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ABSTRACT

Objective: To evaluate the association between trauma exposure
type, number and type of DSM-5 posttraumatic stress disorder
(PTSD) symptoms, and binge eating symptoms.

Methods: Data were analyzed from the National Epidemiologic
Survey on Alcohol and Related Conditions-IIl (NESARC-III: 2012-
2013), which surveyed a nationally representative sample of 36,309
non-institutionalized US civilians aged 18 years and older. Trauma
exposure, PTSD, and binge eating symptoms were assessed using
the Alcohol Use Disorder and Associated Disabilities Interview

Schedule, DSM-5 Version (AUDADIS-5). Three groups were compared:

trauma-exposed individuals with no/low PTSD symptoms, those
with subthreshold PTSD, and those with threshold PTSD.

Results: Among both men and women, zero-inflated negative
binomial regression analyses demonstrated that individuals with
subthreshold and threshold PTSD endorsed a greater number of
binge eating symptoms than trauma-exposed individuals with
no/low PTSD symptoms (unstandardized coefficient [B] range,
0.33-0.92). Relative to witnessing trauma, combat-related trauma
was associated with fewer binge eating symptoms in men (B=-0.62,
SE=0.17), while child maltreatment was associated with a greater
number of binge eating symptoms in women (B=0.28, SE=0.12).
Negative cognitions and mood symptoms in particular were
associated with a greater number of binge eating symptoms (B
range, 0.09-0.10).

Conclusions: Subthreshold and threshold PTSD are associated with
binge eating symptoms in both men and women. Similar to drugs
and alcohol, binge eating may be used as a strategy to alleviate
distressing symptoms of PTSD.
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Posttraumatic stress disorder (PTSD), a psychiatric
disorder that can develop following exposure to a
traumatic event, has a lifetime prevalence of approximately
6.1% to 7.8% in the US general adult population.!™* The
disorder disproportionately affects women and is strongly
associated with multiple comorbid mental health conditions
and functional difficulties.!” Trauma-exposed individuals
and those who develop PTSD symptoms have been found
to have increased engagement in health-risk behaviors,
including drug and alcohol misuse and overeating.>® These
maladaptive behaviors may be used to help mitigate or
manage stressful emotions and symptoms associated with
posttraumatic stress.”3

To date, behaviors and conditions related to excessive
eating, including overeating, food addiction, and binge
eating disorder, have been understudied in relation
to trauma exposure and PTSD symptoms. It has been
theorized that binge eating behavior can be used as a form
of self-medication, similar to substance misuse, to alleviate
distress caused by PTSD symptoms.®~!! Prior research!?-14
has found high rates of comorbidity between binge eating
disorder and individuals with PTSD symptoms. Recent
research has also examined the relationship between
food addiction (ie, eating more food than intended, being
unsuccessful in reducing/stopping the behavior, and
continuing the behavior despite negative consequences) and
PTSD.'> However, food addiction is a construct related to,
but distinct from, binge eating that is based on criteria for
substance abuse from the DSM-5.16 Like with binge eating, a
higher prevalence of food addiction has been demonstrated
with increasing PTSD symptoms among women.’ Both
binge eating and food addiction have been shown to play
a role in increasing rates of obesity and higher body mass
index (BMI), which may partly account for the increased
risk of physical health conditions, such as cardiovascular
disease, diabetes, and metabolic syndrome, observed among
individuals with PTSD.%1517-20

There are several limitations to previous studies
examining associations between binge eating symptoms
and PTSD. First, most studies have used non-representative
samples comprising mostly females. Only 1 known study,
by Mitchell et al,*! examined associations between eating
disorders and PTSD in both sexes separately using a
nationally representative sample, and the authors found
higher rates of PTSD in both men and women with eating
disorders compared to those without them. Most individuals
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Clinical Points

B Men and women with subthreshold and threshold
posttraumatic stress disorder (PTSD) endorsed a greater
number of binge eating symptoms than trauma-exposed
individuals with no/low PTSD symptoms.

B Negative cognitions and mood symptoms of PTSD were
particularly associated with a higher number of binge
eating symptomes.

B Understanding associations between trauma exposure,
PTSD, and binge eating behavior could lead to the
development of integrated therapies to help patients
presenting with both PTSD-related and binge eating
symptoms.

with eating disorders in that study had also been previously
exposed to interpersonal trauma, suggesting that certain
types of trauma exposure may be associated with a higher
likelihood of binge eating disorder. In a recent nationally
representative study examining maladaptive eating typologies
and physical conditions among individuals with PTSD, our
group?? identified a probable higher prevalence of binge
eating disorder among those with PTSD than in the entire
sample. However, we did not test this difference statistically in
men and women separately or examine associations between
PTSD characteristics (eg, trauma type, symptom clusters)
and binge eating symptoms. Second, few previous studies
have assessed PTSD according to DSM-5 diagnostic criteria.
Third, most studies have used self-report measures to assess
PTSD and binge eating rather than structured, diagnostic
interviews.” Finally, no studies have examined associations
between individual PTSD symptom clusters and binge eating
symptoms. Characterization of PTSD symptom clusters linked
to binge eating symptoms may help inform interventions for
binge eating targeted specifically toward individuals reporting
specific PTSD symptoms.

The current study addressed these limitations by analyzing
data from a large, nationally representative US sample in
whom PTSD was diagnosed based on DSM-5 criteria using
structured clinical interviews. Specifically, we examined
associations between trauma exposure, PTSD severity (ie,
subthreshold and threshold), and number of binge eating
symptoms in both sexes; type of index trauma and number
of binge eating symptoms; and each of the 4 PTSD symptom
clusters and number of binge eating symptoms among
trauma-exposed men and women.

METHODS

Participants

The National Epidemiologic Survey on Alcohol and
Related Conditions-IIT (NESARC-III; 2012-2013) is a national
survey sponsored by the National Institute on Alcohol Abuse
and Alcoholism (NIAAA). It included adults aged 18 years
or older living in the United States, including Alaska and
Hawaii. Excluded from the survey were persons that were
institutionalized or on active duty within the military. The

NESARC-IIT used multistage sampling to randomly select
43,364 eligible individuals across all 50 states. The final sample
comprised 36,309 participants, resulting in a response rate of
60.1%.%* Surveys were conducted face-to-face by trained lay
personnel using computer-assisted interviews.?* This study
was approved by the University of Manitoba Health Research
Ethics Board and the NESARC-III access committee.

Assessments

Trauma exposure and PTSD. Respondents were provided
a list of 34 possible traumatic events and were asked whether
they had ever personally experienced or witnessed or were
repeatedly exposed to details of any such event in their
lifetime or learned that such an event happened to a close
friend or relative. Respondents were classified as trauma-
exposed if they endorsed at least 1 of these events.

PTSD symptoms were assessed using the Alcohol Use
Disorder and Associated Disabilities Interview Schedule,
DSM-5 Version (AUDADIS-5),%> which used DSM-5
diagnostic criteria to assess mental disorders. The PTSD
module of the AUDADIS-5 has fair to modest concordance
(k=0.34-0.46) with the clinician-administered Psychiatric
Research Interview for Substance and Mental Disorders-5
(PRISM-5).%% PTSD symptoms were assessed in relation
to participants’ worst lifetime traumatic event reported.
We categorized participants into 1 of 4 groups based on
their trauma exposure and endorsement of lifetime PTSD
symptoms: (1) no trauma exposure (for descriptive purposes),
(2) trauma exposure with no/low PTSD symptoms (defined
as meeting 1 or 0 PTSD symptom criteria for each cluster
B-E), (3) subthreshold PTSD symptoms (defined as meeting
2 or more PTSD symptom criteria for clusters B-E without
meeting full criteria for PTSD), and (4) threshold PTSD
(defined as meeting all DSM-5 criteria A-H).?® However, the
symptom duration and functional impairment criteria (ie,
F and G) were assessed only among those in the NESARC-
III who met criteria B through E and therefore were not
incorporated into the operationalization of subthreshold
PTSD.

Binge eating symptoms. Lifetime binge eating disorder
symptoms were assessed using the AUDADIS-5. Due to the
relatively low prevalence of binge eating disorder among
this sample (0.8%), psychometric characteristics of the
AUDADIS-5 for binge eating disorder could not be assessed.
However, recent research?”?8 has been published that
included NESARC-III eating disorder variables in analyses,
further supporting the use of the AUDADIS-5 for DSM-5
binge eating symptoms. Within the interview, 3 screening
questions were asked of all respondents, including “Have
you ever eaten an unusually large amount of food within
any 2-hour period, not including the holidays?” “Was there
ever a time when you ate an unusually large amount of food
on average at least once a week for at least 3 months?” and
“During any time like this when you ate an unusually large
amount of food did you feel that you couldn’t stop eating or
control how much or what you were eating?” Participants
responding “No” to these symptoms were given “0” values
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for the remaining symptoms assessed. Individuals who
endorsed having ever eaten an unusually large amount of
food were also asked about whether during any of these
times they had ever eaten faster than usual, eaten until
uncomfortably full, eaten when not hungry, eaten alone
to avoid embarrassment, and felt disgusted, depressed, or
guilty about eating so much. A variable of total number of
binge eating symptoms with a range of 0 to 8 was created to
reflect binge eating severity.

Covariates. Sociodemographic covariates included in
analyses were age (continuous), race/ethnicity (white, black,
Hispanic, other), household income (income <$19,999,
$20,000-$39,999, $40,000-$69,999, =$70,000), highest
education level achieved (less than high school, high school,
some post-secondary education and higher), and marital
status (married/cohabitating, separated/divorced/widowed,
never married). A dichotomous number-of-traumas variable
(single vs multiple trauma exposure) as well as index trauma
type (witnessed event, combat-related, child mistreatment,
assaultive violence, injurious/shocking event, and other)
were also included as covariates. Finally, a dichotomous
summary variable of any lifetime mental disorder other
than PTSD was created and used as a covariate. This
variable included any substance use, mood, anxiety, and
personality disorder (borderline, schizotypal, and antisocial
personality disorder were assessed). These disorders were
also assessed using the AUDADIS-5, which has been shown
to have good concordance with other clinician-administered
interviews.?>%

Statistical Analysis

Analyses were conducted using STATA Version 13
(StataCorp; College Station, Texas), with the Taylor Series
Linearization variance estimation technique employed to
account for the complex sampling design of the NESARC-
III. Survey data in the NESARC-III were weighted to ensure
that the sample collected was representative of the US general
adult population. Weights were calibrated against 2012 US
Census data.’® Data analysis proceeded in 4 steps. First,
we used x* analyses to examine differences between the 4
trauma/PTSD groups on sociodemographic variables, binge
eating variables, and any other mental disorder. Analyses of
variance (ANOVAs) were used to examine group differences
in age. Second, we used zero-inflated negative binomial
(ZINB) regression analysis, an appropriate approach when
the dependent variable is a count variable with an excess
number of zero values and an overdispersed distribution,*!
to examine associations between trauma/PTSD groups
(independent variable; trauma exposure with no/low
PTSD symptoms, subthreshold PTSD, or threshold PTSD)
and binge eating symptoms (dependent variable). The
reference group for these analyses was the most prevalent
group (ie, trauma-exposed respondents with no/low PTSD
symptoms). We excluded the no trauma group from our
independent variable to include trauma-related covariates
(described subsequently); however, we included a secondary
comparison examining the no trauma group compared to

Posttraumatic Stress and Binge Eating

the same reference group while excluding the tratina-related
covariates. Third, we examined the relationship between
type of index trauma and number of binge eating symptoms
among trauma-exposed respondents using ZINB regression
analyses. A categorical variable of 6 trauma type groups based
on respondents’ worst or index lifetime traumatic event
was used: combat-related, child mistreatment, assaultive
violence, injurious/shocking event, witnessed event, and
other, consistent with previous categorizations.**>* The
“other” category included any reported trauma not included
in the other traumatic events assessed. The reference group
for trauma type was the most prevalent group, consisting
of individuals who had witnessed a trauma. Fourth, we
examined associations between PTSD symptom clusters
and number of binge eating symptoms among trauma-
exposed respondents using ZINB regression analyses. All
symptom cluster variables were entered simultaneously into
the models along with covariates.

To examine which individual symptoms of each cluster
were independently associated with binge eating symptoms,
a post hoc analysis was conducted by placing the individual
symptoms of each cluster simultaneously into a model
with all the covariates. To account for multiple testing, we
adjusted the o to .01 in the post hoc analyses to reduce the
risk of type I error. All analyses were conducted in men and
women separately and 2 models were tested; one adjusted
for sociodemographic variables, number of traumas, and
index trauma type (with the exception of the index trauma
analysis) and a second model additionally adjusted for
any other lifetime mental disorder. Analyses examining
the associations between type of index trauma and binge
eating symptoms were also adjusted for number of PTSD
symptoms.

RESULTS

Table 1 shows sociodemographic characteristics by sex
and trauma/PTSD groups. Across all 4 groups, in both
sexes, participants were predominantly white (range,
56.3%-72.0%), had post-secondary education (range,
51.5%-68.7%), and were married or cohabitating (range,
48.1%-64.3%). Mean age ranged from 43.7 to 47.5 years
among men and from 42.9 to 48.5 years among women. Chi-
square tests and ANOVAs showed significant differences
(P<.05) for sociodemographic factors across all variables
between the 4 trauma/PTSD groups. The prevalence of
endorsing at least 1 binge eating symptom, lifetime binge
eating disorder, and any other mental disorder increased as
a function of increasing PTSD symptom severity for both
sexes. For example, the prevalence of endorsing >1 binge
eating symptom was 11.7% among men and 5.5% among
women with no trauma exposure; these rates were 40.0%
among men and 25.7% among women with PTSD. Lifetime
binge eating disorder prevalence was 0.2% among men
and among women with no trauma exposure; these rates
increased to 2.7% among men and 4.7% among women with
PTSD.
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Table 1. Characteristics Across Trauma/PTSD Groups in the NESARC-III?

Men Women
No Trauma Trauma Subthreshold ~ Threshold  No Trauma Trauma Subthreshold ~ Threshold

Variable Exposure Exposed® PTSD® PTSD Exposure Exposed® PTSDC PTSD
Overall 5282 (31.1) 6,490 (44.4) 3,207 (20.4) 678 (4.1) 6,833 (31.2) 6,331(33.5) 5,344 (27.1) 1,661 (8.1)
Age, mean (SD), y 437(0.32) 47.5(0.35) 458(0.40) 442(067) 46.6(0.36) 48.5(0.28) 47.0(0.33) 42.9(0.46)
Race/ethnicity

White 2,356 (57.1) 3,899 (72.0) 1,840 (70.0) 355(64.6) 2,866 (56.3) 3,600(69.9) 3,053 (69.7) 958 (70.3)

Black 1,160 (12.4)  1,138(9.5) 651(11.5) 158 (14.3) 1,758 (14.7) 1,346(11.3) 1,132(12.0) 322(10.9)

Hispanic 1,382(22.5) 1,022(11.6) 521(12.1) 133 (15.9) 1,734(20.2) 988 (11.1) 888(12.2) 293 (12.1)

Other 384 (8.0) 431 (6.9) 195 (6.3) 32(5.2) 475 (8.8) 397 (7.6) 271 (6.0) 88 (6.7)
Education

Less than high school 1,138 (19.2) 720 (9.3) 436 (12.3) 120(17.3) 1,333(17.1) 690 (9.1) 678(11.0) 286 (16.0)

High School 1,625(29.3) 1,650 (24.3) 938(28.1) 200(30.1) 2,032(27.7) 1,469 (22.2) 1,324(24.3) 431 (24.4)

Post-secondary education 2,519(51.5) 4,120 (66.4) 1,833(59.5) 358(52.7) 3,468(55.2) 4,172(68.7) 3,342 (64.7) 944 (59.6)
Marital Status

Married/cohabitating 2,507 (57.7) 3,436 (64.3) 1,507 (58.6) 270(49.0) 2,980(54.8) 3,008 (59.9) 2,254 (53.1) 628 (48.1)

Separated/divorced/widowed 961(12.6) 1,244(13.4) 762 (17.6) 184 (23.4) 1,840(21.8) 1,873(22.7) 1,794(27.7) 595(28.9)

Never married 1,814 (29.7) 1,810(22.3) 938 (23.9) 224 (27.6) 2,013(23.4) 1,450(17.3) 1,296 (19.2) 438(23.0)
Household income

<$19,999 1,349 (20.0) 1,286 (14.6) 802 (20.0) 228(28.5) 2,298(25.9) 1,565 (18.4) 1,580 (22.6) 656 (31.0)

$20,000-39,999 1,492 (25.6) 1,503 (20.1) 867 (24.4) 173(24.2) 1,955(25.8) 1,676(22.5) 1,488 (25.8) 457 (26.6)

$40,000-69,999 1,195 (23.2) 1,568 (23.9) 740 (23.5) 157 (24.2) 1,346 (22.4) 1,401 (22.5) 1,070 (21.4) 301 (21.3)

>$70,000 1,246 (31.2) 2,133 (41.4) 798 (32.0) 120(23.1) 1,234(25.9) 1,689 (36.6) 1,206 (30.2) 247 (21.0)
Endorsed > 1 binge eating symptom 542 (11.7) 1 249 (19.9) 895 (29.8) 259 (40.0) 394( 5) 613 (8.9) 831(15.8) 400 (25.7)
Lifetime binge eating disorder 12(0.2) 4(0.2) 37(1.1) 19(2.7) 6(0.2) 39(0.6) 76 (1.3) 70(4.7)
Lifetime any other mental disorder? 2,227 (43.4) 3,714 (57.0)  2,571(79.8) 637 (94.4) 2,350 (36.0) 3,017 (48.6) 3,973 (75.4) 1,549 (93.6)

2Values are shown as n (%) unless otherwise noted. Data were missing for 483 individuals (1.3%) across the 4 trauma groups.
bTrauma exposed =endorsing at least 1 lifetime trauma and 1 criterion or fewer from DSM-5 clusters B-E for lifetime PTSD.
“Subthreshold PTSD =endorsing at least 1 lifetime trauma and 2 or more criteria from DSM-5 clusters B-E for lifetime PTSD without meeting threshold PTSD.
dLifetime any other mental disorder category includes mood, anxiety, substance use, and personality disorders. Chi-square analyses and analysis of variance
showed significant differences (P <.05) between all 4 trauma/PTSD groups for all sociodemographic variables.
Abbreviations: NESARC-IIl = National Epidemiologic Survey on Alcohol and Related Conditions-lll, PTSD = posttraumatic stress disorder.

Table 2. Relationships Between Trauma/PTSD Groups and Binge Eating Symptoms?

Model 1° Model 2¢
Men Women Men Women
PTSD Group B (SE) PValue B (SE) PValue B (SE) PValue B (SE) PValue
Subthreshold 0.50(0.06) <.001 0.52(0.09) <.001 0.39(0.06) <.001 0.33(0.09) <.001
Threshold 1.08(0.08) <.001 1.07(0.12) <.001T 0.92(0.09) <.0017 0.81(0.13) <.001

#Trauma-exposed individuals without PTSD served as the reference group.

bModel 1 =zero-inflated negative binomial regression count model adjusted for sociodemographics
(BM, age, race/ethnicity, education, marital status, income), number of traumas, and index trauma
type; zero-inflated model adjusted for age and BMI.

“Model 2 =zero-inflated negative binomial regression count model adjusted for sociodemographics,
number of traumas, index trauma type, and any other mental disorder (mood, anxiety, substance,

personality); zero-inflated model adjusted for age and BMI.

Abbreviations: B=nonstandardized coefficient (), BMI=

disorder.

body mass index, PTSD = posttraumatic stress

Table 2 shows associations between the trauma exposure
and PTSD groups and binge eating symptoms. Results of the
most stringent ZINB regression models revealed that, in both
sexes, individuals in the subthreshold and threshold PTSD
groups reported a greater number of binge eating symptoms
relative to the trauma-exposed, no/low PTSD symptoms
group (unstandardized coefficient [B] range, 0.39-0.92 in
men, 0.33-0.81 in women; all P values <.001). Results of
our secondary comparison, including individuals reporting
no lifetime trauma exposure (and removing trauma-related
covariates), demonstrated fewer binge eating symptoms in
this group (B=-0.41, P<.001 in men; B=-0.35, P=.001 in
women) compared to the trauma-exposed group.

Table 3 shows associations between the type of index
trauma reported and number of binge eating symptoms
among trauma-exposed individuals only. The most stringent

ZINB regression model indicated that in men, combat-
related index traumas were associated with fewer binge
eating symptoms relative to witnessing trauma (B=-0.62,
SE=0.17, P<.001). In women, child maltreatment was
associated with a greater number of binge eating symptoms
relative to witnessing trauma (B=0.28, SE=0.12, P=.028).
Table 4 shows the relationship between PTSD symptom
clusters and number of binge eating symptoms among
trauma-exposed individuals, stratified by sex. The most
stringent ZINB regression model showed that in men, greater
severity of negative cognitions and mood (B=0.09, SE=0.03,
P=.001) and alterations in arousal and reactivity (B=0.09,
SE=0.03, P=.005) were associated with a greater number of
binge eating symptoms. In women, negative cognitions and
mood was the only PTSD cluster associated with number of
binge eating symptoms (B=0.10, SE=0.03, P=.001). A post
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Table 3. Relationships Between Worst Trauma and Binge Eating Symptoms Among Trauma-Exposed
Individuals®®

Model 1€ Model 24

Men Women Men
Trauma Type B (SE) PValue B (SE) PValue B (SE) PValue B (SE) PValue

Combat-related -0.67 (0.16) <.001 -0.32(0.39) 408 -0.62(0.17) <.001 -0.33(0.35) .350
Child maltreatment -0.02(0.13) 901 0.30(0.13) .019  -0.01(0.13) 921 0.28(0.12) .028
Assaultive violence 0.16 (0.10) 137 0.03(0.11) 778 0.12(0.10) 251 —=0.01(0.11) 911
Injurious/shocking event  —0.02 (0.06) 767 0.02 (0.10) 875 -0.02 (0.06) .785 0.02 (0.10) 873
Other —0.14 (0.20) 479  -0.07 (0.26) .801 —-0.16 (0.19) 402  —-0.04(0.25) .882

2Reference group =individuals reporting witnessed events as worst trauma. Examples of trauma within each trauma group
include combat-related (active military combat, peacekeeper/relief worker, refugee), child mistreatment (physically abused
or sexually assaulted before the age of 18 years), assaultive violence (sexually assaulted as an adult, beaten up by a spouse/
romantic partner, beaten up by someone else, stalked, held hostage, prisoner of war), injurious/shocking event (natural
disaster, serious or life-threatening injury/illness), witnessed event, and other.

bBoldface indicates statistical significance.

“Model 1=zero-inflated negative binomial regression count model adjusted for sociodemographics (BMI, age, race/ethnicity,
education, marital status, income), number of traumas, and number of PTSD symptoms; zero-inflated model adjusted for age
and BML.

9dModel 2 =zero-inflated negative binomial regression count model adjusted for sociodemographics, number of traumas,
number of PTSD symptoms, and any other mental disorder (mood, anxiety, substance, personality); zero-inflated model
adjusted for age and BMI.

Abbreviations: B=nonstandardized coefficient (), BMI=body mass index, PTSD = posttraumatic stress disorder.

Women

Table 4. Relationship Between PTSD Symptom Clusters and Binge Eating Symptoms Among
Trauma-Exposed Individuals®

Model 12 Model 2¢
Men Women Men Women
PTSD Symptom Cluster B (SE) PValue B (SE) PValue B (SE) PValue B (SE) PValue
Intrusions 0.00 (0.03) 914 0.02(0.04) 598 -0.01(0.03) .628 -0.00(0.04) .980

Avoidance 0.07 (0.06) 189
Negative cognitions and mood 0.10(0.03) <.001
Alterations in arousal and reactivity 0.09 (0.03) .002

2Boldface indicates statistical significance.

PModel 1=zero-inflated negative binomial regression count model adjusted for sociodemographics (BMI, age, race/ethnicity,
education, marital status, income), number of traumas, and index trauma type; zero-inflated model adjusted for age and BMI.

“Model 2 =zero-inflated negative binomial regression count model adjusted for sociodemographics, number of traumas, index
trauma type, and any other mental disorder (mood, anxiety, substance, personality); zero-inflated model adjusted for age and

0.11(0.06) 059
0.12(0.03) <.001
0.07 (0.04) .053

0.06 (0.05)  .265
0.09(0.03) .001
0.09(0.03) .005

0.08(0.06) .163
0.10(0.03) .001
0.06(0.04)  .084

BMI.

Abbreviations: B=nonstandardized coefficient (), BMI=body mass index, PTSD = posttraumatic stress disorder.

hoc analysis was conducted to examine which individual
symptoms of these PTSD clusters were independently
associated with binge eating severity. Individual PTSD
symptoms of the cluster being examined were entered into
a model along with the other PTSD symptom clusters,
sociodemographic variables, number of traumas, index
trauma type, and any mental disorder. In men, the symptoms
“persistent and exaggerated negative beliefs” (B=0.36,
SE=0.07, P<.001) within the negative cognitions and mood
cluster and “hypervigilance” in the alterations in arousal
and reactivity cluster (B=0.20, SE=0.07, P=.009) were
independently associated with more binge eating symptoms.
In women, there were no specific PTSD symptoms analyzed
in the post hoc analysis that achieved statistical significance.

DISCUSSION

To our knowledge, this study is the first to examine
associations between trauma exposure, DSM-5 PTSD,
and binge eating symptoms in a nationally representative
sample of US adults. A number of novel findings emerged.
Relative to trauma-exposed individuals with no/low PTSD

symptoms, those with subthreshold and threshold lifetime
PTSD reported a greater number of binge eating symptoms.
A secondary comparison revealed that individuals never
exposed to trauma exhibited significantly fewer binge eating
symptoms compared to trauma-exposed individuals. These
results support and extend previous research®!1:131417-1921
that has demonstrated a link between PTSD and maladaptive
eating behaviors, including binge eating, food addiction,
obesity, and weight gain. The higher prevalence of these
conditions among individuals with PTSD may be understood
through the self-medication hypothesis whereby binge
eating food, similar to alcohol or drugs, may be used to
cope with trauma and PTSD symptoms.'®!> Animal and
human experiments have shown that food intake and drug
use both cause dopamine release in the brain, resulting in a
sense of pleasure and well-being.*® Individuals experiencing
PTSD symptoms may therefore binge eat to enhance their
mood and overall sense of well-being. With addictive drugs,
neuroadaptations in the dopamine reward system occur,
resulting in craving and tolerance to the ingested drug, and
large quantities of highly palatable foods can result in similar
neuroadaptations.!%!!
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In éxamining-whether certain types of index traumas
were specifically associated with binge eating symptoms, we
found that in men, combat-related traumas were associated
with fewer binge eating symptoms compared to witnessing
a trauma. This finding may be due to the “healthy warrior”
effect, which posits that military personnel selected for
combat missions are typically healthier than average,***” and
this phenotype may protect against binge eating. In women,
child maltreatment was associated with more binge eating
symptoms than witnessing trauma, paralleling previous
research demonstrating an association between a range of
child maltreatment types (eg, physical abuse, sexual abuse,
emotional abuse) and binge eating disorder.?7-38-4!

This study also examined associations between individual
PTSD symptom clusters and binge eating symptoms. In both
sexes, a greater number of negative cognition and mood
symptoms was independently associated with more binge
eating symptoms. In men, a greater number of alterations in
arousal and reactivity symptoms was additionally associated
with more binge eating symptoms. Associations between
negative cognition and mood symptoms with binge eating
symptoms may underscore the overlap of similar negative
cognitions (eg, guilt and shame) existent in both PTSD
and binge eating disorder.?"***¢ These negative emotions
can result in disinhibition,”” which may increase risk for
binge eating behavior. Alternatively, binge eating episodes
may result in greater feelings of shame or guilt related to
loss of self-control and the amount of food consumed.
In men, the association of alterations in arousal with
increased binge eating symptoms may be due to effects of
chronic stress on eating behavior. The dysregulation of the
hypothalamic-pituitary-adrenal axis following prolonged
periods of chronic stress can result in consumption of more

high-fat and sugary foods.”** While studies have shown that
individuals with PTSD do consume more sugary and fatty
foods compared to individuals with no trauma exposure
or PTSD symptoms,* further research is needed to fully
understand the mechanisms underlying these associations.

There were several limitations of this study. First, due
to the assessment approach of PTSD in the NESARC-
III survey, criteria F and G (duration of symptoms and
functional impairment, respectively) were not able to be
included in the operationalization of subthreshold PTSD.
Despite this limitation, a “dose-response” association was
observed between the trauma/PTSD groups and the number
of binge eating symptoms. Second, causal relations between
PTSD and binge eating symptoms cannot be assumed, as the
NESARC-III is cross-sectional and lifetime PTSD and binge
eating symptoms were used. Finally, computer-assisted,
diagnostic interviews by trained lay persons were used as
opposed to clinician-based assessment.

Notwithstanding these limitations, the current study has
clinical implications in encouraging health care providers to
screen for binge eating symptoms among trauma-exposed
adults. Additionally, these results indicate that using a
trauma-informed care model may be beneficial when
working with trauma-exposed patients with maladaptive
eating behaviors to ensure the physical, psychological, and
emotional safety of individuals undergoing care.*®* Due to
the co-occurrence of PTSD and eating pathology, devising
transdiagnostic treatments that are designed to address
trauma-related symptoms may help address both PTSD and
eating disorder symptoms simultaneously.*® Future research
is needed using longitudinal studies to understand causal
relationships between trauma occurrence and maladaptive
eating behaviors to further inform clinical interventions.

Submitted: March 2, 2019; accepted July 11, 2019.
Published online: October 22, 2019.

Author contributions: Dr Braun contributed to
the conceptualization of the study, writing and
editing of the manuscript, statistical analyses,

and interpretation of the results. Drs Pietrzak and
Mitchell contributed to the writing and editing

of the manuscript and interpretation of the
results. Ms Sommer contributed to the writing

and editing of the manuscript, statistical analyses,
and interpretation of the results. Dr El-Gabalawy
contributed to the writing and editing of the
manuscript, interpretation of the results, and
supervision of the first author. Dr Mota contributed
to the conceptualization of the study, writing and
editing of the manuscript, data interpretation, and
supervision of the first author.

Potential conflicts of interest: None.

Funding/support: This research was supported

by the BSc(Med) research program in the Max
Rady College of Medicine University of Manitoba
and by University of Manitoba, Rady Faculty of
Health Sciences Start-up Funds (Drs Mota and
El-Gabalawy).

Role of the sponsor: The supporters had no role in
the design, analysis, interpretation, or publication
of the study.

Disclaimer: This article was prepared using a
limited-access dataset obtained from the National
Institute on Alcohol Abuse and Alcoholism (NIAAA)

and does not reflect the opinions or view of NIAAA
or the US Government.

Acknowledgments: The authors thank Ms Kayla
Kilborn, BA(Hons), University of Manitoba, for
her editing of this manuscript. Ms Kilborn has no
conflicts of interest to declare.

Additional information: The original data set for
the 2012-2013 National Epidemiologic Survey on
Alcohol and Related Conditions (NESARC-III) is
available from the National Institute on Alcohol

Abuse and Alcoholism (https://www.niaaa.nih.gov).

REFERENCES

1. Pietrzak RH, Goldstein RB, Southwick SM, et al.
Prevalence and Axis | comorbidity of full and
partial posttraumatic stress disorder in the
United States: results from Wave 2 of the
National Epidemiologic Survey on Alcohol and
Related Conditions. J Anxiety Disord.
2011;25(3):456-465.

2. Kessler RC, Sonnega A, Bromet E, et al.
Posttraumatic stress disorder in the National
Comorbidity Survey. Arch Gen Psychiatry.
1995;52(12):1048-1060.

3. Goldstein RB, Smith SM, Chou SP, et al. The
epidemiology of DSM-5 posttraumatic stress
disorder in the United States: results from the
National Epidemiologic Survey on Alcohol and
Related Conditions-IIl. Soc Psychiatry Psychiatr

Epidemiol. 2016;51(8):1137-1148.

. American Psychiatric Association. Diagnostic

and Statistical Manual for Mental Disorders. Fifth
Edition. Washington, DC: American Psychiatric
Association; 2013.

. Kessler RC. Posttraumatic stress disorder: the

burden to the individual and to society. J Clin
Psychiatry. 2000;61(suppl 5):4-12, discussion
13-14.

. Brener ND, McMahon PM, Warren CW, et al.

Forced sexual intercourse and associated
health-risk behaviors among female college
students in the United States. J Consult Clin
Psychol. 1999;67(2):252-259.

. Klaassens ER, Giltay EJ, Cuijpers P, et al.

Adulthood trauma and HPA-axis functioning in
healthy subjects and PTSD patients: a meta-
analysis. Psychoneuroendocrinology.
2012;37(3):317-331.

. Cronce JM, Bedard-Gilligan MA, Zimmerman L,

et al. Alcohol and binge eating as mediators
between posttraumatic stress disorder
symptom severity and body mass index.
Obesity (Silver Spring). 2017;25(4):801-806.

. Mason SM, Flint AJ, Roberts AL, et al.

Posttraumatic stress disorder symptoms and
food addiction in women by timing and type
of trauma exposure. JAMA Psychiatry.
2014;71(11):1271-1278.

. Davis C, Carter JC. Compulsive overeating as an

addiction disorder: a review of theory and

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2019 Copyright Physicians Postgraduate Press, Inc.
J Clin Psychiatry 80:6, November/December 2019

e6 ® PSYCHIATRIST.COM


https://www.niaaa.nih.gov
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21168991&dopt=Abstract
https://doi.org/10.1016/j.janxdis.2010.11.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7492257&dopt=Abstract
https://doi.org/10.1001/archpsyc.1995.03950240066012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27106853&dopt=Abstract
https://doi.org/10.1007/s00127-016-1208-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10761674&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10224736&dopt=Abstract
https://doi.org/10.1037/0022-006X.67.2.252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21802212&dopt=Abstract
https://doi.org/10.1016/j.psyneuen.2011.07.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28276646&dopt=Abstract
https://doi.org/10.1002/oby.21809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25230359&dopt=Abstract
https://doi.org/10.1001/jamapsychiatry.2014.1208

20.

21.

22.

23.

24,

evidence. Appetite.2009;53(1):1-8.

. Brewerton TD. Posttraumatic stress disorder

and disordered eating: food addiction as self-
medication.J Womens Health (Larchmt).
2011;20(8):1133-1134.

. Kessler RC, Berglund PA, Chiu WT, et al. The

prevalence and correlates of binge eating
disorder in the World Health Organization
World Mental Health Surveys. Biol Psychiatry.
2013;73(9):904-914.

. Brewerton TD. Eating disorders, trauma, and

comorbidity: focus on PTSD. Eat Disord.
2007;15(4):285-304.

. Dansky BS, Brewerton TD, Kilpatrick DG, et al.

The National Women'’s Study: relationship of
victimization and posttraumatic stress disorder
to bulimia nervosa. Int J Eat Disord.
1997;21(3):213-228.

. Brewerton TD. Food addiction as a proxy for

eating disorder and obesity severity, trauma
history, PTSD symptoms, and comorbidity. Eat
Weight Disord. 2017;22(2):241-247.

. Meadows A, Nolan LJ, Higgs S. Self-perceived

food addiction: prevalence, predictors, and
prognosis. Appetite. 2017;114:282-298.

. Kubzansky LD, Bordelois P, Jun HJ, et al. The

weight of traumatic stress: a prospective study
of posttraumatic stress disorder symptoms and
weight status in women. JAMA Psychiatry.
2014;71(1):44-51.

. Suliman S, Anthonissen L, Carr J, et al.

Posttraumatic stress disorder, overweight, and
obesity : a systematic review and meta-
analysis. Harv Rev Psychiatry.
2016;24(4):271-293.

. Pagoto SL, Schneider KL, Bodenlos JS, et al.

Association of post-traumatic stress disorder
and obesity in a nationally representative
sample. Obesity (Silver Spring).
2012;20(1):200-205.

Dedert EA, Calhoun PS, Watkins LL, et al.
Posttraumatic stress disorder, cardiovascular,
and metabolic disease: a review of the
evidence. Ann Behav Med. 2010;39(1):61-78.
Mitchell KS, Mazzeo SE, Schlesinger MR, et al.
Comorbidity of partial and subthreshold PTSD
among men and women with eating disorders
in the national comorbidity survey-replication
study. IntJ Eat Disord. 2012;45(3):307-315.
Sommer JL, Mota N, El-Gabalawy R.
Maladaptive eating in posttraumatic stress
disorder: a population-based examination of
typologies and medical condition correlates.
J Trauma Stress. 2018;31(5):708-718.

Smith SM, Goldstein RB, Grant BF. The
association between post-traumatic stress
disorder and lifetime DSM-5 psychiatric
disorders among veterans: data from the
National Epidemiologic Survey on Alcohol and
Related Conditions-IIl (NESARC-III). J Psychiatr
Res. 2016;82:16-22.

Grant BF, Chu A, Sigman R, et al. Source and

25.

26.

27.

28.

29.

30.

3.

32.

32.

33.

34.

35.

Accuracy Statement for theNational
Epidemiologic Survey on Alcohol and Related
Conditions-Ill (NESARC-II). Rockville, MD:
National Institute on Alcohol Abuse and
Alcoholism; 2014.

Hasin DS, Shmulewitz D, Stohl M, et al.
Procedural validity of the AUDADIS-5
depression, anxiety and post-traumatic stress
disorder modules: substance abusers and
others in the general population. Drug Alcohol
Depend. 2015;152:246-256.

McLaughlin KA, Koenen KC, Friedman MJ, et al.
Subthreshold posttraumatic stress disorder in
the World Health Organization World Mental
Health Surveys. Biol Psychiatry.
2015;77(4):375-384.

Afifi TO, Sareen J, Fortier J, et al. Child
maltreatment and eating disorders among
men and women in adulthood: results from a
nationally representative United States sample.
IntJ Eat Disord. 2017;50(11):1281-1296.

Grant BF, Goldstein RB, Saha TD, et al.
Epidemiology of DSM-5 alcohol use disorder:
results from the National Epidemiologic Survey
on Alcohol and Related Conditions Ill. JAMA
Psychiatry. 2015;72(8):757-766.

Hasin DS, Greenstein E, Aivadyan C, et al. The
Alcohol Use Disorder and Associated
Disabilities Interview Schedule-5 (AUDADIS-5):
procedural validity of substance use disorders
modules through clinical re-appraisal in a
general population sample. Drug Alcohol
Depend. 2015;148:40-46.

Bureau of the Census. American Community
Survey, 2012. Suitland, MD: Bureau of the
Census; 2013.

Elhai JD, Calhoun PS, Ford JD. Statistical
procedures for analyzing mental health
services data. Psychiatry Res.
2008;160(2):129-136.

Breslau N, Anthony JC. Gender differences in
the sensitivity to posttraumatic stress disorder:
an epidemiological study of urban young
adults. JAbnorm Psychol. 2007;116(3):607-611.
Breslau N, Chilcoat HD, Kessler RC, et al.
Vulnerability to assaultive violence: further
specification of the sex difference in post-
traumatic stress disorder. Psychol Med.
1999;29(4):813-821.

Stein MB, Walker JR, Forde DR. Gender
differences in susceptibility to posttraumatic
stress disorder. Behav Res Ther.
2000;38(6):619-628.

Mitchell KS, Porter B, Boyko EJ, et al.
Longitudinal associations among
posttraumatic stress disorder, disordered
eating, and weight gain in military men and
women. Am J Epidemiol. 2016;184(1):33-47.
Kalon E, Hong JY, Tobin C, et al. Psychological
and neurobiological correlates of food
addiction. In: Zahr NM, Peterson ET, eds.
International Review of Neurobiology. Vol. 129.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Posttraumatic Stress and Binge Eating

1st’ed. London, UK: Elsevier Ific; 2016:85-110:
Haley RW. Point: bias from the “healthy-warrior
effect” and unequal follow-up in three
government studies of health effects of the
Gulf War. Am J Epidemiol. 1998;148(4):315-323.
Wilson J, Jones M, Fear NT, et al. Is previous
psychological health associated with the
likelihood of Iraqg War deployment? an
investigation of the “healthy warrior effect.”
Am J Epidemiol. 2009;169(11):1362-1369.

Caslini M, Bartoli F, Crocamo C, et al.
Disentangling the association between child
abuse and eating disorders: a systematic
review and meta-analysis. Psychosom Med.
2016;78(1):79-90.

Molendijk ML, Hoek HW, Brewerton TD, et al.
Childhood maltreatment and eating disorder
pathology: a systematic review and dose-
response meta-analysis. Psychol Med.
2017;47(8):1-15.

Brewerton TD, Rance SJ, Dansky BS, et al. A
comparison of women with child-adolescent
versus adult onset binge eating: results from
the National Women'’s Study. Int J Eat Disord.
2014;47(7):836-843.

Pivarunas B, Conner BT. Impulsivity and
emotion dysregulation as predictors of food
addiction. Eat Behav. 2015;19:9-14.

Fairburn CG, Harrison PJ. Eating disorders.
Lancet. 2003;361(9355):407-416.

Litz BT, Gray MJ. Emotional numbing in
posttraumatic stress disorder: current and
future research directions. Aust N ZJ Psychiatry.
2002;36(2):198-204.

Talbot LS, Maguen S, Epel ES, et al.
Posttraumatic stress disorder is associated with
emotional eating. J Trauma Stress.
2013;26(4):521-525.

Turton R, Chami R, Treasure J. Emotional eating,
binge eating and animal models of binge-type
eating disorders. Curr Obes Rep.
2017;6(2):217-228.

Palmisano GL, Innamorati M, Vanderlinden J.
Life adverse experiences in relation with
obesity and binge eating disorder: a systematic
review. J Behav Addict. 2016;5(1):11-31.

Hirth JM, Rahman M, Berenson AB. The
association of posttraumatic stress disorder
with fast food and soda consumption and
unhealthy weight loss behaviors among young
women. J Womens Health (Larchmt).
2011;20(8):1141-1149.

Bremness A, Polzin W. Trauma informed care.

J Can Acad Child Adolesc Psychiatry.
2014;23(2):86.

Brewerton TD. An overview of trauma-
informed care and practice for eating
disorders. JAggress Maltreat Trauma.
2019;28(4):445-462.

Wilson GT, Wilfley DE, Agras WS, et al.
Psychological treatments of binge eating
disorder. Arch Gen Psychiatry. 2010;67(1):94-101.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2019 Copyright Physicians Postgraduate Press, Inc.
J Clin Psychiatry 80:6, November/December 2019

PSYCHIATRIST.COM = e7


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19500625&dopt=Abstract
https://doi.org/10.1016/j.appet.2009.05.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21751876&dopt=Abstract
https://doi.org/10.1089/jwh.2011.3050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23290497&dopt=Abstract
https://doi.org/10.1016/j.biopsych.2012.11.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17710567&dopt=Abstract
https://doi.org/10.1080/10640260701454311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9097195&dopt=Abstract
https://doi.org/10.1002/(SICI)1098-108X(199704)21:3%3c213::AID-EAT2%3e3.0.CO;2-N
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28361213&dopt=Abstract
https://doi.org/10.1007/s40519-016-0355-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28385581&dopt=Abstract
https://doi.org/10.1016/j.appet.2017.03.051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24258147&dopt=Abstract
https://doi.org/10.1001/jamapsychiatry.2013.2798
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27384397&dopt=Abstract
https://doi.org/10.1097/HRP.0000000000000106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22016096&dopt=Abstract
https://doi.org/10.1038/oby.2011.318
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20174903&dopt=Abstract
https://doi.org/10.1007/s12160-010-9165-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22009722&dopt=Abstract
https://doi.org/10.1002/eat.20965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30338565&dopt=Abstract
https://doi.org/10.1002/jts.22323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27455424&dopt=Abstract
https://doi.org/10.1016/j.jpsychires.2016.06.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25939727&dopt=Abstract
https://doi.org/10.1016/j.drugalcdep.2015.03.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24842116&dopt=Abstract
https://doi.org/10.1016/j.biopsych.2014.03.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28990206&dopt=Abstract
https://doi.org/10.1002/eat.22783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26039070&dopt=Abstract
https://doi.org/10.1001/jamapsychiatry.2015.0584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25604321&dopt=Abstract
https://doi.org/10.1016/j.drugalcdep.2014.12.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18585790&dopt=Abstract
https://doi.org/10.1016/j.psychres.2007.07.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17696716&dopt=Abstract
https://doi.org/10.1037/0021-843X.116.3.607
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10473308&dopt=Abstract
https://doi.org/10.1017/S0033291799008612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10846810&dopt=Abstract
https://doi.org/10.1016/S0005-7967(99)00098-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27283146&dopt=Abstract
https://doi.org/10.1093/aje/kwv291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9717872&dopt=Abstract
https://doi.org/10.1093/oxfordjournals.aje.a009645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19363099&dopt=Abstract
https://doi.org/10.1093/aje/kwp044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26461853&dopt=Abstract
https://doi.org/10.1097/PSY.0000000000000233
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28100288&dopt=Abstract
https://doi.org/10.1017/S0033291716003561
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24904009&dopt=Abstract
https://doi.org/10.1002/eat.22309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26164390&dopt=Abstract
https://doi.org/10.1016/j.eatbeh.2015.06.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12573387&dopt=Abstract
https://doi.org/10.1016/S0140-6736(03)12378-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11982540&dopt=Abstract
https://doi.org/10.1046/j.1440-1614.2002.01002.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23893425&dopt=Abstract
https://doi.org/10.1002/jts.21824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28434108&dopt=Abstract
https://doi.org/10.1007/s13679-017-0265-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28092189&dopt=Abstract
https://doi.org/10.1556/2006.5.2016.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21751875&dopt=Abstract
https://doi.org/10.1089/jwh.2010.2675
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24872823&dopt=Abstract
https://doi.org/10.1080/10926771.2018.1532940
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20048227&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20048227&dopt=Abstract
https://doi.org/10.1001/archgenpsychiatry.2009.170

