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ALCOHOL MISUSE AMONG OPERATION EDURING FREEDOM AND
OPERATION IRAQI FREEDOM MILITARY HEALTHCARE
PROFESSIONALS

by
Brian J. Letourneau
Nova Southeastern University
2018
ABSTRACT

Over 2.1 million United States military service members have deployed to support
Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF). Nearly 40% of
OEF/OIF service members meet criteria for an alcohol use disorder post-deployment.
Minimal research has addressed alcohol misuse among military healthcare professionals
despite the prevalence of alcohol abuse among civilian providers. This study explored
whether military healthcare professionals involved with OIF/OEF operations have
increased risk for alcohol misuse (i.e., problem drinking, heavy weekly drinking, heavy
episodic drinking). Three evidence-based hypotheses were evaluated: (a) among
OEF/OIF military personnel, healthcare professionals would have an increased likelihood
of alcohol misuse compared to service members in other occupations; (b) personnel who
screen positive for PTSD would be more likely to screen positive for alcohol misuse
outcomes versus personnel who screen negative for PTSD; and (c) personnel with
enlisted status would be more likely to endorse alcohol misuse compared to personnel
with officer status. Participants were drawn from 81,247 military personnel enrolled in
the Millennium Cohort Study, a prospective, longitudinal cohort study investigating
health consequences of military service. Chi-square tests of independence identified
significantly different demographic characteristics between participants in the first and
second enrollment panels and resulted in participants being divided into subgroups based
upon their enrollment panel and baseline alcohol use. Participants who had complete data
at baseline and all follow-up waves were included in the primary multinomial logistic
regression analyses used to identify variables associated with each alcohol use outcome
over time. Results suggested that being a healthcare professional did not influence
alcohol misuse outcomes. A positive screening for PTSD was associated with greater
endorsement of alcohol misuse outcomes across most participant subgroups, and holding
enlisted status was associated with problem drinking and heavy episodic drinking in some
participant subgroups. Additional variables associated with alcohol misuse outcomes
included being younger, male, using tobacco, and belonging to the National
Guard/Reserve. The results of this study suggest that, while alcohol-related interventions
may not need to be tailored to specific occupations, alcohol use screening and treatment
should continue to be focused on at-risk groups to enhance troop health and functioning.

Keywords: military, alcohol use disorder, deployment, Iraq, Afghanistan, healthcare
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CHAPTER I: STATEMENT OF THE PROBLEM
Operation Enduring Freedom/Operation Iraqi Freedom

Since 2001, the United States (US) military has been involved in conflicts in the
Middle East. Over 2.1 million service members have deployed in support of Operation
Enduring Freedom (OEF; Afghanistan) and Operation Iraqi Freedom (OIF; Iraq), with at
least 56.2% of troops reporting exposure to combat in what has become the largest
sustained ground operation by the US military since the Vietnam War (Barlas, Higgins,
Pfieger, & Diecker, 2013; Burnett-Zeigler et al., 2011; Defense Manpower Data Center,
2015; Hoge, Auchterlonie, & Milliken, 2006). Deployments in support of OEF/OIF are
unique from previous military conflicts in that the majority of service members endure
multiple prolonged deployments, with 150,000 to 200,000 military service members
being deployed to the Middle East at any given time (Barlas, Cambridge, Spera, Szoc, &
Thomas, 2011; Castro, 2014).

The sheer number of troops deployed to combat zones comes with an enormous
human cost. As of 2014, OEF/OIF operations have resulted in over 6,500 US service
member deaths and over 50,000 service members wounded in combat (Fischer, 2014). In
addition, military personnel returning from OEF/OIF deployments experience high rates
of mental health and substance use problems (Barlas et al., 2013; Hoge et al., 2006;
Jacobson et al., 2008; Seal et al., 2011). Over 118,000 service members have been
diagnosed with posttraumatic stress disorder (PTSD), many of whom returned to active
duty even after receiving the diagnosis (Fischer, 2014). Furthermore, it is estimated that
between 12% and 40% of OEF/OIF veterans misuse alcohol, with the risk of alcohol

misuse being greater among male service members under 30 years of age (Burnett-



Zeigler et al., 2011; Jacobson et al., 2008).

While the influence of involvement with OEF/OIF operations has been studied for
military members as a whole, little is known about the mental health and substance use
concerns specific to military healthcare professionals (Tvaryanas, Maupin, White,
Schroeder, & Mahaney, 2017). Given that civilian healthcare professionals have
relatively high rates of mental health concerns, it seems logical that military healthcare
professionals who have served in support of OEF/OIF may also experience mental health
(e.g., depression, anxiety, PTSD) and substance use issues (Bennett & O'Donovan, 2001;
Brooks, Gerada, & Chalder, 2011; Center et al., 2003; Gibbons, Hickling, & Watts, 2012;
Schernhammer, 2005; Tyssen & Vaglum, 2002). Studies suggest that up to 15% of
civilian physicians misuse alcohol which supports the idea that these rates may be similar
among military healthcare professionals (Bennett & O'Donovan, 2001; Brooks et al.,
2011; Gibbons et al., 2012). Unfortunately, it is unknown how military healthcare
providers cope with deployment stressors and whether these coping strategies differ from
those used by other military personnel, which often includes alcohol use (Milliken,
Auchterlonie, & Hoge, 2007; Schumm & Chard, 2012). What is known, however, is that
military healthcare providers tend to have low rates of seeking mental health treatment
which may stem from concerns about career repercussions from engaging in treatment
(Center et al., 2003; Gross, Mead, Ford, & Klag, 2000; Schernhammer, 2005). Additional
research is needed to understand the occurrence of alcohol misuse among military
healthcare professionals involved with OEF/OIF operations in order to help inform
appropriate and effective prevention and intervention efforts.

Review of the Literature



Military Mental Health

The military is a unique environment in which to understand and treat mental
health concerns. Life as a military service member is inherently stressful and can be
dangerous regardless of rank or occupation (Armed Forces Health Surveillance Center,
2014). The military occupational mental health model was developed to provide a
conceptual framework to assist in understanding the relationship between military
occupational demands and mental health (Castro, 2014). The model emphasizes the
background characteristics of individuals and organizations that occur prior to military-
specific stressors, and also accounts for the importance of military culture and available
health prevention and treatment strategies. The model highlights the role that various
micro-transitions (e.g., changing duty stations, combat missions, promotions) and macro-
transitions (e.g., deployment, injury) play on the mental health of service members. It is
vital that non-military mental health practitioners consider the nuances of military service
when conceptualizing service members’ concerns and develop appropriate strategies for
awareness, prevention, and treatment.

A major issue in addressing mental health concerns among military service
members is that, for a variety of reasons, many service members and veterans simply
avoid seeking and participating in mental health treatment. At an institutional level, many
service members may not be screened for mental health problems and, if they are
screened, may not be referred to treatment for issues such as alcohol abuse despite
research supporting the effectiveness of brief alcohol interventions (e.g., education about
recommended levels of alcohol consumption; Calhoun et al., 2015; Golub, Vazan,

Bennett, & Liberty, 2013). In addition, factors such as insufficient assessment measures,



lack of referrals, poor access to a variety of treatment approaches, and other barriers to
treatment (e.g., poor dissemination of information, time off, transportation issues) may
prevent service members from obtaining treatment (Burnett-Zeigler et al., 2011; Institute
of Medicine, 2013).

Another major deterrent to seeking mental health or substance use treatment is the
prevalence of stigma associated with treatment which may lead to service members
attempting to treat their perceived problems on their own (Department of Veterans
Affairs & Department of Defense, 2015; Golub et al., 2013; Institute of Medicine, 2013).
There is a common belief among service members that endorsing mental health concerns
may negatively affect their career progressions. Specific to alcohol misuse, it is quite
possible that service members, regardless of rank or occupation, will not acknowledge
risky alcohol use during screening procedures out of concern that doing so would result
in the involvement of the service members’ command and will have negative
employment consequences up to and including separation from military service (Clinton-
Sherrod, Barrick, & Gibbs, 2011; Department of Veterans Affairs & Department of
Defense, 2015; Institute of Medicine, 2013; Jacobson et al., 2008; Tvaryanas et al.,
2017).

Despite these concerns, there is evidence that service members are beginning to
engage in mental health services post-deployment. Among all US Armed Forces
personnel, annual rates of service members who received a mental health diagnosis
increased between the years 2000 and 2012 such that 76% more service members
received a mental health diagnosis in 2012 than in 2000 (Armed Forces Health

Surveillance Center, 2014). In fact, by 2012 approximately 1 out of every 29 active duty



service members were receiving treatment for mental health concerns (Armed Forces
Health Surveillance Center, 2014). Part of this increase can be explained by the military’s
involvement in the Middle East beginning in 2001. However, as the conflicts in the
Middle East prolonged and the number of deployed troops decreased, it was found that
the numbers of service members seeking mental health treatment continued to increase
(Armed Forces Health Surveillance Center, 2014). This occurrence suggests that an
increase in awareness of mental health services, a decrease in the stigma of seeking such
services, and reductions in barriers and improved access to services may enhance the
likelihood that service members will continue to seek and receive mental health
treatment.
OEF/OIF and Alcohol Use

One of the major mental health concerns for military personnel who deploy in
support of OEF/OIF is alcohol abuse (Department of Veterans Affairs & Department of
Defense, 2015). Despite the Department of Defense’s official policies strongly
discouraging alcohol abuse it remains prevalent among service members both while on
active duty and once they leave the service (Institute of Medicine, 2013). A 2008 estimate
revealed that nearly 20% of active duty service members engaged in heavy weekly
drinking (i.e., for men, consuming >14 drinks per week; for women, consuming >7
drinks per week; National Institute on Alcohol Abuse and Alcoholism, 2007), while a
2011 survey suggested that nearly 40% of active duty personnel reported heavy episodic
(i.e., binge) drinking (i.e., for men, drinking >5 drinks on one occasion; for women,
drinking >4 drinks on one occasion; Barlas et al., 2013; Dawson, 2000; Jelinek, 2012;

National Institute on Alcohol Abuse and Alcoholism, 2007; Tan, Denny, Cheal, Sniezek,



& Kanny, 2015). Annually, it is estimated that alcohol abuse costs the US military around
$1.12 billion, leads to 320,000 lost work days, and renders 10,400 service members
unable to deploy with another 2,200 being discharged from duty (Schumm & Chard,
2012). As might be expected, alcohol misuse is also associated with a number of negative
consequences, including increased risk of injury-related mortality, domestic violence,
work difficulties, and legal issues (Bell, Harford, McCarroll, & Senier, 2004; Fudalej et
al., 2010; Jakupcak et al., 2010; Stahre, Brewer, Fonseca, & Naimi, 2009). While it is
evident that risky alcohol use is prevalent in the military, it is still unclear which specific
aspects of military service influence the initiation and continuation of alcohol misuse
(Barlas et al., 2011).

It has been suggested that between 22% and 40% of OEF/OIF veterans seeking
treatment within the VA healthcare system meet criteria for risky drinking (i.e., heavy
weekly drinking, heavy episodic drinking) yet tend to be referred to alcohol treatment at
lower rates than veterans from other service eras (Burnett-Zeigler et al., 2011; Seal et al.,
2011). Understanding the rate of alcohol misuse among OEF/OIF veterans is particularly
important given the likelihood that these service members have comorbid mental health
diagnoses. It has been suggested that the high rates of risky alcohol use among OEF/OIF
service members is at least due in part to demographic characteristics and inherent factors
of military service, including the fact that regular alcohol use may be the norm among
most military members (Ames, Cunradi, Moore, & Stern, 2007; Barlas et al., 2013;
Jakupcak et al., 2010). The majority of OEF/OIF service members are men under the age
of 25 years, and higher rates of alcohol misuse have been noted in service members who

are unmarried, of enlisted rank, and who identify as Hispanic or Caucasian (Bray &



Hourani, 2007; Golub et al., 2013; Schumm & Chard, 2012). Given the number of
service members associated with OEF/OIF, it is quite likely that a large portion of
OEF/OIF veterans seeking VA healthcare services will have an alcohol use disorder
whether or not it is their primary reason for treatment. Healthcare professionals should be
aware of these rates and be prepared to screen for risky alcohol use and refer service
members to appropriate interventions (e.g., cognitive behavioral therapy, motivational
enhancement therapy, behavioral couples therapy; Department of Veterans Affairs &
Department of Defense, 2015).

Heavy episodic drinking has been observed among OEF/OIF service members. A
study by Calhoun et al. (2015) of 1,161 OEF/OIF veterans found that 51% of the sample
reported heavy episodic drinking, with 17% reporting frequent episodes of heavy
episodic drinking. Similar to overall levels of alcohol misuse, certain demographic
indicators influenced heavy episodic drinking within the sample. Age was found to be
negatively associated with heavy episodic drinking such that younger OEF/OIF veterans
reported higher rates of heavy episodic drinking, and veterans who were male, Caucasian,
unmarried, served in active duty units, and were of enlisted rank were more likely to
report heavy episodic drinking. The authors found that 75% of the OEF/OIF veterans
who reported frequent heavy episodic drinking reported using healthcare services within
the previous year and 32.1% of these veterans reported that their healthcare provider
advised them to change their alcohol use. This suggests that increasing the availability of
primary healthcare services may enhance the likelihood that service members at risk for
alcohol misuse will receive advice to change their drinking, and may reduce some

negative alcohol-related consequences. It is possible that service members are unaware of



the potential hazards associated with their alcohol use, and thus may not seek out specific
substance use services. In line with the Patient Protection and Affordable Care Act of
2010’s promotion of the integration of mental health and substance use treatment within
primary care settings, primary care physicians will play an increasingly vital role in
identifying and assisting service members with alcohol misuse and have the opportunity
to implement successful brief alcohol interventions (Department of Veterans Affairs &
Department of Defense, 2015; Institute of Medicine, 2013).

Exposure to combat while deployed, including witnessing atrocities and
experiencing personal threats, has been linked to an increased likelihood of risky alcohol
use (Jacobson et al., 2008; Milliken et al., 2007; Schumm & Chard, 2012; Wilk et al.,
2010). A study of 88,235 OIF veterans who had experienced combat situations suggested
that 12% to 15% of the returning service members demonstrated risky alcohol use within
6 months of returning from combat (Milliken et al., 2007). While OEF/OIF service
members who report experiencing combat situations tend to have an increased likelihood
of misusing alcohol, it is still unclear which specific factors of combat have the strongest
influence on alcohol misuse (Schumm & Chard, 2012). It is important to consider
whether it is the process of being deployed itself that leads to risky alcohol use or if
experiencing combat is an important causal variable. Jacobson et al. (2008) explored rates
of alcohol use and their outcomes among a sample of 48,481 OEF/OIF service members.
The authors found that the baseline, follow-up, and new onset rates of meeting criteria for
heavy weekly drinking and heavy episodic drinking among active duty service members
were highest among OEF/OIF service members who had been deployed and experienced

combat as compared to service members who had been deployed but did not experience



combat and service members who had not been deployed. Specifically, service members
who had experienced combat had a higher likelihood of endorsing new onset heavy
episodic drinking (i.e., heavy episodic drinking that was not endorsed during the baseline
period) during the follow-up period. Interestingly, it was found that women were 1.21
times more likely than men to endorse heavy weekly drinking at baseline and new onset,
while proportionally more men reported heavy episodic drinking across baseline and
follow-ups. In addition, service members who had diagnoses of PTSD, major depressive
disorder, or who smoked cigarettes were at an increased risk for new-onset alcohol
problems as well as negative outcomes from alcohol use. These results suggest that,
while combat appears to have a role in the onset of risky alcohol use, the act of
deployment itself also may have played a role in later onset of alcohol problems.

While evidence from OEF/OIF service members tends to suggest that combat
may directly influence risky alcohol use, data from previous military conflicts provide
helpful contrasting insights. A study with veterans from the earlier Persian Gulf War
revealed that veterans who had been deployed to the conflict had significantly higher
rates of alcohol misuse than troops who had not deployed; however, it was revealed that
these increased rates of alcohol misuse were associated with an increase in other health
conditions and could not be directly linked to combat exposure (Iowa Persian Gulf Study
Group, 1997). These mixed results suggest that, while combat may play a role in service
members’ alcohol use, additional research is needed to determine the specific factors of
combat that may be important in determining subsequent alcohol use.

Military Healthcare Professional Mental Health

While many studies have focused on the effects of OEF/OIF deployments on military



10

service members in general, little research has focused on the mental health effects of
deployments specific to military healthcare professionals. It has been found that civilian
healthcare professionals may have relatively high rates of mental health concerns (e.g.,
depression, anxiety, interpersonal problems), and that suicide comprises a
disproportionately high cause of mortality among physicians, especially females (Bennett
& O'Donovan, 2001; Brooks et al., 2011; Center et al., 2003; Gibbons et al., 2012;
Schernhammer, 2005; Tyssen & Vaglum, 2002). It is estimated that between 1% and
15% of civilian physicians in the United States will meet criteria for a substance use
disorder annually; however, it is possible that healthcare professionals underreport their
substance use and misuse rates due to the potential for professional sanctions and/or
stigma (Bennett & O'Donovan, 2001; Brooks et al., 2011; Gibbons et al., 2012; Kenna &
Wood, 2004). While the limited available literature suggests that rates of substance abuse
among healthcare professionals is similar to rates among the general population, it is of
particular concern to military healthcare professionals given their specific risk factors for
substance abuse and lack of research attention (Brooks et al., 2011).

Research has found that military healthcare professionals tend to be diagnosed with
PTSD and depression at rates similar to non-healthcare military personnel; however,
among enlisted healthcare professionals, there appears to be an increase in mental health
concerns as compared to officers with healthcare professions (Gibbons et al., 2012;
Jacobson et al., 2012; Jones et al., 2008; Kolkow, Spira, Morse, & Grieger, 2007). In
addition, military healthcare professionals who have been exposed to combat appear to be
at greater risk for developing PTSD as compared with healthcare professionals who do

not experience combat (Jacobson et al., 2012; Kolkow et al., 2007). Given that there
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appears to be a very well-documented association between PTSD and alcohol and
substance abuse (Bohnert et al., 2013; Creamer, Burgess, & McFarlane, 2001; Kessler,
Sonnega, Bromet, Hughes, & Nelson, 1995), it is important to examine alcohol abuse
among combat-exposed military healthcare professionals in order better understand the
scope of the issue and to assist in the development and implementation of prevention and
intervention efforts.

The primary risk factor for alcohol abuse among both civilian and military healthcare
professionals is the high stress level inherent in the healthcare professions (Bennett &
O'Donovan, 2001; Gibbons et al., 2012; Kenna & Wood, 2004; Stewart, 2009). Military
healthcare professionals also have risk factors specific to military service including
frequently working in dangerous situations with high patient workloads, long and
unpredictable hours, exposure to mass casualties, poor sleep, emotional demands of
working with patients, and a frequent lack of control over patient outcomes (Brooks et
al., 2011; Carson et al., 2000; Gibbons et al., 2012; Kenna & Wood, 2004; Richman &
Flaherty, 1996; Stewart, 2009). Furthermore, stressors that are common to most deployed
personnel (e.g., separation from family, difficult living conditions, physical job demands,
exposure to danger, multiple deployments) apply to healthcare professionals (Gibbons et
al., 2012; Stewart, 2009). It has been noted by Kenna and Wood (2004) that these
common deployment stressors have been associated with alcohol misuse among military
service members who do not work in the healthcare field which raises the possibility that
healthcare professionals may also misuse alcohol as a coping mechanism. In addition, it
has been noted that first-line healthcare providers in deployed settings (i.e., enlisted

medical technicians) are typically between the ages of 18 and 30 years which has been
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considered an age range at higher risk of alcohol abuse among general military members
(Burnett-Zeigler et al., 2011; Jacobson et al., 2008). Having these younger people
working in such stressful roles could enhance the likelihood that these providers identify
with their patients (which has been associated with compassion fatigue and other mental
health concerns), and they also may have fewer life experiences and skills to adaptively
cope with their stressors (Carson et al., 2000; Richman & Flaherty, 1996; Stewart, 2009).

Given the enormous pressure under which military healthcare professionals function
as well as frequent exposures to combat-related casualties it would not be surprising to
discover that military healthcare professionals may be at increased risk for misusing
alcohol and other substances. Unfortunately, it is unknown how military healthcare
professionals cope with exposure to traumatic events and whether these coping strategies
differ from those used by other military personnel. Civilian medical students tend to have
low rates of seeking mental health treatment, with roughly 22% of medical students
screening positive for depression and 42% of medical students with depression and
suicidal ideation seeking mental health services (Givens & Tjia, 2002). These low rates
of help-seeking may not be surprising when considering that physicians with mental
health disorders are frequently overtly or covertly discriminated against with regards to
medical licensing, hospital privileges, health insurance, and/or malpractice insurance, and
that physicians tend to have low rates of personal healthcare utilization and believe that
there is a stigma against acknowledging physical or mental health concerns within the
medical community (Center et al., 2003; Gross et al., 2000; Schernhammer, 2005).
OEF/OIF, PTSD, and Alcohol Use

As expected with most military wartime involvements, PTSD is a major mental
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health concern for OEF/OIF service members and veterans. Among OEF/OIF veterans
treated in the VA healthcare system, between 14% and 22% meet diagnostic criteria for
PTSD and it is estimated that upwards of 30% of all OEF/OIF veterans will meet lifetime
criteria for PTSD (Marmar et al., 2015; Schumm & Chard, 2012). Rates of PTSD among
OEF/OIF service members are concerning because there appears to be a well-
documented association between PTSD and alcohol and other substance abuse (Bohnert
et al., 2013; Creamer et al., 2001; Kessler et al., 1995). Clinical samples of male veterans
find that an alcohol use disorder is the most common co-occurring disorder with a PTSD
diagnosis (Hawkins, Lapham, Kivlahan, & Bradley, 2010; Jacobsen, Southwick, &
Kosten, 2001). In fact, 73% of a large national cohort sample of male Vietnam veterans
met criteria for comorbid PTSD and a lifetime diagnosis alcohol use disorder (Kulka et
al., 1990; Seal et al., 2011). These rates among Vietnam-era veterans make it clear that
alcohol use and PTSD are prevalent among military populations, and it could be implied
that a large proportion of OEF/OIF veterans may also have comorbid PTSD and alcohol
use disorder.

It is unclear why alcohol use co-occurs so highly with PTSD. It is possible that
there is some individual variability with the order of onset of the diagnoses (Schumm &
Chard, 2012). There is some evidence that PTSD may increase the risk for the onset of an
alcohol use disorder related to self-medication of PTSD symptoms (Bohnert et al., 2013).
Conversely, there is little evidence that alcohol misuse increases the risk for PTSD as
service members who misuse alcohol prior to experiencing traumatic events may remain
likely to misuse alcohol after the trauma even if they do not experience an onset of PTSD

(Bohnert et al., 2013; Schumm & Chard, 2012). Interestingly, a longitudinal study of



14

PTSD symptom recovery of soldiers deployed to Kosovo found that, while 84% had a
resilient recovery following return from deployment, those with higher levels of alcohol
use prior to deployment tended to be more likely to display PTSD symptoms during
follow-up than soldiers with lower levels of prior alcohol use (Dickstein, Suvak, Litz, &
Adler, 2010; Schumm & Chard, 2012). Collectively, it is possible that prevention
measures that educate about and assist with service members’ risky alcohol use prior to
deployments may help potentially mitigate the onset of PTSD symptoms following
deployment.

While it has been noted that the misuse of alcohol tends to be associated with and
impede recovery from PTSD, it is clear that there is no single best explanation for the
relationship between PTSD and alcohol abuse (Barlas et al., 2013; Jacobsen et al., 2001;
Schumm & Chard, 2012). OEF/OIF service members who abuse alcohol and have PTSD
typically experience more difficulties with the treatment of each disorder (e.g.,
exacerbated symptoms, requiring specialized treatment, poorer treatment outcomes) as
compared with service members with only a single diagnosis (Seal et al., 2011). It has
been found that service members with comorbid diagnoses of substance use disorder and
PTSD are more likely to struggle maintaining abstinence from alcohol and other
substances as compared with service members with a single diagnosis of PTSD, and it
has been suggested that service members with comorbid alcohol use disorder and PTSD
may experience more barriers to recovery from both diagnoses (Brown, Stout, & Mueller,
1999; Schumm & Chard, 2012). It is possible that increasing the understanding of the
relationship between alcohol misuse and PTSD may enable service members to better

recognize their alcohol abuse which may enhance their ability to obtain successful
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treatment for both PTSD and alcohol issues.
Considerations for National Guard and Reserve Troops

While many of the same issues are prevalent among OEF/OIF service members
who have deployed as members of active duty troops as those who are members of
National Guard/Reserve (NG/R) units, risk factors for risky alcohol use specific to NG/R
service members have been identified. This is especially salient given the heavy reliance
on NG/R troops during operations supporting OEF/OIF. Between 26% and 40% of
OEF/OIF troops have been from NG/R units that are remote from military installations
and may lack many of the support systems found among active duty members (Castro,
2014). It has been estimated that roughly 42% of NG/R service members require mental
health services, including services for alcohol abuse, as compared to 20% of active duty
members (Burnett-Zeigler et al., 2011; Castro, 2014). Studies have found that between
12% and 15% of NG/R service members screen positive for alcohol problems within 6
months of returning from deployment and that returning from deployment has been
linked with an increased likelihood of heavy episodic drinking (Kline et al., 2010;
Milliken et al., 2007; Shen, Arkes, & Williams, 2012; Wilk et al., 2010). In addition,
deployments during which NG/R service members experienced combat have been
associated with new developments of heavy weekly drinking, heavy episodic drinking,
and negative consequences of drinking, particularly among younger Marine Corps
personnel with comorbid diagnoses of PTSD and/or depression (Burnett-Zeigler et al.,
2011; Jacobson et al., 2008). It has been suggested that this increased likelihood of
mental health concerns may be related to the fact that NG/R troops often hold civilian

occupations, are less likely to have access to military support networks, and may have
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had less preparation for a combat deployment which could increase difficulties
transitioning back to civilian life (Jacobson et al., 2008; Seal et al., 2011).

Burnett-Zeigler et al. (2011) explored the relationship between alcohol misuse,
demographic variables, deployment, and receiving mental health services among a
sample of 585 Michigan Army National Guard members attending a mandatory
reintegration workshop within 60 days from deployment demobilization. It was found
that 36% of the sample met criteria for alcohol misuse based on scores from the Alcohol
Use Disorder Identification Test (AUDIT) with higher likelihoods for risky alcohol use
found among members who had lower income, were unmarried, had fewer than 4 years
of military service, and reported co-occurring thoughts of suicide and symptoms of
depression, anxiety, and/or PTSD. Of the members who screened positive for alcohol
misuse, 31% reported that they had received mental health treatment within the preceding
year and 2.5% endorsed receiving specific substance abuse treatment primarily from a
general physician at a military facility. It was also found that members were concerned
about mental health treatment appearing in their records, feared that they would be
viewed as weak by other personnel and treated differently by leadership, and felt
embarrassed. Given these concerns, it remained unclear whether the low rates of alcohol
treatment were due to poor alcohol use assessment, availability of services, barriers to
treatment, or other reasons (e.g., perceived need for treatment, stigma). These results
suggest that alcohol misuse is prevalent among returning NG/R troops and it is highly
likely that civilian practitioners will need to play a role in providing treatment.
Millennium Cohort Study

The Department of Defense established a prospective cohort study (i.e.,
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Millennium Cohort Study) in order to help determine whether military service increases
service members’ risk for developing chronic illness. Comprised of all military service
branches and including National Guard and Reserve troops, the aim of the Millennium
Cohort Study (MCS) is to determine if certain aspects of military service (e.g.,
occupation, deployment, type of service, miscellaneous exposures) are associated with
the onset of chronic disease (Chesbrough et al., 2002). Participant enrollment for the
initial recruitment panel began in late 2000, and follow-up surveys are administered to
participants every three years (Ryan et al., 2007). Additionally, new panels of participants
were added in 2004 and 2007 and follow-up data is expected to be collected until at least
2068 (Chesbrough et al., 2002; Jacobson et al., 2012). Interestingly, many of the baseline
assessments for the first participant enrollment panel were completed prior to the terrorist
attacks of September 11, 2001, which enables prospective data to be gathered
investigating factors associated with deployments in support of OEF/OIF.

The first participant enrollment panel is comprised of a random selection of
military personnel who were on military rosters as of October 1, 2000 (Jacobson et al.,
2008). The first recruitment panel contained 77,047 randomly-selected participants
enrolled between 2001 and 2003, and a second participant panel of 31,110 randomly-
selected participants was enrolled between 2004 and 2006 (Jacobson et al., 2012).
Participants included an oversampling of women, National Guard/Reserve personnel, and
service members who had deployed prior to September 11, 2001 (Ryan et al., 2007). It
has been found that the MCS participants in the first panel are more likely to be female,
older, have greater levels of education, married, have officer status, members of the US

Air Force, and work in a health care occupation as compared to the overall military in
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2000 (Ryan et al., 2007). Furthermore, 46% of the first panel of MCS participants met
criteria for heavy episodic drinking, 8% met criteria for heavy weekly drinking, and 2%
had a positive screening for PTSD (Ryan et al., 2007).

The MCS survey instrument contains 67 items assessing a variety of domains
(e.g., medical diagnoses, psychosocial characteristics, substance use, occupation, sleep
patterns) and is available on paper and electronically (Chesbrough et al., 2002; Ryan et
al., 2007). In addition, the survey contains embedded standardized instruments, including
the Patient Health Questionnaire (PHQ), Medical Outcomes Study Short Form-36 for
Veterans (SF-36V), a Department of Veterans Affairs Gulf War survey to assess war-
related exposures, the CAGE questionnaire, and the Posttraumatic Stress Disorder
Checklist-Civilian Version (PCL-C; Ryan et al., 2007). For the PCL-C, participants were
considered to screen positive for a possible PTSD diagnosis if they reported at least one
intrusion symptom, three avoidance symptoms, two hyperarousal symptoms, and had a
PCL-C score of 50 or greater (Ryan et al., 2007). The survey instrument also has space
for participants to list any other concerns not otherwise assessed (Chesbrough et al.,
2002). It is expected that the survey will capture a multitude of variables, including health
habits, health care utilization, deployment information, chronic diseases (e.g., diabetes,
heart disease, cancer), and changes in functional status (Chesbrough et al., 2002).
Summary of Findings and Future Directions

It is clear that certain factors associated with military service during OEF/OIF
seem to enhance the likelihood for problematic alcohol use. Research has repeatedly
suggested that service members who are male, under age 25 years, unmarried, Caucasian,

and enlisted active duty members who have experienced combat while deployed tend to
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have a greater likelihood for risky alcohol use and for experiencing negative
consequences as a result of this alcohol use as compared with older, married service
members holding higher ranks across the service branches. Research has begun to
suggest that comorbid diagnoses of PTSD and/or major depressive disorder may
strengthen the relationship between OEF/OIF service members and risky alcohol use.
While these factors may help mental health professionals identify service members who
may be at risk for experiencing alcohol misuse, a number of issues related to alcohol
misuse and deployment still remain unclear.

Despite the strong evidence for an association between OEF/OIF deployments
and increased rates of alcohol misuse, there is still a dearth of research that clearly
identifies causal pathways between deployment and alcohol abuse. Additional research
focusing on the role of combat in the development and maintenance of risky alcohol use
could lead to improved training and debriefing programs for troops (Shen et al., 2012).
This is especially true among military healthcare providers, who may be exposed to
combat situations and yet are woefully understudied. Having a better understanding of
how deployments and combat exposure may influence alcohol use among healthcare
providers may help with the development of targeted interventions for military personnel
based upon their specific occupations.

As troops continue to return from OEF/OIF operations, it is likely that rates of
PTSD diagnoses will increase. It is vital for mental health practitioners to have a
thorough understanding of the relationship between PTSD and alcohol misuse in order to
better provide effective treatment and prevention measures where available. Given that

research has already suggested a relationship between PTSD and alcohol misuse, it is
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important to continue exploring this relationship among military subpopulations, in
particular among military healthcare providers. It is likely that military healthcare
providers will be exposed to potentially traumatic events during a combat deployment
(e.g., frequent exposure to mass casualties, emotional demands of working with large
numbers of critically-wounded patients, lack of control over patient outcomes) and may
use alcohol as a coping mechanism. Having a better understanding of the relationship
between potential PTSD and alcohol misuse among healthcare providers could lead to an
increased awareness of the issue and help military leadership and other healthcare
providers screen for possible PTSD and/or alcohol misuse among healthcare providers.
Purpose of the Study

Military healthcare professionals experience many of the same deployment
stressors as non-healthcare personnel, yet are frequently overlooked during research into
mental health and substance abuse consequences of deployment. Given that military
healthcare professionals experience high levels of stress inherent to their profession and
that the literature has documented substance abuse by civilian healthcare providers, it is
important to explore this issue within the military. Alcohol abuse among healthcare
professionals can lead to diminished quality of patient care, professional sanctions, and a
loss of identity as a role model for healthy behaviors.

Unfortunately, the available research into this issue tends to use retrospective data
which may be at risk for recall bias and underreporting. Using the MCS database
provides an opportunity for prospective evaluation of alcohol use among a vulnerable
population. This improved understanding could lead to the enhancement of prevention

and intervention methods specific to military healthcare personnel which in turn may lead



21

to an increase in overall quality of patient care.

This study addressed the lack of research regarding risky alcohol use among
military healthcare professionals involved with operations supporting OEF/OIF. The
primary research question was whether military healthcare professionals involved in
OEF/OEF operations are at increased risk for alcohol misuse, including problem drinking
(i.e., the presence of negative consequences from alcohol use), heavy weekly drinking
(i.e., for men, greater than 14 drinks per week; for women, greater than 7 drinks per
week), and/or heavy episodic drinking (i.e., binge drinking; for men, 5 or more drinks per
occasion; for women, 4 or more drinks per occasion) as compared with service members
who do not have a healthcare occupation. Based on the research just reviewed, three
hypotheses were formulated: (a) among military personnel involved with OEF/OIF
operations, healthcare professionals will have an increased likelihood of alcohol misuse
(i.e., problem drinking, heavy weekly drinking, heavy episodic drinking) compared with
service members in other occupations; (b) military personnel who screen positive for
PTSD will be more likely to screen positive for alcohol misuse outcomes (i.e., problem
drinking, heavy weekly drinking, heavy episodic drinking) when compared with
personnel who do not screen positive for PTSD; and (c¢) military personnel with enlisted
status will be more likely to screen positive for alcohol misuse outcomes compared with
personnel with officer status. Additional aims of this study were to: (a) identify the
influence of combat deployment experience on alcohol use; (b) identify the association
between separation from military service and alcohol use; and (c) identify the association

of service component (i.e., active duty, National Guard/Reserve) with alcohol use.
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CHAPTER II: METHOD
Participants

Participants were selected from the first and second enrollment panels (i.e., Panel
1, Panel 2) of the MCS database. Enrollment for Panel 1 began in late 2000, and
enrollment for Panel 2 began in 2004 (Jacobson et al., 2012). These participants had
completed the MCS survey at baseline, and follow-up surveys were administered every
three years. Due to the timing of follow-up administration, participants in Panel 1 had
completed three follow-up surveys (i.e., at 3, 6, and 9 years after the baseline survey),
and participants in Panel 2 had completed two follow-up surveys (i.e., at 3 and 6 years
after the baseline survey). Participants comprised a representative cross-section of the
military at the time of enrollment. Not all participants in the MCS database had
completed surveys at every follow-up period; however, participants were included in the
primary analyses only if they completed surveys for their baseline entrance into the study
and completed surveys at all follow-up periods. Healthcare occupations were identified
for enlisted personnel (i.e., medical care, ancillary medical support, biomedical sciences
or allied health, dental care) and for officers (i.e., physician, nurse, dentist, veterinarian,
biomedical sciences or allied health, psychologist). Due to the manner in which
occupations were coded, participants were not divided into their specific healthcare
occupations, nor were they divided into groups based on whether or not they provided
direct patient care. Participants who did not identify as healthcare professionals were
included as a comparison group to identify differences in alcohol use between healthcare
and non-healthcare professionals. Any participants who were in the Marine Corps were

excluded as Navy personnel provide healthcare services for Marine Corps personnel, and
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participants who were in the Coast Guard were excluded as personnel from the United
States Public Health Service provide healthcare services for the Coast Guard.
Measures

Participants completed instruments obtaining demographic, military service,
alcohol use, combat exposure, and PTSD symptom data as part of the MCS survey. The
primary exposure of interest (i.e., independent variable) was occupation as a military
healthcare professional, and the primary outcome variables of interest were problem
drinking, heavy weekly drinking, and heavy episodic drinking. Other predictor variables
explored in the analyses included positive screening for PTSD, enlisted or officer status,
combat exposure, military-related variables, and demographic information.
Demographic Data

Participants’ demographic data were obtained through questions on the MCS
survey. Demographic data relevant to this study included gender, birth year,
race/ethnicity, education level, service branch (i.e., Army, Navy, Air Force), service
component (i.e., active duty, National Guard/Reserve), marital status, smoking status,
occupation, and whether or not the participant separated from military service during the
follow-up period.
Alcohol Use

Health Risk Appraisal (HRA) survey.

Recent alcohol use was assessed using questions from the MCS survey asking
about participants’ alcohol use over the seven days prior to completing the survey. These
questions were based upon the US Army’s Health Risk Appraisal (HRA) survey

(Jacobson et al., 2008). The HRA was originally intended to be used to create a
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workforce wellness plan, but has also been found useful for assessing soldiers’ alcohol
use (Bell, Williams, Senier, Strowman, & Amoroso, 2003). While it has been identified
as a useful instrument for research and for identifying trends, the HRA was never used,
nor was it intended for use, as a screening instrument to identify military personnel
appropriate for any psychological or medical intervention based upon their survey
responses (Bell, Williams, Senier, Amoroso, & Strowman, 2002). The HRA includes
eight alcohol items, including items assessing the amount of alcohol consumed weekly
(i.e., drinks per week; range from 0 to 99), whether other people are concerned about the
respondent’s alcohol use (i.e., yes or no), a self-report of having a perceived drinking
problem (i.e., yes or no), past-month incidence of drinking and driving (i.e., as a driver or
passenger; range from 0 to 59), and the CAGE questionnaire (Bell et al., 2002; Bell et al.,
2003). Reliability studies have found that the alcohol items on the HRA demonstrate a
reasonable degree of reliability (Cronbach’s a = 0.69) and good criterion-related validity
in that respondents consuming over 21 drinks per week had a risk for alcohol-related
hospitalizations that was six times higher than non-drinkers (hazard ratio = 6.36; 95%
confidence interval = 5.79, 6.99; Bell et al., 2003). Collectively, the results suggest that
the alcohol questions on the HRA (and subsequently those on the MCS survey
instrument) are able to obtain valid and reliable responses.

Primary Care Evaluation of Mental Disorders — Patient Health
Questionnaire (PHQ).

The PHQ was derived from the original Primary Care Evaluation of Mental
Disorders (PRIME-MD) screening instrument as a three-page, self-administered

questionnaire designed to aid clinicians in the diagnoses of eight mental disorders
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including depressive disorders, anxiety disorders, and alcohol abuse (Spitzer, Kroenke,
Williams, & and the Patient Health Questionnaire Primary Care Study, 1999). The PHQ
asks whether or not five situations related to alcohol use have occurred at least once in
the last six months (i.e., drinking alcohol against a doctor’s advice; drinking alcohol, high
from alcohol, or hungover while working, going to school, caring for children, or having
other responsibilities; missing or being late for work, school, or other activities due to
drinking or being hungover; having problems getting along with other people while
drinking; driving a car after having several drinks) with a “yes” response to at least one
question being indicative of probable alcohol use or dependence (Grucza, Przybeck, &
Cloninger, 2008; Spitzer et al., 1999). When compared with diagnoses made by
independent practitioners, the PHQ has been found to have an overall accuracy rate of
85% with a sensitivity of 75% and a specificity of 90% (Spitzer et al., 1999). In addition,
the PHQ has been found to take considerable less time to administer and review when
compared to the PRIME-MD (Spitzer et al., 1999; Spitzer, Williams, Kroenke, & et al.,
1994). The five alcohol-related questions on the PHQ were used in this study to create the
problem drinking variable and assess alcohol-related problems in the past year (Jacobson
et al., 2008).
PTSD

PTSD Checklist — Civilian Version (PCL-C).

The PCL-C is designed to detect PTSD symptoms among civilian populations,
and was chosen over other versions of the PCL (i.e., PCL-military, PCL-specific) for
inclusion in the MCS survey as it was expected that most MCS participants would have

discharged from military service prior to the final follow-up (Jacobson et al., 2008). The
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PCL-C contains 17 Likert-style items corresponding with PTSD criteria found in the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V;
Wilkins, Lang, & Norman, 2011). Participants are asked to self-report the severity of
intrusion, avoidance, and hyperarousal symptoms in the 30 days prior to completing the
measure using a 5-point (1 = not at all, 5 = extremely) Likert scale (Blanchard, Jones-
Alexander, Buckley, & Forneris, 1996). Total scores range from 17 to 85, with a cut-off
score of 50 being indicative of a probable diagnosis of PTSD (Blanchard et al., 1996;
Weathers, Litz, Herman, Huska, & Keane, 1993). The PCL-C is unique in that it asks
respondents to rate their symptoms related to a stressful experience as compared with
other versions of the PCL that ask respondents to rate symptoms related to a stressful
military experience or a specific traumatic event (Wilkins et al., 2011). Among combat
veterans, studies have suggested that the PCL-C has a high specificity (0.99), a moderate
sensitivity (0.60), a positive predictive value of 0.75, and a negative predictive value of
0.97 for identifying the presence of PTSD (Smith, Smith, Jacobson, Corbeil, & Ryan,
2007).
Procedure

All data were obtained from a de-identified MCS database. The primary outcome
variable of interest was alcohol misuse as defined by three unique alcohol use outcome
variables (i.e., problem drinking, heavy weekly drinking, heavy episodic drinking) which
included both initiation and persistence of alcohol misuse. Participants were separated
into two groups based on their enrollment panel (i.e., Panel 1, Panel 2). They were further
separated into subgroups based on alcohol misuse initiation or persistence. Initiation or

persistence for each of the three alcohol use outcome variables was identified
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independently for each outcome variable. Participants were placed in an initiation group
if they reported no problem drinking, heavy weekly drinking, and/or heavy episodic
drinking at baseline. Participants were placed in a persistence group if they endorsed
problem drinking, heavy weekly drinking, and/or heavy episodic drinking at baseline.
Participants’ heavy weekly drinking (i.e., for men, consuming >14 standard drinks in a
week; for women, consuming >7 standard drinks in a week) and heavy episodic drinking
(i.e., for men, consuming >5 standard drinks on one occasion; for women, consuming >4
standard drinks on one occasion) at baseline and at each follow-up assessment were
assessed using the MCS survey questions asking about alcohol use over the seven days
prior to completing the survey. Identifying participants’ problem drinking at baseline and
each follow-up assessment was completed using questions from the PHQ given as part of
the MCS survey. Participants were considered to have experienced problem drinking if
they endorsed a positive response to one or more of the following PHQ questions in the
previous 12 months: (a) drank alcohol against the advice of a physician due to a health
problem; (b) drank alcohol, were under the influence of alcohol, or were hungover from
alcohol while working, going to school, or taking care of children or other
responsibilities; (c) were late for or missed work, school, or other responsibilities due to
drinking or being hungover; (d) interpersonal difficulties while drinking; or (e) driving a
car after having several drinks or after drinking too much (Jacobson et al., 2008).
Primary predictor variables for endorsing the three alcohol use outcome variables
included occupation as a healthcare professional, positive PTSD screening, and enlisted
rank. Additional predictor variables included self-report of OEF/OIF-related combat

exposure (i.e., through survey questions asking whether participants had witnessed a
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person’s death because of war, disaster, or tragic event; witnessed instances of physical
abuse; and seen dead or decomposing bodies, maimed soldiers or civilians, or prisoners
of war or refugees) and demographic (i.e., gender, birth year, race/ethnicity, education
level, marital status, tobacco use) and military (e.g., service branch, service component,
separation from military service during the follow-up period) data.
Data Analyses

Analyses were performed using IBM SPSS Statistics 20 (IBM Corporation,
2011). Given the complexity of the database, multiple analyses were completed in order
to achieve the final outcomes.
Demographic Characteristics

Previous research has reported that participants in the MCS have distinct
demographic characteristics depending upon their enrollment panel (Jacobson, 2013). As
such, it was decided that the participants in this study would be divided and analyzed
separately by their enrollment panel. Participants were separated into two groups based
upon their enrollment panel, and chi-square (X?) tests of independence were completed to
identify differences among nominal demographic and alcohol use characteristics between
participants in the two enrollment panels at baseline. Participants were included if they
had any baseline data regardless of whether they had complete information at baseline for
all demographic and alcohol use variables, and regardless of the number of follow-up
surveys they had completed. These tests of independence suggested statistically
significant (p < .05) differences between the two enrollment panels for all demographic
(i.e., enlisted status, occupation, service branch, sex, PTSD screening, tobacco use, active

duty status, education level, marital status, race/ethnicity, birth year category, separation
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from military service, combat deployment experience) and alcohol use variables (i.e.,
problem drinking, heavy weekly drinking, heavy episodic drinking; see Table 1).
Although the presence of significant differences might in some cases have reflected the
large sample size, this finding was consistent with previous research. Thus, it was
decided to continue separating participants by enrollment panel for the subsequent
analyses.
Preliminary Analyses

Univariate logistic regression models were completed to gain a preliminary
understanding of the relationship between the predictor variables (e.g., occupation, PTSD
screening, enlisted status) and alcohol use outcome variables. Participants from both
enrollment panels were pooled to assess the initial odds ratios of interaction effects
between enrollment panel and predictor variables on alcohol use outcome variables. The
presence of interaction effects would capture if the association between predictor
variables and alcohol use outcomes varied by enrollment panel, and general differences
between the two enrollment panels would be captured as a main effect of enrollment
panel. Identifying these interaction and main effects would further justify the decision to
split participants by enrollment panel for the primary analyses. These models were
completed separately for all three alcohol use outcomes at baseline and at each of the first
two follow-up waves. Analyses for the third follow-up wave could not be completed as
no data were available for Panel 2 participants for this follow-up period.

Additional univariate logistic regression models were completed with participants
divided by enrollment panel to explore the effects of predictor variables on alcohol

outcome variables and help refine which predictors would be included in the primary
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Table 1: Demographic data for available participants at baseline split by enrollment panel

N (%) X2 (df) p Cramer’s V
Panel 1 Panel 2

Variable

Enlisted status 496.98 (1) <.001 .08
Enlisted 41,257 (76.5) 14,871 (84.4)
Officer 12,695 (23.5) 2,743 (15.6)

Occupation 579.61 (1) <.001 .09
Healthcare occupation 3,769 (7.0) 2,252 (12.8)
Other occupation 50,183 (93.0) 15,362 (87.2)

Service Branch 25.40 (2) <.001 .02
Army 31,204 (49.9) 9,698 (52.0)
Navy 11,604 (18.5) 3,299 (17.7)
Air Force 19,774 (31.6) 5,668 (30.4)

Sex 1443.29 (1) <.001 13
Male 45,424 (72.6) 10,818 (58.0)
Female 17,158 (27.4) 7,847 (42.0)

PTSD screening® 62.26 (1) <.001 .03
Negative for PTSD 60,766 (98.3) 17,134 (97.4)
Positive for PTSD 1,039 (1.7) 457 (2.6)

Tobacco use 869.87 (1) <.001 .14
Non-smoker 20,642 (72.8) 10,828 (59.7)
Smoker 7,709 (27.2) 7,311 (40.3)

Active duty status 4.64 (1) .031 .01
National Guard/Reserve 27,972 (44.7) 8,176 (43.8)
Active Duty 34,610 (55.3) 10,489 (56.2)

Education 970.38 (1) <.001 11
Associate’s degree or less 40,732 (65.1) 14,409 (77.2)
Bachelor’s degree or higher 21,842 (34.9) 4,249 (22.8)

Marital status 7629.00 (2) <.001 31
Single, never married 11,947 (19.1) 9,561 (51.2)
Married 42,034 (67.2) 7,506 (40.2)
Separated/Divorced/Widowed 8,596 (13.7) 1,596 (8.6)

Race/ethnicity 57.86 (2) <.001 .03
White, non-Hispanic 43,623 (69.8) 13,388 (71.8)
Black, non-Hispanic 8,307 (13.3) 2,086 (11.2)
Other 10,599 (17.0) 3,162 (17.0)

Birth year 33176.22 (3) <.001 .64
Pre-1960 14,843 (23.7) 199 (1.1)
1960-1969 24,942 (39.9) 1,368 (7.3)
1970-1979 19,981 (31.9) 6,281 (33.7)
1980+ 2,816 (4.5) 10,817 (58.0)

Separated from military 32.10 (1) <.001 .02
Not separated 59,091 (94.4) 17,822 (95.5)
Separated 3,491 (5.6) 843 (4.5)

Deployment prior to baseline 14087.51 (2) <.001 42
Not deployed 59,082 (94.4) 11,415 (61.2)
Deployed without combat 1,776 (2.8) 2,652 (14.2)
Deployed with combat 1,724 (2.8) 4,598 (24.6)

Problem drinking® 230.18 (1) <.001 .06
No 51,153 (88.2) 13,487 (83.7)
Yes 6,851 (11.8) 2,631 (16.3)

Heavy weekly drinking® 302.22 (1) <.001 .06
No 52,289 (91.3) 14,240 (86.8)
Yes 54,970 (8.7) 2,172 (13.2)

Heavy episodic drinking? 950.83 (1) <.001 11
No 28,888 (50.6) 5,858 (36.8)
Yes 28,173 (49.4) 10,052 (63.2)

Note. Panel 1 enrolled 62,582 participants and Panel 2 enrolled 18,665 participants; however, not all
participants had complete data for every variable.

“Based on PTSD Checklist — Civilian Verstion (PCL-C) score >50. "Problem drinking assessed via
endorsing alcohol-related consequences on the PHQ. “Heavy weekly drinking is defined as >14 standard
drinks per week for men and >7 standard drinks per week for women. ‘Heavy episodic drinking (i.e., binge
drinking) is defined as >5 standard drinks on any one occasion for men and >4 standard drinks on any one
occasion for women.
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analyses. These analyses were completed separately for each alcohol use outcome
variable at each time point (including at the third follow-up wave for participants in Panel
1).

Primary Analyses

In order to assess for alcohol use over time, participants were divided into
separate groups based on their baseline alcohol use for each alcohol use outcome. This
resulted in participants being divided into four subgroups based on their enrollment panel
and their baseline alcohol use for the primary analyses (i.e., Panel 1 initiation, Panel 1
persistence, Panel 2 initiation, Panel 2 persistence).

It was initially decided that generalized linear mixed models (GLMMs) would be
used to explore the effects of the primary predictor variables of interest (i.e., occupation,
PTSD, enlisted status) on the three alcohol use outcome variables. GLMMs were deemed
appropriate as they extended beyond a generalized linear model by accounting for both
the random effect of time and the fixed effects of the predictor variables on the alcohol
use outcome variables for the longitudinal data and could include participants with
incomplete follow-up data (Hedeker, 2005; McCulloch & Neuhaus, 2006). The initial
GLMMs separated participants into the four subgroups and included all of the
demographic and military-related predictor variables. Separate GLMMs were run for
each of the alcohol use outcomes. However, significant model fit errors occurred such
that none of the GLMMs would converge. Attempts to address the issues with model
convergence included incorporating fewer predictor variables into the model; however,
convergence issues remained. It was determined that, based upon the manner in which

the participants were divided, the data were distributed too sparsely to fit the GLMM.
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Due to the preliminary analyses which demonstrated the importance of dividing
participants into subgroups based on their enrollment panel and baseline alcohol use,
another statistical approach was implemented.

It was decided that the statistical model for the primary analyses would need to
incorporate information from the longitudinal data, but would need to do so in a manner
that would result in a simpler statistical model. The preliminary univariate analyses
explored the endorsement of the alcohol use outcomes at each time point individually,
and the GLMMs attempted to incorporate the random time effect into the models —
neither of which provided a sufficient explanation of the effects of the predictor variables
of interest over time. One possible approach that was considered was to graphically plot
the probability of endorsing each alcohol use outcome for the predictor variables of
interest across time points. Using this approach would have enabled participants to be
included if they had complete predictor and alcohol use data at any given time point
rather than needing complete data at all time points. It was decided, however, that this
approach would not provide the best understanding of which predictors influenced
alcohol use outcomes over time.

In order to accomplish the task of incorporating the effect of time on alcohol use
outcomes, assumptions were made to simplify the models while accounting for the
passage of time in the data. This approach resulted in recoding participants into alcohol
misuse risk categories based upon their patterns of endorsing each alcohol use outcome
variable (i.e., problem drinking, heavy weekly drinking, heavy episodic drinking) across
follow-up waves. This resulted in three possible risk categories: (a) sustained lower risk

(i.e., no endorsement of an alcohol use outcome at any follow-up); (b) sustained higher
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risk (i.e., endorsement of an alcohol use outcome at each follow-up); and (c) variable risk
(i.e., a mix of endorsement and no endorsement of an alcohol use outcome at each
follow-up). Baseline endorsement of an alcohol use outcome determined whether
participants were placed in the initiation or persistence group, and did not influence
whether participants were categorized as being in the lower risk, higher risk, or variable
risk group.

In order to identify participants’ risk categories, analyses were restricted to
participants with complete data at baseline and each follow-up period to avoid imputing
values for the alcohol use outcomes. Panel 1 participants were included if they had
completed assessments at baseline and three follow-ups, while Panel 2 participants were
included if they had assessments at baseline and two follow-ups. Risk categories for each
alcohol use outcome variable were recoded separately such that some participants could
have had complete data for the problem drinking variable (and thus were included in the
primary analyses for problem drinking) as this information was gathered via the PHQ,
and have had incomplete data for the heavy weekly drinking and heavy episodic drinking
variables (and thus were excluded from those primary analyses) as heavy weekly
drinking and heavy episodic drinking were determined from participants’ self-reported
alcohol use on the seven days prior to completing the survey at each time point, and vice-
versa. This restriction led to the exclusion of many participants and led to selection
analyses, both of which will be discussed in detail later.

Following from these decisions, multinomial logistic regression models were
completed to determine the odds ratios of the effects of all predictor variables on the

three alcohol use outcomes. Participants were again divided into four subgroups and
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separate analyses were completed for each of the three alcohol use outcomes. This
statistical approach allowed for the examination of the effect of time on alcohol use
outcomes without encountering the model convergence issues present in GLMM analyses
treating time as a random effect.
Sample Selection Analyses

The use of multinomial logistic regression models resulted in list-wise deletion of
participants in the primary analyses. Predictive probabilities analyses were completed to
determine if any predictor variables could predict inclusion in or exclusion from the
primary analyses. Predictor variables from the primary analyses were retained in the
selection analyses if they were associated with alcohol use outcomes using a p <.25.
Once these predictor variables were identified for each participant subgroup, binary
logistic regression models were run using an outcome variable of being included in or
excluded from the primary analyses for each alcohol use outcome variable. Cox and Snell
R? approximations and odds ratios for the various predictors were used to identify
predictor variables that may have predicted inclusion in or exclusion from the primary
analyses. In addition, univariate logistic regression analyses were completed to assess
whether the predictor variables included in the primary analyses interacted with
occupation as a healthcare professional, PTSD screening status, and/or enlisted or officer
status when determining inclusion in the primary analyses as these three variables were
deemed our primary predictor variables of interest. Finally, chi-squared analyses
compared participants who were included in the primary analyses with those who were
excluded from the primary analyses on all predictor variables. Chi-squared analyses were

completed separately for each alcohol use outcome variable.
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CHAPTER III: RESULTS
Demographic Characteristics

The total study database included 81,247 participants. As previously mentioned,
participants were included in the baseline demographic analysis regardless of whether
they had provided information for each demographic variable. Panel 1 included 62,582
enrolled participants, with 7.0% holding a healthcare occupation, 76.5% having enlisted
rank, 72.6% male, 1.7% screening positive for PTSD, and 2.8% reporting combat
exposure prior to baseline. Panel 2 included 18,665 enrolled participants, with 12.8%
holding a healthcare occupation, 84.4% having enlisted rank, 58.0% male, 2.6%
screening positive for PTSD, and 24.6% reporting combat exposure prior to baseline. As
previously mentioned, results from chi-square tests of independence suggested
statistically significant (p <.05) differences between the two enrollment panels for all
demographic and alcohol use variables (see Table 1). However, due to the very large
sample sizes of the two groups, the effect sizes for most variables would be considered
small (Cramer’s V <0.1) and would suggest that differences would not be considered
clinically significant (Cohen, 1992). Nevertheless, there were some medium to large
effect sizes present such that the participants in Panel 1 were more likely than participants
in Panel 2 to: (a) be married (67.2% vs. 40.2%) or separated, divorced, or widowed
(13.7% vs. 8.6%) and less likely to be single (19.1% vs. 51.2%; Cramer’s V = .31); (b) be
older and belong to the pre-1960 (23.7% vs. 1.1%) or 1960-1969 (39.9% vs. 7.3%) birth
year categories and less likely to belong to the 1980+ (4.5% vs. 58.0%) birth year
category (Cramer’s V = .64); and (c) have not been deployed (94.4% vs. 61.2%) and less

likely to have been deployed without combat exposure (2.8% vs. 14.2%) or been
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deployed with combat exposure (2.8% vs. 24.6%) prior to baseline (Cramer’s V = .42)
(Cohen, 1992).
Preliminary Analyses
Preliminary univariate logistic regression models pooled participants from both
enrollment panels to determine whether interaction effects between predictor variables
and alcohol use outcomes varied by enrollment panel across baseline and the first two
follow-up waves. These models suggested statistically significant (p < .05) interaction
effects of enrollment panel for multiple predictors on all three alcohol use outcomes at
baseline and the first and second follow-up waves as well as significant main effects of
enrollment panel. Statistically significant interaction effects varied by alcohol use
outcome and time point. Odds ratios for significant interaction effects ranged from 0.61
(interaction between enrollment panel and being a member of the Air Force on problem
drinking in the first follow-up wave) to 5.13 (interaction between enrollment panel and
having a bachelor’s degree on heavy episodic drinking in the first follow-up wave). These
results suggested that predictor variables may vary for each enrollment panel and
suggested that the primary analyses should separate participants by enrollment panel to
get a more accurate understanding of significant predictors of the alcohol use outcomes.
Primary Analyses
Multinomial logistic regression analyses were completed to identify the influence of
predictor variables on each alcohol outcome over the course of all assessment waves. As
previously mentioned, only participants who had complete MCS survey data at baseline
and every follow-up wave for each of the three alcohol outcome variables were included

in the multinomial logistic analyses. Of the 81,247 participants in the overall MCS
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sample, 19,057 participants were included for the problem drinking variable (i.e., 11,210
participants in Panel 1; 7,847 participants in Panel 2) and 17,903 participants were
included for the heavy weekly drinking and heavy episodic drinking variables (i.e.,
10,512 participants in Panel 1; 7,391 participants in Panel 2; see Figure for the participant
flow diagram). Participants were further subdivided by initiation and persistence based
upon their baseline alcohol use for all three alcohol use outcomes. In addition, the
multinomial logistic regression analyses used the recoded alcohol use risk categories and
classified participants as being in the lowest risk, highest risk, or variable risk categories
(see Tables 2, 3, and 4 for percentages of cases in each subgroup and risk category).

Statistically significant (p <.05) predictors changed depending on the subset of
participants, the alcohol outcome variable, and the alcohol use risk category. Throughout
the analyses, participants in the lowest risk category served as the reference group.
Statistically significant predictor variables varied for differentiating the lowest risk versus
highest risk categories and the lowest risk versus variable risk categories for all
participant subgroups and alcohol use outcomes. However, there were many common
significant predictor variables found for differentiating both the lowest risk versus highest
risk categories and the lowest risk versus variable risk categories. Of particular note,
occupation status as a healthcare professional was not a statistically significant predictor
for any alcohol outcome in any participant subgroup.
Problem Drinking

Initiation subgroup.

The Panel 1 initiation subgroup contained 9,737 participants (see Table 5 for full list

of significant predictors). Common predictors of problem drinking between participants
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Table 2: Number and percentages of participants in the lowest risk, highest risk, and
variable risk categories for problem drinking

Panel 1 Panel 2
Initiation Persistence Initiation Persistence
Alcohol risk level n? % n® % n % nd %
Lowest risk 8,578 88.10 638 43.31 5,571 84.22 577 46.83
Highest risk 58 0.60 166 11.27 259 3.92 255 20.70
Variable risk 1,101 11.31 669 4542 785 11.87 400 32.47

Panel | initiation n=9,737. PPanel 1 persistence n=1,473. “Panel 2 initiation n=6,615. ‘Panel 2 persistence
n=1,232

Table 3: Number and percentages of participants in the lowest risk, highest risk, and
variable risk categories for heavy weekly drinking

Panel 1 Panel 2
Initiation Persistence Initiation Persistence
Alcohol risk level n? % n® % n° % nd %
Lowest risk 8,201 86.59 385 36.98 5,599 86.55 531 57.78
Highest risk 114 1.20 219 21.04 162 2.50 140 15.03
Variable risk 1,156 12.21 437 42.98 708 10.94 251 27.22

Panel | initiation n=9,471. PPanel 1 persistence n=1,041. “Panel 2 initiation n=6,469. ‘Panel 2 persistence
n=922

Table 4: Number and percentages of participants in the lowest risk, highest risk, and
variable risk categories for heavy episodic drinking

Panel 1 Panel 2
Initiation Persistence Initiation Persistence
Alcohol risk level n? % n® % n° % nd %
Lowest risk 3,176  63.84 676 12.21 1,631 58.08 749 16.34
Highest risk 280 5.63 2,405 43.44 424 15.10 2,405 52.48
Variable risk 1,519  30.53 2,456 44.36 753 26.82 1,429 31.18

Panel 1 initiation n=4,975. ®Panel 1 persistence n=5,537. “Panel 2 initiation n=2,808. ‘Panel 2 persistence
n=4,583



Table 5: Significant multinomial logistic regression outcomes for problem drinking among the 9,737 Panel 1 initiation subgroup

participants
Highest risk category Variable risk category

Variables B SE OR 95% C.I. p B SE OR 95% C.1. p

Male 71 34 2.04 1.05-3.96 .036 42 .08 1.52 1.30-1.79 <.001
Negative PTSD -1.27 .33 28 A15-.53 <.001 -0.77 .09 47 39-.56 <.001
No tobacco use -1.27 .28 28 .16 - .49 <.001 -0.47 .07 .63 .54-.72 <.001
Guard/Reserve .83 35 2.30 1.16 —4.55 017 31 .09 136 1.15-1.61 <001
Married -0.22 .10 .80 .66 -.97 .024
Birth year: Pre-1960 -0.97 .19 38 26-.55 <.001
Birth year: 1960-1969 -0.80 .18 45 32-.64 <.001
Army 43 .09 156 131-1.82 <.001
Navy 40 .10 149 123-1.81 <.001
Separated from service -0.43 .08 .65  .55-.76 <.001

Note: Reference group is the lowest risk participant category.

114
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in the highest risk and variable risk categories included PTSD screening status, gender,
active duty status, and tobacco use. Participants were more likely to endorse problem
drinking throughout follow-up waves if they screened positive for PTSD, were male,
belonged to the National Guard/Reserve, and used tobacco.

The Panel 2 initiation subgroup contained 6,615 participants (see Table 6 for full list
of significant predictors). Common predictors of problem drinking between participants
in the highest risk and variable risk categories included PTSD screening status, separation
from military service, birth year, gender, active duty status, being in the Army, being in
the Navy, and tobacco use. Participants were more likely to endorse problem drinking
throughout follow-up waves if they screened positive for PTSD, had separated from
military service during follow-up, were younger (i.e., born in or after 1980), were male,
belonged to the National Guard/Reserve, were in the Army or Navy, and used tobacco.

Collectively, these results suggest that, for participants who did not endorse problem
drinking at baseline, screening positive for PTSD, being male, belonging to the National
Guard/Reserve, and using tobacco influenced subsequent endorsement of problem
drinking during follow periods regardless of enrollment panel.

Persistence subgroup.

The Panel 1 persistence subgroup contained 1,473 participants (see Table 7 for full
list of significant predictors). Common predictors for problem drinking between
participants in the highest risk and variable risk categories included separation from
military service, gender, and active duty status. Participants were more likely to endorse
problem drinking throughout follow-up waves if they had separated from military service

during follow-up, were male, and belonged to the National Guard/Reserve.



Table 6: Significant multinomial logistic regression outcomes for problem drinking among the 6,615 Panel 2 initiation subgroup
participants

Highest risk category Variable risk category

Variables B SE OR 95% C.I. p B SE OR 95% C.I. p
Male .84 .16 2.32 1.71-3.14  <.001 33 .09 1.39 1.17-1.65 <.001
Negative PTSD -0.75 15 47 35 - .64 <.001 -0.43 .10 .65 53-.79 <001
No tobacco use -0.64 14 .53 40 - .69 <.001 -0.54 .08 .58 50-.69 <001
Guard/Reserve .67 .16 1.96 1.44-2.67 <001 22 .10 1.25 1.03-1.52 .022
Birth year: Pre-1960 -2.07 73 13 .03-.52 .004
Birth year: 1960-1969 -1.00 32 37 .20 - .68 .002 -0.55 17 .58 41 - .81 .001
Birth year: 1970-1979 -0.60 17 .55 40 -.76 <.001 -0.34 .10 71 59-.86 <001
Deployed without combat -0.29 A1 75 .60 - .92 .007
Army 92 .20 2.52 1.71-3.70  <.001 78 A1 2.19 1.77-2.70 <.001
Navy .65 24 1.91 1.19-3.07 .007 .63 13 1.87 1.45-2.41 <.001
Separated from service -0.80 .14 45 .34 -.60 <.001 -0.31 .09 73 .62 -.87 <001
Enlisted status .76 32 2.14 1.15-3.96 .016

Note: Reference group is the lowest risk participant category.

(44



Table 7: Significant multinomial logistic regression outcomes for problem drinking among the 1,473 Panel 1 persistence subgroup
participants

Highest risk category Variable risk category
Variables B SE OR 95% C.I p B SE OR 95% C.I. p
Male .84 25 2.31 1.41-3.7 .001 .54 15 1.71 1.29-2.28 <.001
Guard/Reserve .82 .24 2.27 1.42 -3.63 .001 51 15 1.66 1.24-2.21 .001
Never married .61 .29 1.85 1.04-3.29 .037
Separated from service -0.72 22 .49 32-.76 .001 -0.32 15 73 55-.97 .029

Note: Reference group is the lowest risk participant category

197
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The Panel 2 persistence subgroup contained 1,232 participants (see Table 8 for
full list of significant predictors). Common predictors of problem drinking between
participants in the highest risk and variable risk categories included active duty status,
being in the Navy, and tobacco use. Participants were more likely to endorse problem
drinking throughout follow-ups if they belonged to the National Guard/Reserve, were in
the Navy, and used tobacco. Taken together, these results suggest that, for participants
who endorsed problem drinking at baseline, belonging to the National Guard/Reserve
influenced subsequent endorsement of problem drinking during follow-up periods
regardless of enrollment panel.

Heavy Weekly Drinking

Initiation subgroup.

The Panel 1 initiation subgroup contained 9,471 participants (see Table 9 for full list
of significant predictors). Common predictors of heavy weekly drinking between
participants in the highest risk and variable risk categories included separation from
military service, being in the Army, and tobacco use. Participants were more likely to
endorse heavy weekly drinking throughout follow-up waves if they had separated from
military service during follow-up, were in the Army, and used tobacco.

The Panel 2 initiation subgroup contained 6,469 participants (see Table 10 for full
list of significant predictors). Common predictors of heavy weekly drinking between
participants in the highest risk and variable risk categories included birth year,
deployment status, being in the Army and tobacco use. Participants were more likely to
endorse heavy weekly drinking throughout follow-up waves if they were younger (i.e.,

born in or after 1980), had been deployed with combat exposure, in the Army and used



Table 8: Significant multinomial logistic regression outcomes for problem drinking among the 1,232 Panel 2 persistence subgroup

participants
Highest risk category Variable risk category
Variables B SE OR 95% C.L p B SE OR 95% C.1. p
Male 46 18 1.59 1.11-2.27 .012
Negative PTSD
Guard/Reserve .63 .20 1.88 1.27-2.80 .002 .50 17 1.65 1.18-2.32  .004
No tobacco use -0.36 17 .70 .50 - .98 .038 -0.30 .14 74 .56 - .98 .038
Deployed without combat -0.59 22 .55 .36 - .86 .008
Separated from service -0.75 18 47 33-.67 <.001
Enlisted status .90 35 2.45 1.23-4.86 .010
Army 72 25 2.05 1.25-3.36 .004
Navy 72 .29 2.06 1.17-3.64 .012 45 21 1.56 1.03-236  .036

Note: Reference group is the lowest risk participant category.

9%



Table 9: Significant multinomial logistic regression outcomes for heavy weekly drinking among the 9,471 Panel 1 initiation subgroup

participants
Highest risk category Variable risk category

Variables B SE OR 95% C.1. p B SE OR 95% C.I. p

Male -0.18 .08 .84 12 -.97 .016
Negative PTSD -0.40 .10 .67 .56 - .81 <.001
No tobacco use -1.03 21 .36 24 -.53 <.001 -0.64 .07 .53 46 - .61 <.001
Guard/Reserve 23 .08 1.26 1.07-1.49 .005
Married -0.20 .09 .82 .68 - .99 .034
Birth year: Pre-1960 -0.51 .19 .60 42 - .86 .006
Birth year: 1960-1969 -0.42 18 .66 A47-.93 .016
Not deployed -0.20 .08 92 .70 - .96 015
Army .55 .25 1.74 1.06 —2.86 .030 23 .08 1.26 1.08 -1.48 .003
Navy .20 .09 1.22 1.02-1.47 .034
Separated from service  -0.55 24 .58 36-.92 .020 -0.23 .08 .80 .68 -.93 .005
Race: Black -0.52 .15 .60 45 -.80 .001

Note: Reference group is the lowest risk participant category.

14



Table 10: Significant multinomial logistic regression outcomes for heavy weekly drinking among the 6,469 Panel 2 initiation

subgroup participants
Highest risk category Variable risk category

Variables B SE OR 95% C.I. p B SE OR 95% C.L. p
Negative PTSD -0.25 11 78 .63 -.97 .024
No tobacco use -0.95 17 39 28 - .55 <.001 -0.63 .09 .54 45 -.63 <.001
Guard/Reserve 57 .20 1.77 1.19-2.62 .005

Birth year: 1960-1969 -0.44 18 .65 A45-.92 .016
Birth year: 1970-1979 -0.43 .20 .65 44 - 97 .034 -0.27 .10 a7 .63 - .93 .008
Not deployed -0.49 22 .62 40 - .94 .025 -0.30 11 74 .60 - .92 .006
Separated from service -0.71 18 .49 .35-.69 <.001

Race: White 23 12 1.26 1.00-1.59 .049
Associate’s degree or less -0.57 27 57 .34 - .96 .033

Army 57 22 1.77 1.14-2.75 011 24 .10 1.27 1.04-1.56 .020

Note: Reference group is the lowest risk participant category.

LY
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tobacco.

Collectively, these results suggest that, for participants who did not endorse heavy
weekly drinking at baseline, being in the Army and using tobacco influenced subsequent
endorsement of heavy weekly drinking during follow-up periods regardless of enrollment
panel.

Persistence subgroup.

The Panel 1 persistence subgroup contained 1,041 participants (see Table 11 for full
list of significant predictors). The sole common predictor of heavy weekly drinking
between participants in the highest risk and variable risk categories included birth year
such that those participants who were older (i.e., born in or before 1969) were more likely
to endorse heavy weekly drinking at follow-up.

The Panel 2 persistence subgroup contained 922 participants (see Table 12 for full
list of significant predictors). The sole common predictor of heavy weekly drinking
between participants in the highest risk and variable risk categories was being in the
Navy.

Heavy Episodic Drinking

Initiation subgroup.

The Panel 1 initiation subgroup contained 4,975 participants (see Table 13 for full
list of significant predictors). Common predictors of heavy episodic drinking between
participants in the highest risk and variable risk categories included experiencing combat
deployment, birth year, race, gender, being in the Army, and tobacco use. Participants
were more likely to endorse heavy episodic drinking throughout follow-up waves if they

were deployed and experienced combat, were younger (i.e., born in or after 1980),



Table 11: Significant multinomial logistic regression outcomes for heavy weekly drinking among the 1,041 Panel 1 persistence

subgroup participants
Highest risk category Variable risk category
Variables B SE OR 95% C.I p B SE OR 95% C.I. p
Birth year: Pre-1960 2.16 53 8.67 3.07-2443 <001 1.08 .36 2.96 1.46 -5.99 .003
Birth year: 1960-1969 1.45 .50 4.25 1.60-11.31 .004
Not deployed .50 24 1.65 1.02 -2.66 .040
Deployed without combat -0.48 .20 .62 42-.92 .017

Note: Reference group is the lowest risk participant category.

Table 12: Significant multinomial logistic regression outcomes for heavy weekly drinking among the 922 Panel 2 persistence

subgroup participants

Highest risk category Variable risk category
Variables B SE OR 95% C.L p B SE OR 95% C.I. p
Male 71 24 2.04 1.28-3.26 .003
Army A7 22 1.59 1.04 -2.45 .033
Navy .80 32 222 1.19-4.13 .012 .61 26 1.84 1.10-3.05 .020

Note: Reference group is the lowest risk participant category.
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Table 13: Significant multinomial logistic regression outcomes for heavy episodic drinking among the 4,975 Panel 1 initiation
subgroup participants

Highest risk category Variable risk category

Variables B SE OR 95% C.I. p B SE OR 95% C.1. p
Male 1.33 A8 3.80 2.68—5.38 <.001 .50 .08 1.65 1.43-1.92 <.001
Negative PTSD -0.37 11 .70 57-.87 .001
No tobacco use -0.67 .16 51 37-.70 <.001 -0.41 .09 .66 .56 -.79 <.001
Birth year: Pre-1960 -3.01 40 .05 .02 - .11 <.001 -1.67 .29 .19 A1-.34 <.001
Birth year: 1960-1969 -2.41 .38 .09 .04-.19 <.001 -1.16 .29 31 A8 -.55 <.001
Birth year: 1970-1979 -1.77 38 17 .08 - .36 <.001 -0.72 .29 49 28 - .85 .012
Not deployed -0.43 17 .65 A7-.90 .009 -0.37 .09 .69 .59 - .82 <.001
Army .58 .16 1.79 1.31-2.46 <.001 17 .08 1.19 1.02-1.39 .031
Navy 22 .09 1.25 1.04-1.49 017
Enlisted status .66 .20 1.93 1.32-2.85 .001

Race: Black -0.67 28 .52 .30 - .89 .016 -0.35 13 .70 .54 - 91 .007
Associate’s degree or less .34 .09 1.40 1.17-1.69 <.001

Note: Reference group is the lowest risk participant category.
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identified as a race besides Caucasian or Black, were male, and used tobacco.

The Panel 2 initiation subgroup contained 2,808 participants (see Table 14 for full
list of significant predictors). Common predictors of heavy episodic drinking between
participants in the highest risk and variable risk categories included birth year, race,
gender, deployment status, and tobacco use. Participants were more likely to endorse
heavy episodic drinking throughout follow-up waves if they were younger (i.e., born in or
after 1980), identified as a race other than Caucasian or Black, were male, had deployed
with combat exposure, and used tobacco.

Together, these results suggest that, for participants who did not endorse heavy
episodic drinking at baseline, being younger in age, identifying as a race other than
Caucasian or Black, being male, deploying with combat exposure, and using tobacco
influenced subsequent endorsement of heavy episodic drinking during follow periods
regardless of enrollment panel.

Persistence subgroup.

The Panel 1 persistence subgroup contained 5,537 participants (see Table 15 for full
list of significant predictors). Common predictors of heavy episodic drinking between
participants in the highest risk and variable risk categories included education, birth year,
gender, active duty status, and tobacco use. Participants were more likely to endorse
heavy episodic drinking throughout follow-up waves if they had an associate’s degree or
less, were younger (i.e., born in or after 1980), were male, belonged to the National
Guard/Reserve, and used tobacco.

The Panel 2 persistence subgroup contained 4,583 participants (see Table 16 for full



Table 14: Significant multinomial logistic regression outcomes for heavy episodic drinking among the 2,808 Panel 2 initiation
subgroup participants

Highest risk category Variable risk category

Variables B SE OR 95% C.1. p B SE OR 95% C.IL p
Male .88 A3 242 1.88-3.10 <.001 38 .10 146 1.21-1.78 <.001
No tobacco use -0.71 13 49 .38 -.63 <.001 -0.37 11 .69 .56 - .86 .001
Birth year: Pre-1960 -2.15 .62 A2 .03-.39 .001 -2.51 54 .08 .03-.23 <.001
Birth year: 1960-1969 -1.48 24 23 .14 - 37 <.001 -0.94 17 .39 28 -.55 <.001
Birth year: 1970-1979 -0.88 15 41 31-.55 <.001 -0.51 A1 .60 A8 -.75 <.001
Never married .62 .26 1.85 1.10-3.10 .020

Not deployed -0.37 .15 .69 S1-.93 014 -0.40 12 .67 S53-.84 .001
Army .59 15 1.80 1.34-2.40 <.001

Navy 45 19 1.56 1.09-2.25 .016

Race: Black -0.85 24 43 27 - .68 <.001 -0.56 18 .57 41 - .81 .001

Note: Reference group is the lowest risk participant category.
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Table 15: Significant multinomial logistic regression outcomes for heavy episodic drinking among the 5,537 Panel 1 persistence

subgroup participants
Highest risk category Variable risk category

Variables SE OR 95% C.I. p B SE OR 95% C.I. p
Male 11 3.57 2.87-4.45 <001 .59 11 1.81 1.47-2.22 <.001
No tobacco use -0.72 A1 49 39-.60 <.001 -0.49 11 .61 .50-.75 <.001
Reserve/Guard 12 1.69 1.34-2.13 <001 .35 12 1.42 1.13-1.78 .003
Birth year: Pre-1960 -0.69 .29 .50 .28 - .89 .018 -0.66 29 .52 29 -.90 .020
Birth year: 1960-1969 -0.59 27 .55 32-.94 .029
Associate’s degree or less 13 1.44 1.12-1.85 .005 .36 13 1.43 1.12-1.84 .004
Navy 13 1.31 1.03-1.68 .030

Note: Reference group is the lowest risk participant category.

Table 16: Significant multinomial logistic regression outcomes for heavy episodic drinking among the 4,583 Panel 2 persistence

subgroup participants

Highest risk category Variable risk category

Variables B SE OR 95% C.L p B SE OR 95% C.I p

Male 1.15 .10 3.15 2.62 -3.80 <.001 46 .10 1.58 1.30-191 <.001
No tobacco use -0.49 .09 .61 51-.73 <.001 -0.22 .10 .80 .67-.97 .023

Guard/Reserve 44 11 1.55 1.24-193 <.001

Birth year: Pre-1960 -1.76 47 17 .07 - .43 <.001 -1.18 S1 31 11-.83 .020
Birth year: 1960-1969 -1.12 .20 33 22- .48 <.001 -0.51 .20 .60 A41-.89 011

Birth year: 1970-1979 -0.47 11 .63 S1-.77 <.001

Not deployed -0.31 A1 73 .59-.92 .007

Army .26 11 1.29 1.05-1.59 .017

Navy 57 13 1.77 1.36 -2.29 <.001

Race: White .34 12 1.40 1.11-1.77 .005

Note: Reference group is the lowest risk participant category.
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list of significant predictors). Common predictors of heavy episodic drinking between
participants in the highest risk and variable risk categories included birth year, gender,
and tobacco use. Participants were more likely to endorse heavy episodic drinking
throughout follow-up waves if they were younger (i.e., born in or after 1980), were male,
and used tobacco.

These results suggest that, for participants who endorsed heavy episodic drinking at
baseline, being younger in age and using tobacco influenced subsequent endorsement of
heavy episodic drinking during follow periods regardless of enrollment panel.

Sample Selection Analyses

The use of multinomial logistic regression resulted in list-wise deletion of
participants for each of the three alcohol use outcome variables. Initially, Panel 1
included 62,582 participants; however, after excluding those participants with incomplete
data for all follow-up waves, the primary analyses included 11,210 participants for the
problem drinking outcome variable and 10,512 participants for both the heavy weekly
drinking and heavy episodic drinking variables. Similarly, Panel 2 initially included
18,665 participants, and ultimately included 7,847 participants for the problem drinking
outcome variable and 7,391 participants for both the heavy weekly drinking and heavy
episodic drinking variables after excluding those participants with incomplete data.

Selection analyses explored whether predictor variables could predict inclusion in or
exclusion from the primary analyses. A cutoff value of p <.25 was used to identify
predictor variables from the primary analyses that would be retained in the selection
analyses. Once these predictors were identified and retained, Cox and Snell R? values

derived from binary logistic regression models were identified to assess whether
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predictor variables predicted participant inclusion in or exclusion from the primary
analyses (Cox & Snell, 1989). It was found that all predictor variables met this criterion
in at least one participant subgroup for each alcohol use outcome; as such, all predictor
variables were included in the selection analyses.

Binary logistic regression models were run using an outcome variable of being
included in or excluded from the primary analyses for each alcohol use outcome variable.
Cox and Snell R? values varied by participant subgroup and alcohol use outcome.
Participants in the Panel 1 initiation subgroup had the smallest range of Cox and Snell R?
values (.08 to .10), while participants in the Panel 2 persistence subgroup had the largest
range of Cox and Snell R? values (.18 to .27). These analyses suggest that the predictor
variables included in the logistic models together accounted for between 8.32% and
27.31% of the explanation for inclusion in the primary analyses. Interestingly, the binary
logistic regression models suggested that participants screening positive for PTSD were
consistently less likely to be included in the primary analyses across every participant
subgroup and alcohol use outcome variable more than any other predictor variable. In
fact, when holding the other predictor variables constant and depending on the alcohol
use outcome variable, participants who screened positive for PTSD were 65.56% to
97.62% less likely to be included in the primary analyses. This suggests that participants
with incomplete follow-up data (who were subsequently excluded from the primary
analyses) had higher rates of screening positive for PTSD, resulting in the attenuation of
the true effect of screening positive for PTSD in the primary analyses. This bias would
lead the results to be a more conservative estimate of the effect of PTSD on alcohol use

outcomes.
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In addition, univariate analyses assessed whether predictor variables interacted with
having a healthcare occupation, screening positive for PTSD, and/or enlisted status when
predicting inclusion in the primary analyses as these were the three primary variables of
interest with regards to alcohol use outcomes. Univariate logistic regression analyses
revealed that there were interaction effects between multiple predictors and occupation as
a healthcare professional, having a positive PTSD screening, and/or with enlisted status;
however, the number and strength of these interactions varied by participant subgroup
and alcohol use outcome variable.

The most common interaction occurred between birth year category and PTSD
status. These significant interactions were present in all three alcohol use outcomes for
participants in Panel 1 such that younger participants (i.e., born in or after 1980) who
screened positive for PTSD were 72.79% to 88.90% less likely to be included in the
primary analyses than those who were older and/or screened negative for PTSD.
Interestingly, among Panel 2 participants, the interaction between birth year category and
PTSD status was only significant for the problem drinking outcome by which younger
participants screening positive for PTSD were 85.97% less likely to be included in the
primary analyses than older participants and/or participants screening negative for PTSD.
Among Panel 2 participants, analyses found that significant interactions between birth
year category and occupation as a healthcare professional were present for the heavy
weekly drinking and heavy episodic drinking outcomes such that younger participants
who identified as healthcare professionals were 84.35% to 88.70% less likely to be
included in these analyses than those who were older and/or who did not work as a

healthcare provider. Few interaction effects were found between predictor variables and



57

enlisted status. The most salient interactions were between holding officer status and
being in the Navy such that Panel 1 participants with these characteristics were 84.39%
less likely to be included in the heavy weekly drinking analyses and 94.35% less likely to
be included in the problem drinking analyses as compared to enlisted personnel in the
Army.

Overall, these significant interactions may suggest that the results of the primary
analyses are biased toward participants who are older, especially among those who screen
positive for PTSD. These interaction effects suggest that, while some predictor variables
may have had some predictive utility regarding whether participants would be included in
the primary analyses, this was not a constant effect and was influenced for some variables
(in particular, birth year category) by the presence of having a healthcare occupation,

screening positive for PTSD, and/or being enlisted status.
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CHAPTER IV: DISCUSSION
Interpretation of Findings

Military healthcare professionals face many of the same military service-related
stressors as service members in non-healthcare roles, yet are frequently underrepresented
in research and clinical settings. In fact, in some ways they may experience more
stressors because their role makes them more likely to come in contact with frequent
mass combat injuries and casualties. This study examined the influence of serving in the
armed forces as a healthcare professional, screening positive for PTSD, and being of
enlisted status on problem drinking, heavy weekly drinking, and heavy episodic drinking
across two unique participant enrollment panels with distinct levels of baseline alcohol
use. Participants were followed for up to nine years following baseline, which enabled
the analyses to explore the effect that time may have played on alcohol use outcomes.

The study results indicate that occupation as a military healthcare professional did
not enhance the risk for problem drinking, heavy weekly drinking, or heavy episodic
drinking among service members enrolled in the Millennium Cohort Study. This is
surprising given the literature suggesting that healthcare professionals in general are at
risk for alcohol misuse (Bennett & O'Donovan, 2001; Brooks et al., 2011; Gibbons et al.,
2012). In addition, it does not appear that risk factors for alcohol misuse stemming from
being a healthcare professional and from serving in the military are cumulative and
enhance one’s risk for problem drinking, heavy weekly drinking, or heavy episodic
drinking. Instead, it appears as though aspects inherent to being a member of the military
(e.g., deployments, combat exposure, stressful work environment) play more of a role in

alcohol misuse than one’s specific military occupation (Gutierrez et al., 2006; Jacobson et
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al., 2008; Schumm & Chard, 2012). This information may be beneficial to military
leadership as it suggests that occupation-specific interventions targeting alcohol misuse
may be unnecessary, and prevention and intervention efforts can be designed and
implemented for all service members regardless of occupation.

While the results of this study did not find an effect of occupation on alcohol use
outcomes, it found that screening positive for PTSD was often associated with problem
drinking, heavy weekly drinking, and heavy episodic drinking across enrollment panels
and initiation/persistence groups. This result is consistent with the ample literature
identifying that PTSD tends to co-occur with alcohol abuse among military populations
(Bohnert et al., 2013; Creamer et al., 2001; Hawkins et al., 2010; Jacobsen et al., 2001;
Jacobson et al., 2008; Jakupcak et al., 2010; Kessler et al., 1995). It is important to note
that PTSD was only assessed in the parent study via the PCL-C, which is only intended
for use as a screening tool and cannot alone provide a diagnosis. Thus, it is possible, and
in fact quite likely, that not every participant in this study who screened positive for
PTSD would have met full diagnostic criteria. However, a positive screening for PTSD
co-occurred with alcohol use outcomes often enough in this study (combined with the
relevant literature also noting an association between PTSD and alcohol abuse) to suggest
that military leadership and those providers working with military personnel and veterans
should regularly screen for PTSD and provide alcohol use information, screening, and
intervention for those with PTSD symptoms. In addition, post-deployment debriefing
could include information related to the co-occurrence of PTSD and alcohol use
symptoms to help educate service members on how to recognize the symptoms and seek

appropriate treatment resources.
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Finally, this study hypothesized that military service members holding an enlisted
status would be at greater risk for alcohol misuse than those holding officer status. This
outcome was not consistently observed in our sample, save for some moderate effects
related to problem drinking in the Panel 2 initiation and persistence subsamples and on
heavy episodic drinking among the Panel 1 initiation subsample. This lack of effect is
surprising given the literature suggesting that enlisted service members tend to be at a
greater risk for alcohol misuse than officers, and it is unclear why this effect was not
observed in this sample (Bohnert et al., 2013; Burnett-Zeigler et al., 2011; Jacobson et al.,
2008; Milliken et al., 2007). It is possible that this effect was observed for problem
drinking among our Panel 2 participants as participants in that enrollment group tended to
be younger and may take more risks associated with experiencing negative outcomes
from alcohol use (Ames et al., 2007; Jacobson et al., 2008; Taft et al., 2007). Although
having enlisted status did not play as large of a role on alcohol misuse as variables such
as positive screening for PTSD, it is still recommended that military leadership focus
screening and interventions for alcohol misuse (primarily on the negative consequences
of alcohol misuse) on enlisted personnel to increase these members’ awareness of
possible outcomes of risky alcohol use. Furthermore, other variables that may be
associated with holding enlisted rank (e.g., using tobacco, combat exposure, younger in
age) have been found in the literature to be associated with alcohol misuse which may
highlight the need for interventions targeting this population (Bohnert et al., 2013;
Burnett-Zeigler et al., 2011; Jacobson et al., 2008; Milliken et al., 2007).

These results do not appear to raise the need for alcohol misuse interventions

targeted at military healthcare professionals. However, they do continue to highlight the
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need for alcohol use screening and intervention efforts for the groups identified as having
the highest risk for alcohol misuse concerns including service members screening
positive for PTSD, who use tobacco, who are younger, male, in the Army, and those
serving in the National Guard/Reserve. As the literature has suggested (Calhoun et al.,
2015; Felker, Hawkins, Dobie, Gutierrez, & McFall, 2008; Fernandez, Hartman, &
Olshaker, 2006), it is quite likely that military healthcare professionals will be on the
front lines of addressing alcohol use concerns with these service members. Therefore,
focusing on training healthcare providers on evidence-based screening and intervention
approaches for alcohol use could make alcohol use treatment much more available to
service members. Having military healthcare professionals become more aware of
alcohol use guidelines could better enable them to identify service members presenting as
at-risk for alcohol misuse, and could enable these providers to implement effective brief
interventions as a preliminary source of treatment prior to referring service members to
more specialized alcohol use treatment. Taking this approach may ensure that service
members are having their alcohol misuse addressed in a setting that may carry less stigma
and potential career repercussions versus only having alcohol use addressed in a mental
health or substance use treatment setting.

In addition, the preponderance of research suggesting common risk factors for
alcohol use among military service members (e.g., males, younger, PTSD diagnosis,
combat exposure) provides the opportunity for medical personnel and military leadership
to create brief intervention and educational opportunities related to alcohol use that could
potentially be delivered to large groups of service members who meet these criteria.

Incorporating alcohol use education as part of a unit’s debriefing process following



62

deployment or as part of routine medical clearance could help service members learn
about problematic alcohol use and be more likely to either change their drinking or seek
assistance. Incorporating these efforts as routine interventions also may help reduce the
stigma surrounding addressing alcohol use and may lead to improved troop readiness and
overall functioning. Such an approach would also be consistent with the public health
approach to alcohol and other drug problems recently advocated by the Surgeon General
(Substance Abuse and Mental Health Services Administration & Office of the Surgeon
General, 2016).
Strengths and Limitations

This study has important strengths. This is, to the author’s knowledge, the first study
to explore alcohol misuse specifically among healthcare professionals involved with
operations supporting OEF/OIF. This population has been chronically under-represented
in the literature despite potentially being at-risk for alcohol misuse. Having a better
understanding of any unique aspects inherent to serving as a military healthcare
professional could provide military leadership with an improved ability to prevent and
address any problem areas within this group. In addition, understanding the unique role
that military healthcare professionals can play with regards to identifying and treating
alcohol misuse among other service members may help military leadership leverage the
abilities of healthcare professionals to work with various types of service members in
order to improve overall unit health and readiness.

Another major strength is the use of the participants in the Millennium Cohort Study,
which were drawn from all military service branches, represented the larger armed forces

population (including over-sampling of women and National Guard/Reserve troops), and
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provided up to nine years of follow-up data. Using these longitudinal data enabled the
present study to separate participants into subgroups based on their alcohol use patterns
in order to identify whether or not risk factors varied based on initial alcohol
consumption, and resulted in very large sample sizes despite the number of participants
excluded for having incomplete data. Having the ability to follow the same participants
over the course of nearly a decade helped identify trends in changes in alcohol use and
speculate what may have changed participants’ alcohol use over time. The use of a
prospective study may be particularly beneficial in substance use research as many
studies asking for retrospective self-reports of alcohol misuse may be inaccurate
(Dawson, 2003; Feunekes, van't Veer, van Staveren, & Kok, 1999; Heeb & Gmel, 2005;
Jacobson et al., 2008). In addition, having the alcohol use measures embedded in a larger
survey packet may have led to more reliable self-report data as the original MCS focuses
on general health outcomes among military personnel rather than substance use in
particular which still faces stigma among military populations (D'Onoftrio & Degutis,
2002; Johnson, Woychek, Vaughan, & Seale, 2013; Saitz, 2005).

An additional strength is that this study explored multiple predictors of alcohol use
outcomes rather than only exploring occupation, PTSD screening, and enlisted status as
predictors. While occupation as a healthcare professional, positive screening for PTSD,
and having enlisted status were the primary predictor variables of interest, including
additional demographic and military-related variables helped clarify contributing factors
of alcohol misuse. Relatedly, exploring multiple alcohol use outcomes provided a more
comprehensive account of participants’ alcohol use rather than only focusing on quantity

or frequency of use. Including multiple predictor variables and alcohol use outcomes
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produced results that were in line with much of the literature establishing personal
characteristics associated with alcohol use among service members involved with
OEF/OIF operations (Calhoun et al., 2015; Felker et al., 2008; Fernandez et al., 2006).
While there were no major revelations related to variables associated with alcohol use,
these outcomes provide more information about subgroups of OEF/OIF service members
who may be considered at higher risk for alcohol misuse (i.e., those screening positive for
PTSD, younger, combat exposure) and may help with future intervention planning.

One limitation to this study is that time was not included as a random variable across
follow-up waves, and the analyses resulted in list-wise deletion and the exclusion of a
substantial number of participants. Given the importance of separating the participants
into subgroups by enrollment panel and baseline alcohol use, it was not possible to
achieve a sufficient number of participants in each subgroup to explore the random
influence of time on these subgroups using mixed modeling. The inclusion of time as a
random variable may have helped clarify the influence that time played on risk factors for
alcohol outcomes. While this issue was addressed by only including participants with
completed data across all available time points and incorporated the effect of time as best
as possible, the ability to use mixed modeling approaches would have allowed for the
inclusion of participants with missing data to enhance the generalizability of the results.
In addition, selection analyses suggested that our estimates of the effects of certain
predictors (i.e., positive PTSD screening) may be attenuated by the fact that participants
with these characteristics were excluded from the analyses. It is preferable to have a more
conservative estimate of the effects rather than a more robust estimate as this leaves room

for future studies to address these effects.
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Another limitation was the manner in which alcohol use information was gathered
among participants. Given that this study used data from a larger study, variables and
data used for analyses were limited to what had been previously collected. It may have
been beneficial to obtain alcohol use data over a longer period of time (i.e., longer than
the seven days preceding survey completion) to obtain a more reliable estimate of alcohol
use among this sample. This may have better enabled the participants to be split into
baseline alcohol use groups more representative of their actual use rather than solely
based on their use during the week prior to completing the survey. In addition,
information related to prior experience with alcohol treatment services would have
helped the groups to be divided into clinical and non-clinical samples, which may have
influenced alcohol use over time. It is unknown, however, what effect this may have had
on the role of occupation on alcohol use.

One final limitation is the inability to separate healthcare occupations into those
providing direct clinical care versus those in more administrative or laboratory roles.
Healthcare occupation was determined via self-reported endorsement of a set of
occupation codes on the survey. These codes combined clinical and non-clinical
healthcare occupations, and it was not feasible to separate them based on their
occupational descriptions. Having more clearly defined healthcare occupation categories
may help determine whether some specific occupations (i.e., those with direct clinical
care) may be at risk for alcohol misuse and thus need additional preventative and
intervention attention.

Future Directions

Unfortunately, it seems unlikely that combat deployments will cease occurring for
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military personnel. Given this reality, it is vital that research continues to assess risk
factors for alcohol misuse among military personnel of all occupations, ranks,
backgrounds, and experiences. As the MCS is a longitudinal study, it is planned that
additional participants will be added and followed over time. This presents the
opportunity for future analyses that explore alcohol misuse among all occupations using a
mixed modeling statistical approach to account for participants with incomplete data and
to better explore the influence of time on alcohol misuse. While it is possible that these
types of analyses will not find an effect of occupation on alcohol use, they may provide
more information about other risk factors for alcohol misuse among military members
and lead to more targeted screening and intervention approaches.

This study only focused on alcohol misuse among military healthcare professionals;
however, literature on civilian healthcare providers has suggested that other substances
(e.g., illicit drugs, prescription medications) may be abused by providers and may vary
depending on the providers’ specialty practice area (Bennett & O'Donovan, 2001; Brooks
et al., 2011; Kenna & Wood, 2004). Future studies should explore the prevalence of
misuse of other substances among military healthcare providers as this area has been
understudied and could be an issue that influences patient care. Future studies can
continue to focus on physical and mental health concerns prevalent among military
healthcare professionals in order to identify any trends among this potentially vulnerable
group. In addition, gaining a better understanding of coping skills utilized by military
healthcare professionals may lead to a better approach for necessary interventions
specifically for this population.

Finally, while the military has made efforts to assess for and prevent alcohol-related



67

issues among service members, it is clear that alcohol abuse remains a prevalent concern.
As future studies continue to identify risk factors and more alcohol use prevention,
screening, and intervention approaches are implemented within the military, studies will
need to continually assess their utility and effectiveness to ensure troop readiness and
health. Continuing to make mental health treatment a priority may help continue the trend
of decreasing stigma in seeking necessary services. Educating members of the military
about substance use, mental health, and physical health could also lead to a military that
is healthier, more aware of warning signs of health issues, and more ready to successfully

carry out their duties.



68

REFERENCES

Ames, G. M., Cunradi, C. B., Moore, R. S., & Stern, P. (2007). Military culture and
drinking behavior among US Navy careerists. Journal of Studies on Alcohol and
Drugs, 68(3), 336-344. doi:10.15288/jsad.2007.68.336

Armed Forces Health Surveillance Center. (2014). Numbers and proportions of U.S.
military members in treatment for mental disorders over time, active component,
January 2000-September 2013. Medical Surveillance Monthly Report, 21(5), 2-7.

Barlas, F. M., Cambridge, M. H., Spera, C., Szoc, R., & Thomas, R. K. (2011).
Relationship of military deployment recency, frequency, duration, and combat
exposure to alcohol use in the Air Force. Journal of Studies on Alcohol and
Drugs, 72, 5-14.

Barlas, F. M., Higgins, W. B., Pfieger, J. C., & Diecker, K. (2013). 2011 Health Related
Behaviors Survey of Active Duty Military Personnel. Fairfax, VA: ICF
International.

Bell, N. S., Harford, T., McCarroll, J. E., & Senier, L. (2004). Drinking and spouse abuse
among US Army soldiers. Alcoholism: Clinical and Experimental Research,
28(12), 1890-1897. doi:10.1097/01.ALC.0000148102.89841.9B

Bell, N. S., Williams, J. O., Senier, L., Amoroso, P. J., & Strowman, S. R. (2002). The
U.S. Army's Health Risk Appraisal (HRA) Survey Part 11: Generalizability,
Sample Selection, and Bias. Technical Note T02/18. Natick, MA: US Army
Research Institute of Environmental Medicine.

Bell, N. S., Williams, J. O., Senier, L., Strowman, S. R., & Amoroso, P. J. (2003). The

reliability and validity of the self-reported drinking measures in the Army's Health



69

Risk Appraisal survey. Alcoholism: Clinical and Experimental Research, 27(5),
826-834. doi:10.1097/01.ALC.0000067978.27660.73

Bennett, J., & O'Donovan, D. (2001). Substance misuse by doctors, nurses and other
healthcare workers. Current Opinion in Psychiatry, 14, 195-199.

Blanchard, E. B., Jones-Alexander, J., Buckley, T. C., & Forneris, C. A. (1996).
Psychometric properties of the PTSD checklist (PCL). Behaviour Research and
Therapy, 34(8), 669-673. doi:10.1016/0005-7967(96)00033-2

Bohnert, K. M., Ilgen, M. A., Rosen, C. S., Desai, R. A., Austin, K., & Blow, F. C.
(2013). The association between substance use disorders and mortality among a
cohort of Veterans with posttraumatic stress disorder: Variation by age cohort and
mortality type. Drug and Alcohol Dependence, 128(1-2), 98-103.
doi:10.1016/j.drugalcdep.2012.08.015

Bray, R. M., & Hourani, L. L. (2007). Substance use trends among active duty military
personnel: Findings from the United States Department of Defense Health Related
Behavior Surveys, 1980-2005. Addiction, 102(7), 1092-1101. doi:10.1111/j.1360-
0443.2007.01841.x

Brooks, S. K., Gerada, C., & Chalder, T. (2011). Review of literature on the mental
health of doctors: Are specialist services needed? Journal of Mental Health,
20(2), 146-156. doi:10.3109/09638237.2010.541300

Brown, P. J., Stout, R. L., & Mueller, T. (1999). Substance use disorder and
posttraumatic stress disorder comorbidity: Addiction and psychiatric treatment
rates. Psychology of Addictive Behaviors, 13(2), 115. doi:10.1037/0893-

164X.13.2.115



70

Burnett-Zeigler, 1., Ilgen, M., Valenstein, M., Zivin, K., Gorman, L., Blow, A., . ..
Chermack, S. (2011). Prevalence and correlates of alcohol misuse among
returning Afghanistan and Iraq veterans. Addictive Behaviors, 36(8), 801-806.
doi:10.1016/j.addbeh.2010.12.032

Calhoun, P. S., Schry, A. R., Wagner, H. R., Kimbrel, N. A., Dennis, P., McDonald, S.
D., ... Straits-Troster, K. (2015). The prevalence of binge drinking and receipt of
provider drinking advice among US veterans with military service in Iraq or
Afghanistan. The American Journal of Drug and Alcohol Abuse, 42(3), 1-9.
doi:10.3109/00952990.2015.1051185

Carson, M. A., Paulus, L. A., Lasko, N. B., Metzger, L. J., Wolfe, J., Orr, S. P., &
Pitman, R. K. (2000). Psychophysiologic assessment of posttraumatic stress
disorder in Vietnam nurse veterans who witnessed injury or death. Journal of
Consulting and Clinical Psychology, 68(5), 890-897. doi:10.1037//0022-
006X.68.5.890

Castro, C. A. (2014). The US framework for understanding, preventing, and caring for
the mental health needs of service members who served in combat in Afghanistan
and Iraq: A brief review of the issues and the research. European Journal of
Psychotraumatology, 5, 1-12. doi:10.3402/ejpt.v5.24713

Center, C., Davis, M., Detre, T., Ford, D. E., Hansbrough, W., Hendin, H., . . . Silverman,
M. M. (2003). Confronting depression and suicide in physicians: A consensus
statement. JAMA, 289(23), 3161-3166. doi:10.1001/jama.289.23.3161

Chesbrough, K. B., Ryan, M. A. K., Amoroso, P. J., Boyko, E. J., Gacksetter, G. D.,

Hooper, T. I, . . . Gray, G. C. (2002). The Millennium Cohort Study: A 21-year



71

prospective cohort study of 140,000 military personnel. Military Medicine,
167(6), 483-488.

Clinton-Sherrod, A. M., Barrick, K., & Gibbs, D. (2011). Soldier characteristics, alcohol
abuse risk, and mental health risk as treatment predictors. Military Psychology,
23, 22-35. doi:10.1080/08995605.2011.534408

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155-159.
doi:10.1037/0033-2909.112.1.155

Cox, D. R., & Snell, E. J. (1989). Analysis of Binary Data (Second ed.). New York, NY:
Chapman & Hall/CRC.

Creamer, M., Burgess, P., & McFarlane, A. (2001). Post-traumatic stress disorder:
Findings from the Australian National Survey of Mental Health and Well-being.
Psychological Medicine, 31(7), 1237-1247. doi:10.1017/S0033291701004287

D'Onoftio, G., & Degutis, L. C. (2002). Preventive care in the emergency department:
Screening and brief intervention for alcohol problems in the emergency
department: A systematic review. Academic Emergency Medicine, 9(6), 627-638.
doi:10.1197/aemj.9.6.627

Dawson, D. A. (2000). US low-risk drinking guidelines: An examination of four
alternatives. Alcoholism: Clinical and Experimental Research, 24(12), 1820-
1829. do0i:10.1111/j.1530-0277.2000.tb01986.x

Dawson, D. A. (2003). Methodological issues in measuring alcohol use. Alcohol

Research & Health, 27(1), 18-29.



72

Defense Manpower Data Center. (2015). The Military Family Life Project - Active Duty
Spouse Study Report: Longitudinal Analyses 2010-2012 Project Report. Seaside,
CA Retrieved from http://www.militaryonesource.mil/MilFamStudy.

Department of Veterans Affairs, & Department of Defense. (2015). VA/DoD Clinical
Practice Guideline for the Management of Substance Use Disorders. Washington,
DC Retrieved from
http://www.healthquality.va.gov/guidelines/MH/sud/VADoDSUDCPGRevised22
216.pdf.

Dickstein, B. D., Suvak, M., Litz, B. T., & Adler, A. B. (2010). Heterogeneity in the
course of posttraumatic stress disorder: Trajectories of symptomatology. Journal
of Traumatic Stress, 23(3), 331-339. doi:10.1002/jts.20523

Felker, B., Hawkins, E., Dobie, D., Gutierrez, J., & McFall, M. (2008). Characteristics of
deployed Operation Iraqi Freedom military personnel who seek mental health
care. Military Medicine, 173(2), 155-158. doi:10.7205/MILMED.173.2.155

Fernandez, W. G., Hartman, R., & Olshaker, J. (2006). Brief interventions to reduce
harmful alcohol use among military personnel: Lessons learned from the civilian
experience. Military Medicine, 171(6), 538-543.

Feunekes, G. 1., van't Veer, P., van Staveren, W. A., & Kok, F. J. (1999). Alcohol intake
assessment: The sober facts. American Journal of Epidemiology, 150(1), 105-112.
doi:10.1093/oxfordjournals.aje.a009909

Fischer, H. (2014). A guide to U.S. military casualty statistics: Operation New Dawn,
Operation Iraqi Freedom and Operation Enduring Freedom. Washington, DC:

Library of Congress Congressional Research Services.



73

Fudalej, S., Bohnert, A., Austin, K., Barry, K., Blow, F., & Ilgen, M. (2010). Predictors
of injury-related and non-injury-related mortality among veterans with alcohol
use disorders. Addiction, 105(10), 1759-1766. doi:10.1111/j.1360-
0443.2010.03024.x

Gibbons, S. W., Hickling, E. J., & Watts, D. D. (2012). Combat stressors and post-
traumatic stress in deployed military healthcare professionals: An integrative
review. Journal of Advanced Nursing, 68(1), 3-21. doi:10.1111/j.1365-
2648.2011.05708.x

Givens, J. L., & Tjia, J. (2002). Depressed medical students' use of mental health services
and barriers to use. Academic Medicine, 77(9), 918-921.

Golub, A., Vazan, P., Bennett, A. S., & Liberty, H. J. (2013). Unmet need for treatment
of substance use disorders and serious psychological distress among veterans: A
nationwide analysis using the NSDUH. Military Medicine, 178(1), 107-114.

Gross, C. P., Mead, L. A., Ford, D. E., & Klag, M. J. (2000). Physician, heal thyself?
Regular source of care and use of preventive health services among physicians.
Archives of Internal Medicine, 160(21), 3209-3214.
doi:10.1001/archinte.160.21.3209

Grucza, R. A., Przybeck, T. R., & Cloninger, C. R. (2008). Screening for alcohol
problems: An epidemiological perspective and implications for primary care.
Missouri Medicine, 105(1), 67-71.

Gutierrez, C. A., Blume, A. W., Schmaling, K. B., Stoever, C. J., Fonseca, C., & Russell,
M. L. (2006). Predictors of aversive alcohol consequences in a military sample.

Military Medicine, 171(9), 870-874. doi:10.7205/MILMED.171.9.870



74

Hawkins, E. J., Lapham, G. T., Kivlahan, D. R., & Bradley, K. A. (2010). Recognition
and management of alcohol misuse in OEF/OIF and other veterans in the VA: A
cross-sectional study. Drug and Alcohol Dependence, 109(1-3), 147-153.
doi:10.1016/j.drugalcdep.2009.12.025

Hedeker, D. (2005). Generalized Linear Mixed Models. In B. S. Everitt & D. Howell
(Eds.), Encyclopedia of Statistics in Behavioral Science (Vol. 2). Hoboken, NJ:
John Wiley & Sons, Ltd.

Heeb, J. L., & Gmel, G. (2005). Measuring alcohol consumption: A comparison of
graduated frequency, quantity frequency, and weekly recall diary methods in a
general population survey. Addictive Behaviors, 30(3), 403-413.
doi:10.1016/j.addbeh.2004.04.022

Hoge, C. W., Auchterlonie, J. L., & Milliken, C. S. (2006). Mental health problems, use
of mental health services, and attrition from military service after returning from
deployment to Iraq or Afghanistan. JAMA, 295(9), 1023-1032.
do0i:10.1001/jama.295.9.1023

IBM Corporation. (2011). IBM SPSS Advanced Statistics 20. Armonk, NY: IBM
Corporation.

Institute of Medicine. (2013). Substance use disorders in the U.S. Armed Forces.
Washington, DC: National Academy of Science.

Iowa Persian Gulf Study Group. (1997). Gulf War syndrome. Food and Chemical

Toxicology, 2(35), 306. doi:10.1016/S0278-6915(97)85459-2



75

Jacobsen, L. K., Southwick, S. M., & Kosten, T. R. (2001). Substance use disorders in
patients with posttraumatic stress disorder: A review of the literature. American
Journal of Psychiatry, 158, 1184-1190. doi:10.1176/appi.ajp.158.8.1184

Jacobson, 1. G. (2013). Millennium Cohort Study Update. Defense Health Board Meeting.
Retrieved from https://health.mil/Reference-Center? query= Millennium+ Cohort
+Study

Jacobson, 1. G., Horton, J. L., Leardmann, C. A., Ryan, M. A. K., Boyko, E. J., Wells, T.
S., ... Smith, T. C. (2012). Posttraumatic stress disorder and depression among
U.S. military health care professionals deployed in support of operations in Iraq
and Afghanistan. Journal of Traumatic Stress, 25(6), 616-623.
doi:10.1002/jts.21753

Jacobson, I. G., Ryan, M. K., Hooper, T. L., Smith, T. C., Amoroso, P. J., Boyko, E. J., . .
. Bell, N. S. (2008). Alcohol use and alcohol-related problems before and after
military combat deployment. JAMA, 300(6), 663-675.
do0i:10.1001/jama.300.6.663

Jakupcak, M., Tull, M. T., McDermott, M. J., Kaysen, D., Hunt, S., & Simpson, T.
(2010). PTSD symptom clusters in relationship to alcohol misuse among Iraq and
Afghanistan war veterans seeking post-deployment VA health care. Addictive
Behaviors, 35(9), 840-843. doi:10.1016/j.addbeh.2010.03.023

Jelinek, P. (2012, 09/18/2012). Military alcohol abuse 'culture' is now a 'crisis,' report
finds. Huffington Post. Retrieved from http://www.huffingtonpost.com/

2012/09/18/military-alcohol-abuse-drug-drinking n 1893360.html



76

Johnson, J. A., Woychek, A., Vaughan, D., & Seale, J. P. (2013). Screening for at-risk
alcohol use and drug use in an emergency department: Integration of screening
questions into electronic triage forms achieves high screening rates. Annals of
Emergency Medicine, 62(3), 262-266. doi:10.1016/j.annemergmed.2013.04.011

Jones, M., Fear, N. T., Greenberg, N., Jones, N., Hull, L., Hotopf, M., . . . Rona, R. J.
(2008). Do medical services personnel who deployed to the Iraq war have worse
mental health than other deployed personnel? European Journal of Public Health,
18(4), 422-427. doi:10.1093/eurpub/ckn03 1

Kenna, G. A., & Wood, M. D. (2004). Prevalence of substance use by pharmacists and
other health professionals. Journal of the American Pharmacists Association,
44(6), 684-693. doi:10.1331/1544345042467281

Kessler, R. C., Sonnega, A., Bromet, E., Hughes, M., & Nelson, C. B. (1995).
Posttraumatic stress disorder in the National Comorbidity Survey. Archives of
General Psychiatry, 52(12), 1048-1060.
doi:10.1001/archpsyc.1995.03950240066012

Kline, A., Falca-Dodson, M., Sussner, B., Ciccone, D. S., Chandler, H., Callahan, L., &
Losonczy, M. (2010). Effects of repeated deployment to Iraq and Afghanistan on
the health of New Jersey Army National Guard troops: Implications for military
readiness. American Journal of Public Health, 100(2), 276-283.
doi:10.2105/AJPH.2009.162925

Kolkow, T. T., Spira, J. L., Morse, J. S., & Grieger, T. A. (2007). Post-traumatic stress

disorder and depression in health care providers returning from deployment to



77

Iraq and Afghanistan. Military Medicine, 172(5), 451-455.
doi:10.7205/MILMED.172.5.451

Kulka, R. A., Schlenger, W. E., Fairbank, J. A., Hough, R. L., Jordan, B. K., Marmar, C.
R., & Weiss, D. S. (1990). Trauma and the Vietnam War generation: Report of
findings from the National Vietnam Veterans Readjustment Study. Philadelphia,
PA: Brunner/Mazel.

Marmar, C. R., Schlenger, W., Henn-Haase, C., Qian, M., Purchia, E., Li, M., . . . Kulka,
R. A. (2015). Course of posttraumatic stress disorder 40 years after the Vietnam
War: Findings from the National Vietnam Veterans Longitudinal Study. JAMA
Psychiatry, 72(9), 875-881. doi:10.1001/jamapsychiatry.2015.0803

McCulloch, C. E., & Neuhaus, J. M. (2006). Generalized Linear Mixed Models. In A. H.
El-Shaarawi & W. W. Piegorsch (Eds.), Encyclopedia of Environmetrics (Vol. 2).
Chichester, NY: John Wiley & Sons, Ltd.

Milliken, C. S., Auchterlonie, J. L., & Hoge, C. W. (2007). Longitudinal assessment of
mental health problems among active and reserve component soldiers returning
from the Iraq war. JAMA, 298(18), 2141-2148. doi:10.1001/jama.298.18.2141

National Institute on Alcohol Abuse and Alcoholism. (2007). Helping patients who drink
too much: A clinician's guide (Updated 2005 edition). Washington, DC: U.S.
Government Printing Office.

Richman, J. A., & Flaherty, J. A. (1996). Perceived workplace harassment experiences
and problem drinking among physicians: Broadening the stress/alienation

paradigm. Addiction, 91(3), 391-403. doi:10.1046/j.1360-0443.1996.9133918.x



78

Ryan, M. A. K., Smith, T. C., Smith, B., Amoroso, P. J., Boyko, E. J., Gray, G. C., . ..
Hooper, T. I. (2007). Millennium Cohort: Enrollment begins a 21-year
contribution to understanding the impact of military service. Journal of Clinical
Epidemiology, 60(2), 181-191. doi:10.1016/j.jclinepi.2006.05.009

Saitz, R. (2005). Unhealthy alcohol use. The New England Journal of Medicine, 352(6),
596-607. doi:10.1056/NEJMcp042262

Schernhammer, E. (2005). Taking their own lives - The high rate of physician suicide.
The New England Journal of Medicine, 352(24), 2473-2476.

Schumm, J. A., & Chard, K. M. (2012). Alcohol and stress in the military. Alcohol
Research: Current Reviews, 34(4), 401-407.

Seal, K. H., Cohen, G., Waldrop, A., Cohen, B. E., Maguen, S., & Ren, L. (2011).
Substance use disorders in Iraq and Afghanistan veterans in VA healthcare, 2001—
2010: Implications for screening, diagnosis and treatment. Drug and Alcohol
Dependence, 116(1-3), 93-101. doi:10.1016/j.drugalcdep.2010.11.027

Shen, Y.-C., Arkes, J., & Williams, T. V. (2012). Effects of Iraq/Afghanistan
deployments on major depression and substance use disorder: Analysis of active
duty personnel in the US military. American Journal of Public Health, 102(Suppl
1), S80-S87. doi:10.2105/AJPH.2011.300425

Smith, T. C., Smith, B., Jacobson, I. G., Corbeil, T. E., & Ryan, M. A. K. (2007).
Reliability of standard health assessment instruments in a large, population-based
cohort study. Annals of Epidemiology, 17(7), 525-532.

doi:10.1016/j.annepidem.2006.12.002



79

Spitzer, R. L., Kroenke, K., Williams, J. W., & and the Patient Health Questionnaire
Primary Care Study, G. (1999). Validation and utility of a self-report version of
PRIME-MD: The PHQ primary care study. JAMA, 282(18), 1737-1744.
doi:10.1001/jama.282.18.1737

Spitzer, R. L., Williams, J. W., Kroenke, K., & et al. (1994). Utility of a new procedure
for diagnosing mental disorders in primary care: The PRIME-MD 1000 study.
JAMA, 272(22), 1749-1756. doi:10.1001/jama.1994.03520220043029

Stahre, M. A., Brewer, R. D., Fonseca, V. P., & Naimi, T. S. (2009). Binge drinking
among US active-duty military personnel. American Journal of Preventive
Medicine, 36(3), 208-217. doi:10.1016/j.amepre.2008.10.017

Stewart, D. W. (2009). Casualties of war: Compassion fatigue and health care providers.
MEDSURG Nursing, 18(2), 91-94.

Substance Abuse and Mental Health Services Administration, & Office of the Surgeon
General. (2016). Facing addiction in America: The Surgeon General’s report on
alcohol, drugs, and health. Washington, DC: US Department of Health and
Human Services.

Taft, C. T., Kaloupek, D. G., Schumm, J. A., Marshall, A. D., Panuzio, J., King, D. W., &
Keane, T. M. (2007). Posttraumatic stress disorder symptoms, physiological
reactivity, alcohol problems, and aggression among military veterans. Journal of
Abnormal Psychology, 116(3), 498-507. doi:10.1037/0021-843X.116.3.498

Tan, C. H., Denny, C. H., Cheal, N. E., Sniezek, J. E., & Kanny, D. (2015). Alcohol use

and binge drinking among women of childbearing age - United States, 2011-2013.



80

Morbidity and Mortality Weekly Report, 64(37), 1042-1046.
doi:10.15585/mmwr.mm6437a3

Tvaryanas, A. P., Maupin, G. M., White, E. D., Schroeder, V. M., & Mahaney, H. J.
(2017). The performance of the AUDIT-C and the examination of risks associated
with postdeployment alcohol misuse in Air Force medical service personnel.
Military Psychology, 29(4), 327-335. doi:10.1037/mil0000167

Tyssen, R., & Vaglum, P. (2002). Mental health problems among young doctors: An
updated review of prospective studies. Harvard Review Of Psychiatry, 10(3), 154-
165.

Weathers, F. W., Litz, B. T., Herman, D. S., Huska, J. A., & Keane, T. M. (1993). The
PTSD Checklist (PCL): Reliability, validity, and diagnostic utility. Paper
presented at the 9th Annual Conference of the ISTSS, San Antonio, TX.

Wilk, J. E., Bliese, P. D., Kim, P. Y., Thomas, J. L., McGurk, D., & Hoge, C. W. (2010).
Relationship of combat experiences to alcohol misuse among U.S. soldiers
returning from the Iraq war. Drug and Alcohol Dependence, 108(1-2), 115-121.
doi:10.1016/j.drugalcdep.2009.12.003

Wilkins, K. C., Lang, A. J., & Norman, S. B. (2011). Synthesis of the psychometric
properties of the PTSD checklist (PCL) military, civilian, and specific versions.

Depression & Anxiety, 28(7), 596-606. doi:10.1002/da.20837



	Nova Southeastern University
	NSUWorks
	1-1-2018

	Alcohol Misuse Among Operation Enduring Freedom and Operation Iraqi Freedom Military Healthcare Professionals
	Brian Letourneau
	Share Feedback About This Item
	NSUWorks Citation


	Microsoft Word - Letourneau NSU Dissertation 4.4.18 final

