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Abstract

Objective—Eating disorder (ED) symptoms have gone mostly unexamined among veterans. The 

current study assessed rates of bulimia nervosa (BN) and binge eating disorder (BED) symptoms 

and diagnoses and their associations with common comorbidities among male and female 

veterans.

Method—Participants were U.S. military veterans who screened positive for trauma histories 

and/or a probable DSM-IV PTSD diagnosis (n = 499). Symptoms of PTSD were assessed using the 

Clinician Administered PTSD Scale (CAPS), and symptoms of EDs, mood, and substance use 

disorders were assessed using the Structured Clinical Interview for the DSM-IV (SCID).

Results—Lifetime rates of BN and BED diagnoses were comparable to civilian populations and 

a considerable range of lifetime and current BN and BED symptoms were identified. In 

multivariate models, PTSD and depression severity were most consistently associated with BN 

and BED symptom severity, with depression most strongly associated with EDs for women.

Conclusions—Findings highlight the importance of screening for ED symptoms among male 

and female veterans, particularly those that present with PTSD and depression symptomatology. 

Future examinations of the temporal order of such relationships and the degree to which ED 

symptoms and associated symptoms impact veteran functioning are warranted.
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The prevalence of eating disorders (EDs) and co-occurrence of EDs and comorbid 

psychopathology among women have been well documented [1]. Recent examinations have 

implicated mood, anxiety, substance use, and personality disorders as common comorbid 

conditions of EDs among women [2]; however, few studies have considered the comorbid 

conditions of men with EDs. In addition, while veterans consistently have been found to 

have higher rates of mental health problems compared to the general public [3,4], 

investigations of EDs among veteran samples are lacking. With the number of veterans who 

have been seeking mental health services increasing over recent years due to the conflicts in 

Iraq and Afghanistan [5], including increasing numbers of female veterans, rates and 

comorbidities of EDs and ED symptoms amongst the veteran population is an important area 

to examine.

In the general population, previous studies have found a lifetime prevalence of bulimia 

nervosa (BN) in adult women to be 1 – 4.2% [6,7] and binge eating disorder (BED) lifetime 

prevalence rates have been estimated to range from 2 – 3.5% among women [8,9]. In men, 

the lifetime prevalence of BN ranges from 0.1 – 0.5% [6,8,10], and the lifetime prevalence 

estimates of BED range from 0.8 – 2% [8,10]. Thus, although women comprise the majority 

of ED cases, rates are higher among men than previously thought [8]. Further, men and 

women appear to have much more similar rates of BED than BN or anorexia nervosa [8].

There have been few investigations of ED prevalence among veterans. Striegel-Moore and 

colleagues [11] found that among 466,000 men who were discharged from VA facilities, 

0.02% had a current ED diagnosis. Among approximately 600,000 returning veterans 

presenting to the VA Healthcare System for the first time from 2001 to 2010, the prevalence 

of ED diagnoses (categories collapsed) was 0.08% (n = 465) for women and 0.03% (n = 

192) for men [12]. Importantly, these two studies calculated rates based on medical chart 

diagnoses listed at discharge or first appointments at the VA. Therefore, as noted by Maguen 

and colleagues [12], these rates are likely underestimates, as EDs are not routinely screened 

for in VA settings.

Eating Disorders, Comorbidity, and Gender in the General Population

Individuals with EDs have been found to have higher rates of comorbid psychopathology, 

including comorbid depression, anxiety disorders, and substance use disorders (SUDs), 

although examinations have been mostly limited to women [2,8]. To date, research findings 

comparing ED comorbidities between men and women has been mixed. Among civilian 

samples, some research indicates that men with EDs have higher rates of comorbid 

depression, anxiety, and SUDs than women [13,14]. In contrast, other studies report higher 

rates of comorbid symptoms among women [15], while still other investigations have found 

similar comorbidity rates among men and women [16]. In a nationally representative 

sample, Mitchell and colleagues [17] found similar rates of lifetime posttraumatic stress 

disorder (PTSD) among men and women with BED (25% and 24% respectively), but 

considerably higher rates of PTSD among men with BN (66%) than women with BN (40%).
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Eating Disorders, Comorbidity, and Gender in Military and Veteran Samples

Few previous investigations have examined the rates of EDs and psychiatric comorbidities 

among military or veteran samples, and studies that have attempted to examine these 

associations have had considerable limitations with regards to generalizability [12]. Similar 

to civilian populations, PTSD, mood disorders, and SUDs have been the most common 

comorbid conditions identified in military and veteran samples [12,18,19].

Gender differences in ED comorbidities among veterans have also gone largely unexamined. 

The two exceptions to this are Maguen and colleagues [12], who identified similar patterns 

of comorbidities among male and female veterans, and Striegel-Moore and colleagues [19], 

who found that female veterans with EDs were more likely to be diagnosed with a mood or 

personality disorder, and male veterans with EDs were more likely to be diagnosed with a 

psychotic disorder. However, as noted above, these studies did not utilize a standard ED 

diagnostic interview, which raises concerns about the accuracy of the findings reported.

In addition, the few studies that have investigated EDs in veteran populations have 

examined EDs at the dichotomous level of diagnosis [11]. Importantly, sub-threshold ED 

symptoms (e.g. binge eating 2 days per week for less than 6 months) have been argued to 

have a significantly deleterious impact on health [8]. As described by the APA Practice 

Guidelines for the Treatment of Eating Disorders [1], ED symptoms frequently occur along 

a continuum, and a number of researchers have noted the importance of exploring the impact 

of symptom severity in addition to diagnoses [20].

The current study examined the rates of BN and BED symptoms and diagnoses among male 

and female veterans using a standardized and validated semi-structured interview of ED 

symptoms (i.e., Structured Clinical Interview for DSM-IV Disorders – Eating Disorders 

Module). We anticipated that, consistent with previous research, rates of BN would be 

slightly higher for women, and rates of BED would be comparable among men and women. 

Furthermore, we expected a considerable range of BN and BED symptom severity among 

both men and women, as has been identified within military populations [18].

We also explored the degree to which symptoms of common comorbidities (e.g., mood, 

anxiety, SUD) were associated with severity of ED symptoms, as well as the effect of 

gender on comorbid ED and Axis I symptoms. We focused on BN and BED 

symptomatology for several reasons: 1) anorexia nervosa (AN), characterized by extremely 

low body weight and fear of gaining weight, is less common among both men and women, 

and 2) PTSD and SUDs, disorders that are quite prevalent in veteran samples, are more often 

comorbid with EDs characterized by bingeing and/or purging [8,17]. With PTSD, major 

depressive disorder, and SUDs among the most common mental health diagnoses for 

veterans [3], we hypothesized that BN and BED symptom severity would be positively 

associated with PTSD, depressive, and substance use symptomatology. Among returning 

female veterans, depression has been identified as the most prevalent mental health 

diagnosis, whereas among returning male veterans, PTSD has been found to be most 

prevalent [21]. Based on these findings, we anticipated that BN and BED symptom severity 
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would be more strongly associated with PTSD symptoms for male veterans and with 

depressive symptoms for female veterans.

METHODS

Participants

Participants were U.S. military veterans and a subset of their intimate partners who were 

enrolled in one of two studies at either a large, urban Northeastern VA or a Southwestern 

VA medical center (total N = 852). One study recruited male and female veterans who 

endorsed exposure to a traumatic event as defined by the Diagnostic and Statistical Manual 

of Mental Disorders 4th Edition (DSM-IV) [22], as well as their spouses or intimate partners. 

Eligible veterans had an intimate partner with whom they had been cohabitating for the 12 

months prior to study enrollment and the partner was willing to participate in the study. The 

second study recruited male and female veterans who met DSM-IV criteria for probable 

current PTSD based on a telephone administration of the PTSD Checklist-Civilian Version 

(PCL-C). Additional exclusionary criteria were consistent across both of the studies; 

participants were excluded if they indicated during screening or the diagnostic interview that 

they had been drinking or using drugs on a daily basis within the past 30 days or if, based on 

clinician’s judgment, they were observed to have significant neurocognitive deficits or other 

behavioral abnormalities that would impair valid assessment.

Only data from veterans were included in the current study. This yielded a subsample of 

523, of whom 24 participants were omitted from data analyses for the following reasons: 

nine due to problems conforming their behavior to protocol expectations (e.g., repeatedly 

falling asleep), 13 due to incomplete data, one did not meet eligibility requirements, and one 

withdrew before completing the diagnostic interviews. Thus, the final sample (N= 499) was 

comprised of 432 male and 67 female veterans, including 28 couples in which both partners 

were veterans.

Procedure

Participants were recruited via flyers, clinician referrals, and from a database of veterans 

who had consented to be contacted for research. They were screened by telephone to ensure 

that they met study eligibility criteria. Participants provided informed consent and 

underwent clinician-administered diagnostic interviews. All interviews were administered 

by advanced psychology trainees or licensed clinical psychologists and were videotaped for 

reliability purposes. The local Institutional Review Board approved all study procedures.

Measures

Structured Clinical Interview for the DSM-IV (SCID) [23]—The SCID was used to 

assess Axis I psychopathology. Standard SCID skip-outs were ignored; all items were 

administered in each module in order to obtain accurate symptom counts for each 

participant. Symptoms within a module were anchored temporally to the same time period to 

ensure that they co-occurred in a syndromal fashion. Severity scores were created by 

summing items for each diagnosis. Lifetime and current severity of BN, BED, depression, 

and substance abuse and/or dependence disorders were included in the analyses. Intraclass 
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correlations (ICCs) were calculated to determine inter-rater reliability for current and 

lifetime BN (.93 and .94, respectively), BED (.98 and .97), major depressive disorder (.96 

for both current and lifetime), and SUDs with prevalence greater than 1% (.82 – 1.0 and .80 

–. 99).

Clinician Administered PTSD Scale (CAPS) [24]—The CAPS was used to diagnose 

lifetime and current DSM-IV PTSD. This measure yields a continuous score of frequency 

and intensity for each symptom (each on a 0 – 4 scale). Continuous lifetime and current 

severity scores were used in the current study. Severity scores were calculated by summing 

the frequency and intensity ratings for each of the 17 items [25]. The CAPS has been shown 

to have test-retest reliability between .90 and .96 over one week [24]. Internal consistency of 

CAPS item severity scores in this study was excellent (Cronbach’s alpha coefficient = .90). 

All CAPS interviews were video-recorded, and approximately 25% (n = 197) were re-coded 

by an independent rater. Inter-rater reliability was high for total current (ICC = .96) and 

lifetime (.97) severity score ratings.

Statistical Analyses

Analyses were performed in SAS 9.3. Missing data was listwise deleted. First, correlations 

among lifetime EDs, depression, PTSD, and SUD severities, and demographic variables 

were estimated. Variables that were significantly correlated (p < .05) with lifetime BN or 

BED severity, respectively, were then used in general linear models with BN or BED as the 

outcomes. A similar procedure was used for current BN and BED severity. Generalized 

estimating equations (GEE) were used with SAS PROC GENMOD to account for the 

correlated nature of the couple data in order to produce accurate standard errors [26]. In 

addition, product terms were created to test whether gender moderated the impact of 

depression and PTSD severity on disordered eating.

RESULTS

Descriptives

Participants’ mean age was 51.95 (SD = 10.72). The majority (81.89%) were Caucasian, 

13.39% were African American, 1 (0.20%) was Asian, 7.87% were American Indian/

Alaskan Native, 0.59% were Hawaiian/Pacific Islander, and 5.71% reported that their race 

was unknown (categories are not mutually exclusive). Approximately half (48.88%) 

reported incomes of less than or equal to $30,000; 8.48% had less than a high school 

education, 14.20% had a high school diploma or GED, and 77.32% had some type of higher 

education.

Rates of BN and BED

Two men (0.49%) met criteria for lifetime DSM-IV BN; none met criteria for current BN. 

No women met criteria for lifetime or current BN. Three women (4.76%) and 15 men 

(3.69%) met criteria for lifetime BED. One woman (1.59%) and nine men (2.22%) met 

criteria for current BED. Because of the low numbers of individuals meeting criteria for BN 

or BED, subsequent analyses focused on continuous symptom severity variables.
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Frequency of BN and BED Symptoms

The number of BN and/or BED symptoms that veterans endorsed ranged from zero to 10 for 

current symptoms and zero to 12 for lifetime symptoms. As seen in Table 1, over 65% of 

female veterans and 45% of male veterans assessed in this study reported one or more 

current symptoms of BN and/or BED. Additionally, 7.5% of female veterans and 6.3% of 

male veterans reported 7 or more current symptoms of BN and/or BED. The average number 

of current symptoms was 1.89 (SD = 2.48) for female veterans and 1.21 (SD= 2.24) for male 

veterans. Lifetime endorsement of BN and/or BED symptoms was considerably higher, 

particularly for females, with 18% of female veterans and 9% of male veterans reporting 7 

or more lifetime symptoms. The average number of lifetime symptoms for female veterans 

was 3.40 (SD= 3.44) and for male veterans was 1.79 (SD= 2.71).

Associations of Lifetime BN and BED Severity

Gender and lifetime symptom severity of cannabis dependence, cocaine dependence, 

depression, and PTSD were significantly correlated with lifetime BN severity; gender, 

depression severity, and PTSD severity were significantly correlated with lifetime BED 

severity. Thus, these variables were included in subsequent models with lifetime BN or BED 

severity, respectively, as outcomes.

See Table 2 for multivariate results for lifetime BN and BED. General linear models with 

GEE revealed that gender and lifetime PTSD severity were significantly associated with 

lifetime BN severity. Lifetime PTSD severity was marginally significantly associated with 

lifetime BED severity.

Product terms were added to separate models to test whether gender moderated the impact 

of lifetime PTSD or depression severity, respectively. The impact of lifetime PTSD severity 

did not differ significantly by gender for either lifetime BN (B = .003, z = .34, p = .73) or 

BED severity (B = −.001, z = −.09, p = .93). However, gender significantly moderated the 

association between lifetime depression severity and BN (B = .17, z = 2.71, p < .001) as well 

as BED severity (B = .15, z = 2.46, p = .01), such that the relation between these variables 

was stronger among women.

Associations of Current BN and BED Severity

Gender and current depression and PTSD severity were significantly correlated with current 

BN; current opioid dependence, depression, and PTSD severity were associated with current 

BED severity. See Table 2 for multivariate results for current BN and BED. General linear 

models with GEE showed that gender and current depression severity were associated with 

current BN severity. Only depression severity was associated with current BED severity. 

Gender did not moderate the impact of current PTSD severity on either current BN (B = .00, 

z = .04, p = .97) or BED severity (B = .01, z = .92, p = .36). There was a marginally 

significant interaction of gender × depression on BN severity (B = .10, z = 1.93, p = .05) and 

a significant gender × depression interaction for BED severity (B = .20, z = 2.21, p = .03), 

such that these relations were stronger for women.
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DISCUSSION

The aims of the current study were to assess rates of EDs and ED symptoms among 

veterans, as well as further examine the relationships between ED symptoms and comorbid 

symptoms of psychiatric disorders among veterans. As expected, rates of lifetime BED were 

found to be comparable among men and women (4.76% and 3.69% respectively). Rates of 

lifetime BN among men were consistent with previous research with 0.49% of male veterans 

meeting criteria. Contrary to our hypotheses, no female veterans met criteria for lifetime or 

current BN in this sample. These rates highlight the degree to which men need to be 

considered in examinations of eating disorders, even among the stereotypically masculine 

culture of veterans [27].

With regard to ED symptom severity, a considerable range of BN and BED symptoms were 

identified among men and women. A striking 18% of female veterans and 9% of male 

veterans endorsed 7 or more ED symptoms in their lifetime. Additionally, 7.5% of female 

veterans and 6.3% of male veterans endorsed 7 or more current ED symptoms. These 

findings provide evidence that considerable numbers of both male and female veterans 

experience subthreshold ED symptoms which may result in functional impairment and 

physical health consequences and may lead, over time, into diagnosable EDs [28].

Consistent with previous research [2], PTSD and depression severity had the most consistent 

associations with lifetime and current BN and BED symptom severity in multivariate 

models. Although this sample consisted of mostly veterans who passed an initial PTSD 

screening, it is important to highlight that it was not merely the presence of a diagnosis or a 

certain cutoff of symptom severity that was associated with ED severity, but rather, higher 

levels of PTSD severity were associated with higher levels of BN and BED symptoms. 

Furthermore, in multivariate models, PTSD severity was the only construct that was 

associated with lifetime BN severity, and the impact of PTSD was found to be similar across 

male and female veterans. These strong associations may be due to a number of shared 

commonalities among PTSD and EDs, such as attempts at emotional regulation, impulsivity, 

and common genetic and biological vulnerabilities [29–32].

Depression severity was also associated with current and lifetime severity of BN and BED 

symptoms for both male and female veterans. Unlike PTSD severity, however, gender was 

found to moderate the relationship between depression severity and ED severity, such that, 

among female veterans, depression severity was associated more strongly with lifetime BN 

and BED severity, as well as with current BED severity, than among male veterans. This is 

consistent with findings that highlight higher rates of lifetime major depressive disorder 

among women with EDs than among men with EDs in the general population [16]. One 

possible explanation for this gender difference may be that a cultural ideal of thinness, 

which has been consistently found to be much stronger for women, may play a part in the 

development of symptoms of both EDs and depression [33].

Substance dependence has also been repeatedly shown to be highly comorbid with both BN 

and BED [8], and thus lifetime and current substance dependence symptoms were of interest 

in this study. Although there were some significant bivariate associations between severity 

Litwack et al. Page 7

Gen Hosp Psychiatry. Author manuscript; available in PMC 2015 July 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



of ED and SUD symptoms, there were no significant ED-SUD associations in multivariate 

models. Some researchers previously have found higher rates of ED-SUD comorbidities 

among female veterans [12], while others have found equal rates among male and female 

veterans [19]. It is possible that in future examinations of veterans with ED-SUD 

comorbidities, additional factors (e.g. at which stage of life an ED and/or SUD first develop) 

may be identified that clarify these mixed findings.

Due to the concurrent examination of ED symptoms and other mental health symptoms, the 

sequence in which veterans in the current sample developed each set of symptoms cannot be 

determined. In a prospective evaluation, Jacobson and colleagues [18] identified a subset of 

individuals who developed EDs prior to deployment and combat exposure and a subset of 

individuals who developed EDs after combat exposure. It is possible that for at least some 

veterans, traumas experienced during military service may act as a vulnerability factor that 

leads to the development of ED symptoms subsequent to the development of comorbid 

conditions, such as PTSD, as has been suggested among the general population [34]. Further 

investigations to better understand the temporal order of such relationships amongst veterans 

is warranted, as this may inform how co-occurring ED and Axis I disorders are 

conceptualized and treated.

The current study contributes to two important, yet understudied areas of mental health 

research. Women are often underrepresented or unexamined in studies of veterans’ mental 

health, and until recently, men, particularly male veterans, have been mostly excluded from 

examinations of EDs [2], and are more generally underrepresented in treatment settings. For 

example, Lewinsohn and colleagues [35] found that men were less likely to seek treatment 

than women when reporting comparable levels of ED symptoms.

This study also took the important step of examining co-occurring ED symptomatology with 

symptoms of other mental health conditions. Examinations of subthreshold EDs have been 

relatively rare, yet this study has provided evidence that significant numbers of male and 

female veterans report engaging in ED symptoms although they do not meet DSM-IV 

clinical criteria for an ED diagnosis. Consequently, their symptoms may not be detected 

during standard medical care. Importantly, studies that have considered subthreshold EDs, 

as well as other subthreshold mental health diagnoses (e.g., PTSD), have found significant 

contributions to overall impairment, even when controlling for the impact of comorbid 

conditions [36,37]. Early intervention has the potential to both decrease impairment and to 

save considerable money over the life-span of a veteran suffering from ED symptoms. In 

turn, the considerable range of ED symptoms found among the current sample of veterans 

strengthens previous calls for the use of standardized screening tools for EDs within the VA 

[12].

Certain aspects of the current sample limit the generalizability of the results. In order to be 

eligible, veterans were first screened and determined to have trauma histories and/or 

symptoms consistent with a likely diagnosis of PTSD, limiting generalizability to other 

samples. Importantly, among veterans returning from Iraq and Afghanistan and seen at VA 

healthcare facilities from 2001 to 2005, the single most common mental health diagnosis 

was PTSD, which was present in 52% of veterans receiving mental health diagnoses [38]. It 
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is also possible that our moderation analyses may have been underpowered due to the small 

number of female veterans in this sample. However, a major methodological strength of this 

study, the lack of skip-outs in clinical interviews, allowed for increased power by examining 

symptom severity of EDs and comorbid conditions. Future studies may further benefit from 

assessment of a broader range of ED symptomatology among veterans, such as with the 

Eating Disorders Examination [39], as well as an examination of body mass index (BMI) 

and the degree to which this may be related to veterans’ ED and comorbid symptomatology. 

Finally, although the large majority of the sample consisted of White veterans, the 

proportion of races represented in this sample is consistent with proportions in the overall 

population of U.S. veterans [40].

Our findings call attention to the considerable presence of EDs and ED symptoms among 

male and female veterans as well as the degree to which ED severity was associated with 

symptoms of other psychiatric disorders, most significantly PTSD and depression. Future 

research should continue to examine sub-threshold symptoms and explore the degree to 

which such symptoms result in functional impairment. Additionally, longitudinal 

examinations of ED and comorbid symptoms will be crucial in understanding the etiology of 

these symptoms and informing early intervention and longer term treatment efforts.
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