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ABSTRACT OF THE DISSERTATION 

 

PTSD: Prevalence, New Onset, Persistence, and Resiliency in a  

Large Population-Based Military Cohort 

 

by 

 

Tyler Clain Smith 

 

Doctor of Philosophy in Public Health (Epidemiology) 

University of California, San Diego, 2007 

San Diego State University, 2007 

 

Professor Deborah L. Wingard, Chair 

Background: Posttraumatic stress disorder (PTSD) results from experiencing or 

witnessing traumatic, life-threatening events including military combat.  There is concern 

about the health impact of military deployment to Iraq and Afghanistan after reports of 

higher prevalence of PTSD in combat-exposed veterans.  Further, the vulnerability or 

resiliency for PTSD symptoms in individuals following overwhelming stress is not well 

understood.   
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Methods:  Using data from a large population-based military cohort, the 

Millennium Cohort Study baseline (July 2001 – June 2003) and follow-up (June 2004 – 

February 2006), the objective of this dissertation was to 1) document the prevalence of 

PTSD symptoms and diagnosis, associated physical and mental health, and the 

association with self-reported exposure to chemical and biological warfare agents 

independent of other combat-related exposures, 2) prospectively investigate the effect of 

military deployment and self-reported combat exposures on new-onset and persistent 

PTSD symptoms, and 3) prospectively investigate the association of prior assault and 

new-onset PTSD symptoms among combat deployed.   

Results: At baseline, the combined weighted prevalence PTSD symptoms in the 

Millennium Cohort was 3.6%, with the majority (2.0%) being those with PTSD 

symptoms without a diagnosis.  Nearly 25% of the Cohort deployed between baseline and 

follow-up.  New-onset PTSD symptoms or diagnoses were identified in 7.6%-8.7% of 

deployers reporting combat exposures, 1.4%-2.1% of deployers not reporting combat 

exposures, and 2.3%-3.0% of nondeployers.  Persistence of PTSD symptoms was similar 

in nondeployed and those deployed with combat exposures.  New-onset PTSD symptoms 

or diagnosis among deployers reporting combat exposures was 21.7% for women 

reporting prior assault and 10.1% for women not reporting prior assault.  Among men, the 

rates were 12.4% and 5.9% respectively.   

Conclusions: These data suggest a 2% prevalence of PTSD symptoms without 

diagnosis and a threefold increase in new-onset PTSD symptoms or diagnosis among 

deployed military personnel reporting combat exposures.  Further, these prospective data 
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indicate a two-fold increase in new-onset PTSD symptoms or diagnosis among deployed 

military personnel reporting combat exposures who reported a prior assault at baseline.  

The findings of this dissertation define the vulnerability of some individuals to new-onset 

PTSD symptoms and emphasize that specific combat exposures, rather than deployment 

itself, significantly affect the onset of PTSD symptoms postdeployment. 



1

INTRODUCTION 

 Posttraumatic stress disorder (PTSD) is a psychiatric condition resulting from 

experiencing or witnessing traumatic events such as military combat,1-9 natural 

disasters,10 terrorist attacks,11-13 serious accidents,14 death,15 violent assaults or other 

physical, sexual, or emotional abuse.16-20 In 1980, the American Psychiatric Association 

added PTSD to the third edition of the Diagnostic and Statistical Manual of Mental 

Disorders nosologic classification.21-29 Criteria for PTSD were revised in 1994 in the 

fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV). 

The new PTSD diagnosis requires persistent reexperiencing of the traumatic event, 

persistent avoidance of stimuli associated with the trauma and numbing of general 

responsiveness, and persistent symptoms of increased arousal.30 Further, symptoms must 

be present for more than one-month, and the disturbance must cause clinically significant 

distress or impairment in social, occupational, or other important areas of functioning.30 

Reported lifetime prevalence of PTSD in US adults is estimated to be 7.8 percent, 

with women (10.4%) twice as likely as men (5%) to have PTSD at some point in their 

life.31 This national report also suggested that PTSD symptoms are likely to persist in at 

least one third of those with PTSD even after many years.31 Several longitudinal studies 

have reported that as many as 30 percent of individuals meet the criteria for PTSD one-

month after a traumatic exposure, while more than 70 percent of women meet this criteria 

following a sexual assault.18, 32, 33 

Participation in armed conflicts result in a multitude of adverse health outcomes 

including emotional and psychological conditions from real and perceived life-
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threatening exposures.23, 24, 34, 35 Since the US Civil War, comparable syndromes, 

illnesses, and conditions have been documented following every conflict with minor 

variations and different naming conventions.35 While acute combat stress reaction has 

been thought of as an immediate consequence of psychological trauma,36 PTSD, initially 

called “Post-Vietnam syndrome”, has since been used to describe a condition resulting 

from both short and long-term consequences of extreme psychological stress.30, 35, 37 In 

1992, the National Institute of Mental Health Diagnostic Interview was administered to 

8,169 middle-aged males who served in the military during the Vietnam era and reported 

the prevalence of PTSD to be 10 percent lifetime.38 The Centers for Disease Control 

(CDC) reported 2.2 percent having PTSD over a decade after the Vietnam War ended and 

14.7 percent lifetime.37 During the same time period, the National Vietnam Veterans 

Readjustment Study (NVVRS) estimated 30.9 percent of Vietnam veterans had developed 

PTSD in their lifetime and that 15.2 percent were still suffering from PTSD.1 However, a 

recent investigation of NVVRS data using different methods reported 18.7 percent of 

Vietnam Veterans with PTSD in their lifetime as well as 9.1 percent with PTSD 

symptoms 11 to 12 years after the war.39 Symptoms of PTSD have been reported in more 

than 10 percent of veterans returning from the 1991 Gulf War as well as in veterans 

returning from the current combat operations in Iraq and Afghanistan.2-4, 40, 41 While 

inconsistencies remain in reporting of PTSD prevalence after significant combat 

operations, research has been consistent in reporting significant proportions of those sent 

into combat will return with PTSD symptoms.  In the context of the ongoing combat 

operations against the persistent threat of insurgencies in Iraq and Afghanistan, and the 
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continuation of the Global War on Terrorism (GWOT), PTSD and associated functional 

impairment42 is a significant public health concern today that will impact veterans’ health 

for years to come.   

 Stressful experiences are a necessary precursor in the criteria implicating PTSD 

symptoms, however, it is not well understood whether the stress of perceived exposure to 

chemical and biological warfare agents is associated with PTSD symptoms independent 

of other combat exposures.  Specifically, if exposures to biological and chemical agents, 

medical countermeasures against biological and chemical agents, or hearing chemical 

agent alarms necessitating the wearing of chemical warfare protective gear influence 

psychological morbidity and PTSD symptoms.  Perceived threats may also play a role in 

developing PTSD symptoms independent of other combat experiences.34, 43 The first 

objective of this dissertation was to document the prevalence of PTSD symptoms and 

diagnosis in a large, population-based US military cohort.  Investigation of the association 

of PTSD symptoms and diagnosis with self-reported exposure to chemical and biological 

warfare agents independent of other self-reported military, combat, and combat-related 

exposures was conducted.  Additionally, the physical and mental health of those with 

current, past, and no PTSD symptoms was reported (Chapter 2). 

 Recent reports suggest that US Marine and Army infantry units returning from 

duty in Iraq and Afghanistan have greater than expected proportions of mental disorders 

including PTSD,4 that combat duty in Iraq is associated with high utilization of mental 

health services and attrition from military service,40 and that there is increased risk of 

neuropsychological compromise after deployment in support of the GWOT.44 The 
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second objective of this dissertation was to prospectively document new onset and 

persistent PTSD symptoms among deployed and nondeployed US military members 

supporting the GWOT.  The unique nature of the Millennium Cohort allowed for the 

investigation of active duty and Reserve/Guard members who remained in military 

service or who separated from the military after deployment (Chapter 3). 

 Experiencing prior stressful life events, including prior assault, and experiencing 

previous mental illness have been shown to be associated with lower levels of mental 

health and higher risk for PTSD after a stressful experience.16, 41, 45-52 While most agree 

that combat experiences play the most influential role in post combat PTSD symptoms,53 

the level of vulnerability or predisposition for PTSD symptoms in individuals following 

overwhelming stress is not well understood.  Previous research suggests that past trauma 

increases the risk for future traumatic experiences, which may result in increased risk for 

PTSD.54, 55 This may be reflected in increased risk-taking behavior such as not wearing 

seatbelts, excessive alcohol consumption, or entering into combat-related occupations and 

volunteering for deployment to combat areas.  The third objective of this dissertation was 

to conduct a prospective investigation of the association of prior assault and new-onset 

PTSD symptoms among service members deployed in support of the wars in Iraq and 

Afghanistan who also self-reported combat exposures (Chapter 4). 

 In summary, using data from the Millennium Cohort Study (methods described in 

Chapter 1), this dissertation has three objectives; 1) to document the prevalence of PTSD 

in a large, contemporary, population-based US military cohort and investigate the 

association with self-reported exposure to chemical and biological warfare agents 
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independent of other self-reported military, combat, and combat-related exposures.  

Additionally, the physical and mental health of those with current, past, and no PTSD 

symptoms was investigated (Chapter 2), 2) to prospectively investigate the effect of 

military deployment to the GWOT and self-reported combat exposures on new onset and 

persistent PTSD symptoms in a large population-based US military cohort (Chapter 3), 

and 3) to conduct a prospective investigation of association of prior assault and new-onset 

PTSD symptoms among service members deployed in support of the GWOT who also 

self reported combat exposures (Chapter 4). 
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CHAPTER 1 

Millennium Cohort: Enrollment Begins a 21-year Contribution to Understanding the 

Impact of Military Service 
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CHAPTER 2 

 
PTSD Prevalence, Associated Exposures, and Functional Health Outcomes  

in a Large, Population-Based Military Cohort 
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Abstract 

Background: Posttraumatic stress disorder (PTSD) results from experiencing or 

witnessing traumatic, life-threatening events including combat-related experiences.  The 

purpose of this study was to investigate the prevalence of PTSD symptoms and diagnosis, 

self-reported exposures, and functional health in a large cross-section of the US military.   

Methods: This study uses baseline Millennium Cohort data (July 2001 – 

June2003) of 74 947 US military members to assess the population-based prevalence of 

PTSD symptoms, self-reported exposures, and functional health as measured by the 

Medical Outcomes Study Short Form 36-Item Health Survey for Veterans (SF-36V). 

Results: PTSD diagnosis without current symptoms was reported by 951 (1.2%, 

weighted), 1487 (2.0%, weighted) reported no diagnosis but reported PTSD symptoms, 

and 284 (0.4%, weighted) reported diagnosis and current symptoms.  Self-reported 

exposure to chemical or biological warfare agents, protective countermeasures, or hearing 

alarms were associated with PTSD symptoms independent of other combat-like 

exposures.  Physical health was similar among those with PTSD diagnosis and current 

PTSD symptoms.  However, compared to the overall Cohort, lower mental health 

summary means for those reporting current PTSD symptoms (mean=27.2), current 

symptoms and diagnosis (mean=26.0), and diagnosis without current symptoms 

(mean=48.5) was found.   

Conclusions: Results suggest a 2% prevalence of PTSD symptoms without 

diagnosis and that self-reported threatening exposures such as chemical or biological 

warfare exposures were significantly associated with PTSD symptoms.  Mental and 
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physical health scores of those with current PTSD symptoms appear diminished, but 

return to Cohort levels with resolution of PTSD symptoms. 

 

Keywords: combat disorders; stress disorders, posttraumatic; cohort studies 
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Posttraumatic stress disorder (PTSD) is a psychiatric condition resulting from 

experiencing or witnessing traumatic events such as military combat,1-9 natural 

disasters,10 terrorist attacks,11-13 serious accidents,14 death,15 or violent assaults or other 

physical, sexual, or emotional abuse.16-20 Reported lifetime prevalence of PTSD in an 

adult US sample of the National Comorbidity Survey was 7.8%, with women (10.4%) 

twice as likely as men (5%) to have PTSD at some point in their lives.21 Symptoms are 

likely to persist in at least one third of those with PTSD.21 

Participation in armed conflicts results in a multitude of adverse health outcomes, 

including emotional and psychological conditions from real and perceived exposures.22 

Since the US Civil War, comparable syndromes, illnesses, and conditions have been 

documented following every conflict, with some minor variations and different naming 

conventions.23 While acute combat stress reaction has been thought of as an immediate 

consequence of psychological trauma,24 PTSD, initially called “Post-Vietnam syndrome,” 

has since been used to describe a condition resulting from both short- and long-term 

consequences of extreme psychological stress.23, 25, 26 Although combat experience is an 

established cause of PTSD symptoms, little is known about other exposures associated 

with PTSD symptoms.  Exposures, such as chemical or biological (chem/bio) agents, 

medical countermeasures against chem/bio agents, or hearing chemical agent alarms 

necessitating the wearing of chemical warfare protective gear, may have a profound 

influence on psychological morbidity and PTSD.  Perceived threats may also play a role 

in developing PTSD symptoms independent of other combat experiences.22, 27 This study 

reports the prevalence of PTSD symptoms and diagnosis in a large, population-based US 
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military cohort and investigates the association with self-reported exposure to chem/bio 

agents independent of other self-reported military, combat, and combat-related exposures.  

This report also documents the physical and mental health of those with PTSD symptoms 

and diagnosis and associated problem drinking and cigarette smoking. 

 

Methods 

Population and Data Sources 

This study included 74 947 baseline consenting participants from the first panel of 

the Millennium Cohort Study (enrolled July 2001 to June 2003), a 22-year longitudinal 

study of military personnel health.28 Designed oversampling resulted in a population-

based US military sample of more than 25% women and 30% deployed to Southwest 

Asia, Bosnia, or Kosovo between 1998 and 2000 as of October 1, 2000.  This research 

has been conducted in compliance with all applicable federal regulations governing the 

protection of human subjects in research (Protocol NHRC.2000.007). 

In addition to self-reported survey data, demographic and military personnel data 

were linked to each participant and reflected military status as of October 1, 2000.  These 

data included gender, birth year (pre-1960, 1960–1969, 1970–1979, and 1980 forward), 

educational level (high school or less, some college or a bachelor’s degree, more than a 

bachelor’s) marital status (married, never married, divorced/other), pay grade (enlisted or 

officer), race/ethnicity (White non-Hispanic, Black non-Hispanic, and other), service 

component (active duty or Reserve/Guard), service branch (Army, Air Force, Navy/Coast 
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Guard, and Marines), and occupation (combat specialists, healthcare specialists, 

functional and support specialists, or other).  

 

Measures 

Examination and diagnosis of PTSD has been debated since first appearing as a 

formal diagnosis in the Diagnostic and Statistical Manual of Mental Disorders, 3rd 

edition (DSM-III), in 1980.29-37 Because traumas associated with PTSD are 

heterogeneous, defining PTSD and symptom criteria as well as establishing etiologies has 

been challenging.38-40 Further, the pattern of PTSD symptoms over time, emerging or re-

emerging long after the original trauma,25, 41-47 contributes to the complexity of 

diagnosing PTSD and the differences in reported prevalence estimates.48 

The PTSD Checklist–Civilian Version (PCL-C) is a 17-item self-report measure of PTSD 

symptoms that requires respondents to rate the severity of each symptom during the past 

30 days on a 5-point Likert scale ranging from 1 (not at all) to 5 (extremely).  Participants 

were identified as having PTSD symptoms if they reported a moderate or higher level of 

at least one intrusion symptom, three avoidance symptoms, and two hyperarousal 

symptoms (criteria established by the DSM-IV),26 and had a score of 50 or more on a 

scale of 17 to 85.4, 49-51 This approach has been shown to have reasonable sensitivity 

(0.60) and high specificity (0.99).52 Internal consistency of the PCL-C in this Cohort, as 

measured using Cronbach’s Alpha (alpha=0.94), indicated an appropriate measurement 

tool for this population.53 
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In addition to the PCL-C assessment of PTSD, participants were asked “Has your 

doctor or other health professional EVER told you that you have any of the following 

conditions?   …PTSD… (no, yes)… If YES, what year did the problem begin?”   

Functional health was measured by the Medical Outcomes Study Short Form 36-Item 

Health Survey for Veterans (SF-36V).54-56 The SF-36V assesses eight health concepts54, 

57 that make up the physical component summary (PCS) and mental component summary 

(MCS).58, 59 MCS and PCS scores are calculated using 1998 general US population 

norm-based scoring algorithms, where a score of 50 and a standard deviation of 10 reflect 

the 1998 US population.  The scales are constructed such that higher scores reflect better 

functional health.54 If the respondent answered at least half of the questions in a scale, 

imputed values were used for the missing questions to reflect the mean of the score for 

the complete portion of that scale.54, 57 

Self-reported Exposures 

The Millennium Cohort questionnaire includes an occupational exposure section 

that asks “Have you EVER been exposed to the following?”, with allowable answers of 

no, yes 1 time, yes more than 1 time; it also asks the year of exposure.  Within this 

section are three items regarding exposures to chem/bio warfare or countermeasures for 

these weapons: (1) chemical or biological warfare agents, (2) other medical 

countermeasures for chemical or biological warfare agent exposure, and (3) alarms 

necessitating wearing of chemical or biological warfare protective gear.  If a Cohort 



30

member reported any of these exposures, they were reported in the aggregate within the 

“chem/bio” variable. 

For the purposes of investigating the association between chem/bio exposure and 

PTSD independently of other combat-type exposures, questions asking about combat-type 

exposures, including “Witnessing a person’s death due to war, disaster, or tragic event”, 

“Knowledge of or witnessing instances of physical abuse (torture, beating, rape)”, “Dead 

and/or decomposing bodies”, “Maimed soldiers/civilians”, and “Prisoners of 

war/refugees”, were grouped into a single “combat-like exposure” variable. 

Smoking Cigarettes and Drinking Alcohol 

 Current smoking was assessed based on responses to the following questions: “In 

your lifetime, have you smoked at least 100 cigarettes (5 packs)?”, “In the past year have 

you used cigarettes?”, and “Have you ever tried to quit smoking?”  Problem drinking was 

assessed using the CAGE questionnaire.60 

Statistical Analyses 

Descriptive and univariate comparisons were conducted of Cohort members’ 

exposures, functional health, demographics, and military characteristics, stratified by self-

report of (1) no PTSD symptoms, (2) being told by a healthcare professional that they had 

PTSD without current PTSD symptoms based on the PCL-C (PTSD diagnosis without 

symptoms), (3) PTSD symptoms based on the PCL-C without diagnosis (PTSD 

symptoms  without diagnosis), and (4) being told by a healthcare professional they had 
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PTSD with current PTSD symptoms based on the PCL-C (PTSD diagnosis and current 

PTSD symptoms).   

Prevalence estimates and adjusted odds ratios were weighted based on the inverse 

of the sampling fraction for the three characteristics oversampled: female gender, past 

deployment to Southwest Asia (SWA), Bosnia, or Kosovo between 1998 and 2000, and 

Reserve/Guard status. 

Variables examined included gender, age, education, marital status, race/ethnicity, 

deployment to the 1991 Gulf War, SWA, Bosnia, or Kosovo (none, 1991GW only, 

1991GW and BOS/KOS/SWA, BOS/KOS/SWA only), other combat-like exposures 

(no/yes), rank, service branch, component, occupational category, smoking (no, past, 

current), and problem drinking (no/yes).  

An initial analysis was completed to assess multicollinearity, significant 

associations, and possible confounding, while simultaneously adjusting for all other 

variables in the model.  Confounding was investigated using a manual backward removal 

technique of variables that were not contributing significantly to the model, at an alpha 

level of ≤ 0.05, while potentially distorting the measure of effect by more than 15%.   

Multivariate polychotomous logistic regression with sampling weights was used to 

investigate the adjusted association of self-reported exposures to chem/bio warfare 

agents, protective countermeasures for these agents, or hearing alarms due to these 

agents, with PTSD symptoms or self-reported healthcare provider-indicated PTSD.  Data 

management and statistical analyses were performed using SAS software, version 9.1.3 

(SAS Institute, Inc., Cary, North Carolina). 
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Results 

Complete military, demographic, PTSD, and MCS and PCS scores were available 

for 74,947 (96.4%) of Millennium Cohort participants.  The majority of the study 

population consisted of men who were born between 1960 and 1979 and enlisted 

members serving on active duty; other demographic features are shown in table 1.  In this 

Cohort, 42% reported current or past smoking and 19% reporting problem drinking.  

Nearly 20% reported chem/bio exposures while over 40% reported other combat-like 

exposures.  Both weighted and non-weighted Cohort percentages are reported in table 1. 

Table 2 compares the weighted demographic and behavioral characteristics after 

stratification by PTSD symptom and diagnosis status.  As shown, 951 (1.2%, weighted) 

reported PTSD diagnosis without current symptoms, 1487 (2.0%, weighted) reported no 

PTSD symptoms without reporting a diagnosis, and 284 (0.4%, weighted) reported PTSD 

diagnosis along with reporting current symptoms.  Those reporting PTSD diagnosis 

without symptoms, current PTSD symptoms, or PTSD diagnosis with current PTSD 

symptoms were significantly more likely to be women, less educated, never married or 

divorced, and report current smoking and current problem drinking behaviors.  Those 

with no diagnosis of PTSD and current symptoms, or diagnosis of PTSD and current 

symptoms, had significantly less favorable PCS and MCS scores, while those with PTSD 

diagnosis and no current symptoms had lower scores that were much closer to the overall 

Cohort means. 

Table 3 compares the weighted military characteristics after stratification by 

PTSD symptom and diagnosis status.  Those reporting PTSD diagnosis only, current 
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PTSD symptoms only, or PTSD diagnosis with current PTSD symptoms were also more 

likely to report chem/bio exposures and other combat exposures, and to have been 

deployed to the 1991 Gulf War, enlisted, and Army personnel.  Active-duty members 

were more likely to report current symptoms without a PTSD diagnosis.  In contrast 

Reserve/Guard members were more likely to report a diagnosis of PTSD with and 

without symptoms.  Healthcare specialists were also more likely to report a diagnosis of 

PTSD with and without symptoms. 

Investigation of multicollinearity, using variance inflation factors of greater than 

four to establish multicollinearity showed there were no variables in table 1 exhibiting 

noteworthy multicollinearity. 

Weighted multivariate polychotomous logistic regression results for demographic 

and military characteristics are presented in table 4.  Those reporting chem/bio exposures 

were significantly more likely to also report PTSD diagnosis without current symptoms 

(odds ration [OR] = 1.65; 95% confidence interval [CI]: 1.37, 2.00), PTSD symptoms 

without diagnosis (OR = 1.89; 95% CI: 1.62, 2.21), and PTSD diagnosis with current 

symptoms (OR = 3.35; 95% CI: 2.44, 4.60) when compared with those with no PTSD 

symptoms or diagnosis. 

Weighted multivariate polychotomous logistic regression results for possible 

comorbidities including are presented in table 5.  Those with more favorable MCS and 

PCS scores were significantly less likely to report PTSD diagnosis or current PTSD 

symptoms when compared to those with no PTSD symptoms or diagnosis.  Those 

reporting signs of problem drinking were 1.40 times more likely to report PTSD 
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symptoms without diagnosis when compared to those without signs of problem drinking 

(95% CI= 1.18, 1.65). 

 

Discussion 

 PTSD affects physical and mental health and is associated with numerous 

comorbidities.  In this study the combined weighted prevalence of diagnosed and 

undiagnosed PTSD symptoms was 3.6%.  The majority of these individuals (2.0%) were 

those with PTSD symptoms without a diagnosis of PTSD; just over 1% reported being 

told in their life-time by a healthcare professional that they had PTSD but did not exhibit 

current symptoms as defined by the PCL-C.  Further, this report documents the stressful 

experiences of exposure to chem/bio warfare agents, protective countermeasures, or 

hearing alarms due to these agents as being significantly associated with PTSD diagnosis 

and current PTSD symptoms independent of other combat and combat-like exposures.  

This report documents a strong association between current PTSD symptoms and lower 

mental and physical health while also demonstrating a tendency toward levels in the 

general Cohort of mental and physical health with the apparent resolution of PTSD 

symptoms.  

 Finding a near twofold increase in association between reporting PTSD symptoms 

or diagnosis and reporting an experience related to chem/bio warfare, independent of 

reporting other combat-like exposures, is interesting.  Whether the individual was or was 

not exposed to chem/bio weapons, the perception of a chem/bio experience doubled the 

risk for PTSD symptoms, both diagnosis and current symptoms.  This type of self-
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reported exposure, while difficult to validate, may be used as a surrogate for 

unmeasurable stressful or life-threatening exposures that may be experienced in combat 

situations.  While the individual may not exhibit physical morbidities, the exposure to 

potentially life-threatening events may take an unseen toll for years to come.   

Diminished physical and mental health in association with current PTSD symptoms 

confirms previous findings.61, 62 It is noteworthy, however, that those with past PTSD 

diagnosis demonstrating apparently resolved symptoms had physical and mental 

functioning similar to the general Cohort.  The mental health of those with current 

symptoms was surprisingly low in the context of the magnitude of the PCS and may 

reflect a population who appear physically fit for duty but who may be vulnerable to 

stress induced from deployment to combat areas.  The 2.0% with PTSD symptoms 

without a diagnosis may represent a population without knowledge, understanding, or 

acceptance of the disorder. These individuals appear physically fit and may not display 

noticeable signs of lower functioning to healthcare providers or superiors.  Routine 

screening for PTSD symptoms in the US military may be justified to identify those who 

could benefit from early treatment of PTSD. 

 The use of alcohol and cigarettes was evident in those with current PTSD 

symptoms.  However, the prevalence of both problem drinking and current smoking 

seemed to approach general Cohort levels in those reporting PTSD diagnosis without 

current symptoms based on the PCL-C.  This should be reassuring to those suffering from 

PTSD and their families and should signal to healthcare professionals to be especially 

vigilant in the early detection of PTSD.  Prompt treatment of individuals, returning them 
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to non-symptomatic levels of PTSD, could reduce the risk of adverse health behaviors 

such as problem drinking and smoking. 

Limitations to these analyses should be considered.  Although these analyses are 

weighted based on the designed oversampling of female, deployed, and Reserve/Guard 

members, there were additional, small, proportional differences between responders and 

nonresponders.28 Further, it is possible that those who were ill may have believed that 

inclusion in a study of this type might be of benefit to them, resulting in a possible 

overestimation of the true prevalence of PTSD.  Conversely, those who may have been 

physically or mentally ill, specifically those who may have PTSD, may have found the 

survey distressing and chose not to respond, potentially underestimating the true 

prevalence of PTSD.  However, a recent report suggests that pre-enrollment health, as 

measured by hospital encounters and outpatient care, was consistent when comparing 

Cohort members with nonresponders (data not yet published).  Self-report of exposures 

and outcome data used to represent the true exposure and disease prevalence may be 

limited.  Studies have shown that increased exposure and symptom reporting occur 

among personnel seeking medical compensation.63 However, compensation is not 

offered to Millennium Cohort participants, and this may mitigate this bias.  Further, 

Millennium Cohort data analyses of occupation, exposure, and health outcomes have 

found the Cohort to have reliable data.53, 64, 65 Also, it was not possible to discern those 

exposures that are truly unique to military service from those that could be encountered 

through other occupational or nonoccupational activities.  Although many investigations 

have been conducted to validate or establish reliability of the Millennium Cohort 
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questionnaire responses (data not yet published), the validity of self-reported exposure 

data could not be evaluated against objective exposure information.  Lastly, although the 

PCL-C has undergone thorough testing and has been found to correlate well with a 

physician’s assessment of PTSD, the use of a survey instrument as a surrogate for PTSD 

diagnosis is imperfect. 

There are also many strengths to these analyses.  Although self-reported data are 

inherently limited, they are also invaluable for the information they provide that is not 

accessible elsewhere.  Not only is there a lack of objective exposure data available but 

PTSD is often underreported in healthcare databases.  Self-reported instruments are 

essential tools for identifying this disorder in populations not readily submitting for care 

for mental disorders.  Additionally, the large sample, including a large population of 

women, allows for robust estimation of prevalence and associations.  The use of a 

standard instrument allows for comparison with other populations, such as the US 

population in general and other military populations. 

In summary, in this report we document a 2-percent prevalence of current PTSD 

symptoms without diagnosis and an almost 0.5-percent prevalence of current PTSD 

symptoms with a healthcare provider diagnosis.  Rising concern over deployment-related 

exposures as well as the decreased physical and mental health associated with PTSD in 

returning deployed personnel have prompted many investigations into the etiologies of 

PTSD and associated comorbidities.  In addition to describing the prevalence of diagnosis 

and current PTSD symptoms in a large US military cohort, we investigated how PTSD 

was associated with self-reported chem/bio exposures.  Findings suggested that real or 
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perceived exposures to chem/bio warfare agents, protective countermeasures for these 

agents, or hearing alarms due to these agents were associated with a twofold increased 

risk for diagnosis or current PTSD symptoms.  Those with a PTSD diagnosis with no 

current PTSD symptoms had significantly better physical and mental health when 

compared with those with current PTSD symptoms.  More research is necessary to 

prospectively evaluate the risk for development of PTSD after significant combat 

deployments and to identify the types of combat exposure most predictive of PTSD onset.  

Millennium Cohort, a prospective 21-year study, will soon meet this important research 

need. 
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TABLE 2.1. Weighteda and non-weighted characteristics of Millennium Cohort participants with complete military, demographic, and PTSD information 
(2001–2003) 

 

Characteristic 
 

Millennium Cohort  
(N = 74 947)

Functional health
MCS, weighted mean (95% CI) 53.0 (52.9, 53.1)
PCS, weighted mean (95% CI) 53.4 (53.2, 53.6)

n % w%
Gender

Male 55 897 73.3 85.0
Female 20 050 26.7 15.0

Birth year
Pre-1960 16 200 21.6 22.9
1960-1969 28 400 37.9 37.7
1970-1979 25 952 34.6 32.7
1980 and forward 4395 5.9 6.7

Education
High school or less diploma/equivalent 36 563 48.8 50.3
Some college or bachelor’s 31 561 42.1 39.5
Higher than bachelor’s 6823 9.1 10.2

Marital status 
Married 47 365 63.2 65.3
Never married 22 450 30.0 28.9
Divorced 5132 6.8 5.8

Race/ethnicity
White non-Hispanic 52 312 69.8 70.3
Black, non-Hispanic 10 202 13.6 12.4
Other 12 433 16.6 17.3

Smoking
Nonsmoker 43 332 57.8 57.7
Past smoker 18 014 24.0 24.1
Current smoker 13 601 18.2 18.2

Problem drinking
No 60 998 81.4 80.4
Yes 13 949 18.6 19.6

Past chem/bio exposures
No 60 550 80.8 80.5
Yes 14 397 19.2 19.5

Deployment experienceb

None prior 46 806 62.4 79.1
1991 GW only 5482 7.3 10.8
1991 GW and Bos/Kos/SWA 3504 4.7 1.5
Only Bos/Kos/SWA 19 155 25.6 8.5

Other combat-like exposures
No 43 294 57.8 57.5
Yes 31 653 42.2 42.5

Military rank
Enlisted 57 672 77.0 75.6
Officer 17 275 23.0 24.3

Service component
Active duty 42 743 57.0 58.3
Reserve/Guard 32 204 43.0 41.7

Branch of service
Army 35 479 47.3 48.8
Air Force 21 921 29.3 25.6
Navy/Coast Guard 13 746 18.3 18.5
Marines 3801 5.1 7.1

Occupational category
Other occupations 30 621 40.9 41.2
Combat specialists 15 071 20.1 21.9
Healthcare specialists 7774 10.4 9.8
Service supply and functional 21 481 28.7 27.2

PTSD, posttraumatic stress disorder; MCS, mental component summary; PCS, physical component summary; CI, 
confidence interval; GW, 1991 Gulf War; Bos, Bosnia; Kos, Kosovo; SWA, Southwest Asia; chem/bio, self-
reported exposure to chemical or biological warfare agents, protective countermeasures for these agents, or 
hearing alarms due to these agents. 

aWeighted for designed sampling differences in gender, military component, and prior deployment. 
bDeployment to Southwest Asia, Bosnia, or Kosovo any time from January 1, 1998, to September 30, 2000. 
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TABLE 2.2. Weighteda measures of demographic and behavioral characteristics by PTSD diagnosis and symptom status (2001-2003) 

 

Characteristic 
Millennium Cohort 

N = 74 947
PTSD diagnosis 
without current 

symptomsb

N = 951 

PTSD symptoms 
without diagnosisc

N = 1487

PTSD diagnosis with 
current symptomsc

N = 284

Functional health
MCS, weighted mean (95% CI) 53.0 (52.9, 53.1) 48.5 (47.8, 49.3) 27.4 (26.8, 28.1) 26.0 (24.5, 27.4)
PCS, weighted mean (95% CI) 53.4 (53.2, 53.6) 50.0 (49.3, 50.7) 48.0 (47.3, 48.7) 43.2 (41.6, 44.9)

w% w% w% w%
Gender

Male 85.0 76.8 81.1 73.8
Female 15.0 23.2 18.9 26.2

Birth year
Pre-1960 22.9 28.0 16.6 33.8
1960-1969 37.7 36.0 30.0 29.3
1970-1979 32.7 30.3 39.3 31.0
1980 and forward 6.7 5.8 14.0 5.9

Education
High school or less diploma/equivalent 50.3 59.0 73.4 64.1
Some college or bachelor’s 39.5 32.9 24.6 31.0
Higher than bachelor’s 10.2 8.1 2.0 4.9

Marital status 
Married 65.3 63.9 53.3 59.6
Never married 28.9 27.7 40.8 28.3
Divorced 5.8 8.4 5.9 12.1

Race/ethnicity
White non-Hispanic 70.3 73.7 66.3 68.1
Black non-Hispanic 12.4 12.4 14.8 13.7
Other 17.3 14.0 18.9 18.2

Smoking
Nonsmoker 57.7 48.4 40.8 42.1
Past smoker 24.1 26.8 26.8 24.4
Current smoker 18.2 24.8 34.8 33.2

Problem drinking
No 80.4 76.6 59.0 66.8
Yes 19.6 23.4 41.0 33.2

PTSD, posttraumatic stress disorder; MCS, mental component summary; PCS, physical component summary; CI, confidence interval. 
aWeighted for designed sampling differences in gender, military component, and prior deployment. Only participants with complete data were included in 

this table. 
bIncludes participants told they had PTSD by a healthcare professional without current symptoms based on the PTSD Patient Checklist (PCL-C). 

cPTSD symptoms at baseline enrollment determined using the PCL-C.
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TABLE 2.3. Weighteda measures of military characteristics by PTSD diagnosis and symptom status (2001-2003) 

 

Characteristic 

Millennium 
Cohort 

N = 74 947

PTSD diagnosis 
without current 

symptomsb

N = 951

PTSD symptoms 
without 

diagnosisc

N = 1487

PTSD diagnosis 
with current 
symptomsc

N = 284

w% w% w% w%
Past chem/bio exposures

No 80.5 63.8 68.2 47.1
Yes 19.5 36.2 31.8 52.9

Deployment experienced

None prior 79.1 67.8 78.7 64.8
1991 GW only 10.8 23.8 13.2 26.8
1991 GW and 1.5 1.5 0.9 1.4
Only Bos/Kos/SWA 8.5 7.0 7.2 6.9

Other combat-like exposures
No 57.5 35.6 35.5 18.1
Yes 42.5 64.4 64.5 81.9

Military rank
Enlisted 75.6 83.2 93.4 89.8
Officer 24.3 16.8 6.6 10.2

Service component
Active duty 58.3 54.1 63.4 49.1
Reserve/Guard 41.7 45.9 36.6 50.9

Branch of service
Army 48.8 57.5 61.0 59.7
Air Force 25.6 19.8 12.9 13.7
Navy/Coast Guard 18.5 17.3 17.4 18.8
Marines 7.1 5.4 8.7 7.8

Occupational category
Other occupations 41.2 36.8 44.4 32.8
Combat specialists 21.9 18.7 19.1 19.3
Healthcare specialists 9.8 14.9 8.0 13.3
Service supply and 27.2 29.6 28.5 34.7

PTSD, posttraumatic stress disorder; GW, 1991 Gulf War; SWA, Southwest Asia; Bos, Bosnia; Kos, Kosovo; chem/bio, self-reported exposure to 
chemical or biological warfare agents, protective countermeasures for these agents, or hearing alarms due to these agents. 

aWeighted for designed sampling differences in gender, military component, and prior deployment. Only participants with complete data were 
included in this table. 

bIncludes participants told they had PTSD by a healthcare professional without current symptoms based on the PTSD Patient Checklist, PCL-C. 
cPTSD symptoms at baseline enrollment determined using the PTSD Patient Checklist, PCL-C. 
dDeployment to Southwest Asia, Bosnia, or Kosovo any time from January 1, 1998, to September 30, 2000. 
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TABLE 2.4. Weighteda and adjusted odds of reporting PTSD symptoms when compared with reporting of no PTSD 

symptoms (N = 72 225) using multivariate polychotomous logistic regression with various military and demographic 

characteristics (2001–2003) 

 

Characteristic 
 

PTSD diagnosis 
without current 

symptomsb

N = 951 
OR (95% CI) 

 

PTSD symptoms 
without diagnosisc

N = 1487
OR (95% CI) 

 
PTSD diagnosis with 

current symptomsc

N = 284 
OR (95% CI) 

 

Gender
Male 1.00                  1.00                  1.00                  
Female 2.00 (1.70, 2.37) 1.41 (1.23, 1.62) 2.68 (1.99, 3.60)

Birth year
Pre-1960 1.00                  1.00                  1.00                  
1960-1969 0.70 (0.57, 0.85) 0.83 (0.69, 1.00) 0.45 (0.31, 0.66)
1970-1979 0.77 (0.61, 0.97) 1.00 (0.82, 1.09) 0.66 (0.45, 0.96)
1980 and forward 0.68 (0.45, 1.03) 1.40 (1.06, 1.84) 0.60 (0.30, 1.19)

Education
High school or less 1.00                  1.00                  1.00                  
Some college or bachelor’s 0.83 (0.68, 1.02) 0.78 (0.65, 0.93) 0.92 (0.65, 1.32)
Higher than bachelor’s 0.86 (0.56, 1.34) 0.43 (0.26, 0.71) 0.78 (0.36, 1.71)

Marital status 
Married 1.00                 1.00                  1.00                  
Never married 1.06 (0.87, 1.30) 1.27 (1.08, 1.49) 1.12 (0.76, 1.66)
Divorced 1.21 (0.93, 1.57) 1.18 (0.92, 1.51) 1.73 (1.17, 2.58)

Race/ethnicity
White non-Hispanic 1.00                  1.00                  1.00                  
Black non-Hispanic 0.76 (0.59, 0.98) 1.05 (0.87, 1.26) 0.91 (0.61, 1.37)
Other 0.81 (0.64, 1.02) 1.34 (1.13, 1.60) 1.34 (0.90, 2.00)

Deployment experienced

None prior 1.00                  1.00                  1.00                  
1991 GW only 1.80 (1.42, 2.28) 0.81 (0.65, 1.02) 1.35 (0.91, 1.99)
1991 GW and Bos/Kos/SWA 1.04 (0.71, 1.50) 0.55 (0.39, 0.78) 0.84 (0.40, 1.76)
Only Bos/Kos/SWA 0.95 (0.78, 1.16) 0.91 (0.78, 1.06) 0.99 (0.67, 1.47)

Other combat-like exposures
No 1.00                  1.00                  1.00                  
Yes 2.03 (1.76, 2.44) 2.39 (2.09, 2.73) 4.63 (3.26, 6.59)

Military rank
Enlisted 1.73 (1.28, 2.34) 3.30 (2.41, 4.52) 3.56 (2.01, 6.33)
Officer 1.00       1.00                  1.00                  

Service component
Active duty 1.00                  1.00                  1.00                  
Reserve/Guard 1.02 (0.87, 1.21) 0.75 (0.66, 0.86) 1.26 (0.95, 1.69)

Branch of service
Army 1.00                  1.00                  1.00                  
Air Force 0.53 (0.43, 0.65) 0.56 (0.37, 0.85) 0.89 (0.71, 1.12)
Navy/Coast Guard 0.89 (0.71, 1.12) 0.77 (0.64, 0.92) 1.21 (0.81, 1.81)
Marines 0.69 (0.46, 1.01) 0.78 (0.61, 1.01) 1.08 (0.60, 1.95)

Occupational category
Other occupations 1.00                  1.00                  1.00                  
Combat specialists 1.03 (0.81, 1.31) 0.92 (0.76, 1.10) 1.27 (0.83, 1.94)
Healthcare specialists 1.47 (1.14, 1.90) 0.89 (0.70, 1.13) 1.45 (0.92, 2.29)
Service supply and functional 1.13 (0.93, 1.38) 1.03 (0.88, 1.20) 1.41 (1.00, 1.99)

Past chem/bio exposures
No 1.00                1.00                  1.00                  
Yes 1.65 (1.37, 2.00) 1.89 (1.62, 2.21) 3.35 (2.44, 4.60)

PTSD, posttraumatic stress disorder. GW, 1991 Gulf War; SWA, Southwest Asia; Bos, Bosnia; Kos, Kosovo; 
chem/bio, self-reported exposure to chemical or biological warfare agents, protective countermeasures for these 
agents, or hearing alarms due to these agents; OR, odds ratio; CI, confidence interval. 

aWeighted for designed sampling differences in gender, military component, and prior deployment. Only participants 
with complete data were included in this table. 

bIncludes participants told they had PTSD by a healthcare professional without current symptoms based on the 
PTSD Patient Checklist, PCL-C. 

cPTSD symptoms at baseline enrollment determined using the PTSD Patient Checklist, PCL-C. 
dDeployment to Southwest Asia, Bosnia, or Kosovo any time from January 1, 1998, to September 30, 2000. 
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TABLE 2.5. Weighteda and adjustedb odds of reporting PTSD symptoms when compared with reporting of no PTSD 

symptoms (N = 72 225) using multivariate polychotomous logistic regression for potential comorbidities (2001–2003) 

 

Characteristic 
 

PTSD diagnosis without 
current symptomsb

N = 951
OR (95% CI) 

 

PTSD symptoms 
without diagnosisc

N = 1487 
OR (95% CI) 

 
PTSD diagnosis with 

current symptomsc

N = 284 
OR (95% CI) 

 

Functional health, per 5 points 1.00                  1.00                  1.00                  

MCS (95% CI) 0.95 (0.95, 0.96) 0.83 (0.83, 0.84) 0.81 (0.80, 0.83)

PCS (95% CI) 0.96 (0.95, 0.97) 0.92 (0.91, 0.92) 0.89 (0.87, 0.90)

Smoking
Nonsmoker 1.00                 1.00               1.00              
Past smoker 1.06 (0.87, 1.28) 1.00 (0.83, 1.22) 0.87 (0.59, 1.29)
Current smoker 1.20 (0.98, 1.46) 1.20 (0.97, 1.46) 1.15 (0.79, 1.68)

Problem drinking
No 1.00                1.00                  1.00                  
Yes 0.99 (0.82, 1.20) 1.40 (1.18, 1.65) 1.14 (0.81, 1.59)

PTSD, posttraumatic stress disorder; MCS, mental component summary; PCS, physical component summary; OR, odds ratio; CI, 
confidence interval. 

*Weighted for designed sampling differences in gender, military component, and prior deployment. Only participants with complete 
data were included in this table. Adjusted for past chem/bio exposures, sex, birth year, education, marital status, race/ethnicity, 
deployment experience, other combat-like exposures, military rank, service component, branch of service, and occupational 
category. 

bAdjusting for which includes sex, age, education, marital status, race/ethnicity, chem/bio exposure, previous deployment, other 
combat-like exposures, rank, component, service branch, and occupation 

cIncludes participants previously told they had PTSD by a healthcare professional without current symptoms based on the PTSD 
Patient Checklist, PCL-C. 

dPTSD symptoms at baseline enrollment determined using the PTSD Patient Checklist, PCL-C. 
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CHAPTER 3 

PTSD: New Onset and Persistent Symptoms After Deployment and Combat Exposures 

 in a Large, Population-based Military Cohort  
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Abstract 

Context: Concerns have been raised about the health impact of military 

deployment to Iraq and Afghanistan. Posttraumatic stress disorder (PTSD) is reported to 

be prevalent in combat-exposed veterans.   

Objectives: To describe new onset and persistence of PTSD symptoms in a large 

population-based military cohort, many of whom deployed in support of the Global War 

on Terrorism (GWOT).   

Design, Setting, and Participants:  Survey data from enrollment of the Millennium 

Cohort (July 2001 to June 2003) were obtained before the current GWOT. Follow-up 

(June 2004 to February 2006) data on health outcomes were collected from over 50 000 

participants.  

Main Outcome Measures:  PTSD as measured by the PTSD Checklist-Civilian 

version (PCL-C) using Diagnostic and Statistical Manual of Mental Disorders, 4th ed. 

(DSM-IV) criteria.  

Results:  Over 40% of the Cohort was deployed between 2001 and 2006; 24% 

deployed for the first time in support of the GWOT between baseline and follow-up. New 

incidence rates of 10 to 13 cases per 1000 person years in the Millennium Cohort were 

found. New-onset PTSD symptoms or diagnosis were identified in 7.6% to 8.7% of 

deployers reporting combat exposures, 1.4% to 2.1% of deployers not reporting combat 

exposures, and 2.3% to 3.0% of nondeployers.  Among those with baseline PTSD 

symptoms, deployment did not impact persistence of symptoms. Temporal assessment of 
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new-onset PTSD symptoms after deployment with combat exposures suggests a bimodal 

distribution of symptom prevalence. 

Conclusions:  After adjusting for baseline characteristics, these prospective data 

indicate a threefold increase in new-onset PTSD symptoms or diagnosis among deployed 

military personnel reporting combat exposures. Findings define the importance of PTSD 

in this population and emphasize that specific combat exposures, rather than deployment 

itself, significantly affect the onset of PTSD symptoms postdeployment. 
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For over 5 years the US military has been engaged in the combat-intensive Global 

War on Terrorism (GWOT) in Iraq, Afghanistan, and neighboring countries.  There is 

growing public and veteran concern that postdeployment health consequences among US 

military personnel may be significant and lasting.  A recent report suggested that US 

Marine and Army infantry units returning from duty in Iraq and Afghanistan have higher-

than-expected proportions of mental disorders and that as many as 10% are returning 

home with symptoms of posttraumatic stress disorder (PTSD).1 Combat duty in Iraq has 

been associated with high utilization of mental health services and attrition from military 

service,2 and risk of neuropsychological compromise after deployment in support of the 

GWOT.3

PTSD symptoms have been reported among as many as 30% of veterans 

following service in Vietnam and in more than 10% of US military personnel returning 

from the 1991 Gulf War.1, 2, 4-9 Epidemiologic studies to date have largely focused on 

retrospective data or select groups.  Prospective investigation of the etiology of the 

disorder in large, population-based military cohorts has been limited.  The objective of 

this study was to prospectively investigate the effect of military deployment and self-

reported combat exposures on new-onset and persistent PTSD symptoms in a large 

population-based US military cohort. The unique nature of the Millennium Cohort Study 

allows the investigation of both active duty and Reserve/National Guard members who 

have remained in military service or who have separated from the military after returning 

from deployment. 
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Methods 

Study Population 

 Between July 2001 and June 2003 the first panel of participants in the Millennium 

Cohort Study, a population-based US military cohort of 77 047 regular active duty and 

Reserve/National Guard military personnel, was enrolled in a 22-year longitudinal study 

of health.10 Between June 2004 and February 2006, 55 021 (71%) participated in the first 

3-year follow-up questionnaire.  Participants who were deployed in support of the GWOT 

while submitting the baseline questionnaire (n=621) or prior to their submission of the 

baseline questionnaire (n=2230) were removed from these analyses.  Additionally, those 

on their first deployment while submitting their follow-up questionnaire (n=1986) were 

removed, leaving 50 184 participants for these analyses. 

 Demographic and military personnel data were linked to each participant and 

reflected status at the time of baseline enrollment.  These data included sex, birth year 

(categorized by groups: pre-1960, 1960-1969, 1970-1979, and 1980 forward), level of 

education (high school or less, some college or bachelor’s degree, higher than a 

bachelor’s degree), marital status (married, never married, divorced/other), pay grade 

(enlisted or officer), race/ethnicity (white non-Hispanic, black non-Hispanic, and other), 

service component (active duty or Reserve/National Guard), service branch (Army, Air 

Force, Navy/Coast Guard, and Marines), and occupation (combat specialists, health care 

specialists, service supply and functional support specialists, or other).  Self-reported data 

were used to supplement missing data from personnel records as needed. 
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Deployment Data 

 Regular active duty and Reserve/National Guard personnel who had deployed for 

1 or more days in support of the GWOT between their baseline and follow-up 

questionnaire submissions were considered deployers.  Cohort members who never 

deployed or who were deployed for the first time after their baseline and follow-up 

questionnaire submissions were considered nondeployers in these analyses.  Deployment 

data were provided by the Defense Manpower Data Center, Monterey Bay, Calif, and 

included entry and exit deployment dates.  These data correlate strongly with Millennium 

Cohort self-reported deployment status (data not shown). 

 

PTSD Assessment 

 Because of the complexity of diagnosing PTSD and the differences in reported 

prevalence estimates,5 the standardized PTSD Checklist-Civilian Version (PCL-C), with 

highly sensitive and specific criteria for PTSD symptoms, was used.  The sensitive PTSD 

symptom definition used the Diagnostic and Statistical Manual of Mental Disorders, 4th 

ed (DSM-IV) criteria alone, whereas the specific PTSD symptom definition included the 

DSM-IV criteria and a requirement of a sum of 50 on a scale from 17 to 85 points for all 

of the questions in the PCL-C.1, 11-15 The PCL-C is a 17-item self-report measure of 

PTSD symptoms that requires participants to rate the severity of each symptom during the 

past 30 days on a Likert scale that ranged from 1 (not at all) to 5 (extremely).  The DSM-

IV criteria for PTSD were met when a participant reported a moderate or higher level of 

at least 1 intrusion symptom, 3 avoidance symptoms, and 2 hyperarousal symptoms.12 
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The DSM-IV criteria alone are reported to have a 100% sensitivity with a specificity of 

92.0%, while the stricter criteria of at least 50 points on the PCL-C in addition to the 

DSM-IV criteria have shown reasonable sensitivity (0.60) and high specificity (0.99).11 

Internal consistency of the PCL-C in the Millennium Cohort, as measured by Cronbach α

(α=0.94), indicated that the PCL-C was a reliable measure for this population.16 

In addition to the standard instrument assessment of PTSD symptoms at baseline, 

participants were asked, “Has your doctor or other health professional EVER told you 

that you have any of the following conditions?…Posttraumatic stress disorder”.  In the 

follow-up questionnaire, participants were asked “in the last 3 years” and was used to 

indicate a more-recent diagnosis.   

 A participant was identified as having new-onset PTSD symptoms if they did not 

have PTSD symptoms or diagnosis at baseline and they met the criteria for the PCL-C or 

they reported a diagnosis at follow-up.  A participant was identified with persistent PTSD 

symptoms if they were identified with PTSD symptoms at baseline and follow-up using 

criteria for the PCL-C. 

 

Other Questionnaire Information 

 Cigarette smoking (never smoker, past smoker, current smoker) was assessed 

using responses to the following questions: “In your lifetime, have you smoked at least 

100 cigarettes (5 packs)?” “In the past year have you used cigarettes?” and “Have you 

ever tried to quit smoking?”  Problem alcohol drinking (yes/no) was assessed using the 

CAGE questionnaire.17 
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To assess combat exposures, the follow-up survey asked:  “During the past 3 

years, have you been PERSONALLY exposed to any of the following?” Answer options 

were “Witnessing a person’s death due to war, disaster, or tragic event,” “Witnessing 

instances of physical abuse (torture, beating, rape),” “Dead and/or decomposing bodies,” 

“Maimed soldiers or civilians,” and “Prisoners of war or refugees.”  These were 

combined with deployment experience to indicate a deployment with self-reported 

stressful or combat exposures. 

 

Statistical Analysis 

 Descriptive and univariate analyses of population characteristics by deployment 

status and new-onset and persistent PTSD symptoms or diagnosis were completed.  

Deployment status was grouped by no GWOT deployment between baseline and follow-

up questionnaire, deployment in support of the GWOT without self-reported combat 

exposures between baseline and follow-up questionnaire submission and deployment in 

support of the GWOT with self-reported combat exposures between baseline and follow-

up questionnaire submission. 

 A subpopulation analysis was performed to investigate time between end of 

deployment and follow-up questionnaire submission to determine possible temporal 

trends in reporting new-onset PTSD symptoms after deployment. 

 Multivariable logistic regression was used to compare the adjusted odds of 

association between deployment in support of GWOT and new-onset PTSD symptoms or 

diagnosis.  Secondary analyses of persistence of PTSD was conducted on a subpopulation 
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of individuals with baseline PTSD symptoms.  Data management and statistical analyses 

were performed using SAS software, version 9.1.3 (SAS Institute, Inc., Cary, NC). 

 

Results 

 Data were complete and available for 50 128 of the 50 184 (99.9%) eligible 

Cohort members for these analyses.  The average elapsed time between baseline and 

follow-up questionnaire submission was 2.7 years (SD=0.5 years; median=2.8 years).  

Deployed Cohort members were proportionately more likely to be male, born between 

1970 and 1979, less educated, active duty, and combat specialists when compared with 

nondeployed Cohort members (Table 1). 

 Applying the specific criteria for PTSD, 1681 participants had PSTD symptoms or 

a previous diagnosis at baseline.  Applying the sensitive criteria for PTSD, 2291 

participants had PSTD symptoms or a previous diagnosis at baseline. This left 48 447 or 

47 837 Cohort members respectively available for analyses of new-onset PTSD 

symptoms or diagnosis (Table 2). 

 Analyses of new-onset PTSD symptoms of diagnosis are presented in Table 2.  

New-onset PTSD symptoms, defined by the specific criteria of DSM-IV with a sum of 50 

points on the PCL-C, were found in 7.6% of Cohort members deployed to GWOT and 

self-reporting combat exposures, 1.4% of Cohort members deployed to GWOT and not 

self-reporting combat exposures, and 2.3% of nondeployed Cohort members.  Applying 

the more-sensitive DSM-IV criteria alone, new-onset PTSD symptoms were identified in 

8.7%, 2.1%, and 3.0%, respectively.  These data correspond to new-onset PTSD 
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symptoms or diagnosis of up to 21 per 1000 non-combat–deployers and up to 87 per 1000 

combat-deployed military personnel.  New-onset PTSD symptoms were proportionately 

higher among Cohort members who were female, younger, high school or less educated, 

never married or divorced, black non-Hispanic, enlisted, Reserve/National Guard, Army, 

health care specialists, service supply and functional specialists, and in those who self-

reported being a current smoker or problem drinker at baseline. 

 Persistent PTSD symptoms among those with symptoms only at baseline (995 

based on DSM-IV criteria with a sum of 50 points and 1659 based on DSM-IV criteria) 

are also presented in Table 2.  Members with a diagnosis of PTSD at baseline with no 

current symptoms at baseline were removed from these analyses.  Persistent PTSD 

symptoms defined by the specific criteria were found in 43.5% of Cohort members 

deployed to GWOT and reporting combat exposures, 26.2% of Cohort members deployed 

to GWOT and not reporting combat exposures, and 47.6% of nondeployed Cohort 

members.  Applying the more-sensitive DSM-IV criteria alone, persistent PTSD 

symptoms were identified in 47.9%, 22.4%, and 45.9% respectively.  Persistent PTSD 

symptoms were proportionately higher among older, higher educated, divorced, officers, 

Reserve/National Guard, Marines, health care specialists, and in those who self-reported 

being a smoker or problem drinker at baseline. 

 There were no variables in Table 1 exhibiting multicollinearity using a variance 

inflation level of 4. Logistic regression results for new-onset PTSD symptoms or 

diagnosis based on the more-specific criteria are presented in Table 3, stratified by branch 

of service.  Analyses adjust for baseline characteristics including sex, age, education, 
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marital status, race/ethnicity, rank, service component, occupation, cigarette smoking, and 

problem alcohol drinking. Among all of the services, deployed personnel reporting 

combat exposures had significantly higher odds of postdeployment PTSD symptoms 

(Army odds ratio [OR], 3.59; 95% confidence interval [CI], 3.08-4.17; Air Force OR, 

3.38; 95% CI, 2.29-4.98; Navy/Coast Guard OR, 2.48; 95% CI, 1.48-4.14; Marine Corps 

OR, 2.78; 95% CI, 1.52-5.07) than those not deployed.  Being female, divorced, enlisted, 

and reporting problem alcohol drinking were also associated with increased odds of new-

onset PTSD symptoms or diagnosis in at least 3 of the 4 service branches.  Among the 

Air Force members, deployers not reporting combat exposures had significantly lower 

odds of postdeployment PTSD symptoms or diagnosis (OR, 0.56; 95% CI, 0.36-0.90) 

than nondeployers.  No statistical difference was found between deployed Army, 

Navy/Coast Guard, and Marine Corps Cohort members who did not report combat 

exposures when compared with nondeployers. 

 The average elapsed time between returning from first GWOT deployment and 

follow-up questionnaire submission was 1.3 years (SD=0.8 years).  The percentage of 

new-onset PTSD symptoms or diagnosis varied with time from end of deployment with 

reported combat exposures to follow-up questionnaire submission (Figure 1).  There was 

a notably higher percentage with new-onset of PTSD symptoms among those who 

returned approximately 6 months prior to submission of the follow-up questionnaire.  

There was also a notably higher percentage with new-onset PTSD symptoms among those 

who returned approximately 9 and 10 months prior to follow-up questionnaire 

submission.  Attempting to understand the bimodal appearance of the figure, the figure 
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was reproduced for single deployers, multiple deployers, males, females, officers, 

enlisted, those with a PTSD diagnosis, and those with PTSD symptoms.  While the shape 

of the figure varied somewhat across these subpopulations, there were no clear 

differences from the population data of Figure 1.  Further investigation of both deployers 

and nondeployers not reporting combat exposures found the percentage of new-onset 

PTSD symptoms or diagnosis to be consistent month to month with no pattern emerging 

(data not shown). 

 
Comment 
 

While combat deployments are complex and diverse, significant morbidity has 

been well documented following previous large-scale conflicts.18-20 Currently, there is 

much veteran and public concern over military personnel returning from deployments to 

Iraq and Afghanistan with lasting health consequences.  The unpredictability and intensity 

of urban combat, constant risk of roadside bombs, multiple and prolonged tours, and 

complex issues of differentiating enemies from allies can leave many troops with 

significant stress levels.  In the current study we document increased risk of new-onset 

PTSD symptoms among Cohort members who were female, divorced, enlisted, and in 

those who self-reported being a current smoker or problem drinker at baseline.  Further, 

overall new incidence rates of 10 to 13 cases per 1000 person years and a three-fold 

increase in new-onset PTSD symptoms in deployed personnel reporting combat 

exposures are reported. 

Studies have estimated as many as 31% of Vietnam War veterans developed 

PTSD at some point following the war, with between 9% and 15% having the disorder by 
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the end of the 1980s.4, 21, 22 Among 1991 Gulf War veterans, as many as 10% were 

reported to have PTSD symptoms years after returning from deployment.7, 9 Although 

not all PTSD is war-related, these trends of persistent PTSD symptoms in veterans 

suggest what may be expected after the current combat deployments in Iraq and 

Afghanistan.  Identifying personnel with PTSD symptoms early may lead to a smaller 

burden of the disorder in the years to come, if appropriate and timely treatments are 

provided.  In the present study, new-onset PTSD symptoms or diagnosis varied from 

about 1% to 10% after an average of 1-year from end of deployment to follow-up 

questionnaire submission. 

 Differences in the amount of PTSD in returning US military found in these 

analyses when compared with past reports are likely due to variations in the populations 

studied, time periods between assessment, and prospective methodology.1, 2 We used the 

Millennium Cohort to prospectively investigate new-onset and persistent PTSD 

symptoms by differentiating those with PTSD symptoms at baseline.  The average time 

between baseline and follow-up was nearly 3 years, whereas the average time between 

end of first deployment and follow-up was just over 1 year.  Future longitudinal 

investigation of the Millennium Cohort will yield information that may be more 

comparable to studies of symptoms in Vietnam and 1991 Gulf War veterans, conducted 

many years after deployment.  Differences may also be due to the ability to consider those 

with and without PTSD symptoms or diagnosis at baseline.  Nearly half of those with 

symptoms at baseline reported symptoms at follow-up and would have increased the 

burden of postdeployment PTSD symptoms if reported in the aggregate.  Further, this 
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Cohort allowed us to investigate a large, population-based sample of US military 

members, which may differ in composition from those in specific combat units who are 

involved with combat operations on a daily basis.   

 Perhaps a better comparison group than nondeployers would be deployers without 

combat exposures.  Table 1 shows the demographic differences between deployers and 

nondeployers.  The new-onset of as many as 87 cases of PTSD symptoms per 1000 

combat deployers when compared with 21 cases of new-onset PTSD symptoms per 1000 

non-combat–deployers suggests that up to 76% of new-onset PTSD symptoms or 

diagnosis may be attributed to combat exposures in deployers. This report documents a 

threefold adjusted increase in risk of new-onset PTSD symptoms among those deployed 

who also report combat exposures when compared with nondeployed Cohort members.  

The increase in risk would be much larger if compared to non-combat deployers.  This 

suggests that deployment in itself may not lead to the onset of PTSD symptoms, but 

rather exposures during deployment significantly contribute to the onset of PTSD 

symptoms. 

The baseline Millennium Cohort prevalence of PTSD symptoms using specific 

criteria was 2.4%.23 Persistent PTSD symptoms at follow-up were found in 40% to 50% 

of the Millennium Cohort members who had PTSD symptoms at baseline.  This implies 

resiliency or recovery among more than half of the population over an average of 2.7 

years between questionnaires.  Still, this underscores a significant burden of persistent 

PTSD symptoms among those with baseline PTSD symptoms and suggests that 

resolution of PTSD may not be expected for many over several years.  Interestingly, 
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Cohort members who were older, higher educated, officers, and Marines were more likely 

to experience persisting PTSD symptoms at follow-up.  This contrasts with the lower 

odds of new-onset PTSD symptoms in these personnel.  This may reflect subgroups of the 

population who are concerned about the perceived stigma often associated with PTSD.  

These groups may be less likely to report new-onset symptoms; however, once they 

accept the diagnosis, these individuals may be more willing to report problems they are 

experiencing.  As found with new-onset PTSD symptoms, individuals with persisting 

symptoms were more likely to be divorced, Reserve/National Guard, health care 

specialists, and to have reported problem alcohol drinking and cigarette smoking at 

baseline. 

 The appropriate time to screen for PTSD after traumatic or stressful experiences 

has been explored in past reports.24-26 Figure 1 displays a temporal assessment of new-

onset PTSD symptoms or diagnosis among deployers reporting combat exposures and 

suggests a bimodal distribution of 6 and 10 months postdeployment when symptoms may 

be most prevalent.  This may be an artifact of these data; however, trends were consistent 

when investigating subgroups.  After additional investigation of nondeployers and 

deployers not reporting combat exposures, we found the percentage of new-onset PTSD 

symptoms or diagnosis was consistent month to month, suggesting the bimodal 

distribution was only apparent in those who deployed and reported combat exposures.  

These data allowed an exploratory look at the temporal association between stressful 

experiences and onset of PTSD symptoms and may suggest different forms of PTSD 

postdeployment.  Future research may better define the timing of new-onset PTSD 
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symptoms by asking those with PTSD when symptoms began and lead health care 

professionals to more efficient and productive screening approaches. 

 Some limitations to these analyses should be noted.  The Millennium Cohort, by 

design, oversampled female, previously deployed, and Reserve/National Guard personnel 

and may not be representative of the military population in general or all deployers.  

However, approximately 40% of the Cohort was deployed in support of the GWOT from 

2001 through 2006, while approximately 30% of the US military on rosters when the 

Cohort was established were deployed during the same period (data not shown).  This 

indicates a robust Cohort for investigating deployment-related concerns.  The Millennium 

Cohort was able to track and obtain a follow-up questionnaire from over 70% of those 

submitting a baseline questionnaire; however, it is possible that response biases exist.  

Investigation of possible biases in follow-up participants continue, though reports of 

Millennium Cohort baseline data suggest a representative sample of military personnel 

measured by demographic and health characteristics and reliable health and exposure 

reporting.10, 16, 23, 27, 28 Self-report of exposures and PTSD symptoms represent an 

estimate of the true prevalence of exposures and disease.  Studies have shown that 

increased exposure and symptom reporting occur among personnel seeking medical 

compensation,29 and among individuals with PTSD symptoms.30 There is no offer of 

compensation to Millennium Cohort participants, which should eliminate potential bias 

associated with compensation.  Also, it was not possible to discern those exposures that 

are truly unique to combat from those that might be encountered through other 

occupational or nonoccupational activities.  Lastly, the use of a standardized instrument 



67

for self-reported data as a surrogate for PTSD diagnosis is imperfect.  However, the PCL-

C using the DSM-IV criteria along with a sum of 50 points has been found to correlate 

well with a physician’s assessment of PTSD symptoms,11 and the PCL-C is internally 

valid in Millennium Cohort members.16 

Unique strengths of these analyses should also be considered.  This study is the 

first large, population-based, prospective analysis of new-onset PTSD symptoms after 

combat deployment.  Self-reported data offer information not accessible elsewhere.  

Further, PTSD is often underreported in electronic health care databases among 

populations not readily submitting for care for mental disorders.  The use of a 

standardized instrument allows for comparison with other populations, such as the 

general US population and other military populations. 

 These prospective data suggest a three-fold statistically significant increase in 

new-onset PTSD symptoms or diagnosis among recently deployed military personnel 

reporting combat exposures.  When compared with nondeployed personnel, there was no 

significant difference in new-onset PTSD symptoms or diagnosis among deployers who 

did not report combat exposures.  While the overall prevalence of PTSD in the military is 

not high, a substantial number of PTSD cases can be expected based on the number of 

services members deployed and exposed to combat over time in the GWOT.  The PTSD 

risk conferred by combat exposure suggests that routine PTSD screening, prevention, and 

follow-up services after deployments should be provided to combat-exposed members to 

reduce morbidity.  Continued longitudinal investigation of PTSD in the Millennium 
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Cohort will yield even greater insight into the temporal onset of PTSD symptoms, the 

persistence and/or recurrence of symptoms, and eventual recovery from this disorder. 
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TABLE 3.1. Baseline Characteristics by Deployment Status, of 50 128 Millennium Cohort Members*

Characteristic* Deployed GWOT†

(N = 11 930)
Nondeployed GWOT†

(N = 38 031) 

n (%) n (%) 

Sex
Male 9727 (81.4) 26 552 (69.6)
Female 2225 (18.6) 11 624 (30.4)

Birth year
Pre-1960 2078 (17.4) 10 714 (28.1)
1960-1969 4943 (41.4) 15 362 (40.2)
1970-1979 4286 (35.9) 10 728 (28.1)
1980 and forward 645 (5.4) 1372 (3.6)

Education
High school or less diploma/equivalent 5241 (43.9) 16 452 (43.1)
Some college or bachelor’s 5736 (48.0) 17 003 (44.5)
Higher than bachelor’s 975 (8.1) 4721 (12.4)

Marital status 
Married 7784 (65.1) 25 667 (67.2)
Never married 3406 (28.5) 9615 (25.2)
Divorced 762 (6.4) 2894 (7.6)

Race/ethnicity
White non-Hispanic 8443 (70.6) 27 123 (71.1)
Black non-Hispanic 1312 (11.0) 4834 (12.7)
Other 2197 (18.4) 6219 (16.3)

Smoking
Never smoker 7126 (59.6) 22 816 (59.8)
Past smoker 2855 (23.9) 9768 (25.6)
Current smoker 1971 (16.5) 5592 (14.7)

Problem drinking
No 9723 (81.4) 31 327 (82.1)
Yes 2229 (18.6) 6849 (17.9)

Military rank
Enlisted 8802 (73.6) 27 556 (72.2)
Officer 3150 (26.4) 10 620 (27.8)

Service component
Reserve/National Guard 4543 (38.0) 17 988 (47.1)
Active duty 7409 (62.0) 20 188 (52.9)

Branch of service
Army 5548 (46.4) 18 438 (48.3)
Air Force 4333 (36.3) 10 608 (27.8)
Navy/ Coast Guard 1478 (12.4) 7582 (19.9)
Marines 593 (5.0) 1548 (4.1)

Occupational category
Other occupations 5185 (43.4) 14 341 (37.6)
Combat specialists 2901 (24.3) 7114 (18.6)
Health care specialists 864 (7.2) 5005 (13.1)
Service supply and functional 3002 (25.1) 11 716 (30.7)

GWOT, Global War on Terrorism. 
*Characteristic taken at time of baseline questionnaire submission among member who submitted 

questionnaires at baseline (July 2001-June 2003) and follow-up (July 2004-Jan 2006). 
†GWOT deployment considered if full deployment occurred between submission dates of baseline and follow-

up questionnaires. Cohort members deploying after follow-up survey are included with nondeployers in 
these analyses.
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TABLE 3.2. New-onset and Persistent PTSD Symptoms of Millennium Cohort Members*

No PTSD Symptoms or  
Diagnosis at Baseline 

 
N=48 447              N=47 837 

 

PTSD Symptoms at Baseline 
 

N=995                  N=1659 

Characteristic*
New-onset PTSD 

by Specific 
Criteria†,
n=1347 

New-onset PTSD by 
Sensitive Criteria‡,

n=1695 

Persisting PTSD 
by Specific 
Criteria†,

455

Persisting PTSD 
by Sensitive 

Criteria‡,
733n (%)   n (%)    n (%)   n (%) 

GWOT deployment§

Not deployed 849 (2.3) 1106 (3.0) 391 (47.6) 614 (45.9)
Deployed without combat exposures 89 (1.4) 128 (2.1) 17 (26.2) 30 (22.4)
Deployed with combat exposures 409 (7.6) 461 (8.7) 47 (43.5) 89 (47.9)

Sex
Male 851 (2.4) 1084 (3.1) 296 (45.8) 482 (43.5)
Female 496 (3.8) 611 (4.7) 159 (45.7) 251 (45.6)

Birth year
Pre 1960 276 (2.2) 343 (2.8) 137 (57.8) 191 (50.7)
1960-1969 456 (2.3) 594 (3.1) 150 (45.7) 248 (44.1)
1970-1979 512 (3.5) 627 (4.4) 138 (39.2) 237 (40.2)
1980 and forward 103 (5.4) 131 (7.0) 30 (38.5) 57 (43.5)

Education
High school or less diploma/equivalent 859 (4.2) 1041 (5.1) 264 (42.7) 458 (43.5)
Some college or bachelor’s 416 (1.9) 568 (2.6) 166 (49.4) 241 (44.2)
Higher than bachelor’s 72 (1.3) 86 (1.5) 25 (62.5) 34 (54.8)

Marital status 
Married 790 (2.4) 1000 (3.1) 261 (46.4) 421 (43.8)
Never married 420 (3.4) 532 (4.3) 141 (43.3) 233 (44.1)
Divorced 137 (3.9) 163 (4.8) 53 (50.0) 79 (46.8)

Race/ethnicity
White non-Hispanic 889 (2.6) 1134 (3.3) 310 (46.6) 505 (44.1)
Black non-Hispanic 207 (3.5) 247 (4.2) 73 (47.4) 112 (46.5)
Other 251 (3.1) 314 (3.9) 72 (40.9) 116 (42.3)

Smoking at baseline
Never smoker 654 (2.2) 831 (2.9) 185 (43.7) 294 (41.6)
Past smoker 356 (2.9) 463 (3.9) 136 (46.0) 220 (45.5)
Current smoker 337 (4.7) 401 (5.8) 134 (48.6) 219 (46.7)

Problem drinking at baseline
No 1008 (2.5) 1278 (3.2) 289 (45.0) 459 (42.3)
Yes 339 (4.0) 417 (5.0) 166 (47.0) 274 (47.7)

Military rank
Enlisted 1162 (3.3) 1451 (4.2) 403 (45.0) 656 (43.9)
Officer 185 (1.4) 244 (1.8) 52 (52.0) 77 (46.4)

Service component
Reserve/National Guard 630 (2.9) 784 (3.7) 218 (49.1) 338 (45.6)
Active duty 717 (2.7) 911 (3.5) 237 (43.0) 395 (43.1)

Branch of service
Army 906 (3.9) 1103 (4.9) 280 (45.0) 459 (45.8)
Air Force 184 (1.3) 267 (1.8) 82 (48.0) 114 (37.9)
Navy/ Coast Guard 195 (2.2) 250 (2.9) 67 (42.7) 118 (42.6)
Marines 62 (3.0) 75 (3.7) 26 (57.8) 42 (53.2)

Occupational category
Other occupations 517 (2.7) 683 (3.7) 175 (42.8) 288 (42.4)
Combat specialists 237 (2.4) 290 (3.0) 70 (45.5) 118 (45.7)
Health care specialists 161 (2.9) 193 (3.5) 57 (56.4) 86 (50.0)
Service supply and functional 432 (3.1) 529 (3.8) 153 (46.2) 241 (43.8)

Abbreviations: PTSD, posttraumatic stress disorder; GWOT, Global War on Terrorism; OR, odds ratio; CI, confidence interval; PCL-C, PTSD 
Checklist-Civilian Version; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, 4th ed. 

*Characteristic taken at time of baseline questionnaire submission among member who submitted questionnaires at baseline (July 2001-June 
2003) and follow-up (July 2004-Jan 2006). 

†PTSD symptoms based on PCL-C and DSM-IV criteria or a diagnosis of PTSD within the past 3 years. 
‡PTSD symptoms based on PCL-C with DSM-IV criteria and a sum of 50 points out of 85 points possible or a diagnosis of PTSD within the 

past 3 years. 
§GWOT deployment considered if full deployment occurred between submission dates of baseline and follow-up questionnaires.  Cohort 

members deploying after follow-up survey are included with nondeployers in these analyses. 
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TABLE 3.3. Adjusted Odds of New-onset PTSD*, Stratified by Service Branch, Among Millennium Cohort Members† Without Baseline PTSD Symptoms 

 
Characteristic† Army Cohort Members 

(N=22 959) 
 

Air Force Cohort Members 
(N=14 608) 

 

Navy and Coast Guard 
Cohort Members 

(N=8655) 
 

Marine Cohort Members 
(N=2077) 

 

(%) OR (95% CI) (%) OR (95% CI) (%) OR (95% CI) (%) OR (95% CI) 

GWOT deployment‡

Not deployed (3.0) 1.00          --         (1.2) 1.00          --         (2.2) 1.00          --         (2.3) 1.00          --         
 Deployed without combat expos (2.6) 0.87 (0.64, 1.18) (0.7) 0.56 (0.35, 0.89) (1.4) 0.60 (0.35, 1.02) (2.8) 1.42 (0.57, 3.51) 
 Deployed with combat exposures (9.3) 3.59 (3.08, 4.17) (3.5) 3.38 (2.29, 4.98) (5.2) 2.48 (1.48, 4.14) (5.7) 2.78 (1.52, 5.07) 
Sex         
 Male (3.6) 1.00          --         (1.0) 1.00          --         (1.8) 1.00          --         (2.8) 1.00          --         
 Female (4.9) 1.70 (1.44, 2.00) (2.0) 2.00 (1.41, 2.83) (3.4) 1.73 (1.25, 2.38) (4.4) 1.92 (0.94, 3.94) 
Birth year         
 Pre 1960 (3.1) 1.00          --         (1.2) 1.00          --         (2.0) 1.00          --         (1.2) 1.00          --         
 1960-1969 (3.5) 0.90 (0.74, 1.10) (1.0) 0.84 (0.56, 1.24) (2.1) 0.99 (0.66, 1.48) (1.4) 0.71 (0.18, 2.79) 
 1970-1979 (4.9) 1.09 (0.88, 1.36) (1.6) 1.40 (0.89, 2.21) (2.4) 0.97 (0.60, 1.56) (3.9) 1.51 (0.40, 5.70) 
 1980 and forward (6.0) 1.17 (0.83, 1.65) (2.5) 1.72 (0.70, 4.26) (5.2) 1.73 (0.79, 3.78) (6.8) 2.00 (0.42, 9.56) 
Education         
 High school or less diploma/equiv (5.0) 1.00          --         (2.2) 1.00          --         (2.7) 1.00          --         (3.8) 1.00          --         
 Some college or bachelor’s (2.8) 0.83 (0.69, 1.00) (1.2) 0.75 (0.50, 1.14) (1.6) 0.89 (0.57, 1.39) (1.4) 0.70 (0.22, 2.20) 
 Higher than bachelor’s (1.9) 0.80 (0.54, 1.19) (0.6) 0.82 (0.35, 1.92) (1.6) 1.31 (0.60, 2.88) (0.7) 0.57 (0.05, 6.17) 
Marital status          
 Married (3.7) 1.00          --         (1.1) 1.00          --         (1.9) 1.00          --         (2.0) 1.00          --         
 Never married (4.4) 0.80 (0.67, 0.96) (1.3) 0.79 (0.51, 1.23) (2.7) 1.14 (0.81, 1.61) (4.3) 1.09 (0.56, 2.10) 
 Divorced (4.7) 1.09 (0.85, 1.40) (2.7) 1.85 (1.25, 2.74) (4.9) 2.53 (1.31, 4.91) (5.7) 2.75 (1.06, 7.14) 
Race/ethnicity         
 White non-Hispanic (4.0) 1.00          --         (1.3) 1.00          --         (2.0) 1.00          --         (2.9) 1.00          --         
 Black non-Hispanic (4.5) 1.14 (0.93, 1.38) (1.2) 0.86 (0.51, 1.47) (3.5) 1.54 (1.02, 2.34) (1.6) 0.70 (0.21, 2.36) 
 Other (3.5) 1.37 (1.13, 1.65) (1.4) 1.06 (0.63, 1.76) (2.6) 1.22 (0.80, 1.88) (4.3) 1.53 (0.78, 3.01) 
 
Smoking         
 Never smoker (3.2) 1.00          --         (1.1) 1.00          --         (1.8) 1.00          --         (2.1) 1.00          --         
 Past smoker (4.1) 1.21 (1.03, 1.44) (1.3) 1.05 (0.73, 1.50) (2.5) 1.33 (0.94, 1.88) (3.6) 1.55 (0.83, 2.88) 
 Current smoker (6.4) 1.69 (1.42, 2.01) (2.1) 1.40 (0.94, 2.07) (3.4) 1.59 (1.08, 2.34) (5.7) 1.84 (0.94, 3.59) 
Problem drinking         
 No  (3.6) 1.00          --          (1.2) 1.00          --          (2.0) 1.00          --          (2.4) 1.00          --         
 Yes   (5.4) 1.47 (1.25, 1.73)  (1.9) 1.69 (1.17, 2.43)  (3.1) 1.59 (1.08, 2.34)  (4.7) 1.73 (1.00, 2.99) 
Military rank         
 Enlisted  (4.8) 2.20 (1.70, 2.86)  (1.5) 2.31 (1.24, 4.30)  (2.7) 2.14 (1.16, 3.94)  (3.7) 1.92 (0.52, 7.13) 
 Officer  (1.9) 1.00          --         (0.6) 1.00          --         (1.3) 1.00          --         (1.1) 1.00          --        
Service component         
 Reserve/National Guard  (3.8) 1.00          --          (1.5) 1.00          --          (2.1) 1.00          --          (2.5) 1.00          --         
 Active duty  (4.1) 0.88 (0.76, 1.03)  (1.1) 0.79 (0.56, 1.13)  (2.3) 1.24 (0.86, 1.77)  (3.1) 1.24 (0.62, 2.47) 
Occupational category         
 Other occupations  (4.4) 1.00          --          (1.3) 1.00          --          (2.0) 1.00          --          (2.8) 1.00          --         
 Combat specialists  (3.3) 0.91 (0.75, 1.11)  (0.7) 0.71 (0.41, 1.25)  (1.7) 1.14 (0.72, 1.79)  (3.7) 1.63 (0.86, 3.06) 
 Health care specialists  (3.7) 1.02 (0.81, 1.29)  (1.3) 0.78 (0.46, 1.33)  (3.1) 1.49 (0.96, 2.32)  -- -- 
 Service supply and functional  (4.1) 0.95 (0.80, 1.12)  (1.4) 0.93 (0.65, 1.33)  (2.6) 1.23 (0.85, 1.79)  (2.7) 1.02 (0.52, 1.99) 

Abbreviations: PTSD, posttraumatic stress disorder; GWOT, Global War on Terrorism; OR, odds ratio; CI, confidence interval; PCL-C, PTSD Patient 
Checklist-Civilian Version; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, 4th ed. 

*PTSD symptoms based on PCL-C with DSM-IV criteria and a sum of 50 points out of 85 points possible or a diagnosis of PTSD within the past 3 years. 
†Characteristic taken at time of baseline questionnaire submission among member who submitted questionnaires at baseline (July 2001-June 2003) and 

follow-up (July 2004-Jan 2006). 
‡GWOT deployment considered if full deployment occurred between submission dates of baseline and follow-up questionnaires.  Cohort members 

deploying after follow-up survey are included with nondeployers in these analyses
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Figure 3.1. Percentage of participants reporting new-onset PTSD symptoms, among 

deployed personnel reporting combat exposures by month from end of first deployment to 

Millennium Cohort follow-up questionnaire submission.  PTSD symptoms defined using 

the Diagnostic and Statistical Manual of Mental Disorders. 4th ed (DSM-IV) criteria 

along with the DSM-IV criteria and a sum of 50 points on a scale from 17 to 85. 
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CHAPTER 4 

Prior Assault Increases the Likelihood of New-onset PTSD After Combat Deployment 
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Abstract 

Background: Studies have reported that posttraumatic stress disorder (PTSD) is 

prevalent in U.S. military personnel returning from combat deployment in support of the 

Global War on Terrorism (GWOT).  Vulnerability for, and resilience against PTSD in 

individuals following overwhelming stress is not well understood.  The objective of this 

study was to prospectively examine the relation between prior assault and new-onset 

PTSD symptoms in a large U.S. military cohort deployed in support of GWOT. 

Methods:  Millennium Cohort baseline enrollment data (July 2001 to June 2003) 

were obtained before GWOT.  Follow-up data on health outcomes (June 2004 to 

February 2006) were collected from over 55,000 participants.  Of these, 5324 were 

deployed in support of GWOT, reported combat exposures, and were free of PTSD at 

baseline (women=881, men=4443).  Multivariable logistic regression was used to model 

the risk of new-onset PTSD in relation to prior assault. 

Results:  Analyses were conducted stratifying by sex and adjusting for baseline 

age, education, marital status, race/ethnicity, cigarette smoking, problem drinking, rank, 

service component, service branch, and occupation.  New-onset PTSD symptoms or 

diagnosis among deployers reporting combat exposures occurred in 21.7% of women who 

reported prior assault and 10.1% of those not reporting prior assault.  Among men, rates 

were 12.4% and 5.9% respectively.  Adjusting for baseline factors, the risk of new-onset 

PTSD symptoms was more than twofold higher in both women and men who reported 

assault prior to deployment. 
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Conclusions:  Survival from prior assault appears to confer increased risk for, 

rather than resilience against, PSTD symptoms among military professionals deployed to 

recent combat operations. 

 

Keywords: combat disorders; stress disorders; posttraumatic; cohort studies; mental 

health; violence 



81 

 

Posttraumatic stress disorder (PTSD) symptoms have been reported among as 

many as 30% of veterans following service in Vietnam and in as many as 10% of U.S. 

military personnel returning from the 1991 Gulf War.1-7 The current combat deployments 

to Iraq and Afghanistan are marked by intense urban combat, persistent risk of roadside 

bombs, multiple and prolonged tours, and ambiguous threats such as differentiating 

enemy and nonenemy combatants.  There is evidence that as many as 10% of deployed 

military members have PTSD symptoms following stressful experiences during current 

combat deployments in Iraq and Afghanistan.8-10 

The level of vulnerability for, or resilience against, PTSD symptoms in 

individuals following overwhelming stress is not well understood.  While wartime 

stressors are known to cause PTSD symptoms, it is plausible that wartime threats in 

combination with individual risk factors, serve to heighten vulnerability of some 

individuals to postwar PTSD symptoms.  Victims of prior assault and those with a history 

of mental illness have been shown to exhibit less optimal levels of mental health and 

higher risk for PTSD after a stressful experience.11-20 Epidemiologic studies of PTSD in 

military members to date have largely focused on retrospective data, rendering 

investigation of etiologic pathways of PTSD, including prior sexual or violent assault, 

inconclusive.  The objective of the present study was to conduct a prospective 

investigation of the relationship between prior assault and PTSD in a large U.S. military 

cohort of service members deployed to combat in support of the wars in Iraq and 

Afghanistan.  
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Methods 

Study Population 

The baseline enrollment for the Millennium Cohort Study was conducted between 

July 2001 and June 2003 and succeeded in establishing a population-based military 

cohort of over 77,000 regular active-duty and Reserve/National Guard members from all 

services.21 The first follow-up survey of this 22-year longitudinal cohort was conducted 

between June 2004 and February 2006, when 55,021 (71%) submitted a follow-up 

survey.  The current study included only participants who were free of PTSD symptoms 

and diagnosis at baseline, deployed in support of the Global War on Terrorism (GWOT) 

for the first time between baseline and follow-up survey submissions, and who reported 

combat exposures on their follow-up questionnaire.  This resulted in a population of 5359 

(890 women, 4469 men) for investigation. 

Baseline demographic and military personnel data included sex, birth year 

(categorized by groups: pre-1960, 1960–1969, 1970–1979, and 1980 forward), level of 

education (high school or less, some college or bachelor’s, higher than a bachelor’s 

degree), marital status (married, never married, divorced/other), pay grade (enlisted or 

officer), race/ethnicity (white non-Hispanic, black non-Hispanic, and other), service 

component (active duty or Reserve/National Guard), service branch (Army, Air Force, 

Navy/Coast Guard, and Marines), and occupation (combat specialists, healthcare 

specialists, service supply and functional support specialists, or other).  As needed, self-

reported data were used to supplement missing data from personnel records (<1.0%). 
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Deployment Data 

 Participants were considered deployed if they were regular active duty and 

Reserve/National Guard personnel who deployed for one or more days in support of 

GWOT between their baseline and follow-up questionnaires.  Cohort members who were 

deployed for the first time after their follow-up questionnaire were not considered in these 

analyses.  Deployment data were provided by the Defense Manpower Data Center, 

Monterey Bay, California and included entry and exit deployment dates.  These data have 

been shown to strongly correlate with Millennium Cohort self-reported deployment 

information (data not shown). 

 

PTSD Assessment  

Diagnosing PTSD is complex, resulting in differences in reported prevalence 

estimates based solely on criteria of diagnosis.2 For the present study, the PTSD 

Checklist-Civilian Version (PCL-C), with specific criteria for PTSD symptoms, was 

used.  These criteria employ the Diagnostic and Statistical Manual of Mental Disorders,

fourth edition (DSM-IV) with an additional requirement of a sum of 50 points for all 

questions in the PCL-C. 8, 22, 23 This approach for diagnosing PTSD has been shown to 

have reasonable sensitivity (0.60) and high specificity (0.99).22 The PCL-C is a 17-item 

self-report measure of PTSD symptoms that requires participants to rate the severity of 

each symptom during the past 30 days on a Likert scale ranging from 1 (not at all) to 5 

(extremely).  The DSM-IV criteria for PTSD were met when a participant reported a 

moderate or higher level of at least one intrusion symptom, three avoidance symptoms, 
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and two hyperarousal symptoms.23 An investigation of the internal consistency of the 

PCL-C in the Millennium Cohort indicated that the PCL-C had sufficiently high 

reliability and was an appropriate measurement tool for this population (Cronbach’s alpha 

= 0.94).24 

To assess previous PTSD diagnosis, posttraumatic stress disorder was one of the 

choices in answer to, “Has your doctor or other health professional EVER told you that 

you have any of the following conditions?”  In the follow-up questionnaire, instead of 

“EVER”, “last 3 years” was used to indicate recent diagnosis. 

 

Assault Information 

 Prior assault was assessed using responses to the following questions and 

responses: “Have you EVER had any of the following life events happen to you?”: 

(1)“Suffered forced sexual relations or sexual assault”  (2)“Suffered a violent assault.”  

These two questions were combined to characterize the assault variable. 

 

Behavioral Risk-Factor Information 

Cigarette smoking at baseline (never smoker, past smoker, and current smoker) 

was assessed using responses to the following questions:  “In your lifetime, have you 

smoked at least 100 cigarettes (5 packs)?”, “In the past year have you used cigarettes?”, 

and “Have you ever tried to quit smoking?”.  Problem alcohol drinking (yes/no) at 

baseline  was assessed using the CAGE questionnaire.25 
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Combat-Exposure Information 

To assess combat exposures, the follow-up questionnaire included: “During the 

past 3 years, have you been PERSONNALLY exposed to any of the following?” Answer 

options were “Witnessing a person’s death due to war, disaster, or tragic event,” 

“Witnessing instances of physical abuse (torture, beating, rape),” “Dead and/or 

decomposing bodies,” “Maimed soldiers or civilians,” and “Prisoners of war or refugees.”  

These were combined with deployment experience to restrict the population to those who 

deployed and also self-reported stressful or combat exposures. 

 

Data Analysis 

Analyses were limited to Cohort members with a deployment in support of 

GWOT between baseline and follow-up questionnaire who also self-reported combat 

exposures.  Descriptive and univariate analyses of population characteristics by prior 

assault status and new-onset PTSD symptoms or diagnosis were stratified by sex.   

Multivariable logistic regression was used to compare the adjusted odds of new-

onset PTSD symptoms or diagnosis for those who reported prior assault at baseline with 

those who did not.  Two models were developed: a reduced model after removing 

potential pathway variables (cigarette smoking, alcohol drinking, and marital status), and 

a full model including all variables.  Model analyses began with assessment of 

multicollinearity using a variance inflation level of four to establish multicollinearity.  

Data management and statistical analyses were performed using SAS software (version 

9.1.3, SAS Institute, Inc., Cary, NC). 
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Results 

Data were complete for 5324 of 5359 (99.3%; 881 women, 4443 men) for this 

study. Prior assault was reported by 27.7% of women (5.2% violent assault only, 15.8% 

sexual assault only, 6.9% both) and 9.1% of men (7.5% violent assault only, 0.9% sexual 

assault only, 0.7% both) in this subpopulation of the Cohort (Table 1).  Among women, 

those reporting assault were proportionately more likely to be high school or less 

educated, married or divorced, enlisted, and report current or past smoking and problem 

drinking.  Among men, those reporting assault were proportionately more likely to be 

younger, high school or less educated, and never married. 

Table 2 presents the percentage of new-onset PTSD symptoms or diagnosis 

among women and men who were deployed in support of GWOT and reported combat 

exposures.  The percentage of new-onset PTSD symptoms or diagnosis among women 

was 13.3% overall, and 21.7% among women who also reported a baseline assault.  Other 

factors associated with higher percentages of new-onset PTSD symptoms or diagnosis 

among women included, being younger, having a high school education or less, enlisted, 

Army or Marines, service supply and functional support specialists, and reporting current 

smoking or problem drinking at baseline.  The percentage of new-onset PTSD symptoms 

or diagnosis among men was 6.5% overall and 12.4% among men reporting prior assault 

at baseline.  Other factors associated with higher percentages of new-onset PTSD 

symptoms or diagnosis among men included being younger, having a high school 

education or less, enlisted, enlisted, Reserve/National Guard, Army, and reporting current 

smoking or problem drinking at baseline.   
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The results of multivariable logistic regression for new-onset PTSD symptoms or 

diagnosis after stratification by sex is presented in Table 3.  Investigation did not identify 

variables exhibiting noteworthy multicollinearity using a variance inflation level of 4.0.  

Among women who were deployed in support of GWOT and reported combat exposures, 

those reporting prior assault at baseline had significantly higher odds of postdeployment 

PTSD symptoms (odds ratio [OR] = 2.36; 95% confidence interval [CI], 1.56-3.57) than 

those not reporting prior assault (after adjusting for baseline characteristics, including 

age, education, marital status, race/ethnicity, prior deployment, rank, service component, 

service branch, and occupation).  When also including potential pathway variables in the 

model (marital status, current cigarette smoking, and problem alcohol drinking) those 

reporting prior assault at baseline had significantly higher odds of postdeployment PTSD 

symptoms (OR=2.27; 95% CI, 1.49-3.47).   

After excluding those reporting a violent assault, an analysis of prior sexual 

assault yielded results consistent with the above analyses of prior assault (sexual and/or 

violent).  Among women who were deployed in support of GWOT and who reported 

combat exposures, those reporting prior sexual assault at baseline had significantly higher 

adjusted odds of postdeployment PTSD symptoms (OR=2.09; 95% CI, 1.30-3.35) than 

those not reporting prior sexual assault. 

Among men who were deployed in support of GWOT and who reported combat 

exposures, those reporting assault at baseline had significantly higher odds of 

postdeployment PTSD symptoms (OR = 2.12; 95% CI, 1.52-2.96) than those not 

reporting assault after adjusting for baseline characteristics including age, education, 
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marital status, race/ethnicity, prior deployment rank, service component, service branch, 

and occupation.  When also including potential pathway variables in the model (marital 

status, current cigarette smoking, and problem alcohol drinking), those reporting prior 

assault at baseline had significantly higher odds of postdeployment PTSD symptoms 

(OR=2.01; 95% CI, 1.44-2.82). 

 

Discussion 

There is increasing public concern for military members returning from current 

combat deployments where, recent reports have suggested, that as many as 10% of 

personnel may have symptoms of PTSD following deployment.8, 10 The predisposition or 

vulnerability for new onset of PTSD symptoms in military personnel after stressful 

combat deployments is not well understood.  Likewise, little is known about any 

resilience conferred by surviving prior trauma without PSTD.  Identifying subgroups of 

military personnel with increased risk for postcombat PTSD symptoms and screening 

individuals who may be vulnerable to combat-induced PTSD may help to focus 

preventive efforts prior to deployment.  In the present study, women and men who 

reported prior assault at baseline were found to have more than twice the risk of new-

onset PTSD symptoms or diagnosis after combat deployment in support of GWOT. 

A previous report using prospective data from the Millennium Cohort suggested a 

near-threefold increase in new-onset PTSD symptoms or diagnosis after deployment 

among those reporting combat exposures when compared with nondeployed Cohort 

members.10 Moreover, as compared to nondeployed Cohort members, deployed 
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personnel who did not report combat exposures did not have an increased risk for new-

onset PTSD symptoms after deployment.  From this and other studies,8-10 it is apparent 

that while deployment itself may be stressful, combat exposure can be identified as the 

operative risk factor for new-onset PTSD.  In the current study, only deployers who 

reported combat exposures were considered in order to isolate the effect of prior assault 

on subsequent new-onset PTSD symptoms in a distinct at-risk population.   

After noting the large differences in prevalence and type of prior assault reported 

by men and women, analyses were stratified by sex.  Nearly 30% of women reported a 

prior sexual or violent assault, with over half of those reporting sexual assault alone.  In 

contrast, 10% of men in this subpopulation reported a prior assault, almost all due to 

violent (not sexual) assault.  Despite these sex differences in prevalence and type of prior 

assault, the risk of new onset of PTSD symptoms after deployment and reported combat 

exposures was consistent between men and women with both displaying over a two-fold 

increase.  The two-fold increase persisted even after adjusting for demographic, military, 

and behavioral characteristics, suggesting that having a history of assault is more 

important than the type of assault. 

It could be hypothesized that U.S. military members reporting prior assault with 

no evidence of PTSD, who are mentally and physically healthy enough to deploy, might 

demonstrate particularly high resilience to subsequent stressful experiences.  Their ability 

to cope with past stress may help to identify and affectively manage negative experiences 

and mental health symptoms.  However, this hypothesis contrasts with the findings of the 

current report for both male and female personnel.  Previous studies show that those with 
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past traumatic events have a higher likelihood of encountering future traumatic events, 

which may result in increased risk for PTSD.26, 27 A history of trauma could be related to 

increased risk-taking behavior such as not wearing seatbelts, excessive alcohol 

consumption, or entering into combat-related occupations and volunteering for 

deployment to combat areas.26, 27 Consistent with previous research, in this study, those 

reporting prior assault reported more smoking and problem drinking.28, 29 These 

behaviors could reflect attempts to manage psychological symptoms or a general 

tendency toward risk taking. Adjusting for these behaviors in the present study had little 

effect on odds ratios for prior assault, so it appears prior assault has specific effects that 

increase the risk of new-onset PTSD in combat-exposed military members deployed in 

support of GWOT. 

Limitations to these analyses should be noted.  Although approximately 40% of 

the Millennium Cohort was deployed in support of GWOT from 2001 through 2006, only 

30% of the U.S. military personnel on rosters at the time had deployed during the same 

time period.  Therefore the population of deployers in this Cohort may differ.  Although 

investigation of possible biases in baseline Millennium Cohort data suggest a reliable and 

representative sample of military personnel,21, 24, 30-32 some biases may exist with regard 

to the baseline participants who did not submit a follow-up questionnaire.  Changes in 

exposure reporting have been associated with changes in PTSD symptoms.33 Since 

assault, exposures, and PTSD symptoms are determined by self-report, rates in the 

present study are estimates of the true prevalence of exposures and outcomes.  It was not 

possible to discern those exposures that are truly unique to military service from those 
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that might also be encountered through other occupational or nonoccupational activities.  

Using the PCL-C along with the DSM-IV criteria and a sum of 50 points, has been found 

to correlate well with a physician’s assessment of PTSD symptoms,22 and the PCL-C is 

internally valid in Millennium Cohort members,24 however, the use of a standardized 

instrument for self-reported data as a surrogate for PTSD diagnosis is imperfect.  Finally, 

studies have reported increased exposure and symptom reporting among personnel 

seeking medical compensation.34 There is no offer of compensation to Millennium 

Cohort participants, however, which should reduce or eliminate such potential bias.   

Despite limitations, these analyses offer the first large, prospective epidemiologic 

investigation of predisposition for new-onset PTSD symptoms in combat-deployed 

military men and women.  The large sample of both men and women along with many 

variables to adjust for confounding allow for robust estimate of new-onset PSTD 

symptoms associated with prior assault.  Population-based baseline self-reported prior 

assault and PTSD symptoms offer information not accessible elsewhere and allow for a 

broad investigation of the modification of new-onset PTSD symptoms after stressful 

experiences.  PTSD is often underreported in electronic healthcare databases among 

populations not readily accessing care for mental disorders, making it a necessity for self-

reported baseline and follow-up measures.  Using the DSM-IV criteria with a PCL-C 

score of at least 50 increased the specificity of identifying true PTSD.     

Deployed military members exhibit an overall remarkable resiliency to stressful 

combat and noncombat experiences, because the vast majority of those exposed to 

combat do not report development of PTSD.  However, certain subpopulations, 
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particularly combat-exposed deployers, bear a disproportionate burden of PTSD 

symptoms.  Among combat-exposed deployers already at risk, both women and men with 

a history of sexual or violent assault experienced an additional doubling of risk of new-

onset PTSD.  Substantial proportions of combat-exposed women (30%) and men (10%) 

reported prior assaults, highlighting a sizable population of military members at 

particularly high risk for PTSD.  Because the subgroup with additional risk due to prior 

assault can be identified prior to deployment, options for screening and prevention need 

to be considered.  Further longitudinal investigation of those with prior assault will yield 

insight into the resiliency and/or vulnerability that this population may have in the 

resolution or recurrence of PTSD symptoms. 
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TABLE 4.1.  Baseline Characteristics of 5324 Millennium Cohort Members Free of PTSD* Symptoms or Diagnosis Before Combat 

Deployment† in Support of GWOT by Prior Assault (July 2001 – June 2003).  

 
Women 
N = 881  

 
Men  

N = 4443 

Baseline Characteristic 

No Assault 
n = 637
n (%) 

Assault 
n = 244
n (%) 

No Assault 
n = 4401 

n (%) 

Assault 
n = 402
n (%) 

Birth year
Pre-1960 84 (13.2) 30 (12.3) 633 (15.7) 54 (13.4)
1960-1969 203 (31.9) 85 (34.8) 1670 (41.3) 149 (37.1)
1970-1979 281 (44.1) 105 (43.0) 1534 (38.0) 173 (43.0)
1980 and forward 69 (10.8) 24   (9.8) 204   (5.1) 26 (11.3)

Education
High school or less diploma/equivalent 316 (49.6) 139 (57.0) 2074 (51.3) 251 (62.4)
Some college or bachelor’s 260 (40.8) 86 (35.3) 1625 (40.2) 124 (30.9)
Higher than bachelor’s 61   (9.6) 19   (7.8) 342   (8.5) 27   (6.7)

Marital status 
Married 243 (38.2) 103 (42.2) 2803 (69.4) 237 (59.0)
Never married 315 (49.5) 99 (40.6) 1057 (26.2) 149 (37.1)
Divorced 79 (12.4) 42 (17.2) 181   (4.5) 16   (4.0)

Race/ethnicity
White non-Hispanic 380 (59.7) 141 (57.8) 2766 (68.5) 293 (72.9)
Black non-Hispanic 118 (18.5) 46 (18.9) 359   (8.9) 32   (8.0)
Other 139 (21.8) 57 (23.4) 916 (22.7) 77 (19.2)

Smoking
Never smoker 428 (67.2) 128 (52.5) 2398 (59.3) 190 (47.3)
Past cigarette smoker 121 (19.0) 56 (23.0) 961 (23.8) 113 (28.1)
Current cigarette smoker 88 (13.8) 60 (24.6) 682 (16.9) 99 (24.6)

Problem alcohol drinking
No 576 (90.4) 186 (76.2) 3265 (80.8) 293 (72.9)
Yes 61   (9.6) 58 (23.8) 776 (19.2) 109 (27.1)

Deployment experience‡

None prior 494 (77.6) 184 (75.4) 2069 (51.2) 218 (54.2)
1991 GW or Bos/Kos/SWA 143 (22.4) 60 (24.6) 1972 (48.8) 184 (45.8)

Military rank
Enlisted 444 (69.7) 190 (77.9) 2819 (69.8) 319 (79.4)
Officer 193 (30.3) 54 (22.1) 1222 (30.2) 83 (20.7)

Service component
Active duty 341 (53.5) 136 (55.7) 2629 (65.1) 253 (62.9)
Reserve/National Guard 296 (46.5) 108 (44.3) 1412 (34.9) 149 (37.0)

Branch of service
Army 450 (70.6) 170 (69.7) 2681 (66.3) 266 (66.2)
Air Force 127 (19.9) 50 (20.5) 802 (19.9) 62 (15.4)
Navy and Coast Guard 51   (8.0) 18   (7.4) 246   (6.1) 33   (8.2)
Marines 9 (1.4) 6 (2.5) 312   (7.7) 41 (10.2)

Occupational category
Combat specialists 56   (8.8) 25 (10.3) 1327 (32.8) 132 (32.8)
Healthcare specialists 157 (24.7) 61 (25.0) 323   (8.0) 34   (8.5)
Service supply and functional 216 (33.9) 96 (39.3) 841 (20.8) 89 (22.1)
Other occupations 208 (32.7) 62 (25.4) 1550 (38.4) 147 (36.6)

PTSD denotes posttraumatic stress disorder; GWOT Global War on Terrorism;  PCL-C, PTSD Patient Checklist-Civilian Version; DSM-
IV, Diagnostic and Statistical Manual of Mental Disorders, 4th ed. 

* PTSD symptoms based on PCL-C and DSM-IV criteria and a sum of 50 points out of 85 points possible or a diagnosis of PTSD at 
baseline 

†GWOT deployment considered if full deployment occurred between submission dates of baseline and follow-up questionnaires, and 
combat exposures reported. 

‡ Deployment to the 1991 Gulf War, or Southwest Asia, Bosnia, or Kosovo anytime from  January 1, 1998 to September 30, 2000. 
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TABLE 4.2. Characteristics of Those with Postdeployment New-onset PTSD* Symptoms Among 5324 Combat 

Deployed† Millennium Cohort Members; Baseline (July 2001 – June 2003) and Follow-up (July 2004 - Jan 2006).  

 
New-onset PTSD* Symptoms  

 

Baseline Characteristic 
Women 

N
Men 

N
Women  
n (%) 

Men  
n (%) 

Overall 881 4443 117 (13.3) 288   (6.5)

Prior assault
No 637 4041 64 (10.1) 238  (5.9)
Yes 244 402 53 (21.7) 50 (12.4)

Birth year
Pre 1960 114 687 12 (10.5) 35   (5.1)
1960-1969 288 1819 32 (11.1) 95   (5.2)
1970-1979 386 1707 59 (15.3) 126   (7.4)
1980 and forward 93 230 14 (15.1) 32 (13.9)

Education
High school or less diploma/equivalent 455 2325 81 (17.8) 222   (9.6)
Some college or bachelor’s 346 1749 29   (8.4) 55   (3.4)
Higher than bachelor’s 80 369 7 (8.8) 11 (3.0)

Marital status 
Married 346 3040 43 (12.4) 181   (6.0)
Never married 414 1206 56 (13.5) 94   (7.8)
Divorced 121 197 18 (14.9) 13 (6.6)

Race/ethnicity
White non-Hispanic 521 3059 65 (12.5) 205   (6.7)
Black non-Hispanic 164 391 28 (17.1) 25   (6.4)
Other 196 993 24 (12.2) 58   (5.8)

Smoking
Never smoker 556 2588 68 (12.2) 126   (4.9)
Past cigarette smoker 177 1074 22 (12.4) 77   (7.2)
Current cigarette smoker 148 781 27 (18.2) 85 (10.9)

Problem alcohol drinking
No 762 3558 96 (12.6) 209   (5.9)
Yes 119 885 21 (17.7) 79   (8.9)

Deployment experience‡

None prior 678 2287 87 (12.8) 172   (7.5)
1991 GW or Bos/Kos/SWA 203 2156 30 (14.8) 116   (5.4)

Military rank
Enlisted 634 3138 100 (15.8) 253   (8.1)
Officer 247 1305 17   (6.9) 35   (3.0)

Service component
Active duty 477 2882 66 (13.8) 157   (5.5)
Reserve/National Guard 404 1561 51 (12.6) 131   (8.4)

Branch of service
Army 620 2947 94 (15.2) 238   (8.1)
Air Force 177 864 12   (6.8) 23   (2.7)
Navy and Coast Guard 69 279 8 (11.6) 10   (3.6)
Marines 15 353 3 (20.0) 17 (4.8)

Occupational category
Combat specialists 81 1459 9 (11.1) 85   (5.8)
Healthcare specialists 218 357 18   (8.3) 21   (5.9)
Service supply and functional 312 930 56 (18.0) 71   (7.6)
Other occupations 270 1697 34 (12.6) 111   (6.5)

PTSD denotes posttraumatic stress disorder; PCL-C PTSD Patient Checklist-Civilian Version; DSM-IV, Diagnostic and 
Statistical Manual of Mental Disorders, 4th ed. 
*New onset in those without baseline PTSD; PTSD symptoms based on PCL-C and DSM-IV criteria and a sum of 50 
points out of 85 points possible or a diagnosis of PTSD at follow-up. 
† Global War on Terrorism deployment considered if full deployment occurred between submission dates of baseline and 
follow-up questionnaires, and combat exposures reported.   
‡ Deployment to the 1991 Gulf War, or Southwest Asia, Bosnia, or Kosovo anytime from  January 1, 1998 to September 
30, 2000. 
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TABLE 4.3. Odds of New-onset PTSD* Symptoms for Prior Assault Among 5324 Deployed† Millennium Cohort Members 

Reporting Combat Exposures; Baseline (July 2001 – June 2003) and Follow-up (July 2004 - Jan 2006).  

 
New-onset PTSD* Symptoms  

 
Women  
n = 881

OR (95% CI) 

Men  
n = 4443 

OR (95% CI) 

Prior assault (yes/no)

Unadjusted 2.48 (1.67, 3.70) 2.27 (1.64, 3.14) 

Adjusted for baseline birth year,   education, race/ethnicity, prior  

deployment, military rank, service component, branch of service, and 

occupation 

 

2.36 (1.56, 3.57) 

 

2.12 (1.52, 2.96) 

Adjusted for above plus baseline marital status, cigarette smoking, 

and problem alcohol drinking 

 

2.27 (1.49, 3.47) 

 

2.01 (1.44, 2.82) 

PTSD denotes posttraumatic stress disorder; PCL-C PTSD Patient Checklist-Civilian Version; DSM-IV, Diagnostic and 
Statistical Manual of Mental Disorders, 4th ed; OR, odds ratio; CI, confidence interval. 

*New onset in those without baseline PTSD; PTSD symptoms based on PCL-C and DSM-IV criteria and a sum of 50 points out 
of 85 points possible or a diagnosis of PTSD at follow-up. 

† Global War on Terrorism deployment considered if full deployment occurred between submission dates of baseline and 
follow-up questionnaires, and combat exposures reported 
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CONCLUSIONS 

Posttraumatic stress disorder (PTSD) is physically and mentally debilitating and is 

associated with comorbidities such as smoking,1-4 alcohol use,5, 6 coronary heart disease,7

and other mental and physical illnesses.8-11 PTSD has been estimated to affect 7.7 

million American adults12 and is often thought of in relation to military combat,13-21 

although symptoms can result from a variety of stressful events such as natural 

disasters,22 terrorist attacks,23-25 serious accidents,26 death,27 violent assaults or other 

physical, sexual, or emotional abuse.28-32 This dissertation utilizes data from a large 

population-based military cohort to document prevalence of PTSD symptoms and 

diagnosis with associated exposures, prospective persistence and new-onset PTSD 

symptoms or diagnosis in relation to combat deployment in support of the Global War on 

Terrorism, and prior assault as a predictor for post-combat PTSD symptoms. 

At baseline, the combined weighted prevalence of diagnosed and undiagnosed 

PTSD symptoms in the Millennium Cohort was 3.6%, with the majority (2.0%) being 

those with PTSD symptoms without a diagnosis.  This is consistent with previous 

literature on PTSD prevalence.12 The finding of diminished physical and mental health in 

association with current PTSD symptoms confirms previous findings.11, 33 The strong 

association between current PTSD symptoms and lower levels of physical and mental 

health was anticipated, however, the dramatically lower levels of mental health among 

those with current symptoms with or without diagnosis is concerning.  These individuals 

comprise a subgroup of military that reflects a perception of being physically fit for duty 

but who may be vulnerable to stress such as deployment to combat areas.  Further, the
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2.0% who reported PTSD symptoms without a PTSD diagnosis may be more vulnerable 

as they may lack the knowledge, understanding, or acceptance of the disorder and may 

not be noticed by healthcare providers or superiors.  Routine screening for PTSD 

symptoms in the US military may be justified to identify those who might benefit from 

early treatment of PTSD. 

 This dissertation documents consistent patterns of demographic, military, and 

behavioral characteristics associated with PTSD symptoms.  PTSD symptoms and 

diagnosis were more prevalent in women, those less educated, never married or divorced, 

and those who report current smoking and current problem drinking behaviors.  Similarly, 

new-onset PTSD symptoms were more common in women, divorced, enlisted, and those 

who self-report current smoking and current problem drinking behaviors.  Some 

differences were found in characteristics of persistent PSTD symptoms where older, 

higher educated, divorced, officers, Reserve/National Guard, Marines, health care 

specialists, and those who self-reported being a smoker or problem drinker at baseline 

were more likely to have PTSD symptoms at baseline and follow-up. 

Of the 71% who participated in the follow-up questionnaire, new-onset PTSD 

symptoms or diagnosis were found in 2.8% of Cohort members defined by a specific 

criteria of DSM-IV with a sum of 50 points on the PCL-C, and in 3.5% of Cohort 

members using a more-sensitive criteria of the DSM-IV diagnosis alone.  These new 

onset-PTSD symptom levels correspond to new incidence rates of 10 to 13 cases per 

1,000 person years in the Millennium Cohort.   
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Studies have estimated as many as 31% of Vietnam War veterans developed 

PTSD at some point following the war, with between 9% and 15% having PTSD by the 

end of the 1980s.34-36 Among 1991 Gulf War veterans, as many as 10% were reported to 

have PTSD symptoms years after returning from deployment.15, 37 In this dissertation, 

new-onset PTSD symptoms or diagnosis was identified in 1% to 10% after an average of 

1-year from end of deployment to follow-up questionnaire submission.  This dissertation 

documents a threefold adjusted increase in risk of new-onset PTSD symptoms among 

those deployed who also report combat exposures when compared with nondeployed 

Cohort members.  This finding was consistent for each service; Army, Air Force, Navy 

and Coast Guard, and Marines.  Those who were deployed without combat exposures 

may be thought of as a better comparison group.  These data correspond to up to a 6-fold 

increase of new-onset PTSD and as many as many as 87 cases of PTSD symptoms per 

1,000 combat deployers when compared with 21 cases of new-onset PTSD symptoms in 

non-combat deployers.  This suggests that up to 76% of new-onset PTSD symptoms or 

diagnosis may be attributed to combat exposures in deployers.  Importantly, there was no 

significant increase in risk of new-onset PTSD symptoms in deployers who did not report 

combat exposures.  This suggests that deployment, in itself, may not lead to the onset of 

PTSD symptoms, but rather exposures during deployment significantly contribute to the 

onset of PTSD symptoms.   

Although the intensity of combat are comparable, estimates of prevalence and 

new-onset PTSD symptoms are lower after deployment to the current Global War on 

Terrorism when compared to reported levels after the Vietnam and 1991 Gulf Wars.  
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However, the current studies have been conducted in close temporal proximity to 

deployment whereas PTSD symptoms after Vietnam and 1991 Gulf War were estimated 

many years out from the war.  Future longitudinal investigation of the Millennium Cohort 

will yield information that will document the benefit of current PTSD screening efforts or 

perhaps will approach levels of PTSD symptoms found after the Vietnam or 1991 Gulf 

Wars.  

 This dissertation also investigated the temporality of PTSD symptoms after 

stressful experiences.  While Millennium Cohort data were not designed to identify when 

new-onset PTSD symptoms begin, these data may give some insight into potential times 

to screen for PTSD symptoms.  The appropriate time to screen for PTSD after traumatic 

or stressful experiences has been explored in past reports.38-40 The temporal assessment 

of new-onset PTSD symptoms or diagnosis among deployers reporting combat exposures 

suggests that 6 and 10 months postdeployment may be when symptoms are most 

prevalent.  Attempting to understand the apparent bimodal distribution, investigations 

were conducted among deployers by single deployers, multiple deployers, males, females, 

officers, and enlisted and all were consistent in distribution.  Investigation of 

nondeployers found the percentage of new-onset PTSD symptoms or diagnosis to be 

consistent month to month, suggesting the uniqueness of the bimodal distribution in those 

who deployed and reported combat exposures.  These data allowed an exploratory look at 

the temporal association between stressful experiences and onset of PTSD symptoms and 

may suggest different forms of PTSD postdeployment.  Future research may better define 

the timing of new-onset PTSD symptoms by asking those with PTSD when symptoms 
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began which, in turn, could lead health care professionals to more efficient and 

productive screening approaches. 

 The predisposition or vulnerability for new onset of PTSD symptoms in military 

personnel after stressful combat deployments is not well understood.  Likewise, any 

resilience conferred by surviving prior trauma without PSTD is not well understood.  

Identifying subgroups of military personnel with increased risk for post-combat PTSD 

symptoms may help to focus preventive efforts prior to deployment, as well as 

consideration of screening for individuals that may be vulnerable to combat-induced 

PTSD.  In this dissertation, women and men who reported prior assault at baseline were 

found to have more than twice the risk of new-onset PTSD symptoms or diagnosis after 

combat deployment in support of the Global War on Terrorism.  Because additional risk 

of PTSD symptoms due to prior assault can be identified prior to deployment, options for 

focused screening and prevention may have significant impact on the overall and long-

term burden of PTSD. 

PTSD is likely a result of varying degrees of genetic, environmental, and 

psychological factors and may be biologically related to the production of fear and 

anxiety through the brain.41 Using brain imaging technology, limited research suggests 

that right hippocampal atrophy may be more evident in combat veterans with PTSD.42 

Using the Millennium Cohort to conduct neuroimaging of select populations pre and post 

combat exposures could lead to further understanding of the temporal pathway of PTSD 

and result in better treatments for anxiety disorders. 
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Limitations to these analyses should be considered.  Although these analyses are 

weighted based on the designed oversampling of female, deployed, and Reserve/Guard 

members, there were additional, albeit small, proportional differences between responders 

and nonresponders.43 Further, it is possible that those who were ill may have believed 

that inclusion in a study of this type might be of benefit to them, resulting in a possible 

overestimation of the true prevalence of PTSD.  Conversely, those who may have been 

physically or mentally ill, specifically those who may have PTSD, may have found the 

survey distressing and chose not to respond, potentially underestimating the true 

prevalence of PTSD.  However, a recent report suggests that pre-enrollment health, as 

measured by hospital encounters and outpatient care, was consistent when comparing 

Cohort members with nonresponders (data not yet published).  Self-report of exposures 

and outcome data used to represent the true exposure and disease prevalence may be 

limited.  Studies have shown that increased exposure and symptom reporting occur 

among personnel seeking medical compensation.44 However, compensation is not 

offered to Millennium Cohort participants, and this may mitigate this bias.  Further, 

Millennium Cohort data analyses of occupation, exposure, and health outcomes have 

found the Cohort to have reliable data.45-47 Also, it was not possible to discern those 

exposures that are truly unique to military service from those that could be encountered 

through other occupational or nonoccupational activities.  Although many investigations 

have been conducted to validate or establish reliability of the Millennium Cohort 

questionnaire responses (data not yet published), the validity of self-reported exposure 

data could not be evaluated against objective exposure information.  Lastly, although the 
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PCL-C has undergone thorough testing and has been found to correlate well with a 

physician’s assessment of PTSD, the use of a survey instrument as a surrogate for PTSD 

diagnosis is imperfect. 

There are also many strengths to these analyses.  Although self-reported data are 

inherently limited, they are also invaluable for the information they provide that is not 

accessible elsewhere.  Not only is there a lack of objective exposure data available but 

PTSD is often underreported in healthcare databases.  Self-reported instruments are 

essential tools for identifying this disorder in populations not readily submitting for care 

for mental disorders.  Additionally, the large sample, including a large population of 

women, allows for robust estimation of prevalence and associations.  The use of a 

standard instrument allows for comparison with other populations, such as the US 

population in general and other military populations. 

In summary, leveraging a large population based military cohort, this dissertation 

confirms lower levels of mental and physical health in those with current PTSD 

symptoms and a relatively large burden of undiagnosed PSTD symptoms.  Furthermore, 

new-onset PSTD symptoms and diagnosis in a select group of deployed military members 

who report combat exposures, and a vulnerability to combat stress by those experiencing 

previous assaults was documented.  Vigilance of families and healthcare professionals in 

the early detection and acceptance of PTSD will have resounding influence on the future 

burden of PTSD in this population.  Prompt treatment of individuals, returning them to 

non-symptomatic levels of PTSD, could reduce the risk of adverse health behaviors such 

as problem drinking and smoking.  Systematic screening for PTSD symptoms and other 
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mental health morbidity in the US military should be considered as part of routine health 

maintenance with certain subpopulations screened at multiple and various times post 

deployment.  Further prospective evaluation of new-onset, persistence, and resolution of 

PTSD symptoms using the Millennium Cohort will yield insight into the temporality of 

PTSD symptoms years after stressful military experiences.   
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Panel 1 Wave 2; Follow-up 
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