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ABSTRACT The objective of this longitudinal study was to identify risk factors for combat-related psychiatric disor-
ders. The sample consisted of 6,442 enlisted U.S. Marines who completed a questionnaire during basic training, deployed
to a combat zone with no prior psychiatric diagnoses, and completed a postdeployment assessment form. Cox propor-
tional hazards regression was used to determine associations between predeployment and postdeployment self-reports
and subsequent mental health outcomes. During the observation period, 6.8% of the sample were diagnosed with a
psychiatric disorder. The strongest predictors of postdeployment psychiatric disorders were, in order of importance,
low paygrade, hospitalization during deployment, low education, preservice smoking, and post-traumatic stress disorder
symptoms at deployment's end. The impact of war zone variables was smaller than expected. It was recommended that
the combat experience section of the military's postdeployment assessment form be expanded to enhance the military's
ability to identify and refer personnel who may be at risk for psychiatric disorders.

INTRODUCTION
Extensive research indicates that military war zone experiences,
like other forms of violence or trauma, heighten the likelihood
of psychiatric disorders.'"' However, research on risk factors
for combat-related psychiatric disorders has relied heavily on
retrospective accounts of important predictor variables such
as war zone experiences and levels of psychological distress,
sometimes obtained years after returning from a war zone.

The ability of combat veterans to accurately reconstruct
traumatic events is subject to debate, and substantial instabil-
ity in trauma memories has been reported by researchers.*"'"
For example, Roemer and colleagues obtained frequency esti-
mates of exposure to war-zone Stressors at two time points
from 460 U.S. soldiers who had served in the peacekeeping
mission in Somalia.* On average, soldiers demonstrated a sig-
nificant increase in their frequency reports from initial (post-
deployment) to follow-up assessment. Similarly, a study of
National Guard reservists who were assigned to the Persian
Gulf during Operation Desert Storm compared veterans'
questionnaire responses a month after coming home and again
nearly 2 years later, and found that 70% of participants recalled
an event at the 2-year assessment that they had not reported
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at the 1-month assessment.'" Subjects with a higher level of
PTSD symptoms were significantly more likely to inflate their
memory of combat trauma at the 2-year assessment than those
with fewer symptoms. These studies raise the possibility that
traumatized veterans may unintentionally distort or exagger-
ate their war zone experiences to help explain their symptoms,
which calls into question the ability of trauma victims to accu-
rately reconstruct critical events."

Memory bias associated with psychological distress is of
course not limited to military populations. For example. Safer
and Keuler asked clients who were terminating psychotherapy
to complete a measure of symptomatic distress exactly as they
had in their pretherapy assessment.' Most clients overesti-
mated their pretherapy distress, which may lead to an illusion
of positive change. The degree of overestimation for psycho-
therapy clients was positively correlated with anxiety, depres-
sion, and neuroticism. Moreover, memory distortions are but
one example of cognitive biases in clinical populations.''^ The
existence of these biases makes it imperative that epidemio-
logical research on mental disorders (both military and civil-
ian) be based on longitudinal data whenever possible.

The objective of this longitudinal study was to determine
associations of both predeployment and postdeployment self-
reports with mental health outcomes in a sample of enlisted
Marines who were deployed to combat zones.

METHOD

Overview
The longitudinal database created for this study was com-
piled from (1) Recruit Assessment Program (RAP) question-
naire data; (2) Post-Deployment Health Assessment (PDHA)
data; and (3) demographic, personnel, and medical diagnoses
data from the Career History Archival Medical and Personnel
System (CHAMPS). This resulted in a study database for a
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sample of 6,442 enlisted Marines who had completed at least
one combat deployment. Using this combined database, Cox
proportional hazards regression (survival analysis) was used
to determine predictors of developing a mental health disorder
during a 43-month (maximum) observation period.

Measures
RAP Questionnaire

The RAP questionnaire is a self-administered instrument that
assesses Marine recruits' medical and psychosocial histories.
It was developed by officials from the Department of Defense
(DoD) and other government agencies to evaluate the health
effects of military service. Since June 2001, the RAP ques-
tionnaire has been administered to the vast majority (>99%)
of Marine recruits trained in San Diego at the start of basic
training. Because only ihale recruits are trained in San Diego,
RAP data are collected for male recruits only.

Most of the RAP questions were derived or adapted from
other survey instruments, including the SF-36 Health Survey,'^
the Adverse Childhood Experiences Study,'''•'^ the Conflict
Tactics Scales," and the Alcohol Use Disorders Identification
Test (AUDIT)." Since June 2001, four different versions of
the RAP questionnaire have been in use.

The following RAP domains were included as predictors
on the basis of correlations in the broader literature between
these domains and mentjal health problems: education level,"*
smoking and tobacco chewing," alcohol consumption,^" child-
hood adversity and farnily instability,^'" prewar traumatic
events,^'" prior mental health symptoms,'* and anger.̂ "*

In general, our scoring of RAP variables (e.g., summing
of scale items) followed precedents set by the RAP develop-
ers over several years of prior analyses. To assess preservice
smoking we used a RAP'item asking "In the year before enter-
ing the military, did you smoke cigarettes?" We coded those
responding, "not at all," as nonsmokers and those responding,
"some days," or "every day," as smokers. Preservice tobacco
chewing was defined by an affirmative response to the item
"Did you use smokeless tobacco (dip, chew, snuff) 3 or more
times during the past year?"

Preservice typical alcohol consumption was from the RAP
question, "During the year (12 months) before entering the
military, how often did you have a drink containing alcohol?"
We coded those who responded "never" or "once/twice" as
low alcohol consumers and those who responded "daily,"
"weekly," or "monthly" as high consumers. Preservice binge
drinking was assessed with a RAP item asking "During the
past year, how often did you have 6 or more drinks at one sit-
ting? Response options were "never," "once/twice," "a few
times," "daily," "weekly," and "monthly." We coded those
who responded "never" as low on binge drinking and all oth-
ers as high on binge drinking.

Preservice lifetime trauma was coded as present if the
respondent endorsed any of the following: "You were in an
accident where you could have been killed but were not badly
hurt," "You were in an accident where you were injured and

had to spend at least one night in the hospital," "You saw a
close family member or friend being badly injured or killed,"
"You saw a stranger being badly injured or killed," "You were
seriously attacked, beaten up, or assaulted," "You were threat-
ened with a knife, gun, club, or other weapon," or "You were
raped (soineone forced you|to havelsex against your will)."

Preservice family conflict was based on the following RAP
items: "While you were growing up, before age 17, how often
did a parent or other adult living iri your home: (I) Swear at
you, insult you, or put you down?; (2) Push, grab, shove, slap, or
throw sorhething at you?; (3) Push, grab, shove, slap, or throw
something at each other?" Response options were, "never,"
"once/twice," "sometimes," "often," and "very often," corre-
sponding to a zero- to four-point scale. Responses to the 3 items
were summed, and préservice family conflict was coded as low
given a sum of <2, and high given a sum of >2. An additional
variable, preservice faniily problems, was coded as high if the
person endorsed one oi" both of the following: "While you were
growing up, before age 17, (1) Did you live with someone who
was depressed or mentally ill?; (2) Did you live with someone
who was a problem drinker or alcoholic? (yes/no)." TTiis variable
was coded as low for ihdividuals who endorsed neither item.

Assessment of preservice anger was based on the RAP
item: "Do you sometimes get mad enough to hit, kick, or
throw things?" Individuals responding, "never," or "about
once a year," were coäed as low and individuals responding,
"about once a month," "about once a week," or "more than
once a week," were coded as high.

A preservice mental health index was created from four
RAP items derived from the MHI-S,:'̂ ^ How much time in the
past year: "Did you feel calm and peaceful?"; "Did you feel
downhearted and blue?"; "Have you been a very nervous per-
son?"; "Have you felt so down in the dumps nothing could
cheer you up?" Respoiise options were "none of the time," "a
little of the time," "sortie of the time," "most of the time," and
"all of theitime," corresponding to a one- to five-point scale.
We coded 'preservice mental health as high when responses to
the 4 items summed tci >8. ¡

Education level canie from a RAP| item asking, "What is the
furthest you've gone in school?" Based on military research
linking lack of a high school diploma with adverse outcomes,
education level was dichotomized into two categories (high
school graduate vs. non-high-school! graduate).

Post-Deployment Health Assessment (PDHA) Form
The PDHA form (DD Form 2796) is á brief (4-page) self-report
questionnaire that assesses demographics, deployment-related
experiences and exposures, medical visits, health problems,
and somatic symptoms experienced during the deployment.
Completed PDHAs are kept in service members' permanent
medical records, and electronic copies of all PDHAs are main-
tained by the Army Medical Surveillance Activity (AMSA).

The following PDHA variables were included as predic-
tors: age at time of PDHA completion, paygrade at time of
PDHA completion, frequency of sick calls during deployment.
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overnight hospitalization during deployment, and reporting of
worsening health during the deployment. In addition, several
multiple-item scales were constructed from PDHA responses.
A 3-item scale asked about combat experiences (e.g., "Did you
see anyone wounded, killed, or dead during this deployment")
and a 2-item scale asked about postdeployment interpersonal
concerns related to conflict (e.g., "Are you having thoughts or
concerns that you might hurt or lose control with someone?").
Another scale was the sum of the 21 somatic symptom items
(e.g., "frequent indigestion" and "headaches"). A depression
scale was created from 3 items that assessed depression (e.g.,
"Having little interest or pleasure in doing things"). Finally, a
PTSD symptom scale was created from 4 yes/no PTSD symp-
tom items on the PHDA (e.g., "Felt numb or detached from
others, activities, or your surroundings") and was coded as
present if 2 or more of the 4 items were endorsed.^* With the
exception of the PTSD symptom scale, all scale variables were
dichotomized at the median of each distribution and respon-
dents were classified as low or high. If Marines had multiple
PDHA forms on file, the most recent form was used.

Career History Archival Medical and Personnel System (CHAMPS)
Data on Marines' career and medical histories were obtained
from the CHAMPS database. CHAMPS is an electronic data-
base maintained by the Naval Health Research Center (NHRC)
in San Diego, which contains personnel and medical informa-
tion on all military personnel.^^

The following predictor variables were obtained from
CHAMPS: age at enlistment, race (white, Hispanic, or other),
number of total combat deployment days, and score on the
Armed Forces Qualification Test (AFQT), a cognitive aptitude
test taken before entry into the military .•̂ '*

Outcome measures were also obtained from CHAMPS.
Participants were defined as having a psychiatric disorder
if they had an outpatient or hospitalization record during the
observation period that included an International Classification
of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM)
diagnostic code ranging from 290 to 316.^' For service mem-
bers diagnosed with more than one mental disorder, only the
first diagnosis in the person's record was included in analyses
to identify predictors of overall psychiatric disorders. CHAMPS
also provided participant information on dates and locations for
all deployments, discharge versus retention status, and for those
who were discharged, the date of military discharge.

Creation of the Study Database
Since June 2001, four different versions of the RAP survey have
been in use. RAP 1 was given from June 2001 until June 2002,
and then the first of several questionnaire modifications were
made. The three most recent versions of RAP (RAP 2, 3, and 4)
have been very similar in content; we selected only individuals
who had completed RAP versions 2, 3, or 4 for our study.

An archival set of RAP records was extracted for all active
duty enlisted Marines who entered basic training between
June 2002 and September 2004, and the social security num-

bers (SSNs) for this sample were cross-referenced with the
PDHA database maintained by AMSA.̂ " A matched sample
of 7,340 individuals with both RAP and PDHA data were
then cross-referenced with personnel and medical data from
CHAMPS. (Only 22% of RAP records selected for the study
also had PDHAs. This was because the rate of PDHA comple-
tion in the Marine Corps was fairly low, and not all partici-
pants deployed during the time period our study focused on).

Because the objective of the study was to determine pre-
dictors of mental health disorders that emerged after combat
deployment, we excluded Marines who received a psychiatric
diagnosis before first deployment, along with Marines who
never deployed, and Marines who deployed but not to a com-
bat zone (e.g., Guantanamo Bay). This resulted in a sample of
6,442 Marines who had deployed to Iraq, Afghanistan, Qatar,
or Kuwait.

Description of Sample
Demographic characteristics of the sample are shown in Table I.
Age at time of entry into the Marines ranged from 17 to 31 {M =
19.4, SD - 1.8). Most participants had a high school diploma
(80.7%), 16.9% also had some college, and 2.4% were non-
high-school graduates. The sample was predominantly white
(65.1%) or Hispanic (22.9%), with small proportions of indi-
viduals from other ethnic groups ( 12.0%).

Analysis
Cox proportional hazards regression (survival analysis) was used
to determine the influence of preservice information from RAP,

TABLE 1. Characteristics of the Study

Study Sample (W = 6,442)

Age at military entry, years (M ± SD)
Sex (% male)
Accession year

2002
2003
2004
AFQT (mean ± SD)

Race
White
Hispanic
Other

Enlisted vs. officer (% enlisted)
Paygrade at time of PDHA

EI-E2
E3
E4-E5

Education
Non-high-school graduate
High school graduate
Some college

Marital status
Single/never married
Married/divorced/widowed

Sample

19.4 ± 1.8
100%

49.2%
47.6%

3.2%
57.5 ± 17.9

65.1%
22.9%
12.0%
100%

12.5%
77.5%
10.0%

2.4%
80.7%
16.9%

96.9%
3.1%

AFQT, Armed Forces Qualification Test; PDHA, Post-Deployment Health
Assessment.
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end-of-deployment self-reports from the PDHA, and demo-
graphic predictor variables on occurrence of first psychiatric
diagnosis. The observation period started at time of entry into the
Marines (between June 2Ö02 and September 2004) and contin-
ued until they either received a psychiatric diagnosis, were dis-
charged from the military^ died {n = 25), or until the observation
period ended (January 1, 2006). The maximum follow-up time
was 43 months (mean = 34, median = 33.8 months). Separate
analyses were conducted to identify predictors of receiving ( 1 )
a psychiatric diagnosis of any kind, (2) a substance use disorder
diagnosis, or (3) an anxiety disorder diagnosis, which includes
PTSD. The latter two categories represented the most common
diagnostic groups. Survival time (the time variable used in the
survival analysis) was the length of time between starting basic
training and (1) first psychiatric diagnosis, (2) substance use
disorder diagnosis, or (3) an anxiety disorder diagnosis.

In the Cox proportional hazards models, all variables that
were significant in the ünivariate analysis (p < 0.05) were
entered into multivariate models. Regression diagnostics to
evaluate pairwise correlations and variance inflation factors
did not reveal substantial coUinearity among the model vari-
ables. A stepwise method was used with an inclusion value of
p < 0.05 and a removal value of p > 0.10.

RESULTS

Psychiatric Diagnoses
During the follow-up period, 6.8% of the study sample received
a psychiatric diagnosis (n = 441) from a mental health pro-
vider using ICD-CM-9 codes. Although the majority (55.8%)
of the 441 cases hadjust one psychiatric diagnosis, 17.5% had
two diagnoses, 12.0% had three, and 14.7% had four or more.
For individuals diagnoseid with a mental disorder (n - 441),
Table 11 shows the distribution of diagnoses received. The
first column shows the distribution of initial (chronologically
first) psychiatric diagnoses among all cases in the sample {n =
441 ). The second column shows the distribution of all unique
psychiatric diagnoses for the same sample. The most common
diagnoses were anxiety disorders, substance-related disorders,
"other mental disorders," and mood disorders.

Predictors of Overall Psychiatric Disorders
Overall, 18 of the 26 variables examined as predictors of
any psychiatric diagnosis were significant in the univariate
Cox regression analysis (Table III). The preservice variables
with the strongest univariate associations with any psychiat-
ric diagnosis were education, smoking, tobacco chewing, and
lifetime trauma. The deployment variables with the strongest
associations with psychiatric diagnosis were lower paygrade,
being hospitalized overnight during the deployment, PTSD
symptoms, and reporting concerns about hurting someone,
losing control, or having serious conflicts with others.

Nine variables emerged as significantly predictive of any
psychiatric diagnosis in the final multivariate model (Table IV).

TABLE II. Distribution of Psychiatric Diagnoses

Diagnostic Category

All Mental Disorders (total)
Substance-Related Disorders

(total)
Alcohol
Drug

Adjustment Disorders (total)
Mood Disorders (total)

Major depression
Bipolar disorder
Dysthymia
Depression, not otherwise

specified
Other

Personality Di.sorders (total)
Psychotic'Disorders (total)

Schizophrenia
Schizophreniform disorder
Brief psychotic disorder
Psychosis, not otherwise

specified
Delusional or shared psychosis

Anxiety Disorders (total)
Panic disorder
Generalized anxiety disorder
Obsessive-compulsive

disorder
Phobias
Acute stress
Posttraumatic stress disorder
Anxiety, not otherwise

specified
Somatoform/Dissociative/

Factitious Disorders (total)
Dissociative disorder
Factitious disorder
Conversion disorder
Soniatoform disorder

Other Mental Disorders (total)
Organic conditions
Eating disorder
Unspecified mental disorder
Psychological factors, physical

condition
All other

Initial Diagnosis
in 441 Ca.ses"

' 441
' 137

129
8

44
44
10

1
5

27

1
' 9

1
0

; 0
0
0

1
91

5
5

' 0

0
' 6

60
15

7

' 0
0
6
1

108
0
0

16

, 0

92

All Diagnoses
in 441 Cases'

887
198

173
25
82

137
38
4

21
69

5
47

5
4
0
0
0

1
210

II
9
0

1
22

132
35

12

1
0
7
4

196
4
2

33
0

157

"All initial diagnoses received by the 441 cases. 'All unique diagnoses
received by the 441 cases during the observation period.

With all other variables controlled for. Marines with
lower paygrades at the time of PDHA completion were at
substantially greater risk for a psychiatric diagnosis than
higher paygrade Marines (hazard ratio [HR] = 6.62 for
E1-E2 paygrade Marines, HR = 2.64 for E3 Marines). Other
variables that were strong risk factors for receiving a men-
tal disorder diagnosis included being hospitalized overnight
during deployment (HR = 2.01), lower education level (HR -
1.91), preservice smoking (HR = lj.75), and PTSD symp-
toms (HR = 1.65). Additional variables that were significantly
associated with the development of mental disorders included
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TABLE III. Univariate Cox Proportional Hazards Analysis
of Predictors of Psychiatric Disorders Among Deployed Marines

(N = 6,442)

TABLE I Continued

Variable

Preservice Variables
AFQT:

Low (reference; <50)
High (>50)

Accession Age, Years:
17-18 (reference)
19
20
>21

Race:
White (reference)
Hispanic
Other

Education:
High school graduate (reference)
Non-high-school graduate

Preservice Smoking:
Nonsmoker
Smoker

Tobacco chewing:
Nonchewer (reference)
Chewer

Typical Alcohol Consumption:
Low (reference)
High

Binge Drinking:
Low (reference)
High

Lifetime Trauma (scale):
None (reference)
One or more preservice traumas

Family Conflict (scale):
Low (reference)
High

Family Problems (scale):
Low (reference)
High

Anger:
Low (reference)
High

Mental Health (scale):
Low
High (reference)

Postdeployment Variables
Number of Total Combat Deployment Days:

<220 days (reference)
>220 days

Age at Time of PDHA, Years:
18
19
20
>21

Paygrade at Time of PDHA:
E1-E2
E3
E4-E5 (reference)

Combat Exposure (scale):
Low (reference)
High

HR

1.38**

1.00
1.07
1.34
1.17

1.00
0.78*
0.91

1.00
2.62**

1.00
1.92**

1.00
1.54**

1.00
1.27*

1.00
1.21

1.00
1.44**

1.00
1.29*

1.00
1.40**

1.00
1.02

1.08
1.00

1.00
0.87

1.00
0.76
0.46**
0.47**

6.80**
2.66**
1.00

1.00
1.29**

95% CI

0.14-1.66
1.00

0.86-1.34
1.00-1.81
0.89-1.55

0.62-0.99
0.67-1.23

1.74-3.96

1.59-2.32

1.23-1.91

1.05-1.54

1.00-1.47

1.19-1.74

1.06-1.56

1.10-1.78

0.81-1.29

0.89-1.31

0.73-1.05

0.46-1.27
0.28-0.76
0.29-0.77

4.23-10.92
1.69-4.18

1.07-1.56

Variable

Depression (scale):
Low (reference)
High

PTSD Symptoms (scale):
Low (reference)
High

Somatic Symptoms (scale):
Low (reference)
High

Health Worsened during Deployment:
No (reference)
Yes

Number of Times to Sick Call during
Deployment:
None (reference)
One or more sick-call visits

Hospitalized Overnight during Deployment:
No (reference)
Yes

Concerns about Hurting Someone, Losing
Control, or Serious Conflicts with Others
(scale):
None (reference)
One or more concerns

HR

1.00
1.43**

1.00
2.07**

1.00
1.19

1.00
1.73**

1.00
1.65**

1.00
2.69**

1.00
2.06**

95% CI

1.19-1.73

1.66-2.59

0.99-1.44

1.34-2.24

1.34-2.01

1.97-3.66

1.64-2.60

HR, hazard ratio; CI, confidence interval; AFQT, Armed Forces Qualification
Test; PDHA, Post-Deployment Health Assessment; PTSD, posttraumatic
stress disorder.
*p < 0.05; **p< 0.01.

end-of-deployment concerns about hurting someone, losing
control, or having serious conflicts with others (HR = 1.55),
the number of times the participant went to sick call during
deployment (HR = 1.43), preservice lifetime trauma (HR =
1.32), and lower AFQT score (HR = 1.26).

Predictors of Substance-Related Disorders and
Anxiety Disorders
Separate Cox regression models were constructed for the two
most common specific diagnoses in the sample: substance use
disorders and anxiety disorders. Participants who received
either a substance use disorder diagnosis (n = 188) and/or an
anxiety disorder diagnosis (n = 161) during the observation
period were compared with participants with no mental dis-
order diagnosis.

Three predictors had significant associations with sub-
stance use disorders in the multivariate model: lower paygrade
at time of PDHA (HR = 13.85 for E1-E2 paygrade Marines,
HR = 3.72 for E3 Marines), preservice smoking (HR = 2.83),
and postdeployment PTSD symptoms (HR = 2.04) (Table IV).
Seven variables were significant in predicting anxiety disor-
ders: lower paygrade at time of PDHA completion (HR = 6.95
for EI-E2 paygrade Marines, HR - 3.01 for E3 Marines),
lower education level (HR = 3.47), postdeployment PTSD
symptoms (HR = 3.05), being hospitalized overnight during
deployment (HR = 2.01), lower AFQT score (HR = 1.64),
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TABLE IV, Multivariate Cox Proportional Hazards Analysis of Predictors of Psychiatric Disorders Aniong Deployed Marines

Variable

Preservice Variables:
AFQT (low)
Education (non-high-school graduate

vs. graduate)
Preservice smoking
Lifetime trauma

Postdeployment Variables:
Paygrade at time of PDHA
E1-E2
E3
E4-E5 (reference)

PTSD symptoms
Number of times to sick call during

deployment (0 vs. >1)
Hospitalized overnight during deployment
Concerns about hurting someone, losing

control, or serious conflicts with others

All Psychiatric Disorders
A'= 6,442

HR

1.26*
1.91**

1.75**
1.32**

6.62**
2.64**
1.00
1.65**
1.43**

2.01**
1.55**

95% CI

1.04-1.53
1.26-2.89

1.44-2.12
1.09-1.60

4.01-10.93
1.64-4.26

1.28-2.12
1.16-1.77

1.45-2.80
1.15-2.09

Substance

HR

—
—

2.83**
—

13.85**
3.72**
1.00
2.04**

—

—
—

Use Disorders
= 6,189

95% CI

2.10-3.80

5.57-34.45
1.52-9.12

1.43-2.90

Anxiety
N =

HR

1.64**
3.47**

1.60**
—

6.95**
3.01**
1.00

-3.05**
1.64**

2.01**
—

Disorders
6,162

95% Cl

1.19-2.25
2.03-5.95

1.17-2.20

2.92-16.53
1.32-6.87

2.17-4.30
1.17-2.30

1.21-3.34

Dashes indicate that variable was not retained in the final model because it was not statistically significant. Because of missing data, sample sizes for the final
multivariate models were 6,117 for the all psychiatric disorder model, 6,153 for the substance use disorder niodel. and 6,082 for the anxiety disorder model.
HR, hazard ratio; CI, confidence interval; AFQT, Armed Forces Qualification Test; PDHA, Post-Deploymerit Health Assessrnent; PTSD, posttraumatic stress
disorder.
*/)<0.05; **p<0.01.

number of visits to sick call during deployment (HR - 1.64),
and preservice smoking (HR - 1.60).

Paygrade and Demotions
Lower paygrade at time of PDHA completion was the stron-
gest predictor of psychiatric diagnoses overall. To look more
closely at the paygrade reduction issue and to determine if
demotions accounted for the presence of some unexpectedly
low paygrades in the sample, we conducted a follow-on extract
of official DoD pay records to create a new dichotomous vari-
able for each member of the study sample, indicating presence
or absence of a reduction in paygrade. The paygrade reduction
variable correlated -0.23 (p < 0.001) with paygrade at time
of PDHA, indicating that, as expected. Marines with demo-
tions had significantly löwer end-of-deployment paygrades.
Interestingly, we found that almost a third of the Marines with
a psychiatric diagnosis had received a reduction in paygrade
(31.5%), compared with only 8.0% of Marines not receiving
a psychiatric diagnosis, X^(6,441 ) = 260.4, p<Q.OO\. Marines
with a psychiatric disorder were about four times as likely to
have been demoted compared with Marines without a diag-
nosed disorder. About half of the reductions in paygrade
occurred subsequent to psychiatric diagnosis and the remain-
ing occurred before diagnosis.

DISCUSSION
Most epidemiologic studies of combat-related mental disor-
ders have relied heavily on retrospective accounts of impor-
tant predictor variables such as early life events, prior levels

of psychological distress, and war zone experiences occurring
many years earlier. However, there is strong evidence that
memory biases may confound the information recalled by war
veterans and other traumatized groups. This study is unique in
its use of predictor data obtained both before and shortly after
combat deJDloyment. '

In our sample of 6,442 Marines ¡with no prior psychiatric
problems, 6.8% (n = 441 ) were diagnosed with a postdeploy-
ment psychiatric disorder during thé observation period. The
key risk factors for psychiatric disorders were low paygrade,
hospitalization during deployment, low education, preservice
smoking, PTSD symptoms endorsed on the PDHA, interper-
sonal concerns related to conflict, sick; call visits in the war zone,
premilitary life history of trauma, arid relatively lower intelli-
gence (AFQT score). Although thesejfindings are associational
rather than causal, they have important implications for identi-
fying personnel at risk for future mental health problems.

Although there is extensive evidence that war zone com-
bat exposures are predictive of psychiatric disorders (perhaps
in a dose-response relationship)^' we did not find a relation-
ship between combat exposures (e.g.', seeing others wounded,
killed, or dead) and psychiatric diagnoses in the final multi-
variate model predicting psychiatric| diagnoses. One possible
explanation is that the government's postdeployment screen-
ing form (PDHA) has far fewer combat exposure questions
than surveys designed by researchers to assess the impact of
combat. Specifically, the PDHA contains only 3 items that
assess combat exposures. We recommend that the PDHA be
thoroughly reevaluated and that the combat exposure section
of this form be expanded. Expanding the combat exposure
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section of the PDHA could enhance the military's ability to
identify and refer personnel at risk for psychiatric sequelae.

Our results also indicate that the military's PDHA-
based clinical referral policies may require re-examination.
Specifically, although current DoD policy dictates clinical
referral for service members who endorse two out of the four
PTSD questions on the PDHA, our data indicate that addi-
tional PDHA variables are predictive of psychiatric disorders.
Hospitalizations and sick call visits during deployment and
concerns about hurting others were also significant risk fac-
tors for mental health problems. Results of the present study
could be used to lay the groundwork for an algorithm-driven
approach that better utilizes the PDHA for referral purposes.

Substance abuse disorders and anxiety disorders were the
most prevalent diagnostic subtypes in the present sample.
Predictors of anxiety disorders closely paralleled the predictors
for overall psychiatric disorders. Substance abuse disorders,
however, were only related to three predictors: low paygrade,
smoking, and PTSD symptoms endorsed on the PDHA.

We also found that the strong association between low
paygrade and psychiatric diagnoses was infiuenced by the rel-
atively high rate of demotions in diagnosed Marines. Marines
with a psychiatric diagnosis were four times more likely than
their peers to have been demoted. Since psychological and
behavioral problems often go hand in hand,'^'^' we hypoth-
esize that there is a proclivity in some individuals with psy-
chiatric symptoms to engage in misconduct. Discussions with
Marine officials revealed that paygrade reductions are some-
times done as disciplinary actions targeted at Marines who
have exhibited misconduct, such as unauthorized absences
or alcohol-related offenses. Further analysis of this issue is
clearly needed.

The limitations of this study should be mentioned. First,
because the study only included Marines who attended basic
training in San Diego (which is where the RAP was given) and
who also had a completed PDHA on file, our sample may not
have been entirely representative of the male Marine Corps
population. Second, nearly all of the postdeployment vari-
ables that emerged as significant "predictors" of subsequent
diagnoses could themselves be manifestations of ongoing
psychiatric morbidity. In addition, the questionnaires from
which we drew our data asked for names and SSNs. Because
service members were identified, it is likely that some degree
of underreporting affected our data. As stated earlier, our find-
ings are associational rather than causal. An additional limi-
tation is that different Marine Corps units may have different
practices with regard to the variables reported here (e.g., diag-
noses and demotions). A final limitation of the study is our
lack of access to diagnoses assigned during combat deploy-
ments. Further work is planned to study service members who
receive psychiatric care in the war zone.

However, the unique strengths ofthis study are substantial.
Specifically, longitudinal studies of military mental disorders
are extremely rare and collecting combat exposure and men-
tal health data immediately after deployment may have mini-

mized exaggeration of combat exposures and mental disorder
symptoms. In addition, many previous studies are confounded
by a failure to identify service members with pre-existing
psychiatric conditions; these members were identified and
removed from the present study sample to increase the clar-
ity of results.

In conclusion, the present study found that risk factors for
postdeployment psychiatric disorders consisted of both pre-
service variables and war zone variables. The impact ofcom-
bat exposure was smaller than expected, possibly because the
PDHA does not adequately assess this domain. The study's
findings highlight the need for a revised version of the PDHA
that fully assesses the combat experiences of service mem-
bers. Finally, the association between psychiatric diagnoses
and demotions merits additional scrutiny.
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