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Abstract

Background—PTSD is a risk factor for obesity, but the range of behaviors that contribute to this
association are not known.
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Purpose—To examine associations between self-reported PTSD symptoms in 2007, with and
without comorbid depression symptoms, and three problematic overeating behaviors in 2010; to
estimate the associations of PTSD-related overeating behaviors with obesity.

Methods—Cross-sectional and longitudinal analyses included 7438 male (n=2478) and female
(n=4960) participants from the Growing Up Today Study (mean age 22—29 years in 2010). Three
eating behavior outcomes were assessed: Binge eating (eating a large amount of food in a short
period of time with loss of control), top quartile of coping-motivated eating (from the Motivations
to Eat scale), and top quartile of disinhibited eating (from the Three-Factor Eating Questionnaire).

Results—PTSD symptoms were associated with 2- to 3-fold increases in binge eating and top-
quartile coping-motivated eating; having = 4 PTSD symptoms, relative to no PTSD symptoms,
was associated with covariate-adjusted RRs of 2.7 (95% ClI: 2.1, 3.4) for binge eating, 2.1 (95%
Cl: 1.9, 2.4) for the top quartile of coping-motivated eating, and 1.5 (95% ClI: 1.3, 1.7) for the top
quartile of disinhibited eating. There was a trend toward PTSD symptoms in 2007 predicting new
onset binge eating in 2010. Having depression symptoms comorbid with PTSD symptoms further
increased risk of binge eating and coping-motivated eating. All eating behaviors were associated
with obesity.

Conclusion—Clinicians treating patients with PTSD should know of potential comorbid
problematic eating behaviors that may contribute to obesity.

Keywords
posttraumatic stress disorder; depression; obesity; eating behavior; binge eating

INTRODUCTION

Posttraumatic stress disorder (PTSD) affects 6.8% of US civilians at some point in their lives
(1), with many more affected by subthreshold symptoms (2). PTSD is increasingly
recognized as a risk factor for obesity (3—-8) and obesity-related diseases (2; 9-11). The
mechanisms driving the PTSD-obesity association are not known, but eating as a way to
cope with distress may be a contributing factor. The eating-to-cope hypothesis is supported
by neurological studies indicating that ingestion of high-fat and high-sugar foods blunts
feelings of distress by triggering dopaminergic reward responses (12; 13). Further, a
relatively large literature indicates that PTSD is frequently comorbid with eating disorders
relevant to weight gain (e.g. binge eating disorder)(14-17). This literature has generally
focused on eating disorder diagnoses, the most severe end of a spectrum of potentially
problematic eating. Far less is known about how PTSD symptoms are associated with
common, problematic overeating behaviors that do not meet diagnostic thresholds but may
nonetheless contribute to obesity risk.

PTSD is frequently comorbid with depression (18), and it is plausible that the combination
of PTSD symptoms and depression symptoms is associated with additional weight-related
risks (19). Depression has been found to predict obesity in some studies (19; 20), potentially
due to its association with disordered eating behaviors (21). There is also evidence that
depressive symptoms reduce individuals’ capacity to cope with life stressors (22; 23). This
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reduced coping capacity may put those with a combination of PTSD and depressive
symptoms at uniquely high risk for maladaptive coping such as problematic eating.

A greater understanding of the links of PTSD symptoms, with and without comorbid
depression, with a range of prevalent obesogenic eating behaviors is needed to understand
PTSD-related comorbidities and highlight potential targets for obesity prevention in PTSD-
affected populations. To our knowledge the current literature on this topic is limited to a
handful of studies. These include two studies on PTSD and emotional eating (24; 25) (one
showing a positive finding, the other null), two studies showing PTSD symptoms to be
associated with food addiction (26; 27), and four studies finding greater intake of unhealthy
foods and/or lower intake of healthy foods among those with PTSD (28-30). One study of
earthquake survivors found that meeting PTSD diagnostic criteria was associated with
increased craving for sweets or carbohydrates, as well as both increases and decreases in
appetite (31). Other common overeating behavior phenotypes have not been examined.
Further, few studies have explicitly examined the combination of PTSD and depression
symptoms in relation to eating behavior. Finally, none of the existing studies have been able
to examine the longitudinal links between PTSD symptoms and new onset of eating
behaviors.

We aimed to address these gaps in the literature using data from the Growing Up Today
Study, a community-based longitudinal cohort of over 7000 young men and women. Our
study aims were to estimate: (1) the cross-sectional associations between PTSD symptoms
and three common types of problematic overeating: sub-threshold binge eating (binge eating
at any frequency), coping-motivated eating (32), and disinhibited eating (33); (2) the
longitudinal association between PTSD symptoms and subsequent new onset of binge eating
among women and men without a prior binge eating history; and (3) the independent and
joint impacts of PTSD and depression symptoms on eating behaviors. Finally, to establish
the relevance of these findings to the PTSD-obesity association, we aimed to (4) examine the
association of each type of problematic eating with obesity. Because of prior literature
suggesting that the PTSD-obesity association is stronger for women than men (4-6), we
examined modifications of associations of PTSD, eating behaviors, and obesity by gender,
and present stratified results where appropriate.

METHODS

Study Population

The Growing Up Today Study (GUTS) comprises children of participants in the Nurses’
Health Study Il (NHSII). In 1996, NHSII participants with children aged 9-14 years were
asked to provide consent for their children to participate in GUTS; 18,526 mothers (54%)
consented, and their children (n=26,765) were invited to participate. Of these, 16,882 (9039
girls and 7843 boys) returned the baseline questionnaire and have been followed through a
series of 11 online and mailed questionnaires collecting self-reported demographic,
behavioral, and medical data.

We excluded participants from our analytic sample if they did not complete the 2007 GUTS
questionnaire on which PTSD symptoms were assessed (n=2870 women and 4150 men), if
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they had missing or incomplete PTSD data (n=285 women and 304 men), or if they did not
complete the 2010 questionnaire on which eating behavior outcomes were ascertained
(n=924 women and 911 men). This left 7438 participants for our analysis. Participants were
aged 22 to 29 years in 2010 when eating behaviors were assessed.

Exposures

PTSD symptoms in 2007: The 2007 questionnaire assessed PTSD symptoms using
Breslau’s Short Screening Scale (34). Participants were asked to report up to 7 lifetime
PTSD symptoms, including intrusive thoughts, emotional numbness, and hypervigilance, in
reference to the “most distressing” event that they had experienced. Participants were not
asked to specify the event they found most distressing. For each PTSD symptom endorsed,
participants were asked to report how frequently they had experienced that symptom in the
past 4 weeks (5-point scale from “none of the time” to “most or all of the time”). We defined
participants as having a current PTSD symptom if they reported experiencing it with any
frequency in the past 4 weeks. These symptoms do not designate a clinical PTSD diagnosis;
however, self-reported symptoms assessed with this screener have been found to predict
important health outcomes such as increases in weight status and type 2 diabetes (3; 35).
Breslau et al. recommend =4 symptoms as the cut-off for significant PTSD symptoms (34),
reporting 80% sensitivity and 97% specificity for this cut-off (34). Preliminary analyses
indicated that additional symptoms beyond this cut-off did not confer additional risk for the
eating behavior outcomes, and we therefore categorized PTSD symptoms in three levels: 0,
1-3, and =4 symptoms.

Joint PTSD and depressive symptoms in 2007: PTSD and depression are frequently
comorbid, and depression has been associated with obesity in some, though not all, studies
(20; 36). We were therefore interested in examining whether the combination of PTSD and
depression symptoms conferred additional risk of problematic eating behaviors. The 2007
questionnaire included the short form of the Centers for Epidemiologic Studies-Depression
(CESD-10) scale (37), which assesses the frequency of depressive symptoms over the past
week. A score of 10 or more is considered indicative of significant depressive symptoms
(37), with research showing 100% sensitivity and 93% specificity for major depression in a
community-based sample (38). To examine joint PTSD and depressive symptoms, we
dichotomized PTSD symptoms at =4 and the CESD-10 score at =10 and created a 4-
category variable with the following levels: No significant PTSD or depression symptoms
(below the cut-offs on both the PTSD screener and the CESD-10 scale), significant
depression symptoms only, significant PTSD symptoms only, and both significant PTSD and
significant depression symptoms.

Outcomes—We examined the association of 2007 PTSD and depression symptoms with
three problematic eating behavior phenotypes, measured in 2010: subthreshold binge eating,
coping-motivated eating, and disinhibited eating. In addition, we examined the association
of each eating behavior, and PTSD symptoms, with obesity in 2013.
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Binge eating in 2010: Binge eating self-report has been collected on each survey over
GUTs follow-up. For our main analyses, we used binge eating reported on the 2010
questionnaire (the first questionnaire after the 2007 assessment of PTSD) as our outcome.
Binge eating questions asked participants whether, over the past year, they had eaten an
extremely large quantity of food over a short period of time (“overeating”), and the
frequency with which this had occurred (5-point scale from “Never” to “More than once a
week”). Participants who indicated that they had overeaten at any frequency were asked
whether they had felt unable to stop eating at that time (“loss of control”). We defined binge
eating as overeating with loss of control at any frequency in 2010. This measure captures a
relatively common form of problematic eating, as distinct from binge eating disorder (which
has specific, severe clinical manifestations). A comparison of this measure with results of
clinical interviews assessing binge eating disorder among girls found that the survey
measure had a sensitivity of 0.53, specificity of 0.79, and negative predictive value of 0.98.3°
These values suggest that whereas the measure is not optimized to capture the small number
of individuals with binge eating disorder, it correctly separates most respondents who do not
exhibit binge eating symptoms from those who do (i.e., high negative predictive value).

Binge eating was also assessed in 2007. In our longitudinal analysis of PTSD and incident
binge eating (described in the analysis section), we excluded participants with prevalent
binge eating behavior reported in 2007 (the time of PTSD assessment) so that we could
establish the temporal order from PTSD symptoms to binge onset.

Coping-motivated eating in 2010: The coping-motivated eating subscale of the
Motivations to Eat Scale (32) was included on the 2010 questionnaire. Jackson et al. report
an internal consistency reliability of a=0.88 and have found the subscale scores to be
positively correlated with binge eating (32). Items in this 5-item subscale ascertain
frequency (never or almost never, rarely, sometimes, often, almost always or always) with
which participants eat because they feel depressed, sad, or worthless; to cope; to comfort
themselves; or to distract themselves. We examined coping-motivated eating both as a
continuous outcome and dichotomized at the gender-specific 75t percentile. In preliminary
analyses, we found that those with scores below the 75t percentile were normal weight on
average, whereas those above were overweight, suggesting that this is a substantively
relevant cut-point.

Disinhibited eating in 2010: The 2010 questionnaire included the disinhibited eating
subscale of the Three Factor Eating Questionnaire (33). This 10-item subscale measures the
tendency to overeat in response to certain stimuli, such as during social occasions, when
with someone who is overeating, in the presence of palatable foods, and as a reaction to
dieting. In a recent study, reliability of this subscale ranged from 0.78 in normal-weight
individuals to 0.80 in obese individuals (40). As with the coping-motivated eating scale, we
examined disinhibited eating both as a continuous measure and dichotomized it at the
gender-specific 75 percentile. Similar to coping-motivated eating, we found that the 75t
percentile cut-point roughly aligned with the point at which the average body weight
changed from normal-weight to overweight.
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Obesity in 2013. Obesity was defined as a body mass index (BMI) of >30 kg/m? based on
self-reported height and weight in 2013. Prior work has shown that self-reported BMI is
closely correlated with measured BMI (41; 42).

Covariates—For our main adjusted analyses, we included potential confounders of the
association between PTSD and disordered eating, including age at baseline (continuous),
nonwhite race (dichotomous), perceived social status (participants were asked to indicate
their family’s status in American society, from 1, best off, to 10, worst off; continuous), and
participant BMI percentile at 1996 study baseline standardized to CDC growth charts (43)
(continuous with squared term). We ran subsequent models additionally adjusting for other
health behavior correlates of eating behaviors that may be downstream from PTSD,
including participant smoking history in 2007 (ever/never), history of dieting (ever/never) in
2005 (the most recent data available prior to 2010 outcomes), and BMI in 2007. In
sensitivity analyses, we adjusted for participants’ mothers’ BMI at age 18. Maternal BMI is
a strong predictor of child BMI, and potentially a predictor of child eating behaviors (via
maternal eating behaviors); it may also be a marker of risk factors (e.g., low socioeconomic
status, intergenerational maltreatment) for child exposure to trauma and/or propensity
toward PTSD. (Mothers are Nurses’ Health Study Il participants; weight at age 18 was asked
on the NHSII baseline survey and validated against nursing school entry physical exams

(44)).

Data analysis

Our analytic sample included 7438 participants (4960 women and 2478 men) with non-
missing PTSD symptom data who had completed the 2010 questionnaire on which the
eating behavior outcomes of interest were ascertained. For analyses of each outcome, we
excluded the following number of participants because they were missing the outcome
variable: 124 women and 122 men missing binge eating, 307 women and 322 men missing
coping-motivated eating, and 304 women and 321 men missing disinhibited eating.

Association of PTSD symptoms with eating behaviors—We used modified Poisson
regression (45) to estimate risk ratios for each eating behavior outcome in 2010 as a function
of the number of reported PTSD symptoms experienced in 2007. We then assessed the
longitudinal nature of the relationship between PTSD and binge eating by running models of
incident binge eating in 2010 as a function of the number of current PTSD symptoms
reported in 2007, among participants with no history of binge eating prior to or in 2007
(when PTSD was assessed; n=1645 women and 303 men). Finally, we examined eating
behaviors as a function of joint exposure to significant PTSD symptoms and/or significant
depression symptoms.

For each analysis above, we ran a series of models in the following sequence: crude models,
addition of main sociodemographic covariates and baseline BMI percentile, and addition of
adult health behaviors and 2007 body mass index. We tested for interactions between PTSD
symptoms and gender in predicting each outcome. No interactions were statistically

significant (Wald test p-values for gender interactions with binge eating, continuous coping-
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motivated eating, and continuous disinhibited eating were 0.67, 0.21, and 0.30, respectively).
We therefore examined these associations in the combined sample of men and women.

We ran three sensitivity analyses of PTSD symptoms and eating behaviors to assess the
sensitivity of our results to various modeling decisions. First, we reran PTSD-eating
behavior models with additional adjustment for maternal BMI at age 18 years, as a potential
shared risk factor for PTSD symptoms and eating behaviors. Second, to assess the impact of
attrition out of the sample and related selection bias, we reran PTSD-eating behavior models
using stabilized inverse probability weights to adjust for differential non-response to the
2007 and 2010 questionnaires, on which our exposure and outcome were measured. Third,
in an attempt to assess whether results were likely to be driven by PTSD-related medication
use we reran PTSD—eating behavior models after excluding those who reported past-year
use of psychotropic medications (antidepressants or antianxiety medications) on the 2013
questionnaire, the only questionnaire to assess use of these medications.

Associations of eating behaviors and PTSD symptoms with obesity—To
examine the extent to which our findings on PTSD and eating behavior would have
implications for weight-related health, we examined the association of each eating behavior
outcome with obesity. We also estimated risk ratios for obesity in 2013 as a function of 2007
PTSD symptoms. We used modified Poisson regression (45) to estimate risk ratios for
obesity in 2013 as a function of (in separate models) binge eating, top quartile of coping-
motivated eating, top quartile of disinhibited eating, and categorical PTSD symptoms.
Continuous coping-motivated and disinhibited eating were not linearly associated with
obesity, and methods to relax the linearity assumption such as inclusion of squared terms or
splines make interpretation difficult; we therefore include results for these eating behaviors
dichotomized at the top quartile. For each exposure (eating behavior or PTSD symptoms),
we ran covariate-adjusted models and an additional model adjusted for baseline BMI. We
tested for interactions between gender and each exposure. We found that interactions were
significant for gender with PTSD symptoms (Wald p-value for interaction=0.03), but not for
gender with eating behaviors. However, for consistency, we present all obesity results
stratified by gender.

Of 7438 participants in the analytic sample, 13% reported > 4 PTSD symptoms in 2007.
Participants with and without PTSD symptoms were similar in age, race, and perceived
social status. Participants with PTSD symptoms were more likely than those without to be
female, have a history of smoking or dieting, and to have engaged in binge eating, coping-
motivated eating, and disinhibited eating in 2010 (Table 1).

Association of PTSD symptoms with eating behaviors—In main analyses of the
association between PTSD symptoms and eating behaviors, we found that the prevalence of
all three eating behavior phenotypes increased with the number of PTSD symptoms (Table
2). Associations were generally stronger for binge eating and coping-motivated eating than
for disinhibited eating. For example, having = 4 PTSD symptoms, relative to no PTSD
symptoms, was associated with main covariate-adjusted RRs of 2.7 (95% ClI: 2.1, 3.4) for
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binge eating, 2.1 (95% CI: 1.9, 2.4) for the top quartile of coping-motivated eating, and 1.5
(95% CI: 1.3, 1.7) for the top quartile of disinhibited eating (Table 2). In sensitivity analyses,
adjusting for maternal BMI made little difference in the associations of PTSD symptoms
with eating behaviors. Likewise, results were comparable when adjusted for non-response to
key questionnaires using inverse probability weights, and when excluding participants taking
psychotropic medications.

Longitudinal association of PTSD symptoms with incident binge eating—We
ran a longitudinal model restricting our sample to participants with no history of binge
eating prior to PTSD symptom ascertainment. We found suggestive evidence that PTSD
symptoms in 2007 predicted new onset of binge eating in 2010 (Table 3). Those with = 4
PTSD symptoms in 2007 had twice the risk of reporting binge eating for the first time in
2010, (main covariate-adjusted RR=2.2; 95% CI: 1.1, 4.3). Additional adjustment for
maternal BMI attenuated this RR to 1.9 (95% CI: 0.9, 3.9).

Comorbid PTSD and depression symptoms and eating behaviors—PTSD and
depression are frequently comorbid, and their combination may confer additional risk of
problematic eating behaviors. Analyses of combinations of significant depressive symptoms
(CESD-10 = 10) and PTSD symptoms (= 4) indicated that each mental health problem was
independently associated with each of the eating behavior phenotypes of interest (Table 4).
However, the strength of the associations across the joint PTSD-depression categories
differed qualitatively by eating behavior. Main covariate-adjusted binge eating analyses
indicated that PTSD with depression (RR= 2.8; 95% ClI: 2.3, 3.6) and PTSD without
depression (RR=2.2; 95% CI: 1.5, 3.3) were more strongly associated with binge eating than
depression alone (RR=1.8; 95% CI: 1.4, 2.2). In analyses of coping-motivated eating,
exposure to the combination of PTSD and depression was associated with a larger elevation
in risk (RR=2.3; 95% ClI: 2.0, 2.6) than either depression alone (RR=1.9; 95% CI: 1.7, 2.1)
or PTSD alone (RR=1.8; 95% CI: 1.4, 2.3). RRs were overall smaller for disinhibited eating
and were similar across categories of PTSD, depression, and their combination.

Associations of eating behavior and PTSD symptoms with obesity—In analyses
assessing the implications of our eating behaviors for obesity risk, we found that binge,
coping-motivated, and disinhibited eating in 2010 were each associated with elevated
obesity prevalence in both women and men (Table 5). Among women, top quartile of
coping-motivated eating and top quartile of disinhibited eating were associated with main
covariate- and baseline BMI-adjusted RRs for obesity of 1.5 (95% CI: 1.3, 1.7), and 1.5
(95% CI: 1.3, 1.8), respectively, relative to those without the eating behavior. For binge
eating, the sociodemographic-adjusted RR for obesity was 1.8 (95% ClI: 1.5, 2.2), but this
was attenuated upon adjustment for baseline BMI (RR=1.1; 95% CI: 0.9 1.3). It is possible
that baseline BMI was influenced by long-standing binge eating behavior and that
adjustment for baseline BMI therefore adjusted away some of the association of interest. For
men, the obesity RRs associated with binge, coping-motivated, and disinhibited eating
adjusting for sociodemographics and baseline BMI were 1.5 (95% CI: 1.0, 2.2), 1.5 (95%
Cl:1.2,1.9), and 2.0 (95% CI: 1.6, 2.6). PTSD symptoms in 2007 were also associated with
obesity in 2013 in women (main covariate-adjusted RR=1.5, 95% CI: 1.2, 1.8; baseline
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BMiI-adjusted RR=1.3, 95% CI: 1.1, 1.6); however, they were unrelated to obesity in 2013 in
men.

In this large cohort of young men and women, we found strong associations between
reported PTSD symptoms and three eating behavior phenotypes that are associated with
obesity. We also found suggestive evidence of longitudinal associations between PTSD
symptoms and new onset of binge eating. In general, PTSD symptoms were less strongly
associated with disinhibited eating than with binge eating and coping-motivated eating,
perhaps because binge and coping-motivated eating appear to be driven by emotional states
(32; 46), whereas disinhibited eating may be more strongly influenced by external cues
and/or problems with impulse control (33). Most eating behaviors examined were associated
with increases in obesity risk. (Among women, the RR for binge eating was close to 1 after
adjustment for baseline BMI; it is possible that this null value is due to overadjustment, as
baseline BMI have been influenced by pre-baseline binge eating.)

Overall, these findings support hypotheses suggesting that overconsumption of food may be
a common coping strategy for those experiencing significant psychological distress (47),
which may in turn drive elevated obesity risks associated with PTSD symptoms. However,
we did not find that PTSD symptoms were universally associated with obesity; only women
in our cohort showed an association between PTSD symptoms in 2007 and obesity in 2013.
It is unclear why no such association emerged for men; we explored the possibility that men
with PTSD and problematic overeating behaviors disproportionately compensated for their
overeating (e.g., by fasting or purging). However, we found that few men reported
compensatory behaviors. It seems likely that PTSD-related obesity may emerge over time in
men if those with PTSD symptoms continue to engage in obesogenic eating behaviors at a
high rate (3). Consistent with our findings, prior studies have found stronger PTSD—obesity
links among women (4-6), and there is recent evidence for an emergence of PTSD-related
obesity among men at older ages (48).

Our findings also suggest that the combination of PTSD and depressive symptoms may put
men and women at particularly high risk for problematic eating. The combination of PTSD
and depressive symptoms may be more strongly associated with problematic eating simply
because it indicates especially severe psychiatric distress. It is also possible that depressive
symptoms undermine individuals’ capacity to cope with PTSD symptoms in constructive
ways (22), exacerbating reliance on unhealthy coping strategies such as overeating.

Our study expands on existing literature linking PTSD to eating disorder diagnoses (14; 16;
17; 49-51), by highlighting common and less severe eating behaviors that may nonetheless
be of concern for long-term health. In particular, revealing the associations between PTSD
symptoms and sub-clinical behaviors may help better pinpoint targets for earlier
intervention. The limitations of our study include lack of information about time of onset of
coping-motivated eating and disinhibited eating, which prevented us from establishing the
temporal relationship between PTSD symptoms and these eating behaviors. Further, our
measures were survey-based and are therefore subject to errors in reporting. In particular,
our measure of obesity is based on self-report and may be subject to error, despite several
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studies suggesting this error is likely to be minimal (41; 42). PTSD symptoms were assessed
at a single time-point, limiting our ability to discriminate those with longer-term versus
shorter-term experiences of PTSD. Nevertheless, our study has several notable strengths
including a large community-based sample of both men and women and rich covariate data
including baseline BMI. In addition, we were able to address prior gaps in the literature by
examining the joint contributions of PTSD and depressive symptoms, looking at several
eating behavior phenotypes, and exploring longitudinal relationships between PTSD
symptoms and subsequent incidence of binge eating.

Our findings add to a growing body of evidence suggesting that problematic eating
behaviors are common among those suffering from PTSD symptoms, and provide suggestive
support for a temporal sequence from PTSD to initiation of problematic eating. Our results
further suggest that these eating behaviors may be important contributors to obesity,
highlighting a potentially important mechanism by which PTSD symptoms increase obesity
risk. This potential mechanism warrants additional research, especially because it will
clarify eating behaviors as possible targets for intervention in the prevention of obesity
among those with PTSD. Clinicians treating those with traumatic stress symptoms should be
aware that many patients, particularly those with both PTSD and depressive symptoms, have
comorbid eating behaviors that may put them at risk for weight gain and obesity. Screening
for eating problems in PTSD care, and development of integrated treatments that address
trauma and problematic eating simultaneously, may be warranted. Further, clinicians treating
people with obesity might consider screening for traumatic stress symptoms and associated
eating phenotypes. Such screening could lead to more sensitive and effective care than
lifestyle counseling alone. Finally, our results emphasize the need for health promotion and
obesity prevention strategies that address the potential influence of psychological factors on
individuals’ health behaviors.
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Distribution of outcome and covariates by number of PTSD symptoms among women and men in the Growing

Up Today study.

Outcomes and covariates

Binge eating in 20104

Top quartile of coping-motivated eatingb
Top quartile of disinhibited eating®

Age at 1996 baseline (years)

Gender (female)

Nonwhite race
BMI percentile at 1996 baselined

Perceived social status relative to US€
Participant history of smoking

Participant history of dieting

0 symptoms (n=3925)

% or
Mean(SD)

46
3.0(3.7)
2.8(2.3)

12.1(1.6)
62.1

3.0
55.2(29.1)

3.8(1.2)

50.9
59.3

1-3 symptoms (n=2544)

% or
Mean(SD)

7.0
4.0(4.1)
3.1(2.4)

12.0(1.6)
70.9

32
54.8(30.2)

3.9(1.2)

57.1
65.4

4-7 symptoms (n=969)

% or
Mean(SD)

12.6
5.5(4.8)
3.5(2.6)

12.0(1.6)
73.9

36
55.9(30.9)

3.9(1.2)

62.1
71.2

aParticipants were defined as having binge eating in 2010 if they responded that they had eaten an extremely large quantity of food over a short
period of time with any frequency over the past year, and that during that episode they had felt unable to stop eating.

Coping-motivated eating was measured with 5 items ascertaining the frequency (never or almost never, rarely, sometimes, often, almost always or
always) with which participants eat because they feel depressed, sad, or worthless; to cope; to comfort themselves; or to distract themselves. The

score was dichotomized at the gender-specific 75th percentile.

Disinhibited eating was assessed with 10 items measuring the tendency to overeat in response to certain stimuli, such as during social occasions,
when with someone who is overeating, in the presence of palatable foods, and as a reaction to dieting. The score was dichotomized at the gender-

specific 75th percentile.

d . . . . .
BMI percentile at baseline was computed from self-reported height and weight, standardized to CDC growth charts.

e . . . . - . . .
Perceived social status relative to the US was assessed by asking participants where on a scale of 1 (best off) and 10 (worst off) their family fell in

American society.

Ann Behav Med. Author manuscript; available in PMC 2018 December 01.



Page 15

Mason et al.

‘ou o sak) Bunaip jo Asoisiy Juedionied ‘(wisy patenbs e yym snonunuod .NE\@_ Uu1) paulenadse sem dS.Ld Uaym 200z Ul xapul ssew Apog juedionted snjd sayelienod g |apolAl 104 paisnipe si € |apoiN

*(200Z ybnouyy ‘ou 10 sak) Burows Jo A1oisiy wedidnued pue (5ooz ybnoayx
q

*(snonunuod) sniess [e100s paiaalad pue ‘soel

allymuou ‘(wis) patenbs e y1m Snonuiuod ‘SanINd YIMolb plepueis DD 01 pazipiepuels) auljaseq 1e xapul ssew Apoq juedionted ‘1apuab ‘(snonunuod) auljaseq e abe wedionred 1oy paisnlpe si g _%o_\,_m

(8'0'%0)
(#'020)

e'Lrn)
(0T'5°0)

(10 %56)
(9T'21)
(e1'071)

(ez'871)
211

(ze'02)
@®T121)

(10 %S6)

q SHAOIABYRq Ulfesy 10} paisn(py :€ |9poIN

90
€0
0

0¢
L0

71
[

0¢
ST

§¢
71

pate]

(6°0'5°0)
(#0°20)

(sz'871)
(0T'90)

(10 %56)
L1'en)
(€T'TT

wz'eT)
LT

(re'1T2)
8T1CT)

(10 %S6)

L0
€0
0

T¢
80

ST
¢l

T¢
ST

Le
ST

ats]

©SA1BLIBAOD UTeW 40} paIsnlpy :Z [9poN

(0T'90)
(50°20)

(8212
(z1'8°0)

(10 %56)
(9T'eT)
(e1'071)

(sz'02)
L1'en)

(ge'e2)
(6TCT)

(10 %S6)

80
¥'0
0

ve
01

I
7

(4
ST

8¢
ST

g

apruD :T [3POIN

(9°¢) 068
(Te) s1€C
(82) s09¢

(5') 068
(0%) s1€2
(0°€) ¥09¢

(sueaw) N
(e52) 068

(ezg) s1e2
(012) S09¢

(0ze) 068
(999) s1€2
(689) #09¢

(0z1) €6
(z21) 1872

(#L1) 0T8E

(sese0) N

L
-1
0
(0T-0 8BueJ) Bunes pangiyuisia
LV
€T
0
(0z-0 abuey) Bunes parennow-buidod
SLLI0IINO SNONULIOD
L
-1
0
Bunea pangiyuisip Jo ajnenb doy
LV
€T
0
Bunes pajeanow-6uidod Jo ajienb doy
L
€T
0
Buiyes sbuig
S3LWO2)IN0 SNowoloydId
asid hwcg_w%:ﬁ\m 3Wo02IN0 Joineyaq Buiyeg

Apms Aepol dn Buimols) syl ul QTOZ Ul SBW0IIN0 JoIARYaq Bulles a8yl pue 00z Ul padusliadxa swoldwAs S d Usamiaq Suoljeldossy

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript Author Manuscript

Ann Behav Med. Author manuscript; available in PMC 2018 December 01.



Page 16

Mason et al.

*(swexa [eaisAyd Anus jooyas Buisinu 1surefe parepifen pue AsaIns
aullaseq [ISHN 8y} uo payse sem gT abe 1e ybiam ‘syuedionured || ApniS yiesH ,SasINN aJe siayiow) gT abe Je xapul ssew Apoq s, Jaylow s uedioned snid sajelienod € [9poI o) paisnipe si ¢ _%o_\,_u

*(200z ybnoay ‘ou 1o sak) Burjows yo Aloisiy uedionted pue (500z ybnoays

‘ou Jo sak) Bunaip Jo Aioisiy Juedionied ‘(wis) patenbs e yym snonuiuod .NE\Q_ ul) paureaose sem As.ld Uaym 700z Ul xapul ssew Apog juedionted snjd saelienod g |apolA 1oy paisnipe si € _mﬁo_\,_Q
*(snonunuog) snyels [e100s paAladad pue ‘adel

allymuou ‘(wia) patenbs e y1m Snonuiuod ‘SanINd YIMolb plepueis DD 01 pazipiepuels) auljaseq 1e xapul ssew Apoq juedionted ‘1apuab ‘(snonunuod) auljaseq e abe wuedioned 1oy paisnipe si g _%o_\,_mv

(6€'60) 67T (v'TT) 712 (ev'TT) 2T (Sv'en) vz (1) evs L
(8z'01) L7 (8z'01) L7 (8z'01) 97 (8z'01) L1 (1€) YOLT e-1

-1 -1 -1 -1 (ce) L662 0
(1D %56) dd (10 %S56) dY (10 %s6) ¥ (10 %S56) dY

(sased) N swordwAs gs.d 40 JaquinN
51N [eussrew Joj pasnlpy :i [apoIN gS01ARYRY Uifeay oy pa1snlpy i€ [9POIN g SeIeIIBA0D UTew Joj palsnipy :Z [apoiN 3pNJD T |3POIA

(b¥gs=u) 0T0Z 01 JoLd
Buyes abuiq jo A1oisty ou yum Apms Aepol dn Buimol auyy ul 0TOZ Ul Buies sbuig 4o 18sU0 Isi1y pue 00Z Ul SwoldwAs QS.Ld Usamiag UoIeIoossy

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Ann Behav Med. Author manuscript; available in PMC 2018 December 01.



Page 17

Mason et al.

(0T'c0) L0
(L0's0) 90
-0
(82'02) vz
(6T'80) VT
(8T'€CT) ST
-0
(10 ws6) 9
(8T'¢T) ST
8TTT ¥T
LT9%1) ST
-1
(gz'6T) ¢t
TevD L1
(0z'91) 8T
-1
(ee'T2) 92
(ze'v1) 71T
(0z'et) 9T
-1
(10 %s6) dd
Qm._o_>m£mn_

Uajeay 1oy parsnipy :g |9poN

0T%0)
(6°0'9°0)

(6272
(0260
6TYT)

(12 9%56)
(67T'7T)
(61'2T)
(81's1)

(92'02)
(CrAan)
(Tz21)

(92
(g€'sT)
(zzv1)

(12 %56)

L0
L0

§¢
A’
91

LT
ST
91T

o4
81
6T

8'¢C
4
87T

pate]

pS9leLIBAOD

urew 1oy paisnipy :z |3poiN

(0T '70)
(0T°20)

(ze'v2)
(zz'171)
(Tz'9T)

(12 %56)
(0z'sT)
(91'071)
(61'ST)

(8222
(Zz'vT)
(zz'sT)

(8€'v2)
(ee'sT)
(€2'sT)

(12 %56)

L0
80

8¢
LT
8T

LT
T
LT

§'¢
8T
0¢

0€
44
6T

p=ls]

apnuD T |SPOIN

(re) eee
(g¢) 08YT
(L72) 9zev

(8'9) 259
(o) zez
(8') 8LYT

(0°¢) szev

(sueaw) N
(T02) LS9
(tg) zez
(evv) 08vT
(cL2) 9zew

(552) 259
(¥9) zez
(29v) 8211
(6L9) Szey

(6) 689
(s2) sve
(9e1) 2281
(602) 195

(sese0) N

ON
SOA
ON

SOA
ON
SaA

ON

uorssaidag
SOA
ON
SOA
ON

SBA
ON
SOA
ON

SBA
ON
SOA
ON

uowssaideQg

SaA
ON
ON

SOA
SOA
ON

ON

asitd
SOA
SOA
ON
ON

SBA
SOA
ON
ON

SBA
SOA
ON
ON

asld

uoissaidaq J0/pue As.1d 01 aansodx3

(010 abues) Buryes pauqiyuisia

(0z
—0 abueu) Bunes payeanow-buidod

S8ui0a1no snonunuoy

Bunes papqgyuisip 4o sJenb dog

Bunes
pareAnow-6uidod o spisenb dog

Bunes abuig

SSWI021N0 showiojoyaig

aWw021Nno Jolneyaq Buie3

Apms Aepol dn Buimolas ayp ui 0T0z ul sadAlouayd Joineyaq Buies saayl yum 200z ul swoldwAs uolssaldap pue @Sl d ueaiiubis Jo suoieIoossy

Author Manuscript

Author Manuscript

¥ alqeL

Author Manuscript

Author Manuscript

Ann Behav Med. Author manuscript; available in PMC 2018 December 01.



Page 18

Mason et al.

(200z ybnoay: ‘ou Jo sak) Bupjows jo A1oisiy uedionued pue (500z ybnoiyl

‘ou o sak) Bunaip jo Aioisiy Juedionied ‘(wisy paenbs e ylMm snonURUOD _NE\mV_ U1) paulenadse sem gS.d Usym 200z Ul Xapul ssew Apog juedionted snjd sarelienod g [9polA 104 pasnipe si € _muo_\,_Q
*(Snonuiuod) snJels [e190s panladlad pue ‘adel

ayymuou ‘(wa) paenbs e y1m SNONURUOI (S3AINI Yol prepuels D@D 01 pazipJepuels) auljaseq Je xapul ssew Apog juedionued ‘Japusb ‘(snonunuod) auljaseq e abe yuedionsed 1oy paisnipe si z _%o_\,_m

(80'v0) 90 (0T's0) L0 (rt'200 60 (9€) 289 SOA SAA
(1D %s6) dd (I0%s6) oo (ID%se) ¥4 (sse)N uossaudeq asld SSLI0oIN0 SnowoloYdId
gs4oineyeq ©SSIeLIBADD apnu T [9PON uoissaiadaq 10/pue Sl d 01 ainsodx3 3Wo01N0 J01neyaq Buireg
U3resy 404 parsnlpy :¢ 19pOIN urew 4o} paisnlpy :z [spon

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Ann Behav Med. Author manuscript; available in PMC 2018 December 01.



Page 19

Mason et al.

qlINg auljaseq Joj paisnipy :g [9poIN

(€120
(60 ‘9°0)

(9z'91)

(6T2T)

(zz'om)

(o1'TT)
rT'0T)

(8T1T'CT)

LT'en)

(€T'6°0)

(12 %56)

0T (sT°20)
L0 (T7'90)
._” —
0¢ (€v'92)
._” —
6T (Te'sT)
._” —
6T (0¥ 'sT)
._” —
€T (8121
2T #T'0T)
1 _
GT (ze'ed)
1 _
GT (82'02)
1 _
TT (zz'sT)
1 _
dd (1D %56)

T
80

ST
1

jats]

eSa1ydeabowapoldos 10} pasnipy :z [9POIN

(ST°L0)
(TT'20)

(ev'82)

(0e'6T)

(6€'81T)

@®1'21)
GTTT)

(Te'ea)

(6222

(rz'2m)

(1D %36)

0T
60

ST
€1

jats]

3pNJD T 9POIN

(0€)s8T
(e2)18s
(911)9€TT

(evT) 997
(60T) 922T

(¥6) ove
(8ST) TSET

(81) 8¢
(S¥2) €5.7T

(#0T) 995
(e€2) SovT

(852) 102

(612) 2€L
(zsg) v9TE

(L€2) 158
(eee) 9g0€

(T6) vee
(96v) 229¢

(saseo)N

L=V

€T

0

swoidwAs as.id

SOA

ON

Buiyes payqiyuisip Jo ajnenb dog
SOA

ON

Bunyea pareanow-Huidod jo sjisenb dog
SOA

ON

Bunes abuig usiy

L

€T

0

swoldwAs asld

SOA

ON

Buryes payquyuisip jo ajisenb dor
SOA

ON

Bunes pareanow-Huidos Jo ajisenb dog
SOA

ON

Bunes aburg uswopp

swoldwAs gs.1 d/ioineyaq Bune

Apms Aepol dn Buimois) ayy ul £T0Z ul 3si A1ISaqo Yuim QT0Z Ul Si0lAeyaq Bulles pue 00z Ul swoldwAs S d JO SUONRII0SSY

Author Manuscript

G 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

Ann Behav Med. Author manuscript; available in PMC 2018 December 01.



	Abstract
	INTRODUCTION
	METHODS
	Study Population
	Variables
	Exposures
	PTSD symptoms in 2007
	Joint PTSD and depressive symptoms in 2007

	Outcomes
	Binge eating in 2010
	Coping-motivated eating in 2010
	Disinhibited eating in 2010

	Covariates

	Data analysis
	Association of PTSD symptoms with eating behaviors
	Associations of eating behaviors and PTSD symptoms with obesity

	Results
	Association of PTSD symptoms with eating behaviors
	Longitudinal association of PTSD symptoms with incident binge eating
	Comorbid PTSD and depression symptoms and eating behaviors
	Associations of eating behavior and PTSD symptoms with obesity

	Discussion

	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

