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ABSTRACT

Objective: Eating disorders (EDs) have
serious consequences for psychological
and physical health. They have high
mortality rates and are among the
most costly disorders to treat. However,
EDs remain understudied in military
and veteran populations. The aim of
this review was to examine prevalence
estimates and associated symptomatol-
ogy of EDs among military and veteran
men and women and to identify fac-
tors that may put these individuals at
risk for the development of an ED for
the purposes of improving detection,
intervention, and treatment.

Method: A thorough literature review
was conducted using the databases Psy-
cINFO and PubMed. All articles with a
focus on EDs in military/veteran samples
were considered.

Resumen: Objetivo: Los Trastornos de la
Conducta Alimentaria (TCA) tienen con-
secuencias serias en la salud fisica y psi-
colégica. Tienen un alto rango de
mortalidad y figuran entre las enferme-
dades mas costosas de tratamiento. Sin
embargo, los TCA contindan siendo sub-
estudiados en las poblaciones militares y
veteranas. El objetivo de esta revision fue
examinar los estimados de prevalencia y
sintomatologia asociada de TCAs entre
hombres y mujeres militares y veteranos
e identificar los factores que ponen a
estos individuos en riesgo para el desar-
rollo de un TCA con la intencion de
mejorar la deteccién, intervencién y tra-
tamiento. Método: Se hizo una extensa
revision de la literatura utilizando las
bases de datos de PsycINFO y PubMed.
Se consideraron todos los articulos con
un enfoque en muestras de TCAs en mili-
tares/veteranos.

Results: Studies reveal high prevalence
estimates of EDs among military/veteran
men and women. Unique features of
military life may increase the risk for
development of an ED, including: mili-
tary sexual trauma, strict weight and
physical fitness requirements, and com-
bat exposure. A history of trauma was
common in individuals diagnosed with
an ED in military and veteran samples.

Discussion: The high rates of EDs
among military and veteran samples
underscore the importance of further
research, as well as the importance of
screening and intervention efforts, in
these understudied populations. © 2015
Wiley Periodicals, Inc.

Keywords: eating disorders; veter-
ans; military; women; men

Resultados: Los estudios revelaron esti-
mados altos de prevalencia de TCAs entre
hombres y mujeres militares/veteranos.
Algunas caracteristicas Unicas de la vida
militar pueden incrementar el riesgo de
desarrollar un TCA, incluyendo: trauma
sexual militar, requerimientos estrictos
de peso y condicidin fisica, y exposiciﬁn al
combate. La historia de trauma fue
comun entre los individuos diagnostica-
dos con TCA en las muestras de militares
y veteranos. Discusidin: Los altos rangos
de TCAs entre las muestras de militares y
veteranos nos subrayan la importancia
de investigaciones futuras, asi como la
importancia de los esfuerzos de detec-
cian e intervendidin, en estas poblaciones
subestudiadas.
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Introduction

Eating disorders (EDs) are complex in origin, with
research implicating cultural, environmental, bio-
logical, and genetic etiologic factors.' EDs have
been associated with serious medical morbidities
and represent a considerable economic burden to
society.” A recent review found that annual costs
per patient diagnosed with an ED ranged from
1,288 to 8,042 U.S. dollars.® Further, anorexia nerv-
osa (AN) is associated with the highest mortality
rate of any psychiatric disorder.®

Military and veteran populations have long been
understudied with respect to EDs, possibly due to
the misperception that EDs affect primarily
women’ and therefore are not relevant to these tra-
ditionally male groups. Although the majority of
ED cases are women, rates are higher in men than
previously thought.? In a U.S. nationally represen-
tative sample, lifetime prevalence estimates for AN,
bulimia nervosa (BN), and binge-eating disorder
(BED) were .9%, 1.5%, and 3.5% among women
and .3%, .5%, and 2.0%, respectively, among men.?
Moreover, although it has been suggested that mili-
tary and veteran men and women may be at risk
for developing EDs,” ! relatively few investigations
have been conducted in these populations. To date,
there have been two studies of EDs among all cur-
rent military service members,'*'* one study of
EDs in a nationally representative sample of mili-
tary service men and women,'* and none in a
nationally representative sample of veterans.
Women are a rapidly growing segment of military
and veteran populations.”® The changing demo-
graphics in the military as well as the high rates of
mental health disorders among military service
members and veterans'®'” underscore the need for
investigation of EDs in these samples.

Similar to the general population, military and
veteran men and women with EDs have high
rates of psychiatric comorbidity, including post-
traumatic stress disorder (PTSD), depression,
anxiety, and substance abuse.'®'®'® In addition
to high rates of trauma and psychological condi-
tions comorbid with EDs, there are specific fea-
tures of military life that potentially can increase
the risk for the development of an ED among
military service members and veterans, includ-
ing: strict physical fitness requirements; weigh-
ins and weight regulations; deployment; the pos-
sibility of being exposed to or witnessing vio-
lence; death, dying, and harm to oneself or others
during combat; killing during combat; and

changes in eating behavior while in the
service.” 2021
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FIGURE 1. Search strategy used to find and identify relevant articles
for review. ED = eating disorder.
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(n=43) of contents (n=24)
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eligibility (0=67) after screening
abstracts (n=25)
Full text d for Full text articles
inclusion (n=42) excluded, with reasons
(©=9)
* Eating behaviors
were not assessed
* Eating behaviors
— - were not ED
Studies :'mhlded in the symptom-related
final review (n=33) * Non-U.S. military
sample

Military sexual trauma (MST) is another possible
facet of military life that may have serious conse-
quences for those who experience it. Research
shows that MST is associated with poorer emo-
tional and psychological functioning,”>** including
the development of PTSD and depression.** Bing-
ing and extreme caloric restriction were positively
correlated with mental health symptoms among
women veterans who experienced MST, possibly
because those who experience MST may try to reg-
ulate their psychological distress by engaging in
disordered eating behaviors.”> MST has also been
shown to negatively affect women’s body image.**

This review aimed to examine prevalence esti-
mates of EDs and ED symptoms among military
and veteran men and women. We also aimed to
identify possible risk factors for the development of
EDs in these populations.

Method

A systematic review was conducted using the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRIMSA)?® guidelines (see Fig. 1). Relevant
studies were identified using online databases National
Center for Biotechnology Information (NCBI) and
PubMed for literature up to February 18, 2015. Key
search and MESH terms included: “soldier,” “deployed,”
“active duty,” “military personnel,” “veterans,” “service
members,” “eating disorders,” “eating behaviors,”
“disordered eating,” “abnormal eating,” “binge eating,”
“anorexia nervosa,” “bulimia nervosa,” “eating patterns,”
and “dietary behaviors.” Articles were initially scanned
for eligibility via titles, followed by abstract screens, and
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FIGURE 2. Percentage of women and men diagnosed with AN, BN,
and EDNOS. AN =anorexia nervosa, BN =bulimia nervosa,
EDNOS = eating disorder not otherwise specified. *Study included indi-
viduals who met criteria for current BED, categorized in the DSM-IV as
“eating disorder not otherwise specified.”
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FIGURE 3. Percentage of eating disorders collapsed across

categories for women and men.
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lastly, full-text screens. In addition, all reference lists of
relevant articles were searched for potentially eligible
studies.

Inclusion/Exclusion Criteria

Studies were included if they examined disordered eat-
ing in a military or veteran sample. Participants included
women and men, and were current active duty service
members from all branches of the United States military
or veterans (see Table 1). We included studies that exam-
ined prevalence estimates of lifetime or current ED diag-
noses or behaviors based on hospital records, interviews,
or screening measures (e.g., self-report questionnaires).
All articles had to be written in English. All relevant pub-
lished and in-press articles were considered.

Several studies were excluded from the review as a
result of ineligibility, including studies that examined
eating behaviors unrelated to EDs (e.g., healthy dieting
practices, types of foods consumed, etc.). Articles

International Journal of Eating Disorders 48:8 1057—1069 2015

FIGURE 4. Percentage of women and men who met screening cut-
offs on self-report measures of eating disorders. AN = anorexia nerv-
osa, BN = bulimia nervosa, EDNOS = eating disorder not otherwise
specified.
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focused on military personnel serving in any non-U.S.
military were not eligible. Articles that were not original
studies, including review articles, were excluded.

Results

EDs in the Military

Unless otherwise noted, the term ED includes any
diagnosis or symptomatology of AN, BN, BED, or
eating disorder not otherwise specified (EDNOS). To
date, studies reporting prevalence estimates of EDs
among military samples have used a variety of
assessment methods (see Fig. 2-4). Studies that
diagnosed EDs with the use of clinical interviews in
military samples reported prevalence estimates that
are comparable to or higher than the general popu-
lation, with approximately 5% to 8% of women and
.1% of men being diagnosed with an ED.'*"?8 Spe-
cifically, over a 7-year period, the prevalences of AN,
BN, EDNOS, and subthreshold disordered eating in
military cadets were .2%, 1.2%, 1.2%, and 2.7%,
respectively, for women and .0%, .02%, .03%, and
.06% for men.'" In a sample of active duty female
personnel, rates were .2% for AN, .7% for BN, 2.6%
for EDNOS, 1.2% for BED, and 3.1% for “situational
ED” (i.e., abnormal eating behaviors consistent with
EDNOS practiced intermittently, typically in antici-
pation of weigh-ins or fitness testing, that are asso-
ciated with significant distress or were judged as
abnormal or dangerous).”® However, lower rates of
AN, BN, and EDNOS (.25%, .79%, and .72% among
women and .01%, .02%, and .03% among men) have
been reported based on investigations of hospitali-
zation and outpatient healthcare diagnoses'? and
may be underestimates of the true prevalence of
EDs.?®  Further, investigations that utilized
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established ED screening measures have described
a wide range of probable ED rates in military sam-
ples, with prevalence estimates for AN, BN, and
EDNOS of 1.1, 8.1 to 12.5%, and 36-62.8%, respec-
tively, among women, and 2.5%, 6.8%, and 40.8%
among men.** Further, in a longitudinal study of
a nationally representative sample of male and
female service members, Jacobson et al.'* found
that 3.9% of men and 5.2% of women reported dis-
ordered eating, defined as BN, subthreshold BN,
BED, and subthreshold BED, at follow-up. However,
it is important to note that these studies used a vari-
ety of sampling methods, and probable diagnoses
were based solely on self-report questionnaires.

Antczak and Brininger'? used the Defense Medi-
cal Epidemiology Database, which contains demo-
graphic and medical information on all military
service personnel for the previous 10 years, to con-
duct a 9-year review to determine the incidence
and prevalence of EDs in military service members.
ED diagnoses were extracted from medical records.
From 1998 to 2006, the average ED prevalence per
year, including AN, BN, and EDNOS diagnoses, for
female and male service members was .30%.
Women had AN, BN, and EDNOS incidence rates of
.25%, .79%, and .72%, and men had had incidence
rates of .01%, .02%, and .03%. In addition, the rate
of overall ED diagnoses increased significantly dur-
ing the study time frame, from .23% in 1998 to
41% in 2006. This increase may be the result of a
variety of factors, including the increasing number
of women in the military’® as well as a younger
generation of current military personnel that may
be more susceptible to EDs than in previous con-
flicts.'® Also, an increased number of service mem-
bers are engaging in combat situations; therefore
stress may also contribute to the rise of EDs.'?

More recently, the Armed Forces Health Surveil-
lance Center released incidence rates of EDs, based
on diagnoses in medical records, among all active
component service members between the years
2004 and 2013." In total, 3,527 service members,
ranging from less than 21 years of age to >40 years
of age, were diagnosed with an ED over the 10-year
surveillance period. The incidence rate for all EDs
among male and female service members was 2.5
cases per 10,000 person-years (p-yrs). Specifically,
women had incidence rates per 10,000 p-yrs of 1.7
for AN, 6.9 for BN, and 4.7 for EDNOS. Men had
incidence rates per 10,000 p-years of 0.1 for AN, 0.3
for BN, and 0.3 for EDNOS. Rates of EDs were high-
est among female service members in the youngest
age group who were White, non-Hispanic, and
members of the Marine Corps, similar to results
found in other representative samples of military

International Journal of Eating Disorders 48:8 1057—1069 2015

service members.'*'* These findings also are con-
sistent with patterns in the U.S. population, with
the exception that studies in the general U.S. adult
population have found no ethnic/racial differences
in rates of EDs.?

Potential Risk Factors for EDs in the Military

There are several potential risk factors for devel-
opment of EDs among military service members.
Previous findings suggest that military members
may engage in disordered eating behaviors, includ-
ing self-induced vomiting and taking laxatives, diu-
retics, and diet pills, in response to the strict fitness
and weight standards enforced by the military.*
Service members must meet these requirements
every six months.”® Although exact fitness stand-
ards vary between each branch of the military, all
of them consist of a combination of pull-ups, sit-
ups, push-ups, and a timed 1.5 to 5 mile run. Each
branch also has specific weight standards with a
maximum allowable body fat percentage that must
not be exceeded at each weigh-in. For example, the
maximum allowable body fat percentage in the
Marines is 18% for men and 26% for women.>*

The aforementioned study by Jacobson et al
found that both men and women who reported
being on a weight loss diet during their service
were significantly more likely to endorse disor-
dered eating (e.g., loss of control over eating, con-
suming unusually large amounts of food, vomiting,
fasting) and weight changes in each category
assessed (>10% weight loss, >3% but <10% weight
loss, >10% weight gain, and >3% but <10% weight
gain).'* In addition, relative to civilian weight man-
agement program participants, male and female
Air Force weight management program members
reported engaging in bulimic weight-loss behaviors
(e.g., vomiting, strenuous exercise, or sauna/steam
room use) four times as often,® indicating that
military members may resort to unhealthy weight
control behaviors to meet weight standards.**>”

Some military members may have pre-existing
disordered eating attitudes and behaviors that may
be maintained or exacerbated by military culture.
For example, Garber et al.'® found high rates
(37.9%) of body dissatisfaction and previous disor-
dered eating behaviors (77%) in a sample of young,
female Marine Corps recruits. Worry about making
weight was associated with body dissatisfaction in
this sample.

In addition, high rates of trauma exposure may
contribute to the development of disordered eating
in military service members. Jacobson et al.'*
found that women who were deployed with
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combat exposure were 1.78 times more likely to
develop new-onset EDs and 2.35 times more likely
to lose an extreme amount of weight (i.e., >10%
weight loss) compared with those who experienced
deployment without combat exposure, suggesting
that disordered eating and weight changes
observed postdeployment were in part due to the
trauma exposure rather than the deployment itself.
Combat exposure was not associated with ED onset
among men in this study.'* Taken together, extant
findings suggest that military men as well as
women experience EDs, and there are unique fac-
tors that may contribute to the development of
EDs in this population.

EDs Among Veterans

To date, there have been no published investiga-
tions of EDs among nationally representative sam-
ples of veterans. A wide range of prevalence
estimates for EDs in male and female veterans have
been reported (see Fig. 2-4). Studies of EDs based
on hospital records generally have found the lowest
rates of participants having any ED, ranging from
.0007% to 2.8% among women and <.001% to .3%
among men.'®'93! Specifically, two early studies
of EDs in veterans found that AN, BN, and EDNOS
prevalence estimates were .0007%, .001%, and .001%
in women, and <.0001%, <.0001%, and .0001% in
men.'®'? More recent studies, using telephone or in-
person interview assessments of EDs, have reported
prevalence estimates of any lifetime ED of 4.6% to
4.76% among women and .7% to 3.69% among
men.'®?"*? These results are consistent with findings
from the general population suggesting that rates of
EDs based on hospital records may underestimate
the true prevalence of these conditions.?®

Potential Risk Factors for EDs Among Veterans

Several studies have examined risk factors and
correlates of EDs in veteran samples. For example,
women who had experienced trauma and were
diagnosed with PTSD were more likely to have an
ED than those who had experienced trauma but
were not diagnosed with PTSD,?"*! consistent with
previous findings in non-veteran samples.**™*¢
Female veterans identified binging, purging, and
overexercising as three of their primary behavioral
coping strategies for combat and MST,*” consistent
with research showing that women with histories
of MST were significantly more likely to report dis-
ordered eating behaviors than women without
MST.>>*® In addition, having comorbid mental
health disorders has been associated with an
increased likelihood of having an ED diagnosis
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among male and female veterans.’’ Two earlier
studies found that the most common diagnoses
comorbid with EDs were mood disorder and per-
sonality disorder among women, and mood disor-
der and substance abuse or dependence disorder
among men.'®'® Further, veterans who experi-
enced symptoms of PTSD and depression were
more likely to meet criteria for binge eating,*® con-
sistent with research showing that veterans who
engaged in binge eating reported higher levels of
depression and lower levels of efficacy than non-
binge eaters.”°

In addition to high rates of trauma/PTSD and
other mental health disorders, the high rates of
overweight and obesity observed in veteran sam-
ples may make this population vulnerable to the
development of disordered eating, as research has
demonstrated a link between obesity and disor-
dered eating among men and women in the gen-
eral population.®’~>* Notably, previous studies have
demonstrated rates of overweight and obesity
among veteran samples that exceed those of the
general U.S. population.®*® In focus groups, vet-
eran participants revealed habits developed during
their service that they believed had contributed to
their weight gain and development of obesity,
including: learning to eat large quantities of food in
a short period of time, learning to eat quickly, giv-
ing in to food cravings when deprived for long peri-
ods of time, and overeating after periods of food
deprivation.59 In addition, substantial declines in
physical activity after discharge from the military®®
may contribute to weight gain and subsequently,
the use of maladaptive eating behaviors in an effort
to manage their weight. However, it also is possible
that disordered eating may contribute to elevated
rates of overweight and obesity in this popula-
tion.”® Approximately three-quarters of a large
national sample of overweight/obese male and
female veterans reported clinically meaningful
binge eating.”' Similarly, nearly 78% of veterans in
a separate study reported any binge eating, with
6% of these veterans reporting high-frequency
binge eating (five or more times per week).5!
Results such as these underscore the need for fur-
ther research on disordered eating among male
and female veterans.

Discussion

The findings from this systematic review suggest
that rates of EDs in military and veteran popula-
tions likely are comparable to EDs in the general
population, and are potentially rising in military
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service members.'*!"1%2! The increasing percent-
age of women in the military, with approximately
14% of current active duty personnel being
female,'> may be one factor contributing to rising
rates of EDs in this population. However, it is
important to note that rates of EDs among men in
the general population are higher than previously
believed,® underscoring the need for ED investiga-
tions among military and veteran men as well as
women.

Our review also highlights risk factors for the
development of EDs among military personnel and
veterans. Consistent with findings from the general
U.S. population,**** trauma and PTSD have been
associated with EDs among military personnel and
veterans, who may engage in disordered eating
behaviors as a way to cope with psychiatric symp-
toms, including negative affect.'*213962 However,
military populations are exposed to several unique
factors that could increase risk for developing an
ED. Not only are they susceptible to various types of
trauma exposure (including MST and combat), male
and female service members are also subjected to
regimented lifestyles and strict regulations, includ-
ing physical fitness and weight requirements.” It is
also possible that individuals who are more vulnera-
ble to developing an ED, endorsing symptoms such
as overexercise and placing a high emphasis on
weight and shape, may be drawn to the military due
to its emphasis on physicality and strict physical
training.%® Several studies found that enlisted serv-
ice members in the youngest age group who were
White, non-Hispanic, and members of the Marine
Corps have elevated rates of EDs.'>"'*3! Further, it is
possible that veterans’ increased risk for obesity as
well as eating habits developed during and after
their military service could enhance their vulner-
ability to disordered eating, potentially in order to
regulate weight.59 Thus, from a clinical perspective,
findings from the general population regarding
associations between trauma exposure and EDs, as
well as use of ED behaviors to cope with negative
affectivity, may translate well to military and veteran
patients. However, it is important to be aware of
unique factors that may contribute to EDs in these
samples as well.

Although a knowledgeable clinician paired with
the proper form of treatment can prove effective in
treating those suffering from EDs, early intervention
is ideal. However, individuals with EDs may not
report their symptoms due to fears of stigma.®* For
example, service members who fail to meet fitness
and weight requirements may be placed in an unfav-
orable remedial fitness program and could be ostra-
cized by other service members.'* Evaluations,
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opportunities, and chances of advancement or pro-
motion can be adversely affected,® and service mem-
bers with repeated failures face increased
monitoring for weight loss by superiors® as well as
the threat of discharge from the military.®® Therefore,
military personnel may go to great lengths to control
their weight and conceal ED symptoms in order to
avoid possible negative consequences. For example,
a previous study found that mental health disorders
prior to service were associated with subsequent
medical separation.®® Although to our knowledge,
there are no published findings regarding such con-
sequences of EDs, specifically, in the military, it is
possible that service members may fear similar
adverse results for disclosing an ED diagnosis. It is
also possible that individuals may not voluntarily
convey their symptoms due to denial.®’ Lastly, given
that the military is predominately male and EDs tra-
ditionally have been viewed as a “women’s issue,”
men may be especially unwilling to report or seek
help for ED symptoms. Thus, many factors may con-
tribute to possible under-detection of EDs and
underestimates in hospital records. Regular screen-
ings for EDs, as well as psychoeducation concerning
disordered eating, would aid in detection and treat-
ment. McNulty*"** advised supervisors to be con-
cerned or suspicious if any members show signs of
rapid weight loss in and around the time of weigh-
ins or intense physical fitness, as early recognition
may minimize these abnormal behaviors.®® Other
forms of intervention could include the promotion
of an attitude based on healthy living, rather than
weight, as well as a positive body image.?” Program-
specific treatments primarily for those in the military
who are suffering from an ED should also be avail-
able to all members, who could seek such treatment
without consequences.

To our knowledge, this is the first comprehensive
review of EDs among military as well as veteran
populations. Although the number of studies of
EDs in military and veteran samples have
increased in recent years, this remains an under-
studied area, with important gaps in the literature.
The increasing rates of EDs in the military under-
score the need for research in these traditionally
underserved groups.'” Strengths of the current
study are that it is a thorough systematic review
that followed an established set of guidelines.?® We
were able to include a large number of studies with
both male and female samples. Although we made
every effort to find all eligible articles, this investi-
gation is limited by the possibility that we may
have missed a potentially relevant study. Similarly,
it is also possible that there are non-significant
findings that were not published that we do not
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have access to. In addition, there is currently no
study with a focus on EDs with a nationally repre-
sentative sample of veterans, and few based on
nationally representative military samples.'*'*
Lastly, as mentioned previously, it is also important
to note that prevalence estimates from many of the
studies were based on self-report questionnaires.

Directions for Further Research

There remains a paucity of research on EDs in mili-
tary and veteran samples. In particular, there have
been no investigations of EDs in nationally repre-
sentative samples of veterans, and few longitudinal
studies. Currently, there are no national ED treat-
ment programs in the VA system. Potential avenues
for assessment and treatment of EDs within the
military and VA include developing programs to
reduce stigma, implementing standardized formal
screenings in order to improve accuracy in diag-
nosing as well as providing an earlier chance for
intervention, providing education to providers, and
incorporating evidence-based psychotherapies for
EDs. Male and female military service members
and veterans likely experience EDs at rates that are
at least equal to the general population, underscor-
ing the need for prevention and treatment efforts
in these underserved groups.
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