103 788 US veterans returning from Iraq and
Afghanistan seen at Department of Veteran Affairs
facilities. Arch Intern Med. 2007;167(5):476-482.
21. Kessler RC, Sonnega A, Bromet E, Hughes M, Nel-
son CB. Post-traumatic stress disorder in the National
Comorbidity Survey. Arch Gen Psychiatry. 1995;
52(12):1048-1060.
22. Bryant RA, Moulds ML, Nixon RV. Cognitive be-
havioral therapy of acute stress disorder: a four-year
follow-up. Behav Res Ther. 2003;41(4):489-494.
23. Katon WJ, Zatzick D, Bond G, Williams J Jr. Dis-
semination of evidence-based mental health inter-
ventions: importance to the trauma field. J Trauma
Stress. 2006;19(5):611-623.
24. American Psychiatric Association Work Group on
Acute Stress Disorder and Posttraumatic Stress Disorder.
Practice Guidelines for the Treatment of Acute Stress
Disorder and Posttraumatic Stress Disorder. http:
//www.psych.org/psych_pract/treatg/pg/PTSD-PG
-PartsA-B-C-New.pdf. Published November 2004. Ac-
cessed September 6, 2007.
25. Prigerson HG, Maciejewski PK, Rosenheck RA.
Population attributable fractions of psychiatric disor-
ders and behavioral outcomes associated with com-
bat exposures among US men. Am J Public Health.
2002;92(1):59-63.
26. Prigerson HG, Maciejewski PK, Rosenheck RA.
Combat trauma: trauma with highest risk of delayed
onset and unresolved posttraumatic stress disorder
symptoms, unemployment, and abuse among men.
J Nerv Ment Dis. 2001;189:99-108.
27. TRICARE Management Activity. Transitional
assistance management program: a transitional
health care benefit for service members and their fami-
lies [fact sheet]. http://www.tricare.mil/Factsheets
/viewfactsheet.cfm?id=317. Updated January 6, 2005.
Accessed September 8, 2007.
28. Combat veterans are eligible for medical ser-
vices for 2-years after separation from military ser-

vice notwithstanding lack of evidence for service
connection. Washington, DC: Dept of Veterans Af-
fairs, Veterans Health Administration; September 11,
2002. VHA Directive 2002-049.
29. US Department of Defense. Rehabilitation and re-
ferral services for alcohol and drug abusers. http:
//www.dtic.mil/whs/directives/corres/pdf/101006p
.pdf. March 13,1985. Accessed September 6, 2007.
Instruction 1010.6.
30. US Department of Defense. Requirements for
mental health evaluations for members of the armed
forces. http://www.dtic.mil/whs/directives/corres
/pdf/649004p.pdf. August 28, 1997. Accessed Sep-
tember 22, 2007. Instruction 6490.4.
31. US Department of Defense. DoD Health Infor-
mation Privacy Regulation. http://www.dtic.mil
/whs/directives/corres/pdf/602518r.pdf. January 24,
2003. Accessed September 22, 2007. Regulation
6025.18-R.
32. Grunebaum M, Luber P, Callahan M, Leon AC,
Olfson M, Portera L. Predictors of missed appoint-
ments for psychiatric consultations in a primary care
clinic. Psychiatr Serv. 1996;47(8):848-852.
33. Thomas JL, Castro CA, Adler AB, et al. The effi-
cacy of battlemind training at immediate post deploy-
ment reintegration. Paper presented at the 115th An-
nual Convention of the American Psychological
Association; August 17-20, 2007; San Francisco, CA.
34. Adler AB, Castro CA, Bliese PD, McGurk D, Mil-
liken C. The efficacy of battlemind training at 3-6
months post-deployment. Paper presented at the 115th
Annual Convention of the American Psychological As-
sociation; August 17-20, 2007; San Francisco, CA.
35. Battlemind Training. http://www.armyg1.army
.mil/dcs/docs/Post-Deployment%20Battlemind
%20training%20for%20Soldiers.pdf. Accessed Sep-
tember 8, 2007.
36. Yeager DE, Magruder KM, Knapp RG, Nicholas
JS, Frueh BC. Performance characteristics of the Post-
traumatic Stress Disorder Checklist and SPAN in Vet-
erans Affairs primary care settings. Gen Hosp
Psychiatry. 2007;29(4):294-301.
37. Schnurr PP, Friedman MJ, Engel CC, et al. Cog-
nitive behavioral therapy for posttraumatic stress dis-
order in women: a randomized controlled trial. JAMA.
2007;297(8):820-830.
38. Monson CM, Schnurr PP, Resick PA, Friedman
MJ, Young-Xu Y, Stevens SP. Cognitive processing
therapy for veterans with military-related posttrau-
matic stress disorder. J Consult Clin Psychol. 2006;
74(5):898-907.
39. Rona RJ, Hyams KC, Wessely S. Screening for Psy-
chological Illness in military personnel. JAMA. 2005;
293(10):1257-1260.
40. Friedman MJ, Marmar CR, Baker DG, Sikes CR,
Farfel GM. Randomized, double-blind comparison of
sertraline and placebo for posttraumatic stress disor-
der in a Department of Veterans Affairs setting. J Clin
Psychiatry. 2007;68(5):711-720.
41. Resick PA, Monson CM, Chard KM. Cognitive pro-
cessing therapy: Veteran/Military version. Washing-
ton DC, Dept of Veterans Affairs; June 2007.
42. Foa E, Hembree E, Rothbaum B. Prolonged Ex-
posure Therapy for PTSD: Emotional Processing of
Traumatic Experiences. New York, NY: Oxford Uni-
versity Press; 2007.

MENTAL HEALTH ASSESSMENTS OF IRAQ WAR VETERANS

2148 JAMA, November 14, 2007—Vol 298, No. 18 (Reprinted) ©2007 American Medical Association. All rights reserved.


