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ABSTRACT 

 

A Comparative Study of United States Service Members With and Without a History of 

Inpatient Psychiatric Hospitalization on Post-Deployment Trauma, Depression, and 

Hazardous Alcohol Use Symptoms 

 

Jennifer L. Bakalar, MS, 2014 

 

Thesis directed by: Marjan G. Holloway, Ph.D, Associate Professor, Medical & Clinical 

Psychology 

 

Background: The prevalence of mental disorders in the United States (U.S.) military has 

increased significantly since the onset of Operation Enduring Freedom (OEF) in 2001 

and Operation Iraqi Freedom (OIF) in 2003 and mental disorders are currently the 

leading reason for admission among U.S. service members.  However, despite the 

growing population of psychiatrically hospitalized service members, no studies to date 

have examined how these service members compare to the general military population on 

prevalence of psychiatric symptoms and hazardous alcohol use following deployment.  

Purpose: This study compared a sample of U.S. service members with and without a 

history of inpatient psychiatric hospitalization to determine 1) if the two samples differed 

on psychiatric symptoms as reported on post-deployment health assessments (PDHA) and 

post-deployment health reassessments (PDHRA), 2) if PTSD and MDD screens on the 

PDHA would predict hazardous alcohol use screen outcome on the PDHRA, and (3) if 
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PDHA PTSD and MDD screens would moderate the relationship between inpatient 

psychiatric history and the PDHRA hazardous alcohol use screen.  Methods:  Data for 

two samples of U.S. service members with and without a history of inpatient psychiatric 

hospitalization was obtained from the Defense Medical Surveillance System (DMSS) for 

this retrospective cohort study.  Chi-square and logistic regression analyses were 

conducted to test study hypotheses. Results:  Previously psychiatrically hospitalized 

service members demonstrated significantly higher rates of positive PDHA PTSD screens 

(10.6% versus 4.1%) and MDD screens (12.6% versus 3.7%) and PDHRA hazardous 

alcohol use screens (8.9% versus 4.1%) than controls.  PDHA-reported MDD and PTSD 

screens did not significantly predict PDHRA TICS alcohol screen in either sample.  

Finally, PDHA PTSD and MDD screens did not moderate the relationship between prior 

inpatient psychiatric history and PDHRA hazardous use alcohol screen.  Conclusion:  

U.S. service members with a history of inpatient psychiatric hospitalization who deploy 

following discharge report significantly higher rates of post-deployment PTSD, MDD, 

and AUD symptoms, although this study did not find support for PTSD and MDD as 

unique predictors of subsequent hazardous alcohol use.  These findings highlight 

previously psychiatrically hospitalized service members as a vulnerable subset of the 

military population warranting careful mental health assessment surrounding deployment.  

Implications of using the PDHA and PDHRA to screen for psychiatric disorders in this 

population following deployment are discussed. 
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CHAPTER 1: INTRODUCTION 
 

Since the onset of Operation Enduring Freedom (OEF) in 2001 and Operation 

Iraqi Freedom (OIF) in 2003, mental disorders have become a significant concern for the 

United States (U.S.) military, carrying implications for the health and well-being of U.S. 

service members as well as overall force readiness.  According to the Armed Forces 

Health Surveillance Center (1), mental disorders became the leading admission reason for 

inpatient hospitalizations in the U.S. military as of 2010 and rates of inpatient psychiatric 

hospitalization have continued to rise since then (3).  However, despite the increasing 

rates of mental health-related inpatient hospitalizations in the U.S. military, there is a 

dearth of empirical research examining the impact of continued military service on 

psychiatric morbidity in previously hospitalized service members who return to duty after 

discharge.  Further, there have been no published studies to date examining the 

association between deployment and psychological functioning of previously 

psychiatrically hospitalized service members.   

 Deployment is one of the most stressful experiences associated with military 

service during the OEF/OIF era due to the high operational tempo and hostile 

environment (55).  In nonclinical populations, there is robust empirical support for the 

psychiatric consequences of OEF/OIF deployment(s), including high rates of reported 

symptoms of mood, anxiety, and substance use disorders on post-deployment health 

assessments in both the active (30, 47) and reserve components (5).  Therefore, it is 

reasonable to predict that a known clinical sample of service members would be more 

vulnerable to these deleterious consequences of deployment, which may further 
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jeopardize their health, their military careers, and the broad Department of Defense 

(DoD) mission (74).   

 The broad objective of this thesis is to address the aforementioned gaps in the 

scientific literature pertaining to psychiatric outcomes for active duty U.S. service 

members who are admitted for inpatient hospitalization, return to duty, and deploy 

following discharge from the hospital.  Specifically, this thesis examined the psychiatric 

symptoms and hazardous alcohol use behaviors reported by U.S. service members who 

deploy following an inpatient psychiatric admission as compared to a sample of U.S. 

service members with no such history.  The findings from this study will contribute to the 

scientific literature on the psychiatric consequences of deployment in support of 

OEF/OIF, which may be used to inform research and clinical treatment efforts to address 

the unique needs of this subset of the military population. 

 This Master’s thesis manuscript is divided into six sections.  These sections 

include: 1) Background; 2) Purpose and Significance; 3) Aims and Hypotheses; 4) 

Methods; 5) Results; and 6) Discussion.  The Background section provides an overview 

of the significance of inpatient psychiatric hospitalization in the U.S. military, followed 

by a review of the literature on: 1) the psychiatric consequences of deployment with a 

focus on the development of posttraumatic stress disorder (PTSD), major depressive 

disorder (MDD), and alcohol use disorders (AUD); and 2) the implications of comorbid 

psychiatric disorders and AUDs that are relevant to the subset of the military population 

who have an inpatient psychiatric history.  The Purpose and Significance section 

summarizes gaps in the current scientific literature relating to how U.S. service members 

with an inpatient psychiatric history compare to U.S. service members with no such 
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history with respect to psychiatric symptoms and hazardous alcohol use behaviors 

reported following deployment including a description of how the present study 

addressed these gaps.  The Aims and Hypotheses section outlines the specific objectives 

and predicted findings of this thesis.  The Methods section outlines the research design, 

sample, measures, procedures, human subjects protection, and data analytic approach for 

the study.  The Results section describes the data analytic procedures in additional detail 

as well as the findings for the hypotheses associated with each specific aim.  The 

Discussion section provides a summary of the study findings, an interpretation of the 

results in the context of the scientific literature including research and clinical 

implications, a discussion of study limitations and strengths, and proposed future 

directions for further research.   

CHAPTER 2: BACKGROUND 

INPATIENT PSYCHIATRIC HOSPITALIZATIONS IN THE U.S. MILITARY 

 Psychiatric disorders are an increasing concern for the DoD and the Armed 

Forces, especially given that psychiatric hospitalizations are significantly more likely to 

lead to premature separation from the military than hospitalization for a physical illness 

or injury (29, 30).  Psychiatric hospitalization rates have increased sharply and steadily 

over the last decade since the onset of conflicts in Iraq and Afghanistan.  According to 

the Armed Forces Health Surveillance Center (2), the overall rate of hospitalization for 

any reason in the military in active component members has increased by approximately 

8% to 59.3/1,000 person-years during the OEF/OIF war period (defined as October 2001-

June 2012) as compared to 54.9/1,000 person-years during the pre-war period (defined as 

January 1998-August 2001).  Psychiatric hospitalizations have increased by 35% during 
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the OEF/OIF period and mental disorders accounted for approximately two-thirds of the 

total excess hospitalizations documented during that time; injury/poisoning-related events 

combined with mental disorders accounted for approximately 90% of all additional 

inpatient bed days (2).  In light of this disproportionately large increase in inpatient 

psychiatric hospitalizations during the OEF/OIF era, research and clinical efforts are 

increasingly being focused on addressing the mental health needs and psychological well-

being of U.S service members (4).    

Burden of Psychiatric Hospitalization for the U.S. Military   

In aggregate, the top four leading psychiatric diagnoses in active duty U.S. service 

members in 2012 (substance abuse disorders, mood disorders, anxiety disorders, and 

adjustment disorders) accounted for approximately 44% of hospital bed days for all 

inpatient hospitalizations in active duty personnel.  All mental disorders combined 

accounted for approximately half (49.6%) of hospital bed days (4); the remaining bed 

days were accounted for by physical injury or medical conditions.  Between the service 

branches, the U.S. Army reports approximately twice as much duty time lost due to 

inpatient psychiatric hospitalization than the U.S. Marine Corps, and triple the amount of 

all other branches.  In total, 573 person-years of lost duty time were reported in 2010 due 

to psychiatric hospitalization (1).  

The annual number of hospital bed days attributed to the four leading mental 

disorders has risen sharply over the past four years.  Between 2001-2006, numbers 

remained relatively stable between approximately 75,000-80,000 annual hospital bed 

days for mental disorders.  In 2007, hospital bed days rose to over 100,000, which more 

than doubled to over 200,000 hospital bed days for mental disorders in 2010 (1).  In 

contrast, annual hospital bed days attributed to maternal conditions, now the second 
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leading cause of hospitalization in the U.S. military, has remained stable at approximately 

70,000 between 2001-2010, which translated to 178 person-years of lost duty in 2010 (1).    

Psychiatric treatment poses a significant burden on individual service members, 

their families, military peers, and leadership; furthermore, the delivery of such care in a 

timely and effective manner places tremendous pressure on providers and the healthcare 

system within the DoD (74).  Attrition of service members who experience psychiatric 

problems is another concern that poses both emotional (e.g., unit morale) as well as 

financial (e.g., loss of a trained service member) consequences for the DoD.  More 

specifically, service members who are admitted for inpatient psychiatric hospitalization 

are over five times more likely to separate from military service within three months of 

discharge and approximately twice as likely to separate from military service within two 

years of discharge than service members who are hospitalized for medical reasons (29, 

30), which represents a disproportionately high loss of manpower in this subset of the 

military population.    

 Characteristics of U.S. Service Members Admitted for Inpatient Psychiatric 
Hospitalization   

In general, inpatient psychiatric hospitalization in the U.S. military tends to be 

associated with being young, single, and female (29).  However, although the population 

of service members admitted for psychiatric hospitalization contains a greater proportion 

of females as compared to the military as a whole (24% versus 15%; 4, 12), 

approximately three quarters of the inpatient psychiatric patient population are male.   

Among male service members psychiatrically admitted for mental disorders in 

2012, the four most frequent diagnoses were adjustment reaction (38%), alcohol 

dependence (13%), anxiety disorders (13%), and mood disorders (10%).  Among female 
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service members admitted for mental disorders in 2012, the four most frequent 

psychiatric diagnoses were adjustment reaction (38%), anxiety disorders (17%), episodic 

mood disorders (17%) and mood disorders (10%).  Alcohol dependence was the fifth 

leading diagnosis for active duty females, accounting for 6% of psychiatric 

hospitalizations (4).  

Out of the service branches, the U.S. Army had the highest rate of psychiatric 

hospitalizations for mental disorders out of all diagnostic categories within the service 

branch (28.1 per 1,000 person-years), followed by the Marine Corps (11.9 per 1,000 

person-years), Air Force (11.3 per 1,000 person-years), Navy (10.4 per 1,000 person-

years), and Coast Guard (8.2 per 1,000 person-years).  Only the U.S. Army and Marine 

Corps mental disorder hospitalization rates were greater than the hospitalization rates 

reported for diagnostic categories associated with pregnancy and childbirth (4).  

 Disposition Following Inpatient Psychiatric Hospitalizations in the U.S. 
Military   

Despite the increasing rates of inpatient psychiatric hospitalizations in the 

military, there is a limited body of scientific literature describing the clinical and 

occupational outcomes for OEF/OIF-era active and reserve component service members 

who received inpatient psychiatric care at some point during their military service.  

However, one of the findings that has remained stable over time is the increased 

likelihood of separation from the military following an inpatient psychiatric admission.  

In the pre-OEF/OIF period, Hoge and colleagues (32) found that of a sample of soldiers 

hospitalized in 1998 with a primary discharge diagnosis of a mental disorder, nearly half 

left military service within six months, two-thirds had left military service within two 

years, and only one third remained in service beyond two years.  In contrast, of a sample 



 

18 

of soldiers hospitalized for medical reasons, 11% left military service within six months 

of discharge, 28% left in the first two years after discharge, and 72% remained in service 

more than two years after discharge from hospitalization.  Further, the soldiers who were 

psychiatrically hospitalized were significantly more likely to be separated involuntarily as 

compared to the soldiers who were hospitalized for other reasons. Hoge and colleagues 

(30) found similar patterns of attrition in a sample of OEF/OIF veterans who deployed 

between 2003-2004. 

PSYCHIATRIC CONSEQUENCES OF DEPLOYMENT 

The occupational implications of psychiatric hospitalization combined with the 

increasing admission rates during the OEF/OIF era highlight the importance of 

addressing the psychiatric consequences of deployment.  Psychiatric disorders are one of 

the leading reasons that service members are evacuated from theater.  Between 2004-

2007, 5% of service members deployed in support of OIF and 6% of service members 

deployed in support of OEF were medically evacuated from theater (for any reason), with 

approximately one third of all evacuees returning to full duty (20).  Psychiatric disorders 

were the fourth leading reason for a medical evacuation behind musculoskeletal, combat, 

and neurological injuries, representing 9-10% of all medical evacuations.  However, only 

8% of service members evacuated for psychiatric disorders returned to full duty (20, 76).  

Rundell (60) obtained similar findings, with only 6% of psychiatric evacuees returning to 

full duty.   

Along with the significant number of service members evacuated from theater 

for mental health reasons, the broad psychiatric sequelae of deployment have acquired 

increased attention in military clinical research and practice during the OEF/OIF era.  In 
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addition to physical injuries and hazardous environmental exposures, service members 

are reporting a range of psychiatric symptoms associated with mental disorders 

including posttraumatic stress disorder (PTSD) and major depressive disorder (MDD) 

upon return from deployment (25, 31, 54).   

Further, research has shown that the endorsement of psychosocial stressors and 

psychiatric symptoms increases over time during the reintegration period.  Among 

active duty soldiers, Milliken and colleagues (47) found a four-fold increase in the 

frequency of interpersonal conflict, over a two-fold increase in MDD symptoms, and a 

40% increase in positive PTSD screens as reported on post-deployment health 

reassessments (PDHRAs) as compared to the post-deployment health assessment 

(PDHA), which is completed immediately following the return from deployment, 

approximately three months before the PDHRA.  Among the National Guard and 

Reserve components, these increases were significantly higher.  It remains unclear 

whether these findings are better explained by a lower prevalence of stressors and 

symptoms in the period immediately following deployment or an under-reporting of 

stressors or symptoms due to the desire to avoid a delay in returning home.    

HAZARDOUS ALCOHOL USE AND ALCOHOL USE DISORDERS IN THE U.S. MILITARY 

In parallel to the growing problem of psychiatric disorders, hazardous alcohol use 

and alcohol use disorders (AUD) have also been a significant problem for the U.S. 

military during the OEF/OIF era, which is especially concerning in individuals with 

comorbid psychiatric symptoms and disorders.  Historically, alcohol consumption has 

been deeply embedded in U.S. military culture as a means to cope with stress and as a 

staple in social settings (6), which is compounded by the traditionally wide availability of 

alcohol on military installations.  However, during the Vietnam War era, the prevalence 
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and extent of alcohol consumption raised concerns in the DoD, which contributed to a 

comprehensive investigation of the problem and a series of DoD Directives (DoDDs) 

issued in the early 1970s addressing illicit drug and alcohol abuse.  Over time, the DoDDs 

were believed to be highly effective at reducing rates of illicit drug use, but rates of heavy 

alcohol consumption have remained steady.   

According to the 2008 DoD Survey of Health Related Behaviors in Active Duty 

Personnel (12, 13), there was a statistically significant decrease in illicit drug use from 

27.6% of active duty service members in 1980 to 3.4% in 2002, which was attributed to 

the strict enforcement of the DoDDs.  In contrast, heavy drinking (defined as five or more 

drinks on a typical occasion, at least once per week), was reported in 20.8% of active duty 

service members in 1980 and 18.5% in 2005, which is not a statistically significant 

decrease (13).   

In the anonymous 2011 DoD Health Related Behaviors Survey (8), the definition 

of heavy drinking use was revised to be the consumption of at least 14 drinks per week 

for males and at least 7 drinks per week for females.  The average consumption of 4 to 14 

drinks per week for males and 4 to 7 drinks per week for females was defined as 

moderate drinking.  According to the new definitions, 8.4 % of active duty service 

members reported being heavy drinkers and 17.5% reported being moderate drinkers (8). 

Alcohol use and deployment 

 Although alcohol consumption is prohibited for service members while deployed 

to Iraq and Afghanistan according to General Order Number 1 (GO1), which was 

released in 1990, and its most recent revision, GO-1C (United States Central Command, 

2013; 73), alcohol use is prevalent among service members returning from deployment 

(13, 14).  Deployment in support of OEF/OIF has been associated with increased rates of 
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reported alcohol use (31), especially for service members who report combat exposure on 

post-deployment assessments (36, 75).  Hoge and colleagues (31) found that Army 

soldiers were over 50% more likely to endorse the subjective statements of alcohol 

misuse that comprise the Two-Item Conjoint Screen (TICS; 16) for alcohol abuse (i.e., 

“Have you used alcohol more than you meant to?” and “Have you felt you wanted or 

needed to cut back on your drinking?”) after deployment as compared to responses 

collected before deployment; Marines were 2.7-2.9 times more likely to endorse these 

statements after deployment.  However, while the Marines demonstrate the highest self-

reported rates of heavy drinking behaviors across all service branches (8), the Army 

demonstrates a markedly higher rate of AUDs than all other services, which may be 

related to the increased likelihood of immediate separation without treatment for AUDs in 

the Marine Corps (49).  

Heavy drinking is reported significantly more often by male service members than 

by female service members and by enlisted personnel more often than commissioned 

officers (8, 14).  The consequences of hazardous alcohol use in service members and 

Veterans include higher rates of impulsive and reckless behavior (8, 62, 75) and 

decreased productivity (14).  Santiago and colleagues (62) found that soldiers who 

screened positive for alcohol misuse by endorsing at least one item on the TICS (16) were 

five times more likely to endorse drinking and driving and nearly six times more likely to 

ride as a passenger with a drunk driver as compared to soldiers who did not endorse either 

item.  Statistically significant predictors of alcohol-related behaviors in this study 

included male gender, junior enlisted status, and reserve or National Guard component, 

although reserve component and National Guard soldiers were found to be 66% less 
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likely than their active duty counterparts to receive a referral for alcohol-related treatment 

(62).  

Despite concerning rates of post-deployment hazardous alcohol use, most service 

members who report alcohol concerns are not referred for treatment.  Milliken and 

colleagues (47) found that while soldiers openly endorsed alcohol misuse at about the 

same rates as they endorsed mental health concerns, only 2% of soldiers who endorsed 

hazardous alcohol use on a PDHRA were referred for treatment and of those who were 

referred, only about 22% were seen within 90 days of the referral.  Santiago and 

colleagues (62) found that only 0.2% of a sample of soldiers who endorsed alcohol 

misuse on post-deployment screenings were referred for treatment.   

COMORBID PSYCHIATRIC AND SUBSTANCE USE DISORDERS 

While psychiatric disorders and substance use disorders (SUD) each lead to 

deleterious sequelae, the co-occurrence of both disorders (i.e., dual diagnosis) has 

consistently been shown in the scientific literature to be more detrimental than a 

diagnosis of a single disorder in either category in both civilian and military populations 

(18, 37, 57).  Further, carrying a dual diagnosis has significant prognostic implications 

for individuals receiving both outpatient and inpatient psychiatric care.  However, the 

findings pertaining to psychiatric inpatients are most germane to the present study.  In 

civilian populations, substance abuse has consistently been the most common comorbid 

diagnosis among individuals admitted for acute psychiatric hospitalization, with 

approximately 30%-40% of psychiatric inpatients being diagnosed with a comorbid SUD; 

notably, AUDs are the most prevalent type of comorbid SUD (9, 61, 77).  Psychiatric 

inpatients with comorbid SUDs have a markedly worse prognosis than patients without 

SUDs, such that they are more likely to report a lower overall quality of life, demonstrate 
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lower insight into their condition, and they are significantly more likely to be 

rehospitalized (61, 63, 77).   

Similar associations between comorbid psychiatric disorders and SUDs have been 

obtained in military samples.  In a study of dual diagnosis patients admitted to a Veterans 

Administration (VA) hospital, Ilgen and colleagues (34) found that 23% were readmitted 

within 90 days of discharge, although utilization of continuing care for SUDs in the 30 

days after discharge notably reduced rehospitalization risk.  Comorbid psychiatric 

disorders and SUDs have also been associated with higher rates of mortality among 

Veteran populations (57).  Rosen and colleagues (57) found that mortality rates over a 

seven year period were 70% higher among dual diagnosis patients as compared to 

Veterans diagnosed with a single disorder and among the dual diagnosis sample, 

mortality rates were significantly higher for patients diagnosed with AUDs as compared 

to patients with other types of SUDs.  Taken together, these findings highlight the 

negative implications of comorbid psychiatric disorders and AUDs in inpatient Veterans, 

but there is a relative paucity of published research on this topic in the active duty 

population.   

 Comorbid PTSD and Alcohol Use Disorders 

While the general co-occurrence of psychiatric disorders and SUDs is concerning 

in light of the poor prognosis for dual diagnosis patients, the specific co-occurrence of 

PTSD and AUDs is especially robust in the scientific literature and it is highly relevant to 

the military population given the high likelihood of trauma exposure and higher 

prevalence of AUDs in military versus civilian populations (12).  In the U.S. general 

population, an epidemiological study revealed that approximately 42% of individuals 

(50) with PTSD also met criteria for an AUD.  As compared to patients with PTSD or an 
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AUD alone, patients with both disorders have been found to have less social support, to 

be unemployed, and to have lower income, which carries implications for their ability to 

seek and engage effectively in treatment (53).   

In military populations, AUDs have been independently associated with PTSD in 

both male and female service members (64).  Factors associated with more severe PTSD 

symptoms and AUDs include trauma type (e.g., exposure to enemy hostility), deployment 

location (i.e., OIF was associated with more PTSD and AUDs than OEF), and number of 

deployments (5).  While the highest rates of AUDs associated with deployment during 

the OEF/OIF era have been observed among younger service members (12, 49, 75), high 

rates of comorbid PTSD and AUDs and the corresponding deleterious sequelae have also 

been found in elderly Veterans (40, 68), which highlights the persistence and long-term 

negative impact of these co-occurring disorders.   

 Etiologic models of comorbid PTSD and alcohol use disorders 

 Given the empirically-supported association between PTSD and AUDs, numerous 

theoretical models have been proposed to explain the etiological relationship underlying 

the co-occurrence of the two disorders.  Two related models that are especially relevant 

to the military, especially in the context of deployment as a significant stressor, are the 

temporal-ordering hypothesis (7, 19) and the self-medication hypothesis (18, 56).  The 

temporal-ordering hypothesis (19) posits that the order of onset of PTSD and AUDs 

carries etiological and prognostic significance.  While there are studies supporting AUDs 

as a risk factor for later trauma exposure and subsequent PTSD due to the physiological 

effects of alcohol (e.g., impaired judgment and disinhibition; 21), the predominant 

findings in the dual diagnosis literature indicate that that AUDs generally develop 
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following trauma exposure, which is supported in both civilian (19, 45, 69) and military 

(18) populations.   

 A primary theoretical explanation for the temporal ordering of PTSD preceding 

AUD onset is the self-medication hypothesis, which posits that individuals with PTSD 

use alcohol to alleviate distressing symptoms such sleep disturbance and hyperarousal 

(56).   Leeies and colleagues (39) obtained support for the face validity of the self-

medication hypothesis in a community sample of PTSD patients, finding that 21.4% 

openly endorsed medicating their symptoms with substances; approximately two-thirds 

(67.3%) of those patients endorsed using only alcohol.  However, despite the initial 

sedating properties of alcohol, it is known to impair sleep and the elevated anxiety 

associated with alcohol withdrawal exacerbates the hyperarousal symptoms of PTSD, 

which reinforces a negative cycle of alcohol abuse and psychological distress (35). 

 Both of these theories addressing the relationship between co-occurring PTSD 

and AUDs apply to military populations due to the high risk of trauma exposure during 

deployment and the prevalence, cultural significance, and negative clinical and 

occupational outcomes of alcohol use in the military.   Further, service members with a 

pre-deployment history of psychiatric hospitalization may be especially vulnerable to 

resorting to alcohol for the purposes of self-medication given their established psychiatric 

morbidity, which may subsequently increase their risk of negative clinical, psychosocial, 

legal, and occupational outcomes.   

 Comorbid Depression and Alcohol Use Disorders    

In addition to the negative consequences of comorbid PTSD and AUDs among 

U.S. service members, the co-occurrence of MDD and AUDs is also concerning and 
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highly relevant to service members with a prior inpatient psychiatric history who deploy.  

While it is currently not well known how rates of co-occurring MDD and AUDs in 

previously psychiatrically hospitalized service members compare to the general military 

population, there is published research to support the association between MDD and 

AUDs in deployed service members as a whole (28, 65).  Heltemes and colleagues (28) 

found that OEF/OIF Veterans who reported depressive symptoms were 4.2 times as 

likely to report alcohol abuse as those who did not report depressive symptoms.  

Similarly, in a sample of National Guard soldiers, Marshall and colleagues (43) found 

that those who reported a depressive disorder with onset during or after deployment were 

3.9 times more likely to endorse post-deployment alcohol abuse.   

 While the association between comorbid MDD and AUDs has been well-

established, there is comparatively less literature addressing etiologic models that clarify 

the nature of the relationship between comorbid MDD and AUDs than there is for PTSD 

and AUDs.  The published research to date reveals mixed findings with respect to the 

temporal-ordering relationship between MDD and AUD onset with some studies 

supporting the onset of MDD preceding and/or independent of an AUD (42) and others 

reporting the onset of MDD as a consequence of an AUD (71).   

 In summary, high rates of reported symptoms associated with PTSD, MDD, and 

AUDs in the general military population following deployment during the OEF/OIF era 

have been well documented in the scientific literature and carry substantial health, 

occupational, and mission-related implications.  However, despite an increasing inpatient 

psychiatric hospitalization rate in the military during the OEF/OIF era, there is currently 

no research to date examining how service members with a prior history of inpatient 
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psychiatric hospitalization compare to the general military population with respect to 

reporting these symptoms following deployment.  Further, it is currently unknown 

whether the proposed temporal relationships between PTSD/MDD symptoms and AUD 

symptoms apply to this population.   

PURPOSE AND SIGNIFICANCE 

As a result of the efforts of federal offices such as the AFHSC and publications 

including the Medical Surveillance Monthly Report (MSMR), there is a substantial 

amount of epidemiological data describing the medical and mental health events and risk 

factors associated with deployment since the onset of OEF/OEF, including the prevalence 

of psychiatric diagnoses among U.S. service members and rates of mental health service 

utilization.  However, with the exception of a recent study reporting increased suicide 

rates among previously hospitalized service members (41), there is very limited published 

research reporting the psychiatric, psychosocial, or occupational outcomes for the highly 

vulnerable population who are admitted for inpatient psychiatric care aside from 

documented rates of military health care utilization and separation from military service.  

Further, there is a substantial body of dual diagnosis literature addressing comorbid 

psychiatric disorders and alcohol use disorders among both civilian and military 

psychiatric populations.  However, there is a dearth of research examining hazardous 

alcohol use among the growing population of military service members with an inpatient 

psychiatric history, for whom hazardous alcohol use may have more severe consequences 

given the pre-existing vulnerability of this population.   

The DoD invests substantial time and resources in training and caring for each 

service member, which is lost if service members separate prematurely from military 
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service.  Further, early separation, especially in the context of a psychiatric problem 

and/or an AUD, is disruptive to the individual and his/her loved ones due to potential 

stressors such as legal charges associated with alcohol abuse, unemployment, and barriers 

to care.  Therefore, every effort should be made to optimize rehabilitation efforts, prevent 

recidivism, and prevent premature attrition in service members who receive psychiatric 

care while serving in the U.S. military.  Moreover, an understanding of the unique 

characteristics of this highly vulnerable group can inform mental health delivery within 

the VA healthcare system as well as other systems serving the needs of these individuals 

upon their entry back into the civilian sector. 

The objective of the present retrospective cohort study is to acquire a better 

understanding of potential post-deployment differences in psychiatric symptoms and 

associated self-reported hazardous alcohol use in service members with and without a 

prior history of inpatient psychiatric hospitalization.  The results of this study will 

advance the current scientific understanding of the post-deployment psychiatric 

functioning of an inpatient psychiatric sample as compared to a healthy control sample 

with no documented prior psychiatric history.  These findings will contribute to a 

growing body of literature on the psychiatric sequelae of military service in support of 

OEF/OIF because of their practical utility in enhancing assessment and treatment efforts 

targeted to the needs of this highly vulnerable subset of the military population.  

AIMS AND HYPOTHESES  

Aim 1: To determine whether service members with and without an inpatient psychiatric 

history differ in their self-reported post-deployment hazardous alcohol use, as measured 

by the PDHRA Two-Item Conjoint Screen (TICS).   
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 Hypothesis 1: Service members with an inpatient psychiatric history will be 

significantly more likely to endorse self-reported post-deployment hazardous alcohol use 

as measured by the PDHRA TICS alcohol screen than service members with no such 

history. 

Aim 2: To examine the relationship between post-deployment PTSD and MDD screens 

(as measured by the PDHA) and subsequent self-reported hazardous alcohol use (as 

measured by the PDHRA TICS alcohol screen) among service members with and without 

an inpatient psychiatric history.  

Hypothesis 2a: Post-deployment PTSD and MDD screens (as measured by the 

PDHA) will significantly predict self-reported hazardous alcohol use (as measured by the 

PDHRA TICS alcohol screen) among individuals with an inpatient psychiatric history.  

Hypothesis 2b: Post-deployment PTSD and MDD screens (as measured by the 

PDHA) will significantly predict self-reported hazardous alcohol use (as measured by the 

PDHRA TICS alcohol screen) among individuals without an inpatient psychiatric history.  

Hypothesis 2c (exploratory): Post-deployment PTSD and MDD screens (as 

measured by the PDHA) will moderate the relationship between prior inpatient 

psychiatric history and subsequent self-reported hazardous alcohol use (as measured by 

the PDHRA TICS alcohol screen) such that higher rates of positive PDHA PTSD and 

MDD screens will enhance the effect of a prior inpatient psychiatric history as a predictor 

of self-reported hazardous alcohol use.   

 
CHAPTER 3: METHODS 

RESEARCH DESIGN 
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  A longitudinal, retrospective cohort design was used to examine psychiatric, 

military service, and deployment-related data obtained from the Defense Medical 

Surveillance System (DMSS) for U.S. service members with (Group 1) and without 

(Group 2) a history of inpatient psychiatric hospitalization(s) at the former Walter Reed 

Army Medical Center (WRAMC)1. 

Study Population 

U.S. service members included in this study: 1) Were adults (at least 18 years old 

at the time of record entry), 2) Served on active duty or in the reserve component at some 

point between 2001-2010, 3) Deployed following the index hospitalization date, and 4) 

Had a completed, matched pair of PDHA and PDHRA documents stored in DMSS for 

the deployment following the index hospitalization date.  Exclusion criteria include: 1) 

Service members who did not have a documented deployment following the index 

hospitalization date, and 2) Service members who deployed following the index 

hospitalization date, but did not have a completed, matched pair of PDHA and PDHRA 

assessments documented in DMSS for the deployment in DMSS.  The final sample 

consisted of 258 index cases (Group 1) and 258 control cases (Group 2) frequency 

matched on age and sex.   

STUDY PROCEDURES 

Case Selection for Group 1 from the Former WRAMC Medical Records 

A comprehensive list of patients was generated with the assistance of a 

WRNMMC information technology (IT) technician who performed a query of archived 
                                                

1 Following the 2011 Base Realignment and Closure (BRAC) transition, the former WRAMC has closed 
and relocated to Bethesda, MD as a joint military medical facility, Walter Reed National Military Medical 
Center (WRNMMC).  The name of the original facility was retained, as applicable, for clarity. 
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electronic medical records (EMRs) using the Essentris (22) system.  The query produced 

a list of 15,041 admission entries of all patients hospitalized on the inpatient psychiatric 

unit with admission dates from January 1, 2001 through December 31, 2010.  

Approximately 12% (N = 1,748) of these entries pertained to admissions for non-military 

personnel (e.g., dependents) and 56% (N = 8,383) of the admission entries were 

duplicates because individual patients may be entered into Essentris multiple times 

during a single admission upon transfer between inpatient units, including at the time of 

discharge.  Therefore, the original list was cleaned to eliminate dependents and duplicate 

entries (i.e., admissions with the same SSN) in order to ensure that each individual 

patient’s SSN and earliest documented former WRAMC admission date was represented 

once in the final dataset.  The finalized Group 1 list contained 4,910 SSNs of service 

members with inpatient psychiatric hospitalizations at the former WRAMC with 

admission dates from 2001 to 2010.  This list was provided to the Epidemiology and 

Analysis Division at AFHSC for two purposes: 1) to obtain DMSS data for each case and 

2) to obtain a matched control group listing and associated data.     

Data Extraction – DMSS 

Of the 4,910 inpatient SSNs provided to AFHSC, 146 (approximately 3%) did not 

have information documented in DMSS, which may have been the result of a clerical 

error in Essentris or misclassification of the case as an active duty service member.  

Therefore, the overall sample for the Group 1 database contained 4,764 cases.  AFHSC 

extracted demographic data, military service-related data, and longitudinal medical and 

deployment-related data (see Appendix A for listing of variables) from DMSS for each 

case in Group 1 for a minimum of two and maximum of 12 years following the 
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documented discharge date from the index inpatient psychiatric hospitalization at the 

former WRAMC.  The index inpatient psychiatric hospitalization was defined as the 

patient’s first documented admission to the former WRAMC that occurred within the 

2001-2010 time period from which the study sample was drawn.  The index inpatient 

psychiatric hospitalization date was deidentified and subsequently defined by AFHSC as 

“Day 0”.  When applicable, subsequent inpatient psychiatric admissions and other time-

dependent variables for Group 1 were coded by AFHSC by the number of days the event 

occurred after the index hospitalization date (i.e., an entry dated “150,” refers to an event 

that occurred 150 days following the index admission date).   The purpose of the “Day 0” 

classification was twofold: 1) It contributed to maintaining confidentiality and 2) It 

provided a standardized reference date for age-matching and calculation of other time-

dependent variables in the study database. 

Case selection for Group 2 – DMSS 

Next, an age and sex matched control sample of 4,764 service members with no 

prior documented inpatient or outpatient psychiatric history was identified by AFHSC 

(Group 2).  For Group 2, AFHSC was instructed to identify service members with no 

documented inpatient or outpatient psychiatric history prior to “Day 0” for the 

corresponding Group 1 cases.  Similar to Group 1, this parameter provided a standardized 

reference date for all Group 2 cases and ensured that Group 2 cases did not have a 

documented psychiatric history through the age that they were matched to Group 1.  Also 

similar to the procedures used for generating Group 1 data, AFHSC extracted 

longitudinal demographic, medical, military service, and deployment-related data from 

DMSS for each case in the Group 2 database.  A comprehensive, aggregate deidentified 
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dataset for both groups was subsequently created and electronically transferred to study 

investigators in an encrypted file. 

Deployment-related data 

For both groups, all cases with at least one documented deployment occurring 

after Day “0” were identified by the author of this thesis.  Only cases with a matched pair 

of PDHA and PDHRA assessments from the same deployment were included in the 

present study.  PDHA and PDHRA assessments were matched by comparing the 

documented date of arrival in theater, date of departure from theater, and date of 

submission for the assessment form, which is consistent with matching procedures used 

in previously published studies analyzing PDHA and PDHRA data (47).  If an individual 

had multiple documented deployments after Day “0”, the data for the first deployment 

with a complete matched PDHA and PDHRA assessment was used for the present study.  

Number of deployments was tested as a potential covariate to account for cases with 

multiple deployments.   

Study Databases 

Two electronic databases were used to extract data for the study samples 

described above: 1) Essentris and 2) The Defense Medical Surveillance System. 

Essentris. Essentris (22) is a medical software program used at the former 

WRAMC and WRNMMC in acute care, inpatient units to document medical data 

including medications, laboratory results, clinical notes, and diagnoses.  Patient EMRs 

stored in Essentris are accessible to all medical professionals who are involved in patient 

care including physicians, nurses, and behavioral health professionals both in garrison 
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and abroad, which contributes to continuity of care and consistent medical documentation 

across clinical settings.   

Defense Medical Surveillance System (DMSS).  The DMSS database is a public 

health record database maintained by AFHSC.  DMSS contains records for all individuals 

who have served on active duty in the U.S. military from 1989 through the present (59).  

Records that are stored in DMSS include demographic characteristics, military service 

history, health-related behaviors, combat and non-combat-related injuries, 

hospitalizations, ambulatory care visits, diagnoses, and other reportable medical events.  

Medical and behavioral health diagnoses documented in DMSS are coded according to 

the International Classification of Disease, 9th Revision (ICD-9; 48).  DMSS data quality 

is comparable to other established health services data (46)  

MEASURES 

  In addition to the medical and military service-related data extracted from 

DMSS, deployment-related data was extracted from deployment health assessments 

stored in DMSS, which include measures of psychiatric symptoms and behaviors 

embedded in the body of the assessment.   

Post-Deployment Health Assessment (PDHA) 

 The PDHA (DD Form 2796; 23) is a self-report health screening measure 

implemented by the DoD in April 2003 (see Appendix B) and revised in 2008 (see 

Appendix C).  All service members who are deployed outside of the continental US for at 

least 30 days are required to complete and submit a PDHA within 30 days of their return 

from each deployment.  The PDHA was designed to collect information on the service 

member’s current medical and mental health, psychosocial concerns, and deployment 
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experiences (e.g., combat and/or environmental exposure) for the purposes of assisting 

healthcare providers in identifying problems warranting clinical attention and/or referrals 

for additional evaluation and treatment.  The original 2003 version of the PDHA (23) 

contains three pages of self-report items and one page to be completed by a healthcare 

provider, which included a brief six-item clinician-administered interview and a health 

assessment section where referral recommendations may be indicated.  The first revised 

version of the PDHA, implemented in 2008 (23) was expanded to include five pages of 

self-report items with additional detail about experiences including combat exposure, 

substance use, and interpersonal difficulties.  The clinician-administered section was also 

expanded to include additional detail on screening for health concerns such as alcohol 

problems, traumatic brain injury (TBI) risk, and environmental exposure.   

Primary Care PTSD Screen.  The Primary Care PTSD Screen (PC-PTSD; 51) is 

a four-item self-report measure embedded in the PDHA that assesses the presence or 

absence of core PTSD symptoms including: 1) avoidance; 2) detachment; 3) 

hypervigilance; and 4) nightmares (See Appendix A).  The PC-PTSD has been validated 

in U.S. service members returning from deployment.  Specifically, a cutoff of two items 

endorsed out of four yielded high sensitivity (.91) and acceptable specificity (.72); when 

the cutoff was set at three items out of four, the measure yielded acceptable sensitivity 

(.78) and specificity increased to .87 (10).  In the present study, a cutoff of three was used 

due to the comparatively higher positive predictive value that has been obtained across 

studies as compared to a cutoff of two (67).     

Patient Health Questionnaire-2.  The Patient Health Questionnaire-2 (PHQ-2; 

38) MDD screen is a two-item self-report measure that was adapted from the Primary 
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Care Evaluation of Mental Disorders (PRIME-MD; 70) and is embedded in the PDHA.  

The PHQ-2 items assess: 1) Depressed mood, “Feeling down, depressed, or hopeless”; 

and 2) Anhedonia, “Little interest or pleasure in doing things” (See Appendix A).   A 

positive response to either question (i.e., 2003 PDHA: “A lot” with a total score of at 

least 2/4; 2008 PDHA: “More than half the days” or “Nearly every day” with a total score 

of at least 3/6) is considered a “positive” screen for depression warranting further clinical 

evaluation; these criteria have been applied in a previous similar study (47) and were 

applied to code positive responses in the present study.  The PHQ-2 demonstrates an 

overall sensitivity of .84 and specificity of .72 (38).   

Post-Deployment Health Reassessment (PDHRA) 

The PDHRA (DD Form 2900; 24) was implemented in 2005 (see Appendix D) 

and revised in 2008 (see Appendix E).  Service members are expected to submit a 

PDHRA within the 90-180 day period post-deployment.  The PDHRA is similar in 

format, length, and content to the PDHA.  It is designed to identify symptoms and 

concerns that were not initially reported on the PDHA immediately following 

deployment.  Research has consistently shown that service members tend to endorse 

psychiatric symptoms and behaviors more frequently on PDHRAs than PDHAs (47).  

Once completed, both the PDHA and PDHRA documents are entered as a permanent part 

of each service member’s medical record and they are stored in DMSS.   

Two Item Conjoint Screen (TICS). The Two-Item Conjoint Screen (TICS; 16) is 

a screening measure that contains two self-report questions assessing the presence or 

absence of perceived hazardous alcohol use.  The TICS is embedded in both the 2005 and 

2008 versions of the PDHRA and the two screening questions include: 1) “In the past 
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month, did you use alcohol more than you meant to?” and 2) “In the past month, have 

you felt that you wanted or needed to cut down on your drinking?”  (See Appendix A).  A 

positive, “yes” response to one or both TICS items is defined as a positive screen for 

alcohol misuse in military populations (62) and those same criteria were used to code 

positive responses in the present study.  Further, the TICS has been validated with .81 

sensitivity and .81 specificity in the general population (15). 

HUMAN SUBJECTS PROTECTION   

 This project involved an analysis of a subset of de-identified data collected as part 

of a larger scale study (Principal Investigator: Marjan Holloway, Ph.D.), which was 

approved by the Institutional Review Boards (IRBs) of the WRNMMC and the 

Uniformed Services University of the Health Sciences (USUHS, secondary concurrence).  

Support letters from the AFHSC were obtained to access DMSS data for the study 

samples and a Data Sharing Agreement (DSA) between USUHS and AFHSC was 

submitted and approved by the Department of Research Programs at WRNMMC.  The 

study did not require informed consent given that it was based on the extraction of 

information from medical records and a population based surveillance database within 

the Department of Defense.   

In accordance with AFHSC standard operating procedures, which were outlined 

in the approved DSA, all data transfer between USUHS and AFHSC was conducted 

using the “Safe Access File Exchange” (SAFE) system, which is an encrypted online file 

exchange website.  The SAFE system is set up to allow only designated individuals to 

access the transferred files during a finite time period (i.e., two weeks), after which the 

file is expunged.  These procedures were generated following consultation with the 
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USUHS IRB, the WRNMMC Department of Research Programs, and Dr. Angelia Eick-

Cost, Special Studies Lead at AFHSC in order to ensure that all identifying information 

were removed prior to dissemination of the data via a secure encrypted transfer system to 

the research team at USUHS.  The author of this thesis served as a collaborator on the 

larger scale study and contributed to the study’s conceptualization, methodology, data 

collection, analysis, and interpretation.  Furthermore, the USUHS Office of Sponsored 

Programs has received graduate student documentation for this study.  A publication 

clearance request has been filed with WRNMMC.   

DATA ANALYTIC APPROACH 

The data analytic approach for this study is presented according to the Aims and 

Hypotheses outlined in the Background section.   

Aim 1.  To determine whether service members with and without an inpatient 

psychiatric history differ in their self-reported post-deployment hazardous alcohol use, as 

measured by the PDHRA Two-Item Conjoint Screen (TICS). 

 Outcome variable. Perceived hazardous alcohol use, as measured by the PDHRA 

TICS (dichotomous variable; positive/negative) 

 Predictor variable. History of inpatient psychiatric hospitalization (dichotomous 

variable; yes/no) 

 Covariates. Age, sex, and service branch. 

 Analyses.  First, a Pearson Chi-Square analysis was conducted to determine if 

there were between-group differences in the number of service members with a positive 

TICS screen on the PDHRA.  Then, in order to adjust for potential confounding due to 

covariates, a logistic regression model using the predictor variable, covariates, and 
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outcome variable described above was conducted.  Given the paucity of scientific 

literature addressing the inpatient psychiatric military population, demographic and 

military service characteristics that could potentially confound study results were tested 

statistically using univariate logistic regression analyses with a conservative alpha-value 

cutoff (! = .25; 33).  The variables tested included age, sex, race, marital status, service 

branch, component, rank (officer versus enlisted), and number of deployments.  While 

the two samples were matched on age and sex, these variables were tested in univariate 

analyses to account for potential confounding effects of these characteristics (58).  

Variables that significantly predicted PDHRA TICS score at p < .25 (i.e., age, sex, 

marital status, service branch, and rank) were included as covariates in the multivariate 

model.   Covariates that yielded a p < .1 in the multivariate model were retained in the 

final model (i.e, age and sex) and excluded covariates were then assessed for 

confounding effects by examining changes in parameter estimates between the adjusted 

and unadjusted models (17).  No confounding effects were observed for marital status 

and rank.  Service branch was retained in the final model due to the implications of 

branch for alcohol use behaviors in the general military population (8, 49).  The final 

model was conducted with age, sex, and branch entered in the first block of the model 

and predictor variables entered in the second block. 

Aim 2.  To examine the relationship between post-deployment PTSD and MDD 

screens (as measured by the PDHA) and subsequent self-reported hazardous alcohol use 

(as measured by the PDHRA TICS) among service members with and without an 

inpatient psychiatric history. 
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 Outcome variable. Perceived hazardous alcohol use, as indicated by the PDHRA 

TICS (dichotomous; positive/negative) 

 Predictor variables.  Hypothesis 2a and Hypothesis 2b: PDHA PTSD screen 

(dichotomous: positive/negative); PDHA MDD screen (dichotomous: positive/negative). 

Hypothesis 2c: Prior history of inpatient psychiatric hospitalization (dichotomous: 

yes/no); PDHA PTSD screen (dichotomous: positive/negative); PDHA MDD screen 

(dichotomous: positive/negative); Inpatient psychiatric history x PTSD interaction term; 

Inpatient psychiatric history x MDD interaction term.   

 Covariates. Age, sex, and branch. 

 Analyses.  Chi-square analyses were conducted to determine if there were 

between-group differences in the PDHA PTSD and MDD screens.  Logistic regression 

models using the predictor and outcome variables described above were used to 

determine if PDHA PTSD and MDD screens would predict PDHRA TICS screen 

outcome among service members with (Group 1) and without (Group 2) a history of 

inpatient psychiatric hospitalization (Hypotheses 2a and 2b).  PDHA PTSD and MDD 

screens were each tested as moderators of the relationship between prior inpatient 

psychiatric history and PDHRA TICS screen with a logistic regression using the outcome 

and predictor variables listed above including interaction terms of inpatient psychiatric 

history and PDHA PTSD and MDD screens (Hypothesis 2c).  Given the potential for the 

comorbidity of PTSD and MDD symptoms, the PDHA PTSD and MDD screen variables 

were evaluated for multicollinearity.  Covariates for Aim 2 were selected and tested using 

the same procedures described for Aim 1.  Study analyses were performed using IBM 

SPSS v.19.0 for Mac.   
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Statistical Power.  Due to the retrospective design of this study and the fixed sample 

size, post-hoc power analyses were conducted using G*Power 3.1.7.  Observed power for 

study analyses is reported under the corresponding results for each hypothesis.   

CHAPTER 4: RESULTS 

Of the 258 cases included in Group 1, approximately 4.7% (n = 12) were missing 

data for either the predictor and/or outcome variables.  Therefore, these 12 cases and 12 

corresponding matched controls were omitted from the final study analyses following 

sensitivity analyses that confirmed that there were no statistically significant differences 

in demographic and military service characteristics with and without these cases 

included.  In the final database used for study analyses, Groups 1 and 2 each consisted of 

246 cases resulting in a total sample size of 492.   

OVERALL SAMPLE CHARACTERISTICS 

 The final sample (N = 492) consisted of 100 (20%) females and 392 males (80%) 

with a mean age of 28.0 years (SD = 7.25).  Demographic and military service 

characteristics for both samples are presented in Table 1. 

Group 1 Characteristics 

The majority of Group 1 was comprised of Caucasian (n = 163, 67%,), active duty 

(n = 206, 84%), enlisted (n = 217, 88%), U.S. Army (n = 201, 82%) service members.  

Approximately half of Group 1 cases were married (n = 124, 50%).  Group 1 cases had a 

mean of 2.01 (SD = 1.17) career deployments documented in DMSS, which included the 

deployment associated with the matched pair of PDHAs and PDHRAs analyzed in the 

present study.    
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 Descriptive statistics for the index inpatient psychiatric hospitalization 

documented in DMSS for Group 1 are shown in Table 2.  The four most frequent 

categories of psychiatric diagnoses were 1) adjustment disorder (n = 86, 35%), 2) mood 

disorders (n = 76, 31%), 3) substance use disorders including alcohol use disorders (n = 

33, 13%) and 4) anxiety disorders including PTSD (n = 19, 8%).  Taken together, the top 

four diagnostic categories accounted for 85% of the primary psychiatric diagnoses for the 

index cases.  In addition to their primary diagnoses, most Group 1 cases (n = 133, 54%) 

were diagnosed with at least one formal comorbid psychiatric disorder.  While 8 cases 

(3%) had PTSD as a primary diagnosis, a total of 20 (8%) cases in the sample were 

diagnosed with PTSD.  Twenty cases (8%) had a primary diagnosis of alcohol abuse or 

dependence and 40 (16%) total cases had a documented AUD.  Finally, in addition to the 

psychiatric diagnoses documented for each index case, 45 (18%) cases had 

documentation of suicidal behavior for the index hospitalization (i.e., ICD-9 Codes E950-

959; 48).   

 Descriptive statistics for PDHA and PDHRA PTSD and MDD screens are shown 

in Table 3.  In Group 1, 85 (35%) service members endorsed at least one symptom on the 

PDHA PTSD screen, out of which 26 (11%) screened positive with a score of at least 

three symptoms. Thirty-one (13%) service members endorsed at least one symptom on 

the PDHA MDD screen, which was considered a positive screen, with over 50% more 

service members endorsing both items as compared to a single item.  On the PDHRA 

TICS alcohol screen, 22 (9%) service members screened positive for an AUD, with an 

equal split between service members who endorsed a single item (n = 11) and those who 

endorsed both items (n = 11).   
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 Group 2 Characteristics 

The majority of Group 2 was also comprised of Caucasian (n = 162, 66%,), active 

duty (n = 196, 80%), enlisted (n = 205, 84%), U.S. Army (n = 142, 58%) service 

members.  Slightly less than half of Group 2 cases were married (n = 114, 46%).  Group 

2 cases had a mean of 2.16 (SD = 1.12) deployments documented in DMSS, including 

the deployment associated with the matched pair of PDHAs and PDHRAs analyzed in the 

present study.    

On the PDHA PTSD screen, 31 (13%) service members in Group 2 endorsed at 

least one symptom, out of which 10 (4%) screened positive with a score of at least three 

symptoms.  Nine (4%) service members screened positive for MDD by endorsing at least 

one MDD symptom, with over three times as many Group 2 service members endorsing a 

single item (n = 7) versus both items (n = 2).  On the PDHRA TICS alcohol screen, 10 

(4%) service members screened positive for hazardous alcohol use, with an equal split 

between service members who endorsed a single item (n = 5) and those who endorsed 

both items (n = 5). 

 Observed Differences Between Groups 

Chi-square analyses revealed that the two groups were statistically comparable 

across all demographic and military service variables except service branch; Group 2 

contained a disproportionately higher number of airmen and disproportionately lower 

number of soldiers as compared to Group 1, "2(3, N = 492) = 34.03, p < .01, V = .26 (see 

Table 1).  

 Chi-square analyses revealed significant between-group differences on all PDHA- 

and PDHRA-reported psychiatric screens examined in this study.  Specifically, Group 1 
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cases were significantly more likely than Group 2 cases to have a positive PDHA PTSD 

screen, "2(1, n = 492) = 7.67, p < .01, V = .13, a positive PDHA MDD screen "2(1, n = 

492) = 13.17, p < .001, V = .16, and a positive PDHRA TICS alcohol screen, "2(1, n = 

492) = 4.81, p <.05, V = .10.  Observed power for chi-square analyses with N = 492 and a 

small effect size (Cramer’s V = .10), was 0.6.   

RESULTS FOR AIM 1  

 Logistic regression analyses were run to test Hypothesis 1 that service members in 

Group 1 would be significantly more likely than Group 2 to screen positive on the 

PDHRA TICS alcohol screen.  Results from the univariate analysis revealed that Group 1 

cases were over twice as likely as Group 2 cases (OR = 2.32) to have a positive PDHRA 

TICS alcohol screen, "2(1, n = 492) = 4.93, p < .05.  However, while the parameter 

estimates remained consistent as reflected by <15% change in the odds ratio (OR = 1.99; 

17) inpatient history was no longer a significant predictor of a positive PDHRA TICS 

alcohol screen after adjusting for age, sex, and branch in the multivariate model, 

approaching significance at p = .09. Post-hoc iterations of the adjusted multivariate model 

revealed that service branch was uniquely underlying the nonsignificant results obtained 

in the final model; adjusting for age and sex alone did not impact the original findings.  

Observed power for the adjusted model was sufficient (power = 0.97). Therefore, 

Hypothesis 1 was partially supported (see Table 4).       

RESULTS FOR AIM 2 

To address Hypothesis 2a, that PDHA-reported PTSD and MDD screens would 

predict PDHRA TICS alcohol screen among Group 1 cases, a logistic regression analysis 

was conducted with a selection criterion of Group 1 only.  Collinearity diagnostics for the 
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PDHA-reported PTSD and MDD screens revealed tolerance values greater than 0.1 and 

variance inflation factor (VIF) values less than 10 (26), indicating no violation of the 

multicollinearity assumption for the predictor variables.  Results indicated that the PDHA 

PTSD screen was not a significant predictor of the PDHRA TICS alcohol screen among 

Group 1 cases.  The PDHA MDD screen approached significance (p = .07) as a unique 

predictor of the PDHRA TICS alcohol screen such that Group 1 cases with a positive 

MDD screen were nearly three times (OR = 2.88) as likely as cases with a negative MDD 

screen to have a positive TICS alcohol screen.  However after adjusting for age, sex, and 

branch, neither the PDHA PTSD nor MDD screen distinguished between Group 1 cases 

that did and did not screen positive on the PDHRA TICS alcohol screen.  Observed 

power in the adjusted model was sufficient (power = 0.96).  Therefore, Hypothesis 2a 

was not supported (see Table 5).   

 To address Hypothesis 2b that PDHA PTSD and MDD screens would predict 

PDHRA TICS alcohol screen among Group 2 cases, the analyses for Hypothesis 2a were 

duplicated with a selection criterion of Group 2 cases.  Results revealed that neither 

PDHA PTSD nor MDD screens uniquely predicted a positive PDHRA TICS alcohol 

screen among Group 2 cases.  Observed power was sufficient (power = 0.81).  Therefore, 

Hypothesis 2b was not supported (see Table 6). 

 To address Hypothesis 2c in order to determine if an interaction existed between 

inpatient psychiatric history and the PDHA PTSD and MDD screens, a logistic regression 

model was conducted with the following predictor variables: inpatient psychiatric history 

(i.e., Group 1 versus Group 2), PDHA PTSD screen, PDHA MDD screen, an inpatient 

psychiatric history x PTSD interaction term, and an inpatient psychiatric history x MDD 



 

46 

interaction term.  Results indicated that the overall model did not distinguish between 

cases that did and did not screen positive on the PDHRA TICS, !2 (5) = 10.18, p = .07 

(ns).   Further, inpatient history (i.e., Group 1 vs Group 2) remained the only unique 

predictor of PDHRA TICS alcohol screen, indicating that there was no moderation effect 

of the PDHA PTSD or MDD screens on the relationship between inpatient psychiatric 

history and PDHRA TICS alcohol screen.  Observed power was sufficient for all 

predictors (power = 0.98) except the inpatient psychiatric history x MDD interaction 

term, which revealed power = 0.15.  When the models for each interaction were run 

separately, comparable results were obtained such that the inpatient psychiatric history x 

MDD interaction term was still markedly underpowered (power = 0.47).  Therefore, 

Hypothesis 2c was not supported (see Table 7).    

CHAPTER 5: DISCUSSION 

SUMMARY AND INTERPRETATION OF STUDY FINDINGS 

 Using a retrospective cohort design, previously psychiatrically hospitalized 

service members were compared to an age and sex matched control sample of service 

members with no prior psychiatric history on post-deployment screening measures for 

PTSD, MDD, and AUDs.  Overall, the sample of index cases was representative of the 

typical demographic characteristics of service members admitted for psychiatric 

hospitalization such that the sample was predominately young, Caucasian, and enlisted 

with a slightly lower proportion of males to females than the general military population 

(4, 12).  Further, the top four primary diagnoses for this sample matched the leading 

diagnoses reported by AFHSC (4) for all service members admitted for inpatient 

psychiatric hospitalization.  In addition to being matched on age and sex, the prior 
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inpatient sample was statistically comparable to the control sample on characteristics 

including race/ethnicity, marital status, component, rank, and number of deployments.  

However, the two samples differed significantly on service branch such that the control 

sample was comprised of a disproportionately high number of airmen and low number of 

soldiers than the prior inpatient sample.   

 Study findings revealed that service members with a prior history of inpatient 

psychiatric hospitalization were approximately twice as likely than service members 

without such a history to screen positive for an AUD on the PDHRA TICS.  However, 

these findings no longer reached significance in the adjusted models, which was 

determined to be due to the effect of service branch.  These findings partially confirmed 

the hypothesized association between an inpatient psychiatric history and self-reported 

hazardous alcohol use on the PDHRA.  This observed association aligns with previous 

empirical findings in military populations reporting the relationship between psychiatric 

symptoms/disorders and increased likelihood of self-reported hazardous alcohol use (28, 

44, 66).  However, it remains unknown whether this association would be observed in 

samples matched on service branch.  Previous research has shown a discrepancy between 

the branches with regard to AUDs such that the Army and Marine Corps report the 

highest rates of AUDs and the Air Force reports the lowest (49).  Ultimately, these 

findings highlight this clinical population as potentially more vulnerable to AUDs as 

compared to the general military population, although further research within individual 

service branches is needed to fully address that question.   

Based on the literature supporting the relationship between post-deployment 

psychiatric symptoms and hazardous alcohol use in nonclinical military samples, it was 
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hypothesized that this relationship would be observed in both a nonclinical and a known 

clinical sample of service members in the present study.  Further, given that post-

deployment psychiatric symptoms would indicate distress and/or the impact of a 

significant stressor that occurred after discharge from the index psychiatric 

hospitalization, an exploratory hypothesis stated that PDHA PTSD and MDD screens 

would enhance (i.e., moderate) the relationship between a prior inpatient psychiatric 

history and post-deployment hazardous alcohol use.  However, in contrast to the 

predominant findings in the empirical literature, the hypothesized association between 

post-deployment PTSD and MDD screens and the PDHRA TICS alcohol screen was not 

observed in this study.    

Between groups, a significantly greater number of service members in the prior 

inpatient sample screened positive for PTSD and MDD on their PDHAs, which reflects a 

higher rate of these psychiatric symptoms following deployment in a known clinical 

population.  Yet, neither screen in the early post-deployment period significantly 

predicted a subsequent positive PDHRA TICS alcohol screen in either group.  

Additionally, a positive PDHA PTSD or MDD screen did not strengthen the relationship 

between a prior inpatient psychiatric hospitalization history and subsequent PDHRA 

TICS alcohol screen outcome, which suggests that that relationship is potentially 

influenced by different factors.  Alternatively, methodological factors such as 

composition of the sample (e.g., differences in service branch) and lack of anonymity for 

the self-report PDHA and PDHRA data may also be underlying the discrepancy between 

the present findings and the existing literature.  Ultimately, this study does not provide 

conclusive support for the temporal-ordering and self-medication models that have been 
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proposed to explain the etiology of comorbid disorders in dual diagnosis patients (18, 

19).   

 These findings were surprising given the robust body of literature documenting 

the prevalence and co-occurrence of PTSD, MDD, and AUD symptoms among U.S. 

service members returning from deployment and the known predisposition for psychiatric 

morbidity among the prior inpatient cases.  However, there are several relevant factors 

that may have impacted the study findings and warrant attention.  First, although twice as 

many prior inpatient cases than controls reported hazardous alcohol use on the PDHRA 

(8.9% versus 4.1%), which was consistent with the expected relationship, the overall rate 

of endorsing the PDHRA TICS items is markedly lower than the rates reported in the 

scientific literature (47, 67).  Overall, there is a wide variation in the literature of the 

reported prevalence of hazardous alcohol use in U.S. service members, ranging from 12% 

(47) to 70% (52), with the most consistent figures ranging between 20-30% (11, 13, 49).  

These figures vary widely by demographic and military-related variables such as age, 

sex, grade, and service branch, and also by method of data collection.   

 When data are collected anonymously (62, 75), the percentage of service 

members who endorse hazardous alcohol use is approximately two to three times higher 

than when data are not anonymous.  Given the potential for serious occupational and/or 

legal consequences associated with engaging in hazardous alcohol use in the U.S. 

military (49), this pattern is understandable.  However, while estimates for the current 

study were determined conservatively based on a widely-known study with similar 

methods (47) the prevalence of a positive TICS screen in the current study (6% of the 

combined samples) was still substantially lower than expected, which highlights the 
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likely impact of under-reporting on study findings.  Further, Milliken and colleagues (47) 

conducted their study in an exclusively Army sample, which may also have contributed 

to comparatively lower rates of self-reported hazardous alcohol use in the present study 

where all service branches were represented.   

 Second, while PTSD and MDD symptoms alone may not carry the same legal 

implications for service members as AUDs, there is still a higher likelihood of premature 

separation following either diagnosis and additional barriers to care such as stigma and a 

delayed return home if service members endorse these symptoms following deployment 

(30); these barriers likely contribute to the under-reporting of symptoms on non-

anonymous assessments such as the PDHA and PDHRA, which are entered into each 

service member’s medical record.   

 Despite the fact that the majority of the study hypotheses were not confirmed, this 

study’s negative findings carry meaningful implications for the effectiveness of the 

PDHA and PDHRA as post-deployment screening tools.  The individual screening 

measures embedded in the PDHA and PDHRA (i.e., the PHQ-2, the PC-PTSD, and the 

TICS) have established psychometric properties.  However, those properties have not 

been assessed in this specific population under similar reporting conditions, which raises 

the question of whether these screening measures are similarly valid and reliable in this 

context and necessitates cautious interpretation.  Further, these findings raise the question 

of whether these assessments, when administered in isolation, are adequate tools to 

accurately screen for post-deployment psychiatric symptoms and behaviors if the 

differences between a known inpatient clinical sample and a nonclinical sample are so 

difficult to detect.   
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 In a recent study, Skopp and colleagues (67) examined the diagnostic efficiency 

of the PHQ-2, PC-PTSD, and the TICS as they appear on the PDHRA and obtained 

prevalence rates for positive screens that were consistent with previous similar studies 

(47, 75).  The authors found that all three measures demonstrated robust negative 

predictive value and adequate specificity, but weaker sensitivity and very weak positive 

predictive value.  The authors noted that their findings of a low prevalence of positive 

PTSD, MDD, and AUD screens are consistent with the “healthy warrior effect,” which 

identifies service members as an overall healthier subset of the U.S. population.  

However, in the present study, that interpretation is not a strong explanation for low 

prevalence positive screens in the prior inpatient sample.  Given that 20% of the prior 

inpatient cases had previously been diagnosed with PTSD, 37% were diagnosed with a 

mood disorder, and 16% were diagnosed with an AUD, the PDHA and PDHRA findings 

observed in the present study should be interpreted with caution.  The clinical 

implications of these findings are described in further detail below.   

LIMITATIONS  

The findings of this study must be considered in the context of several limitations.  

First, the study was conducted using a retrospective dataset with a fixed sample size and 

self-report measures to assess post-deployment PTSD, MDD, and AUD symptoms.  The 

observed prevalence of PDHA and PDHRA-reported symptoms was lower than expected, 

which raises the question of whether underreporting was occurring, these service 

members did not perceive their drinking to be hazardous, or these service members were 

not drinking excessively.    
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Second, given the study inclusion criteria for a deployment following discharge 

with a matched PDHA and PDHRA, the sample of prior inpatient cases represents a 

small subset of the former WRAMC inpatient psychiatric population, which limits the 

generalizability of study findings to the military inpatient psychiatric population as a 

whole.  Given that these service members were returned to duty and deployed, it is 

reasonable to assume that the severity of their disorders was comparatively lower and 

their prognosis comparatively better than service members who did not return to duty and 

deploy after discharge.  Despite this limitation, the sample was comparable in terms of 

demographic and military service characteristics as well as primary diagnosis to the 

general inpatient psychiatric population in the military.  Further, it is also safe to assume 

based on study findings that these service members were more psychiatrically troubled 

following deployment than controls.   

A third limitation was the reliance on a matched pair of PDHA and PDHRA 

assessments that were completed following the discharge date of the index psychiatric 

hospitalization due to the possibility that the service member may have had an earlier 

deployment that occurred following discharge.  This limitation was partially addressed by 

assessing for the potential confounding effects of number of previous deployments, for 

which no significant effects were found.  However, interpretation of study findings 

continues to be limited by the potential that service members’ reported symptoms could 

change over time. 

STRENGTHS 

 Despite its limitations, this study is characterized by several unique strengths.  

This is the first study examining post-deployment psychiatric outcome for service 
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members with a prior inpatient psychiatric hospitalization.  Despite the fact that PDHAs 

were implemented a decade ago in 2003 with PDHRAs being added in 2005 with a 

primary objective of screening service members for psychiatric disorders among other 

illnesses and injuries, there have been no studies examining how service members with 

an established inpatient psychiatric history compare on these measures to the general 

population of service members who deploy.  The present study is also the first to compare 

service members with an inpatient psychiatric history to a sample with no prior 

psychiatric history on self-reported hazardous alcohol use, which is a prevalent behavior 

across the entire military that carries the potential for significant negative consequences.     

 Another strength of this study is the longitudinal analysis of symptoms at the time 

of redeployment back from theater and again months later during the reintegration 

process.  By matching each individual service member’s PDHA to the PDHRA that they 

completed for the same deployment, we were able to conduct analyses examining the 

relationship between PTSD and MDD symptoms reported at an initial time point on the 

PDHA and behaviors reported at a later time point on the PDHRA.  Despite the 

inconclusive findings of the present study, this design allowed us to test hypotheses that 

were generated based on established theoretical models of psychiatric symptoms and 

hazardous alcohol use that would not have been possible if we had analyzed data 

collected at a single time point.   

CLINICAL IMPLICATIONS AND FUTURE DIRECTIONS 

 While there are limited conclusions that can be drawn from the results of the 

current study, the findings carry implications for ongoing clinical research and treatment 

in military populations.  First, service members with a prior history of inpatient 
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hospitalization endorsed significantly more post-deployment psychiatric symptoms and 

hazardous alcohol use behaviors than service members with no such history.  Therefore, 

it is prudent to ensure that service members with a known psychiatric history are 

appropriately monitored, both before and after deployment, and referred for treatment 

when necessary to avoid deleterious consequences, especially in light of established 

barriers to care following deployment (30, 31, 47).  Further, this finding highlights the 

importance of bolstering protective factors and prophylactic measures to help prevent 

service members from reaching a point of crisis or level of distress that necessitates an 

initial inpatient psychiatric hospitalization.   

 Second, PTSD has acquired a substantial amount of attention in both the 

mainstream media and the scientific literature as one of the most salient psychiatric 

disorders associated with deployment during the OEF/OIF era, which is understandable 

given the potential for exposure to combat or other traumatic events in deployed settings.  

However MDD should not be overlooked as a significant problem that deployed service 

members may experience during or after deployment, especially if they have a 

documented prior psychiatric history that necessitated inpatient hospitalization.  While 

neither PTSD symptoms nor MDD symptoms significantly predicted hazardous alcohol 

use in the present study, only MDD symptoms approached significance in the prior 

inpatient sample.  While it is not possible to speculate based on these findings whether 

data collected from an anonymous measure would have revealed MDD as a unique 

predictor of subsequent hazardous alcohol use and/or a more significant problem than 

PTSD in deployed service members with an inpatient psychiatric history, it is appropriate 
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to recommend that individuals with a known inpatient psychiatric history are assessed 

thoroughly for both disorders.  

 The low rates of self-reported hazardous drinking in this study lend support for 

the development and implementation of empirically-supported methods of anonymous 

screening and treatment for mental health and/or alcohol use concerns in U.S. service 

members, which has been previously recommended as means to address AUDs in the 

military (49).  Preliminary findings indicate that participants in a confidential alcohol 

treatment program experienced fewer barriers to seeking treatment in military settings, 

including stigma (27), although additional research on feasibility and efficacy of such 

programs is still needed.  Additionally, further development and implementation of 

treatment programs that offer amnesty to service members who might otherwise be 

involuntarily separated following alcohol-related conduct or legal problems may also 

address current barriers to care.   

 While further research is needed, this study suggests that the PDHA and PDHRA 

may not be sufficient when administered as the only screening measure following 

deployment for service members with a history of inpatient psychiatric hospitalization.  

While it is possible that the service members in Group 1 achieved and maintained 

remission throughout their deployment and reintegration and were in fact comparable to 

Group 2, they still carry multiple significant risk factors for serious negative outcomes 

that justify a conservative clinical approach.  As a prime example, in a recent study 

Luxton and colleagues (41) found that service members with an inpatient psychiatric 

history are five times more likely than the general military population to die by suicide.  

Therefore, establishing and maintaining a safety plan that incorporates the anticipated 
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stressors of continued military service would be appropriate for all service members who 

are expected to return to duty.   

 Given the clinical implications of these study findings, it is important to 

acknowledge the necessity of balancing the potentially competing goals of thoroughness 

and efficiency when evaluating how post-deployment assessments are conducted because 

significantly increasing the number of psychiatric referrals following deployment would 

further compromise the availability and quality of care for service members who truly 

need it.  Further research is needed to identify the unique psychiatric characteristics and 

treatment needs for service members who return to duty following an inpatient 

psychiatric hospitalization.   

FUTURE DIRECTIONS 

The present study is one of a limited number of studies examining the long-term 

impact of being admitted for inpatient psychiatric care in the U.S. military.  

Consequently, there are many important research questions pertaining to psychiatric and 

occupational outcomes that warrant attention in this population.  Planned future 

directions will address two broad objectives that expand on the current study.  First, the 

sample examined in this study represented a small subset of the population of U.S. 

service members with a history of inpatient psychiatric hospitalization.  Future research 

will include an expansion of the current sample to include all active duty, reserve, and 

guard component service members admitted to the former WRAMC between 2001-2010 

in order to conduct a more comprehensive study of the characteristics and longitudinal 

outcomes in this unique clinical population using survival analyses to account for time-

dependent variables.  Further, in addition to the control group with no psychiatric history, 
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a second control group comprised of service members with only a prior outpatient 

psychiatric history will be added to help determine what, if any, unique implications 

inpatient psychiatric hospitalization has for a service member when compared to a less 

acute clinical sample.  The second major objective for future research will entail adding 

objective outcome variables that were not derived from self-report measures (i.e., 

rehospitalization and separation from military service) in order to address the limitations 

of the current study that were potentially driven by under-reporting.  Ultimately, 

continued research that will advance our understanding of this growing, vulnerable subset 

of the military population is paramount in order to address these service members’ 

clinical needs, prevent premature attrition, and preserve overall force readiness. 
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Figure 1. Identification of Group 1 cases based on WRAMC psychiatric admission dates 
of 2001-2010.   
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Table 1. Descriptive statistics for Group 1 with an inpatient psychiatric history (N = 246) 
and Group 2 with no inpatient psychiatric history (N = 246) 

  
Group 1 

   
Group 2  
       

Characteristics N % N % !2 pa 
Demographic       
Race/Ethnicity     6.23 .29 
     Caucasian 163 67 162 66   
     African-American 48 20 52 21   
     Hispanic 20 8 20 8   
     Asian/Pacific Islander 10 4 4 2   
     Other 3 1 5 2   
     Data Missing 2 <1 3 1   
Marital Status     .85 .65 
     Married 124 50 114 46   
     Single 111 45 121 49   
     Other 11 5 11 5   
Military Service       
Rank     3.65 .30 b 
     E1 – E4 137 56 125 51   
     E5 – E9 80 32 80 33   
     O1 – O5 26 11 33 13   
     Warrant  3 1 8 3   
Service Branch     34.03 <.01 
     Army 201 82 142 58   
     Navy 8 3 17 7   
     Air Force  28 11 60 24   
     Marine Corps 9 4 27 11   
Component     1.43 .49 
     Active 206 84 196 80   
     Reserve 11 4 15 6   
     National Guard  29 12 35 14   
Total No. Deployments     6.84 .08 
     1 79 32 103 42   
     2 82 33 80 33   
     3 53 22 35 14   
     #4 28 11 28 11   
     Data Missing 4 2 - -   

Note. Groups were matched on age and sex. 
 a Chi-square or Fisher’s exact tests (for analyses in which the expected count was less 
than 5 in 20% of cells); b Fisher’s exact test 
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Table 2. Documented psychiatric diagnoses for Group 1 (N = 246) 
  Primary Psychiatric Diagnosis Any Psychiatric Diagnosis 
Diagnosis N % N % 
Axis I Disorders     
Adjustment Disorder 86 35 90 37 
 
Mood Disorders     
     Depressive Disorder 62 25 74 30 
     Dysthymic Disorder 6 2 8 3 
     Bipolar Disorder 6 2 7 3 
     Other Mood Disorder 2 1 3 1 
      
Substance Use Disorders 
     Alcohol Use Disorder 20 8 40 16 
     Other Substance Use Disorder 13 5 57 23 
 
Anxiety Disorders     
     Posttraumatic Stress Disorder 8 3 20 8 
     Other Anxiety Disorder 11 4 27 11 
     
Psychotic Disorder 12 5 12 5 
     
Other Axis I Disorder 6 2 10 4 
 
Axis II Disorder 6 2 35 14 
 
Other Primary Diagnosis 5 2 - - 
 
Missing Diagnosis 3 1 - - 
 
Suicide-related ICD Code - - 45 18 
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Table 3. PDHA PTSD and MDD screen and PDHRA TICS alcohol screen results among 
inpatient (Group 1; N=246) and control (Group 2; N=246) cases. 

 Group 1 Group 2   
 N % N % !2 p 
Primary Care-PTSD Screen       

No. positive responses       
1 20 8.1 14 5.6   
2 19 7.7 7 2.8   
3 9 3.7 5 2.0   
4 17 6.9 5 2.0   

Positive Screen (!3)  26 10.6 10 4.1 7.67 <.01 
       

PHQ-2 Depression Screen       
No. positive responses       

1 12 4.9 7 2.8   
2 19 7.7 2 0.8   

Positive Screen (!1)  31 12.6 9 3.7 13.17 <.001 
       
Two-Item Conjoint Screen 
(Alcohol)       

No. positive responses       
1 11 4.5 5 2.0   
2 11 4.5 5 2.0   

Positive Screen (!1)  22 8.9 10 4.1 4.81 <.05 
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Table 4. Summary of unadjusteda and adjustedb logistic regression models predicting 
positive Two-Item Conjoint Screen (TICS) from history of inpatient psychiatric 
hospitalization (N = 492) 

Variablea B SE OR 95% CI Wald Statistic p 
Inpatient History 0.84 0.39 2.32 [1.07, 5.00] 4.58 <.05 

Model !2(1) = 4.93, p <.05 

Variableb B SE OR 95% CI Wald Statistic p 
Inpatient History 0.69 0.41 1.99 [0.89, 4.44] 2.84 .09 
Age -0.08 0.03 0.92 [0.86, 0.98] 6.97 <.05 
Sex 1.03 0.63 2.80 [0.82, 9.53] 2.72 .09 
Service Branch 0.75 0.52 2.12 [0.77, 5.83] 2.10 .15 

Model !2(4) = 18.05, p <.001 
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Table 5. Summary of unadjusteda and adjustedb logistic regression models predicting 
positive Two-Item Conjoint Screen (TICS) in inpatient cases (Group 1; N = 
246) 

Variablea B SE OR 95% CI Wald Statistic p 
PTSD Screen -1.36 1.08 0.26 [0.03, 2.14] 1.58  .21 
MDD Screen 1.06 0.57 2.88 [0.94, 8.86] 3.40  .07 

Model !2 (2) = 4.11, p = .13 

Variableb B SE OR 95% CI Wald Statistic p 
PTSD Screen -1.39 1.10 0.25 [0.03, 2.14] 1.61 .21 
MDD Screen 0.95 0.59 2.58 [0.82, 8.14] 2.61 .11 
Age -0.05 0.04 0.96 [0.20, 0.96] 1.64 .20 
Sex 0.97 0.77 2.62   [0.58, 11.85] 1.57 .19 
Service Branch 0.43 0.66 1.54 [0.42, 5.61] 0.42 .52 

Model !2 (5) = 8.19, p = .15 
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Table 6. Summary of logistic regression model predicting positive Two-Item Conjoint 
Screen (TICS) in control cases (Group 2; N = 246) 

Variable B SE OR 95% CI Wald Statistic p 
PTSD Screen 0.72 1.22 2.07 [0.19, 22.74] 0.35   .55 
MDD Screen 0.89 1.23 2.44 [0.22, 27.10] 0.53  .47 

Model !2(2) = 1.15, p = .56 
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Table 7. Summary of logistic regression model testing moderation of inpatient 
psychiatric history and TICS score by PTSD and Depression screens (N = 492) 

Variable B SE OR 95% CI Wald Statistic p 
History 0.87 0.43 2.38 [1.03, 5.53] 4.07 <.05 
PTSD Screen 0.73 1.22 2.07   [0.19, 22.74] 0.35 .55 
MDD Screen 0.89 1.23 2.44   [0.22, 27.01] 0.53 .47 
History x PTSD -2.08 1.63 0.13 [0.01, 3.05] 1.63 .20 
History x Depression 0.16 1.36 1.18   [0.08, 16.76] 0.02 .90 

Model !2 (5) = 10.18, p = .07 
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APPENDIX A: VARIABLES PROVIDED BY AFHSC 
Item Description Categorical Item Anchors 

Demographics 
Sex Male, Female 
Age*  
Marital Status  Married, Single, Other 
Service Branch  Army, Navy, Air Force, Marine 

Corps 
Component  Active Duty, Reserve, National 

Guard 
Grade  E1-E4, E5-E-9, O1-O5, Warrant 

Date entered the military*  

Date left military*  

Race Caucasian, African American, 
Hispanic, Asian/Pacific Islander, 

Other 
Deployment Roster Information 

Start date of deployment(s)*  

End date of deployment(s)*  

Operation code for deployment OIF/OND, OEF, Other 

PDHA DD2796, 2003 and 2008 versions 
Date of completion*  

Date of arrival in theater*  

Date of departure from theater*  

(2003 ONLY) PHQ-2 Depression Screen  
Over the last two weeks, how often have you been 
bothered by the following problems? 

a. Little interest or pleasure in doing things. 
b. Feeling down, depressed or 

hopeless. 

All item anchors were: 
 

None (0) 
Some (1) 
A lot (2) 

 

(2008 ONLY) PHQ-2 Depression Screen 
Over the past month, have you been bothered by 
the following problems? 

c. Little interest or pleasure in doing things. 
d. Feeling down, depressed or 

hopeless. 

All item anchors were: 
 

Not at all (0) 
Few or several days (1) 

More than half the days (2) 
Nearly every day (3) 



 

67 

Primary Care PTSD Screen (PC-PTSD) 
Have you ever had any experience that was so 
frightening, horrible, or upsetting that in the 
past month you: 

a. Have had nightmares about it or thought 
about it when you did not want to? 

b. Tried hard not to think about it or went out 
of your way to avoid situations that 
remind you of it?  

c. Were constantly on guard, watchful, or 
easily startled? 

d. Felt numb or detached from others, 
activities, or your surroundings? 

All item anchors were: 
 

Yes 
No 

PDHRA DD2900, 2005 and 2008 versions 
Date of completion*  

Date of arrival in theater*  

Date of departure from theater*  

Two Item Conjoint Screen (TICS) for Alcohol  
a. In the past month, did you use alcohol 

more than you meant to? 
b. In the past month, have you felt that you 

wanted to or needed to cut down on 
your drinking? 

Both item anchors were: 
 

Yes 
No 

Health Care Encounters 
For each Inpatient Psychiatric Admission:   

1 .  Admission and discharge dates* 
2 .  ICD codes: Mental Disorders (290-319) 
3 .  ICD codes: Suicide and Self-inflicted 

injury (E950-959) 

 

*All time-dependent variables were calculated by AFHSC in relation to the reference 
date (i.e., “Day 0”) such that positive values reflected number of days an event occurred 
after Day 0 and negative values reflected number of days an event occurred before Day 0.   
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APPENDIX B: DD 2796 POST-DEPLOYMENT HEALTH 
ASSESSMENT, 2003 VERSION 
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APPENDIX C: DD 2796 POST-DEPLOYMENT HEALTH 
ASSESSMENT, 2008 VERSION 
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APPENDIX D: DD 2900 POST-DEPLOYMENT HEALTH 
REASSESSMENT, 2005 VERSION 
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APPENDIX E: DD 2900 POST-DEPLOYMENT HEALTH 
REASSESSMENT, 2008 VERSION 
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