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Abstract

Purpose of Review To identify factors associated with obesity in veterans of the recent, Operation Enduring Freedom (OEF),
Operation Iraqi Freedom (OIF), and Operation New Dawn (OND) war conflicts.

Recent Findings Over 44% OEF/OIF/OND veterans are obese (BMI > 30 kg/m?), which exceeds the national obesity prevalence
rate of 39% in people younger than 45. Obesity increases morbidity, risk for type 2 diabetes (T2D), and mortality as well as
decreases quality of life. A scoping review method was used to identify factors associated with obesity in young veterans.
Military exposures, such as multiple deployments and exposure to combat, contribute to challenges in re-integration to civilian
life in all veterans. Factors that contribute to increased risk for obesity include changes in eating patterns/eating disorders, changes
in physical activity, physical disability, and psychological comorbidity. These conditions can contribute to a rapid weight gain
trajectory, changes in metabolism, and obesity.

Summary Young veterans face considerable challenges related to obesity risk. Further research is needed to better understand
young veterans' experiences and health needs in order to adapt or expand existing programs and improve access, engagement,

and metabolic outcomes in this vulnerable population.

Keywords Obesity - Young veterans - OEF/OIF/OND - Mental health - Transition to civilian life

Introduction

Since the terrorist attacks of 9/11/2001, our all-volunteer mil-
itary service members have experienced the longest mobiliza-
tion of troops to theaters of war in recent history. These con-
flicts encompassed three major military eras: (1) Operation
Enduring Freedom (OEF), the US military’s operation in
Afghanistan between October 2001 and December 2014; (2)
Operation Iraqi Freedom (OIF) the conflict in Iraq between
March 2003 and August 2010; and (3) Operation New Dawn
(OND), the shift in US military engagement into an advisory
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and rebuilding role, officially ending in December 2011 [1].
Over 2.7 million men and women have served during these
war conflicts—with over 5.4 million individual deployments
[2]—and over 1.2 million users of the Veterans Health
Administration’s (VHA) healthcare system [3].

The impact of military experience on human health and
behavior can be profound. Serving in the military, deploying
to overseas missions, participating in combat operations, sus-
taining trauma and/or serious physical and/or mental injuries,
and ultimately reintegrating back into civilian life can contrib-
ute to a host of health burdens that often persist for a lifetime
[4—7]. Due to the severity and ongoing nature of the OEF/OIF/
OND conflicts, over 75% of enlisted service members expe-
rienced multiple deployments to combat zones, with over
40,000 troops having spent more than 36 months of service
time in war [8]. More time spent in combat zones increases the
likelihood of suffering a debilitating impact on both physical
and mental health [4, 9].

According to the 2017 VHA healthcare utilization report,
the top three medical concerns for enrolled OEF/OIF/OND
veterans are (1) Diseases of Musculoskeletal System
Connective Tissue (62.3%), (2) Symptoms, Signs and IlI-
Defined Conditions (58.7%), (3) Mental Disorders (58.1%),
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and (4) Endocrine and Metabolic Diseases (39%) [3]. Obesity
in the OEF/OIF/OND veteran cohort is another growing
source of concern for the VHA [10-14]. Current prevalence
of obesity [body mass index (BMI) of over 30] in OEF/OIF/
OND veterans is estimated at 42.1-44% [13, 14]. Prevalence
of overweight and obesity is 75-84% in this cohort [12, 15].
These high rates of obesity at a young age are cause for con-
siderable concern, as obesity is associated with numerous
health risks such as type 2 diabetes (T2D), cardiovascular
disease, and reduced quality of life [16]. According to 2013—
2014 statistics, approximately 4.8% of veterans between age
2244 are diagnosed with T2D [17], but prevalence of T2D is
expected to rise as this young veteran cohort ages. Therefore,
prevention and management of obesity in OEF/OIF/OND vet-
erans are critically important.

Obesity—and its associated health consequences—is a re-
sult of a complex interaction between individual, social, and
environmental factors. For example, comorbid mental health
conditions—especially post-traumatic stress disorder (PTSD)
and depression—have been linked to obesity in both civilian
[18] and veteran populations [19, 20]. Deployment stress, ex-
posure to combat, sustaining injuries, and trauma—unique
characteristics of military service—are often antecedents of
mental health conditions, which subsequently can increase
risk for obesity. Therefore, the purpose of this paper is to
review the literature on factors associated with obesity in vet-
erans of recent war conflicts and discuss strategies that can
help mitigate further burden of obesity as well as the preven-
tion of T2D in younger veterans.

Design

A scoping review of the literature was used as it allows for the
inclusion of studies of different methodologies, purposive and
systematic sampling, and rigorous data reduction and display
to synthesize results [21, 22] .The process included (1) iden-
tifying the research question; (2) identifying relevant studies
by an iterative literature search and the assistance of the med-
ical librarian; (3) selecting studies that met inclusion criteria;
(4) charting the data by systematically extracting and organiz-
ing data in tables; (5) collating, summarizing and reporting the
results; and (6) identifying conclusions and clinical and re-
search implications. We followed the 2009 Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) guidelines [23].

Methods

Our research question was what are the factors associated
with obesity in OEF/OIF/OND veterans? An iterative and
strategic computerized search was conducted on four
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scientific databases (Ovid Medline and EMBASE, CINAHL
and PsychINFO) from October 2001 to April 2019, spanning
the years of the OEF/OIF/OND conflicts. Search terms includ-
ed veterans, obesity, post-traumatic stress disorder or PTSD,
depression, anxiety, TBI (Traumatic Brain Injury), MST
(Military Sexual Trauma), eating disorders, binge eating, de-
ployment and Iraq and Afghanistan. We used purposive sam-
pling to provide an overview of the factors associated with
obesity studied in OEF/OIF/OND veterans. Once factors were
identified, we conducted systematic searches to identify all
relevant studies. We also handsearched reference lists.
Inclusion criteria were (1) sample of OIF/OEF/OND veterans
(both men and women), (2) conditions, symptoms, or experi-
ences associated with obesity, (3) study results available as full
text, (4) and written in English. Studies that did not discuss
obesity, reported on older veteran cohorts or on ex-military
members from other countries, were excluded.

Articles were extracted and combined into an online refer-
ence management software, EndNote [24]. Duplicate copies
were removed. One author read the titles and abstracts of each
article, excluded ineligible papers, and identified relevant
studies for full text review. This was cross-checked by another
author. A total of 24 articles included data on factors associ-
ated with obesity, and pertinent data was extracted that includ-
ed author, date of publication, study purpose and design, sam-
ple characteristics, study characteristics, outcomes, and main
findings related to obesity. Studies were organized by each
factor in order to compare and synthesize results.

Results

Factors associated with obesity in OEF/OIF/OND veterans
resultant from military exposures are identified in Fig. 1.
Military exposures [e.g., number of deployments, blast and
combat exposure, injury, and military sexual trauma (MST)]
are factors that influence health and re-integration to civilian
life. Re-integration challenges that can contribute to rapid
weight gain and changes in glucose metabolism include
changes in eating patterns/eating disorders, pscyhological
comordities, changes in physical activity, and physical
disabilty [25]. Obesity, metabolic syndrome, and T2D are se-
rious sequelae that can then occur in young veterans. These
factors will be discussed in more detail.

Military Exposures

Multiple deployments to international conflicts increase de-
ployment stress in service members and the likelihood of ex-
posure to combat and military blasts, which can lead to injury
(such as a TBI) as well as increased risk for the development
of psychological sequelae (PTSD and depression in particular)
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Fig. 1 Factors associated with obesity in young veterans

and physical disability [5]. Although high casualty was ob-
served on the OEF/OIF/OND military fronts, more service
members survived compared to previous wars and higher
numbers returned to civilian life wounded [26].

Trauma during military service can also stem from non-
combat-related events—such as MST. In recent research,
MST has been shown to negatively impact adjustment to ci-
vilian life and eating [27], as well as increase the incidence of
obesity [28, 29]. In a 2016 meta-analysis, the prevalence of
MST was estimated at 15.7% in all veterans [30]. In 2010 data,
MST was found to be 15.8% in a sample of OEF/OIF/OND
veterans (n = 125,729) [31], but by 2017, another retrospec-
tive data analysis on this veteran cohort (n = 595,525) reported
the prevalence of MST (as diagnosed in VHA medical record)
to be as high as 31% [32]. Gender differences were reported in
a nationally representative cohort of OEF/OIF/OND veterans
with young women veterans experiencing more MST than
men (14% vs. 1%) [28]. Having a positive screen for MST
increased the odds of being obese by close to 30% in women
[OR 1.29 (1.23-1.36)], and by 13% in men in this national
cohort of veterans [OR = 1.13 (1.08-1.19)] [33]. Female vet-
erans diagnosed with MST were also more likely to be obese
versus those without MST in two studies conducted on OEF/
OIF/OND veterans [29, 34]. While the link between MST and
obesity has not been fully determined, psychological sequelae
such as eating disorders or PTSD may be contributing factors.

Changes in Eating Patterns and Eating
Disorders

Continuation of unhealthy eating habits developed in active
duty (e.g., intaking large amounts of food) may also continue
upon reintegrating into civilian life; however, there is limited
research in young veterans with respect to eating patterns and
obesity. Eating disorders (ED), which include anorexia

nervosa, bulimia nervosa, and binge eating disorder (BED)
[35], have been examined in relation to obesity in young vet-
erans [36]. In a longitudinal analysis in OEF/OIF/OND vet-
erans (n = 595,012), the prevalence of BED—as measured by
ICD-9 medical diagnosis—increased from 0.1% in the first
year after leaving the military, to 0.2% after 5 years of
discharging from service [32]. Another in a cross-sectional
analysis of returning OEF/OIF/OND veterans (n=332),
8.4% met BED criteria as measured by the Patient Health
Questionnaire [37].

Gender differences in ED have also been evaluated [32]. In
one study (n=662), a BED diagnosis was documented in
1.2% of women and 0.4% in men, but interestingly, 18.6%
of women and 7.9% of men self-reported an eating disorder,
indicating that ED may be an underdiagnosed conditions in
OEF/OIF/OND veterans contributing to obesity [32].

Although scientific debate behind the emotional regulatory
drive of ED continues, it is suggested that mental health co-
morbidities play a role in the development of ED, which have
been associated with obesity [36]. According to one analysis
in OEF/OIF/OND veterans (n=332), the odds of a BED di-
agnosis was increased in those with PTSD [OR =3.37 (1.34—
8.46)] [38], as well as in those with elevated depressive symp-
toms [OR =7.53 (2.69-21.04)] [37]. In another study (n=
593,739) of young veterans, having one mental health condi-
tion (such as PTSD or depression) increased the odds of ED
by over 11 times [39]. Lastly, OEF/OIF/OND veterans with
ED were also most likely to have PTSD as documented in
their medical chart (46.3% of women with PTSD vs. 23.3%
of women without PTSD; 40% of men with PTSD vs. 29.7%
of men without PTSD) [32]. A positive screen for MST also
doubled the risk of ED diagnosis (adjusted odds ratio (AOR)
year 1 =2.03, 95% CI=1.64-2.50; year 5 AOR =1.90, 95%
CI=1.53-2.36) [32] further indicating the impact on trauma
and mental health on the development of ED. Lastly, young
veterans with a BMI over 30 reported greater emotional eating
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when stressed [40], providing further evidence of the link
between mental health conditions and obesity in young
veterans.

Psychological Conditions

Mental health conditions, such as PTSD and depressive dis-
orders, are common in OEF/OIF/OND veterans and have been
associated with increased risk for obesity. Over 58% of OEF/
OIF/OND veterans using the VHA system in 2015 sought
mental health treatment, of which, 32% were treated for
PTSD and 26% were treated for depressive disorders [3].
Other mental health conditions that occur in veterans include
anxiety, alcohol use disorder, and substance use disorder [12].

Post-Traumatic Stress Disorder

According to the U.S. Department of Veterans Affairs, PTSD
is a mental health condition that may result from trauma due to
deployment stressors, combat exposure, or MST [19, 20, 41,
42]. In particular, those who served in the Army and Marine
branches of the military, and who were exposed to frequent
deployments, combat operations and lengthier service times in
war zones have been found to be at higher risk for PTSD [4].

A 2015 meta-analysis on PTSD in OEF/OIF/OND veterans
reported a prevalence between 5.8-41.3%, with an estimated
cumulative average rate of 23.1% (+8.4 % ) across all VAs
[43]. PTSD prevalence rates in OEF/OIF/OND veterans dem-
onstrated a steady increase in recent years (2.1%/year) [43].
Gender differences in PTSD diagnosis in OEF/OIF/OND vet-
erans have been reported with a higher prevalence of the con-
dition in men (15 [16]-38.4% [12] compared to 11 [16]-
30.8% in women [12]). A higher prevalence of PTSD in
racial/ethnic minorities compared to Caucasians has also been
reported [15, 28].

While the prevalence of obesity within OEF/OIF/OND
veterans diagnosed with PTSD has ranged between 11.5
and 12.5% [14, 44], young OEF/OIF/OND veterans af-
fected by PTSD consistently stay in the highest risk group
for higher BMI [10, 12, 41]. A significant association
between PTSD and obesity was demonstrated in a case-
control study comparing combat experienced OEF/OIF/
OND veterans with or without PTSD [45¢¢]. This was
corroborated in a longitudinal analysis concluding that
new onset and chronic/persistent PTSD significantly in-
creased the odds of rapid weight gain (> 10% over 6 years)
in veterans compared to those without PTSD [46].
Authors of this study suggested underlying neuroendo-
crine and autonomic nervous system dysregulation, eating
disorders, comorbid substance abuse, and adjuvant phar-
macotherapy as possible mechanisms of action leading to
excessive weight gain [14, 46].
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Research on gender differences in the PTSD-obesity risk
association has been conflicting. In one study, the prevalence
of obesity in OEF/OIF/OND veterans with PTSD was 25.5%
in women and 35.4% in men, after adjusting for demographic
and military exposures such as combat experience [12]. In
other studies, a higher proportion of women veterans with
PTSD were obese compared to men (42% vs. 32%) [29] and
(16.9% vs. 12.5%) [44].

Depressive Symptoms and Disorders

The prevalence of moderate to severe depressive symptoms in
OEF/OIF/OND veterans has been reported to be approximate-
ly 26% in those who utilize the VHA health care system [47].
Per VHA healthcare utilization reports, risk factors for depres-
sive disorders (as identified from diagnostic coding in medical
chart review) from military service has been attributed to the
stressors of combat and deployment as well as to MST [48].
Gender differences in OEF/OIF/OND veterans with depres-
sive disorders have been reported. In a retrospective chart
review of OEF/OIF/OND veterans (n=792,663), a depres-
sion diagnosis was reported in 30.4% of women and 22.9%
in men [49]. In a smaller sample of Connecticut OEF/OIF/
OND veterans (n = 1129), a depression diagnosis was reported
in 48% of women versus 39% of men [28]. In a more recent
analysis of OEF/OIF/OND veterans (n=267,305), smaller
but still different rates of diagnosed depressive disorders in
women (15.1%) versus 10.8% of men were reported [16].

Depression has been reported to be a risk factor for obesity
in both civilian [50] and veteran research [10, 12, 28]. This has
been confirmed in OEF/OIF/OND veterans with higher rates
of depressive disorders who are obese compared to those with
normal body weight (15.5% vs. 10.3%) [14]. In addition,
young veterans with increased depressive symptoms had a
clinically significant weight gain (> 10% of body weight gain)
at higher rates than those without depressive symptoms [51].

Similar to the research on obesity and PTSD, gender differ-
ences in the depression-obesity association have been reported
to affect women more than men. In a retrospective analysis (n =
496,722), depression was positively associated with increased
weight gain in female veterans but not in men [12]. This was
echoed by another analysis of OEF/OIF/OND veterans (n =
267,305), showing increased risk for obesity in women veterans
with depression versus men with depression (HR =1.17 [1.09—
1.27] in women vs. 1.01 [0.95-1.08] in men) [16].

Other Mental Health Conditions

Other mental health conditions in young veterans include anx-
iety disorders, alcohol use disorder, substance abuse, and sui-
cidal ideations. In a sample of OEF/OIF veterans (n =
303,223), the prevalence of diagnosed PTSD was 24%, de-
pression 53%, anxiety disorder 29%, adjustment disorder
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26%, alcohol use disorder 22%, and substance abuse 10%,
indicating the range of mental health challenges in this popu-
lation [44]. After adjustment for covariates including tobacco
use, hypertension, and hyperlipidemia, veterans with a mental
health diagnosis had signficantly higher rates of obesity [44].
These results were confirmed in a subsequent study (n=
496,722), with those with mental health conditions more like-
ly to belong to higher BMI risk groups after adjusting for
covariates, including anti-psychotic medications [12]. Lastly,
mean BMI in young veterans with comorbid suicidal ideations
and PTSD (n=130) was 29.50 (SD 4.87), with BMI moder-
ating the association between PTSD symptoms and SI [52].

Changes in Physical Activity

While research on the physical activity of young veterans
during re-integration to civilian life is limited, the high levels
of physical activity and endurance training in military life is
unlikely to continue after active duty. In one study, only 59%
of'a sample of OEF/OIF/OND veterans (n = 266) met physical
activity recommendations (> 150 min/week moderate-to-
vigorous exercise) [53], and 28.6% did not engage in exercise
at all [54]. Depression and somatic symptom severity were
correlated with decreasing odds of meeting weekly recom-
mended exercise [54].

Physical Disability

Physical disability as a result of combat exposure is another
possible contributing factor to obesity in young veterans.
Approximately 70-77% of combat-related wounds were
sustained from explosive blasts during the Iraq and
Afghanistan wars [38, 55]. According to one report, almost
half of army soldiers experienced multiple explosive blasts
within 10 m of distance (about 33 ft), which could impair
brain cells over time even without immediate loss of con-
sciousness [56]. Traumatic brain injury (TBI) is the most com-
mon outcome of these injuries, and a leading cause of impair-
ments, disability, and death amongst Iraqi and Afghanistan
veterans [57, 58].

Research on the relationship between physical disability
and obesity in young veterans is limited and confounded by
other comorbities. In a sample of OEF/OIF/OND veterans
with TBI (n=450), comorbid PTSD was present in 80% of
the sample [59]. Mean BMI was 28.39 (SD 4.62), indicating
the high likelihood of being overweight or obese when suffer-
ing from TBI and PTSD. Chronic pain and PTSD have also
been studied in OEF/OIF/OND veterans with respect to obe-
sity, as chronic pain prevalence is over 40% in returning OEF/
OIF/OND veterans [60]. In one study (n =5,242), comorbid
PTSD was more prevalent in those who reported persistent

pain (33.6% vs 6% in those with no pain), and similarly, co-
morbid obesity was more prevalent in those with persistent
pain (48.8% with pain were obese, vs. 37.9% w/o pain) [61,
62]. Additional data shows that those with comorbid PTSD
have higher pain severity and disability and than those without
PTSD [63]. Thus, physical disabilities in combination with
PTSD increase risk for obesity [46, 64e¢].

Reintegration and Weight Gain Trajectories

Concerning weight gain trajectories on recently discharged
OEF/OIF/OND veterans have been reported as veterans rein-
tegrate into civilian life. In a large prospective study (n=
38,686), veterans gained twice as much weight compared to
active service members (1.2—1.3 kg/year vs. 0.6 kg/year) dur-
ing the first 3 years of separating from the military [51].
Similar trends in weight gain trajectories were observed in
an even larger sample of recently discharged OEF/OIF/OND
veterans (n =496,722) using latent class trajectory analysis
and identifying weight gain clusters [12]. In a third study
following OEF/OIF/OND veterans (n =42,200) over 6 years
post-military discharge, a mean weight increase of 4.1 kg was
reported [14]. These trends are especially of concern, as an-
nual weight gain trajectories reported in the general popula-
tion resemble more of those seen in active military personnel
(0.55 kg/year for men; and 0.52 kg/year for women [65].

While research on young veterans has consistently demon-
strated that men have a higher risk for overweight or obesity
compared to women [16], and male veterans in general enter
the VHA system with higher BMIs then women [15], OEF/
OIF/OND women veterans demonstrate a higher risk for clin-
ically significant weight gain after completion of active mili-
tary service. In a study conducted in 2011, female veterans
experienced a steeper increase in BMIs over 6 years compared
to men (annual BMI change of 0.5 to 4.8 kg in women vs. 0.7
to 2.8 kg in men) [15]. This was confirmed with 2013 data,
also showing that the mean weight increase in female veterans
was + 6.3 kg vs. + 5.7 kg in men within 6 years of separation
from the military [51].

Older age, minority race/ethnicity, less education, higher
BMI at the time of discharge from service, and having deploy-
ment experience with combat exposure were additional risk
factors for rapid weight gain upon transition back to civilian
life [15]. Comorbid mental health diagnosis also was associ-
ated with a weight gain trajectory during adjustment to civilian
life [46, 64ee].

Physiologic Changes in Metabolism

Metabolic risks of obesity have been studied in OEF/OIF/
OND combat veterans with and without PTSD [n =166,
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100% men, mean duration of PTSD diagnosis 5.9 years
(SD =2.3)] [45¢¢]. The impact of PTSD on endocrine system
pathology was evaluated and measured with the homeostatic
model assessment of insulin resistance (HOMA-IR), a method
for evaluating (3-cell function and IR via fasting glucose [66].
Veterans with PTSD had significantly higher BMI (mean =
29.9 [SD 5.0] kg/m?) than those without PTSD (mean BMI =
28.4 [SD 4.8]; p=0.04) [45¢¢]. Of this sample, 47% of vet-
erans with PTSD had abnormal IR (HOMA-IR > 3) compared
to 25% of controls (no PTSD). This variance was further pro-
nounced in those with HOMA-IR > 5, where 28% of cases
compared to 10% of controls had abnormal IR levels [45¢¢].
Proinflammatory biomarkers were all higher in cases versus
controls showcasing a cascade of complex pathological im-
pact and inflammatory reactions in those with PTSD, which
prior research indicates to be driving mechanisms to obesity
risk and development [45¢¢].

Finally, three recent studies evaluated the association be-
tween PTSD and the development of metabolic syndrome
(MetS) referring to the presence of 3 out of 6 conditions of
(1) central obesity, (2) dyslipidemia, (3) hypertension, (4) IR
and glucose intolerance (GI), (5) proinflammatory state, and
(6) prothrombotic state in OEF/OIF/OND veterans [67].
There was a higher prevalence of MetS amongst young vet-
erans with PTSD compared to veterans without PTSD (21.3%
vs. 13%, respectively) [45¢], (33.6% vs. 23.1%) [68], and (as
high as 36.6% of the cases vs. 26.3% in those without PTSD)
[69]. Thus, these findings establish that PTSD is a risk factor
for the development of MetS, a comorbid condition with
obesity.

Discussion

High rates of overweight and obesity are seen in young vet-
erans increasing their risk for T2D and other obesity-related
complications. Factors associated with obesity in OEF/OIF/
OND veterans are complex and interrelated, but the evidence
outlined in this scoping review suggest future chronic disease
incidence and burden will increase as this cohort ages.
Predisposing military exposures and the high prevalence of
mental health conditions—particularly PTSD and
depression—increase the risk for weight gain and obesity in
OEF/OIF/OND veterans. The VHA is fully committed to pro-
vide screening and evidence-based treatment modalities for
mental health conditions delivered via a holistic healthcare
model and innovative modalities to all veterans, including
young veterans [70]. While numerous mental health resources
are available for veterans, including newer initiatives using
positive psychology (Table 1), efforts to assure access and
expansion of services for young veterans is needed. More
studies are needed that examine the benefits of mental health
treatment programs on BMI and physical health (e.g.,
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metabolic syndrome), beyond veterans treated with anti-
psychotic medications [71]. Research on the prevention and
treatment of MST is also needed.

Because mental health conditions impact the behavior and
physical health of veterans, greater focus on incorporating and
combining these services with obesity prevention within pri-
mary care may be needed. In 2007, the VHA established the
Primary Care-Mental Health Integration (PCMHI) program,
and studies involving veterans and providers have found the
program to be a practical approach to improving screening
and health outcomes [72]. Ongoing strategies to assess imple-
mentation and provider adherence, provide reliable leadership
guidance, determine global payment structures, and overcome
barriers to integration are needed [72, 73].

Innovative programs, such as the treatment of PTSD with a
physical activity program, are also promising approaches to
improve both mental health and BMI [74, 75]. Other innova-
tive weight management programs in the VHA have incorpo-
rated mental health (such as cognitive behavioral therapy or
mindfulness-based stress reduction and weight management)
[76]. However, wide-spread implementation of these pro-
grams is needed.

The VHA offers several evidence-based programs for
weight management (MOVE!) and diabetes prevention (VA-
DPP) to all veterans nationally, which have demonstrated sig-
nificant weight loss in veterans of all ages at 12-month follow-
up (Table 2) [77, 78]. However, suboptimal utilization of this
valuable resource amongst OEF/OIF/OND veterans has been
reported [79]. In one study (n =24,899), only 4% of eligible
young veterans referred to the MOVE! Program completed
the recommended 12 visits/year [80]. Moderators of poor at-
tendance included gender (male), a PTSD or depression diag-
nosis, comorbid pain, and higher baseline BMI [80]. More
recently, a TELEMOVE program has been evaluated with
promising results in veterans of all ages [81, 82]. Challenges
in attendance and implementation of this program have also
been reported [82, 83]. Use of mHealth tools may be another
strategy for reaching young veterans with obesity prevention
and treatment programs. Currently, the VHA offers mHealth
tools addressing mental health, parenting for young veterans,
and most recently weight management that allow for anony-
mous and remote access to care (Tables 1 and 2) [84].
Evaluation of mHealth programs in young veterans is needed
to improve access, acceptability, and engagement—all factors
that contribute to improved outcomes.

Lastly, the VHA is known for its comprehensive electronic
medical record (EMR) system [85, 86]. Currently, there is a
feature that alerts clinicians of recent combat veteran status to
prompt early diagnosis and treatment of health conditions.
More consistent use of clinical decision support within
EMRs can also improve the assessment and management of
obesity in clinical settings (e.g., follow-up for referrals to
MOVE! Program). Behavioral support could also be provided
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Table 1  Mental health resources of veteran health administration

Organization Resources

Mental Health Quality Enhancement Research Initiative
(MH-QUERI)

Identify gaps in mental health care delivery and interventions to address them
Support and enhance the implementation of evidence-based practices—and promising

clinical practices that address mental health conditions in veterans

Defense Centers of Excellence (DCoE) for Psychological Principal integrator and authority on psychological health and traumatic brain injury

Health Resource Center (health.mil)

knowledge and standards for Defense Department

Maintains 24/7 outreach center to provide psychological health information, resources, and
referrals for service members, veterans, and their families

National Center for PTSD (PTSD.va.gov)

Research and educational center of excellence on PTSD for veterans and clinicians

Provides links to mobile apps on PTSD, mindfulness, problem drinking, anger management,
smoking cessation, and moods

Veteran Training (Veterantraining.va.gov)

Online anonymous programs on overcoming stressful problems, anger and irritability

management, veteran parenting, and sleep

Mental Health website (mentalhealth.va.gov)

Resources on depression, traumatic brain injury, military sexual trauma, substance use,

suicide prevention, and other conditions

National Center for Telehealth and Mobile Health
Technology (t2health.dcoe.mil)

Team Red, White & Blue (teamrwb.org)

Afterdeployment.org—website for self-care solutions to psychological health in veterans.
Core project of DCoE for Psychological Health Resource Center

A community-based non-profit program to develop positive social networks and enhance

enrichment outcomes in veterans. Builds leadership and social resilience through
strength-based activities. Promotes physical activity, community involvement, and social
activities with civilians and veterans

through the VHA online platform for communication between
patients and providers.

There are several limitations to acknowledge in this scop-
ing review. Additional obesity risk factors, such as sleep dis-
orders that may contribute to weight gain and obesity in the
general population and older veterans, have not been
discussed. In our search on obesity-relevant articles in OEF/
OIF/OND veterans, we did not locate any publications on
these topics; however, research may have been presented
within the context of a study not focused on obesity. Few
longitudinal studies have been conducted, limiting our under-
standing of the mechanisms of risk. Finally, some risk factors
for obesity, such as depression and eating disorders, used dif-
ferent measurements (e.g., ICD-9 code or self-report), sample
sizes varied, as did the sampling source (e.g., all veterans in

this cohort vs. all veterans in this cohort accessing mental
health services).

Conclusion

Young veterans face considerable challenges related to obesity
risk due to their military service, high prevalence of comorbid
mental health conditions, and the stressors of returning to
civilian life. We recognize that there are immensely valuable
skills and ethos learned during military service that could be
incorporated into health promotion programs. Each veteran
cohort presents unique strengths and challenges that need to
guide health care efforts. Further research on young veterans
to better understand their experiences is needed to adapt

Table 2 Obesity prevention or

Description

treatment resources of Veterans Resource
Health Organization
MOVE!
TeleMOVE
MOVE!11
MOVE!Coach

Veterans Affairs Diabetes Prevention

Program (VA-DPP)

National VA weight-management program that focuses on health and
wellness, healthy eating, and behavior change. Sixteen group-based
sessions at VA site for all overweight/obese veterans

Remote program developed from MOVE!—daily interaction with
in-home messaging to receive content and health professional support

An 11-item questionnaire to generate an individualized report for
self-study or use with primary health provider

A 19-week self-guided program via mHealth that covers content in the
MOVE! Program

A group-based diabetes prevention program provided for veterans at VA
sites

@ Springer
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existing programs, expand effective programs, and develop
innovative strategies to improve access, engagement, and
health outcomes and reduce risk for metabolic disorders and
T2D.
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