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Abstract

Objective—To compare the prevalence and correlates of psychiatric co-morbidity across a large 

sample of college women without an eating disorder, those at high risk for an eating disorder and 

women diagnosed using DSM-5 criteria for an eating disorder.

Participants—549 college age women aged 18–25.

Methods—Data from the Eating Disorder Examination, the Structured Clinical Interview for 

DSM-IV Axis I disorders and self-report questionnaires were analyzed using logistic regression 

for categorical data and ANCOVA for continuous measures.
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Results—Eating disordered symptomatology was strongly associated with anxiety disorders, 

mood disorders and insomnia. These co-morbidities (type and severity) tend to increase with 

eating disorder symptom severity.

Conclusions—Prevention and treatment programs for eating disorders need to address the high 

levels of mood, anxiety and sleep problems in this population. The findings on insomnia are novel 

and suggest that sleep disturbance may play an integral role in eating-related difficulties.
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1.1 Introduction

Eating disorders (EDs) are common, with 2–4% of the population meeting DSM-IV criteria 

for a full syndrome ED (Hudson, Hiripi, Pope, & Kessler, 2007) and many more suffering 

from partial syndromes (Stice, Marti, Shaw, & Jaconis, 2009). EDs are associated with 

significant functional impairment and numerous serious psychological problems, including 

elevated rates of mood, anxiety, substance use, and impulse control disorders (Baker, 

Mitchell, Neale, & Kendler, 2010; Godart et al., 2007; Herzog et al., 2006; Hudson et al., 

2007; Kaye, Bulik, Thornton, Barbarich, & Masters, 2004; Swanson, Crow, Le Grange, 

Swendsen, & Merikangas, 2011). These associated psychiatric co-morbidities increase the 

complexity of the EDs and contribute to overall impairment and decreased quality of life.

While it is not fully understood what causes this high degree of co-morbidity, there is 

evidence that both genetic and environmental factors are likely at play. For instance, from an 

environmental perspective, childhood adverse events (i.e. abuse) may act as a common 

“diathesis” as these events have been shown to significantly increase the likelihood of 

developing both depression (Chapman et al., 2004) and EDs (Akkermann et al., 2012). In 

terms of genetics, Steiger et al. (Steiger et al., 2005) postulated that the high rates co-

morbidity could be explained by a short allele(s) in the promoter region of the 5- 

hydroxytryptamine (5-HT) transporter gene (5HTTLPR). Others have argued that a common 

"diathesis" for EDs and affective disorders is poor affect regulation/negative affectivity 

(Gilboa-Schechtman, Avnon, Zubery, & Jeczmien, 2006). For instance, a subset of women 

with EDs may use substances and binge eating to cope with distress.

While efficacious treatments (e.g., cognitive behavioral therapy; CBT) for EDs are 

available, they are not a panacea. The best results have been in bulimia nervosa (BN) 

(Wilson, Grilo, & Vitousek, 2007) and binge eating disorder (BED) (Wilson, Wilfley, 

Agras, & Bryson, 2010). Results from the extensive literature on BN suggest that after a full 

course of CBT, approximately 30–50% remit completely at post treatment (Wilson, 2005) 

leaving a large portion of patients symptomatic. Recent evidence suggests that the presence 

of co-morbidity predicts worse treatment outcome (Keel, Brown, Holm-Denoma, & Bodell, 

2011; Schork, Eckert, & Halmi, 1994; Wilfley et al., 2000) and that for many individuals co-

morbidity persists after the completion of treatment (Berkman et al., 2006). Additionally, the 

negative impact of insomnia (both as a risk factor and a maintaining factor) on general 

psychopathology in college students has been given more attention in recent years (Taylor et 
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al., 2013; Taylor, Bramoweth, Grieser, Tatum, & Roane, 2011). While little research has 

been conducted on sleep difficulties amongst those with EDs, it seems likely that sleep 

difficulties could also contribute to impairment and/or poor treatment outcome.

Given the recalcitrant nature of EDs, early intervention is the most reasonable and cost 

effective option (Ozler and Henry, 2011). Presumably, intervention would occur at the first 

sign of serious symptoms that indicate a subclinical ED or when other factors (e.g., elevated 

weight and shape concerns) indicate that a person is at high risk (HR) of developing a full 

syndrome ED (Taylor et al., 2006). While the few studies on subclinical EDs confirm the 

existence of a range of co-morbidities (Crow, Agras, Halmi, Mitchell, & Kraemer, 2002; 

Touchette et al., 2011), the extent and severity of the co-morbidities in comparison with 

other disordered eating groups is unclear. Even less is known about individuals at HR of 

developing an ED, with some studies reporting high rates of substance use (Field et al., 

2002; Khaylis, Trockel, & Taylor, 2009; Krahn, Kurth, Gomberg, & Drewnowski, 2005), 

and depressive symptomatology (Jacobi, Hayward, de Zwaan, Kraemer, & Agras, 2004).

Furthermore, while co-morbidity amongst individuals with DSM-IV EDs is well established, 

it is unclear how the changes made in DSM-5 (American Psychiatric Press, 1994) will 

influence the profile of co-morbidity across subclinical and clinical EDs. One recent study 

(Keel et al., 2011) found that based on the DSM-5 criteria, the AN, BN, BED, and Feeding 

and Eating Conditions Not Elsewhere Classified (FECNEC) groups had greater lifetime 

Axis I co-morbidity than matched controls. However, conclusions based on this study are 

limited as they examined only broad categories of co-morbid pathology as opposed to 

specific psychiatric diagnoses, considered few dimensional variables of psychological 

symptoms, and did not investigate co-morbidity among the specific FECNEC variants of 

EDs.

The primary objective of this study is to compare women without an ED, those at HR for an 

ED, and women diagnosed using DSM-5 criteria with a FECNEC or clinical ED with regard 

to measures of psychiatric and family history, eating pathology and psychiatric co-

morbidity.

1.2 Materials and Methods

1.2.1 Sample

The current study utilizes baseline data from a community sample recruited to participate in 

an on-line treatment program to prevent eating disorders. Participants were 549 women ages 

18–25 years with a body mass index (BMI) between 18 and 32 kg/m2, the majority of whom 

were enrolled in universities in the St. Louis, Sacramento, or San Francisco Bay areas. 

Exclusionary criteria included no regular internet access (for the randomized trials), starting 

a new medication or changing dosage within the past 3 weeks (for the randomized trials), 

suicidality or psychosis, and residency outside the metropolitan regions of the university 

sites.
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1.2.2 Procedures

Recruitment—Participants were recruited via study flyers, email advertisements from 

university student groups, referrals from campus health centers and Volunteers for Health (a 

Washington University-based organization), Craigslist, Facebook advertisements, and word 

of mouth. Participation was voluntary and interested individuals completed a brief initial 

screening questionnaire online or over the phone, and women identified as at HR for 

developing an ED were invited for an in-person assessment to confirm study eligibility. A 

subset of no ED/low risk (i.e., “control”) participants were recruited and assessed in-person 

using the same procedures, with the exception that they were not identified as HR during the 

screening questionnaire.

Determination of ED Category—Diagnosis of EDs (AN, BN, BED) and not elsewhere 

specified EDs (FECNEC1: subthreshold BN, subthreshold BED, purging disorder) was 

made based on DSM–5 criteria assessed during administration of the Eating Disorder 

Examination [EDE; (Cooper & Fairburn, 1987)]. Women were considered HR if they scored 

47 or above on the Weight Concerns Scale (WCS; defined below) (Killen et al., 1994). 

Women were identified as controls if they did not meet DSM-5 criteria for an ED and were 

not considered at HR for an ED.

1.2.3 Assessments

Participants completed a 2–hour in-person interview with a trained assessor, including two 

semi-structured diagnostic interviews: the Eating Disorder Examination (Cooper & 

Fairburn, 1987) previously adapted to include the diagnostic criteria for binge eating 

disorder (Wilson et al., 2010) and the Structured Clinical Interview for DSM-IV Axis I 

Disorders (Spitzer, 1987).

Questionnaires included the WCS (Killen et al., 1994), a 5-item self-report questionnaire 

that measures weight and shape concerns, fear of weight gain, dieting frequency, importance 

of weight, and feelings of fatness. The WCS has demonstrated good predictive validity and 

test-retest reliability (Killen et al., 1996; Killen et al., 1994). The Eating Disorder 

Examination – Questionnaire (EDE-Q) is a 39-item, self-report version of the EDE used to 

assess ED psychopathology in the last 28 days, yielding a global score and four subscale 

scores (restraint, eating concerns, weight concerns, and shape concerns; Fairburn & Beglin, 

1994). The EDE-Q has demonstrated good internal consistency, temporal stability, and 

reliability (Luce & Crowther, 1999; Mond, Hay, Rodgers, & Owen, 2006; Mond, Hay, 

Rodgers, Owen, & Beumont, 2004; Peterson et al., 2007; Reas, Grilo, & Masheb, 2006). 

The Eating Disorder Inventory (EDI-II) is a self-report measure of disordered eating 

behaviors comprised of eight subscales (Garner, 1991). For the current study, two of the 

subscales were utilized: drive for thinness, and perfectionism. The EDI-II and its subscales 

have demonstrated high internal consistency, reliability, and validity (Bardone-Cone & 

Boyd, 2007; Peterson et al., 2007). The Clinical Impairment Assessment 3.0 (CIA) is a 16-

item, self-report questionnaire that measures psychosocial impairment in the past 28 days 

across multiple domains (mood and self-perception; cognitive functioning; interpersonal 

1We did not assess for feeding disorders as they primarily occur in children
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functioning and work performance) due to ED features (Bohn et al., 2008). The CIA has 

demonstrated high levels of internal consistency, test-retest reliability, sensitivity to change, 

construct validity, and discriminant validity (Becker et al., 2010; Bohn et al., 2008; Reas, 

Rø, Kapstad, & Lask, 2010). The Diet Aids Checklist (DACL) is a comprehensive list of 53 

diet aids currently available to the public, which assesses lifetime endorsement of each diet 

aid and frequency of use over the past six months. The Difficulties in Emotion Regulation 

Scale (DERS) is a 36-item self-report questionnaire measuring degree of emotional self-

regulation, and has demonstrated high internal consistency, good test-retest reliability, 

construct validity, and predictive validity (Gratz & Roemer, 2004). The Center for 

Epidemiological Studies Depression Scale (CES-D) is a 20-item self-report questionnaire 

that measures depressed mood and negative affect, (Radloff, 1977) and has demonstrated 

good internal reliability and consistency (Plutchik & van Praag, 1987). An abbreviated 

version of the Adverse Childhood Events Scale (ACE) was used (Felitti et al., 1998). The 

ACE is a 68-item self-report questionnaire that measures the type, severity, and frequency of 

adverse events experienced in the first 18 years of life. For the current study, 10 items 

related to abuse were selected. The Life Events Checklist is a self-report questionnaire that 

measures the frequency of recent stressful events that may affect eating patterns or daily 

living habits (Johnson, 1980). The State-Trait Anxiety Inventory (STAI) consists of two, 20-

item scales that measure anxiety as an emotional state (state anxiety) and anxiety proneness 

as a personality trait (trait anxiety) (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983), 

and has been shown to have good construct validity, test-retest reliability, and sensitivity to 

change (Novy, Nelson, Goodwin, & Rowzee, 1993; Spielberger, 1989). The Insomnia 

Severity Index (ISI) is a 5-item self-report questionnaire which measures severity of 

insomnia (scores range from 0–28; scores above 14 are indicative of clinical insomnia) as 

experienced over the past two weeks and has been shown to be reliable and valid (Bastien, 

Vallières, & Morin, 2001). The Drug Checklist assesses frequency of use of 58 current drugs 

and illegal substances over the past 12 months, and was modified for the present study based 

on the version used by Taylor et al. (2006).

Anthropometrics were measured before the interview and self-reported socio-demographic 

data were collected. All measures were completed between September 2009 and April 2010. 

Informed consent was obtained for all interested and eligible participants prior to completing 

the first assessment. The study protocol was approved by the institutional review board at 

each participating site.

1.2.4 Statistical Analyses

All analyses were conducted with SPSS v. 19.0 (SPSS Inc., Chicago, Illinois). Outliers were 

examined on continuous variables to see if they skewed reported group means. Overall 

variable group means were compared with five percent trimmed means; excluding the outer 

five percent of data points did not significantly alter the mean or the pattern of results 

between groups. Therefore, all outliers were included in subsequent analyses.

1.2.5 Analytic Plan

Logistic regression models were used to obtain odds ratios, which indicated differences 

between the ED categories (control, HR, FECNEC, and clinical ED) on psychiatric co-
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morbidity, medication and treatment history, and family history of psychiatric co-morbidity. 

The control category served as the reference group for all logistic regression models; hence 

statistically significant differences indicated differences between ED groups and the control 

group. The magnitude of the odds ratios provided an indicator of the relative differences in 

co-morbidity between ED groups. Analyses of covariance (ANCOVA) were used to 

examine differences between ED categories with regard to body composition, eating 

pathology, and psychological symptoms. All statistical models controlled for age, race/

ethnicity, and parental education status. Simple planned contrasts were conducted where 

ANCOVA omnibus tests were significant to examine group differences. No statistical tests 

were performed to assess differences between specific ED diagnosis groups due to 

insufficient group sizes.

1.3 Results

1.3.1 Overview of Findings

The prevalence and corresponding odds ratios for psychological (ED and co-morbid) 

disorders, in most cases, increased incrementally by symptom level, with the control group 

endorsing the lowest odds ratio and the clinical ED group endorsing the highest and minimal 

differences between the FECNEC and clinical ED groups. Women at HR were most similar 

to controls in terms of co-morbid pathology but were distinct from all groups in terms of 

eating behaviors and attitudes.

1.3.2 Socio-demographic Characteristics and Clinical Service Use

Socio-demographic characteristics and clinical service use are presented in Table 1. Women 

at HR and with a clinical ED had a significantly higher body mass index (BMI) than control 

women. Age, race/ethnicity and parental education did not differ significantly across groups. 

Significant differences emerged regarding professional treatment history, with a higher 

prevalence of women with FECNEC having received general treatment and a higher 

prevalence of women with a clinical ED having received treatment specific to an ED as 

compared to the control group. In terms of family history, women with FECNEC or a 

clinical ED reported a significantly higher prevalence of depression in their family as 

compared to the control group. The HR group did not significantly differ from the control 

group with regard to any measures of psychiatric and medical histories.

1.3.3 Eating Pathology

Across the ED-related self-report (CIA, WCS, EDE-Q subscales; except EDI-II 

perfectionism) and interviewer-rated (objective binge episodes, compensatory behaviors) 

measures, there was a consistent trend such that the FECNEC and clinical ED groups had 

the highest scores followed by the HR group and then the lowest scores in the control group, 

respectively (See Table 2). Women in the clinical and FECNEC groups diverged on eating 

related pathology; the clinical ED group had a significantly higher number of women 

engaging in objective binge episodes, and the FECNEC group reported significantly higher 

scores on perfectionism (EDI-II) and reported significantly higher use of weight control 

behaviors (appetite suppressant and diet pill use and other category) as compared to the 

control group.
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1.3.4 Co-morbidity with Other DSM-IV Mental Disorders

The prevalence of co-morbidities increased incrementally by risk category (See Table 3). 

The odds of having co-morbidities were significantly higher for the FECNEC and clinical 

groups, and women in the HR group were more likely to be diagnosed with any overall co-

morbidities as compared to the control group. Across co-morbidities, lifetime mood 

disorders were the most common. Within the mood category, past depression was most 

prevalent in each of the groups and current depression was significantly more prevalent 

amongst all disordered eating groups as compared to controls. Rates of suicidal ideation 

appeared high among women in the clinical group; however significance was not tested 

because of the lack of cases in the control group. Post hoc analyses revealed that the women 

in the FECNEC group (3.0%; AOR = 0.14, CIs = 0.05–0.49, p < 0.001) and HR group 

(2.6%; AOR = 0.16, CIs = 0.03–0.77, p = 0.02) were significantly less likely to endorse 

suicidal ideation as compared to the clinical group (17.5%), which served as the reference 

group. The prevalence of specific anxiety disorders varied considerably, with GAD as the 

most commonly diagnosed anxiety disorder across groups, and panic disorder as the second 

most common. Rates of alcohol abuse and dependence were non-significant and low to 

nonexistent across groups.

Self-reported depression (CES-D), trait anxiety (STAI), and insomnia (ISI) ratings were 

incremental and significantly different across groups: scores for the HR women were greater 

than control women and the scores for the FECNEC and clinical women were greater than 

both the HR and control groups, which did not differ from each other (see Table 2). In 

addition, rates of insomnia in the clinical range (as measured by the ISI cutoff) were 

significantly greater in all ED groups as compared to the control group, with prevalence 

rates increasing significantly by category. Post hoc analyses indicated that women with 

clinical insomnia had significantly higher nocturnal eating frequency ratings as compared to 

those without clinical insomnia (t(543) = 3.21, p = .001). Finally, no group differences in 

self-reported binge drinking in the previous month, illicit drug use, or tobacco use were 

found.

1.3.5 Association with Stress, Trauma and Affect Regulation

In terms of emotion regulation (DERS), results suggest an incremental and significant 

relationship: women in the HR group demonstrated significantly poorer regulation skills 

compared to women in the control group, and women in the FECNEC and clinical ED 

groups demonstrated significantly poorer regulation skills than women in both the HR and 

control groups (see Table 2). No significant findings emerged in relation to current 

perceived stressful life events. Women in the clinical ED group were significantly more 

likely to have a history of an adverse childhood event as compared with women in all other 

groups.

1.4 Discussion

This is the first study to provide comprehensive data on co-morbidity across a large sample 

of women at high risk (HR) for an eating disorder (ED), as compared to controls and 

individuals with not elsewhere specified (FECNEC) and clinical EDs, diagnosed using the 
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DSM-5 diagnostic ED criteria. Overall, the results suggest an incremental increase in co-

morbidity and ED symptomatology between those at HR and those with a DSM-5 diagnosis, 

with minimal distinction between FECNEC and clinical EDs. These findings support the 

need to address co-morbidities as part of early intervention amongst women presenting at 

HR for an ED.

Across ED pathology and associated mood, anxiety, and substance related disorders, we 

found few differences between the FECNEC and clinical ED groups. The similarities 

between these two diagnostic groups is intriguing, particularly given that two of the three 

diagnoses assessed in the FECNEC category are sub-threshold. These preliminary data 

suggest that those with FECNEC disorders may be just as impaired as those with clinical 

EDs.

A unique part of our dataset was the inclusion of a large sample of HR women. Little 

research has been done with this population in terms of associated co-morbidities. Our data 

revealed that HR women were distinguishable from the DSM-5 diagnostic groups (FECNEC 

and clinical EDs) in that they displayed less eating- and general-related pathology. 

Additionally, HR women demonstrated few differences from the controls with the exception 

of ED attitudes and behaviors, which were higher in HR women compared to controls, but 

lower compared to either women with FECNEC or women with clinical EDs. HR women 

also differed on some non ED-related diagnoses, including significantly higher odds of any 

non-ED psychiatric disorder, current depression, any anxiety disorder, and clinical insomnia 

as compared to the control women. Thus as a whole, HR women appear to be impaired, but 

to a lesser extent than those with DSM-5 diagnoses. Given that many of these HR women 

will likely develop full syndrome EDs (Taylor et al., 2006), selective intervention efforts for 

this risk group offer an opportunity to attenuate ED attitudes and behaviors before they 

escalate. Furthermore, given that HR women experience more general pathology than 

healthy controls, intervention programs designed for this risk group need to 

comprehensively address mood, anxiety and sleep related co-morbidities, in addition to ED 

attitudes and behaviors.

Results within the FECNEC group revealed interesting findings relating to appetite 

suppressant use and the prevalence of GAD. First, we found a significantly higher 

prevalence of self-reported diet pill and appetite suppressant use in the FECNEC group. The 

use of these products was almost nonexistent in the clinical sample, whereas it was quite 

prevalent amongst the FECNEC group. This finding may relate to the severity of illness. In 

other words, those with subclinical EDs might be more likely to experiment with ‘less 

harmful’ means of controlling their weight. Second, the odds of a co-morbid GAD diagnosis 

were 9 times higher in the FECNEC group as compared to controls, and approximately 3 

times higher than women with clinical EDs. These findings provide preliminary evidence 

that weight control via pills and GAD may be associated with the FECNEC diagnosis.

High prevalence of insomnia among HR women and even higher prevalence among those 

with DSM-5 ED diagnoses were significant and notable. Specifically, we found that 

approximately 5% of controls, 14% of the HR women and 25–30% of the women with 

DSM-5 diagnoses experienced clinically significant insomnia symptoms. To our knowledge, 

Aspen et al. Page 8

Eat Behav. Author manuscript; available in PMC 2015 December 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



no other studies have looked at insomnia in HR or ED samples except in relation to night 

eating syndrome (NES), where insomnia is common (Townsend, 2007). Although we cannot 

rule out NES in this population because it was not assessed, it is unlikely to account for our 

findings, given that only 24% (3.6% of those at a threshold level of twice per week) of 

women with clinical insomnia engaged in nocturnal eating—a core component of the 

syndrome. Furthermore, although insomnia is a hallmark sign of depression, it seems 

unlikely to account for our findings since only 25% of those with clinical insomnia were 

diagnosed with concurrent depression. Though more information is needed to elucidate the 

relation between eating and sleep disturbance, our findings suggest that clinicians should 

assess and address sleep patterns in ED-based prevention and treatment approaches.

Our findings on insomnia are particularly noteworthy since previous research has shown that 

impaired sleep is associated with a range of negative psychiatric outcomes common to ED 

populations, including increased anxiety and depression (Taylor, Lichstein, Durrence, 

Reidel, & Bush, 2005). One theory that may help to explain the relation between sleep and 

EDs focuses on the appetite-regulating hormones leptin and ghrelin and their role in energy 

consumption. In general, the hormones are key to signaling 1) when the body needs fuel 

(ghrelin is released and stimulates a hunger response 2) when the body is satiated (adequate 

concentration of leptin circulates through the body and signals satiety). Interestingly, many 

studies have shown that when an individual is sleep deprived the concentration of leptin 

decreases and ghrelin increases leading to increased appetite (Calvin et al., 2013; Copinschi, 

Leproult, & Spiegel, 2014; Shlisky et al., 2012). Indeed, studies have found that individuals 

who are sleep deprived show an increase in appetite and desire for calorically dense foods 

(Spiegel, Tasali, Penev, & Van Cauter, 2004) which could potentially increase the 

vulnerability to binge eat. Additionally, sleep duration can affect both energy intake and 

energy expenditure. It also results in sleepiness that may hamper physical activity and extra 

time awake provides increased opportunity for food intake. Another plausible hypothesis is 

that there is some common diathesis for both sleep impairment and EDs (e.g., depression, 

stressful life event), These theories suggest mechanisms by which insomnia may play a role 

in the development and/or maintenance of an ED and suggest that treating the sleep 

impairment could reduce some ED symptoms and co-morbid pathology.

This study has some notable strengths. Our findings were based on a large sample of 

ethnically-diverse women across the spectrum of disordered eating. We used structured 

clinical interview assessment methods to measure eating pathology and co-morbidity. We 

examined a wide variety of socio-demographic and psychological problems to provide a 

comprehensive examination of pathology. Finally, we included women with FECNEC, a 

new diagnostic category and a large sample of HR women, a population often neglected in 

the literature.

1.4.1 Limitations

In terms of limitations, our confidence intervals tended to be wide (likely attributable to the 

small sample size in co-morbid conditions with low base rates). Additionally, our data were 

cross-sectional, limiting our ability to determine the temporal relation between onset of ED 

pathology and co-morbid disorders. We were also unable to examine co-morbidity among 
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specific DSM-5 disorders due to small sample sizes, though our descriptive data point to 

important future directions. Our sample volunteered to participate in the study and, like any 

self-selected sample, may have differences from the general public in their levels of 

psychopathology.

1.4.2 Conclusions

Our findings suggest that ED attitudes and behaviors among college women are associated 

with numerous co-morbidities, including anxiety disorders, mood disorders, and clinical 

insomnia. In general, these co-morbidities (type and severity) increase as ED severity 

increases. Our data further demonstrate that there are few differences in ED- and general-

related pathology between the clinical and FECNEC groups. Given the level of co-morbidity 

at all levels of disordered eating, treatment programs for ED patients regardless of severity 

need to comprehensively address psychological co-morbidities as these disorders can 

exacerbate ED symptoms and hinder treatment progress as a result (Keel et al., 2011; Schork 

et al., 1994; Wilfley et al., 2000).

In terms of future directions, replication of our findings using a larger clinical sample is 

needed; our novel findings on insomnia, in particular, need to be replicated and its potential 

role as a causal/maintaining factor evaluated. In addition, prospective data following these 

women is needed to determine the order in which symptoms emerge. If, for instance, one or 

more co-morbidities predate the ED symptoms, it may be that treating the co-morbidity 

might prevent the ED from exacerbating and/or developing. Future work should also 

consider examining endophenotypes, such as emotion dysregulation or impulsivity, which 

may account for the extensive co-morbidity among individuals with disordered eating 

behaviors and the recalcitrant nature of the disease.

In sum, this study adds to the literature on co-morbidity by including both women at high 

risk of developing an ED and those with FECNEC. This study also provides important data 

on co-morbidity in college women with a range of disordered eating attitudes and behaviors, 

and points to the need for early intervention and more comprehensive treatment programs 

which address mood, anxiety and insomnia in addition to ED symptomatology.

Acknowledgements

This work was supported by grant R01 MH081125, grant T32- MH19938-17 and Grant K24 MH070446 from the 
National Institute of Mental Health and grant T32 HL007456 from the National Heart, Lung, and Blood Institute. 
We would also like to thank our consultants Alison Field and Ruth Streigel-Moore.

Role of Funding Sources

None of these funding sources had a role in the study design, collection, analysis or interpretation of the data, 
writing the manuscript, or the decision to submit the paper for publication.

References

Akkermann K, Kaasik K, Kiive E, Nordquist N, Oreland L, Harro J. The impact of adverse life events 
and the serotonin transporter gene promoter polymorphism on the development of eating disorder 
symptoms. J Psychiatr Res. 2012; 46(1):38–43. [PubMed: 22018958] 

Aspen et al. Page 10

Eat Behav. Author manuscript; available in PMC 2015 December 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



American Psychiatric Press. , editor. Diagnostic and statistic manual of mental disorders. 5th ed.. 
Washington, DC: 1994. 

Baker JH, Mitchell KS, Neale MC, Kendler KS. Eating disorder symptomatology and substance use 
disorders: Prevalence and shared risk in a population based twin sample. International Journal of 
Eating Disorders. 2010; 43(7):648–658. [PubMed: 20734312] 

Bardone-Cone AM, Boyd CA. Psychometric Properties of Eating Disorder Instruments in Black and 
White Young Women: Internal Consistency, Temporal Stability, and Validity. Psychological 
Assessment. 2007; 19(3):356–362. [PubMed: 17845127] 

Bastien CH, Vallières A, Morin CM. Validation of the Insomnia Severity Index as an outcome 
measure for insomnia research. Sleep Medicine. 2001; 2(4):297–307. [PubMed: 11438246] 

Becker AE, Thomas JJ, Bainivualiku A, Richards L, Navara K, Roberts AL, Striegel-Moore RH. 
Adaptation and evaluation of the Clinical Impairment Assessment to assess disordered eating 
related distress in an adolescent female ethnic Fijian population. Int J Eat Disord. 2010; 43(2):179–
186. [PubMed: 19308992] 

Berkman ND, Bulik CM, Brownley KA, Lohr KN, Sedway JA, Rooks A, Gartlehner G. Management 
of eating disorders. Evid Rep Technol Assess (Full Rep). 2006; (135):1–166. [PubMed: 17628126] 

Bohn K, Doll HA, Cooper Z, O'Connor M, Palmer RL, Fairburn CG. The measurement of impairment 
due to eating disorder psychopathology. Behaviour Research and Therapy. 2008; 46(10):1105–
1110. [PubMed: 18710699] 

Calvin AD, Carter RE, Adachi T, Macedo PG, Albuquerque FN, van der Walt C, Somers VK. Effects 
of experimental sleep restriction on caloric intake and activity energy expenditure. Chest. 2013; 
144(1):79–86. [PubMed: 23392199] 

Chapman DP, Whitfield CL, Felitti VJ, Dube SR, Edwards VJ, Anda RF. Adverse childhood 
experiences and the risk of depressive disorders in adulthood. J Affect Disord. 2004; 82(2):217–
225. [PubMed: 15488250] 

Cooper Z, Fairburn C. The eating disorder examination: A semi-structured interview for the 
assessment of the specific psychopathology of eating disorders. International Journal of Eating 
Disorders. 1987; 6(1):1–8.

Copinschi G, Leproult R, Spiegel K. The important role of sleep in metabolism. Front Horm Res. 
2014; 42:59–72. [PubMed: 24732925] 

Crow SJ, Agras WS, Halmi K, Mitchell JE, Kraemer HC. Full syndromal versus subthreshold anorexia 
nervosa, bulimia nervosa, and binge eating disorder: a multicenter study. Int J Eat Disord. 2002; 
32(3):309–318. [PubMed: 12210645] 

Fairburn CG, Beglin SJ. Assessment of eating disorders: Interview or selfreport questionnaire? 
International Journal of Eating Disorders. 1994; 16(4):363–370. [PubMed: 7866415] 

Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, Marks JS. Relationship of 
Childhood Abuse and Household Dysfunction to Many of the Leading Causes of Death in Adults: 
The Adverse Childhood Experiences (ACE) Study. American Journal of Preventive Medicine. 
1998; 14(4):245–258. [PubMed: 9635069] 

Field AE, Austin SB, Frazier AL, Gillman MW, Camargo CA Jr, Colditz GA. Smoking, Getting 
Drunk, and Engaging in Bulimic Behaviors: In Which Order Are the Behaviors Adopted? Journal 
of the American Academy of Child & Adolescent Psychiatry. 2002; 41(7):846–853. [PubMed: 
12108810] 

Garner, DM. Eating Disorder Inventory-2: Professional manual. Odessa: 1991. 

Gilboa-Schechtman E, Avnon L, Zubery E, Jeczmien P. Emotional processing in eating disorders: 
specific impairment or general distress related deficiency? Depress Anxiety. 2006; 23(6):331–339. 
[PubMed: 16688732] 

Godart NT, Perdereau F, Rein Z, Berthoz S, Wallier J, Jeammet P, Flament MF. Comorbidity studies 
of eating disorders and mood disorders. Critical review of the literature. J Affect Disord. 2007; 
97(1–3):37–49. [PubMed: 16926052] 

Gratz K, Roemer L. Multidimensional Assessment of Emotion Regulation and Dysregulation: 
Development, Factor Structure, and Initial Validation of the Difficulties in Emotion Regulation 
Scale. Journal of Psychopathology and Behavioral Assessment. 2004; 26(1):41–54.

Aspen et al. Page 11

Eat Behav. Author manuscript; available in PMC 2015 December 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



Herzog DB, Franko DL, Dorer DJ, Keel PK, Jackson S, Manzo MP. Drug abuse in women with eating 
disorders. International Journal of Eating Disorders. 2006; 39(5):364–368. [PubMed: 16565976] 

Hudson JI, Hiripi E, Pope HG Jr, Kessler RC. The prevalence and correlates of eating disorders in the 
National Comorbidity Survey Replication. Biol Psychiatry. 2007; 61(3):348–358. [PubMed: 
16815322] 

Jacobi C, Hayward C, de Zwaan M, Kraemer HC, Agras WS. Coming to terms with risk factors for 
eating disorders: application of risk terminology and suggestions for a general taxonomy. Psychol 
Bull. 2004; 130(1):19–65. [PubMed: 14717649] 

Johnson, J.; McCutcheon, S. Assessing life stress in older children and adolescents: Preliminary 
findings with the Life Events Checklist. In: Sarason, I.; Spielberger, C., editors. Stress and 
Anxiety. Vol. 7. Washington, DC: Hemisphere; 1980. p. 111-125.

Kaye WH, Bulik CM, Thornton L, Barbarich N, Masters K. Comorbidity of anxiety disorders with 
anorexia and bulimia nervosa. Am J Psychiatry. 2004; 161(12):2215–2221. [PubMed: 15569892] 

Keel PK, Brown TA, Holm-Denoma J, Bodell LP. Comparison of DSM-IV versus proposed DSM-5 
diagnostic criteria for eating disorders: Reduction of eating disorder not otherwise specified and 
validity. International Journal of Eating Disorders. 2011 [Epub ahead of print]. 

Khaylis A, Trockel M, Taylor CB. Binge drinking in women at risk for developing eating disorders. 
International Journal of Eating Disorders. 2009; 42(5):409–414. [PubMed: 19115362] 

Killen JD, Taylor CB, Hayward C, Haydel KF, Wilson DM, Hammer L, Strachowski D. Weight 
Concerns Influence the Development of Eating Disorders: A 4-Year Prospective Study. Journal of 
Consulting and Clinical Psychology. 1996; 64(5):936–940. [PubMed: 8916622] 

Killen JD, Taylor CB, Hayward C, Wilson DM, Haydel KF, Hammer LD, Kraemer H. Pursuit of 
thinness and onset of eating disorder symptoms in a community sample of adolescent girls: A 
three-year prospective analysis. International Journal of Eating Disorders. 1994; 16(3):227–238. 
[PubMed: 7833956] 

Krahn DD, Kurth CL, Gomberg E, Drewnowski A. Pathological dieting and alcohol use in college 
women--a continuum of behaviors. Eating Behaviors. 2005; 6(1):43–52. [PubMed: 15567110] 

Luce K, Crowther J. The reliability of the Eating Disorder Examination-Self- Report Questionnaire 
Version (EDE-Q). International Journal of Eating Disorders. 1999; 25(3):349–351. [PubMed: 
10192002] 

Mond JM, Hay PJ, Rodgers B, Owen C. Eating Disorder Examination Questionnaire (EDE-Q): Norms 
for young adult women. Behaviour Research and Therapy. 2006; 44(1):53–62. [PubMed: 
16301014] 

Mond JM, Hay PJ, Rodgers B, Owen C, Beumont PJV. Validity of the Eating Disorder Examination 
Questionnaire (EDE-Q) in screening for eating disorders in community samples. Behaviour 
Research and Therapy. 2004; 42(5):551–567. [PubMed: 15033501] 

Novy DM, Nelson DV, Goodwin J, Rowzee RD. Psychometric Comparability of the State-Trait 
Anxiety Inventory for Different Ethnic Subpopulations. Psychological Assessment. 1993; 5(3):
343–349.

Peterson CB, Crosby RD, Wonderlich SA, Joiner T, Crow SJ, Mitchell JE, le Grange D. Psychometric 
properties of the eating disorder examinationquestionnaire: Factor structure and internal 
consistency. International Journal of Eating Disorders. 2007; 40(4):386–389. [PubMed: 17304585] 

Plutchik R, van Praag HM. Interconvertability of five self-report measures of depression. Psychiatry 
Research. 1987; 22(3):243–256. [PubMed: 3432452] 

Radloff LS. The CES-D Scale. Applied Psychological Measurement. 1977; 1(3):385–401.

Reas DL, Grilo CM, Masheb RM. Reliability of the Eating Disorder Examination-Questionnaire in 
patients with binge eating disorder. Behaviour Research and Therapy. 2006; 44(1):43–51. 
[PubMed: 16301013] 

Reas DL, Rø Ø, Kapstad H, Lask B. Psychometric properties of the clinical impairment assessment: 
Norms for young adult women. International Journal of Eating Disorders. 2010; 43(1):72–76. 
[PubMed: 19260038] 

Schork EJ, Eckert ED, Halmi KA. The relationship between psychopathology, eating disorder 
diagnosis, and clinical outcome at 10-year follow-up in anorexia nervosa. Compr Psychiatry. 
1994; 35(2):113–123. [PubMed: 8187474] 

Aspen et al. Page 12

Eat Behav. Author manuscript; available in PMC 2015 December 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



Shlisky JD, Hartman TJ, Kris-Etherton PM, Rogers CJ, Sharkey NA, Nickols- Richardson SM. Partial 
sleep deprivation and energy balance in adults: an emerging issue for consideration by dietetics 
practitioners. J Acad Nutr Diet. 2012; 112(11):1785–1797. [PubMed: 23102177] 

Spiegel K, Tasali E, Penev P, Van Cauter E. Brief communication: Sleep curtailment in healthy young 
men is associated with decreased leptin levels, elevated ghrelin levels, and increased hunger and 
appetite. Ann Intern Med. 2004; 141(11):846–850. [PubMed: 15583226] 

Spielberger C, Gorsuch RC, Lushene RE, Vagg PR, Jacobs GA. Manual for the State- Trait Anxiety 
Inventory. 1983

Spielberger, CD. State–Trait Anxiety Inventory: A comprehensive bibliography. Palo Alto, CA: 
Consulting Psychologists Press; 1989. 

Spitzer RL, Williams JB, Gibbon M. Structured Clinical Interview for DSM-III-R (SCID). 1987

Steiger H, Joober R, Israel M, Young SN, Ng Ying Kin NM, Gauvin L, Torkaman-Zehi A. The 
5HTTLPR polymorphism, psychopathologic symptoms, and platelet [3H-] paroxetine binding in 
bulimic syndromes. Int J Eat Disord. 2005; 37(1):57–60. [PubMed: 15690467] 

Stice E, Marti CN, Shaw H, Jaconis M. An 8-year longitudinal study of the natural history of 
threshold, subthreshold, and partial eating disorders from a community sample of adolescents. J 
Abnorm Psychol. 2009; 118(3):587–597. [PubMed: 19685955] 

Swanson SA, Crow SJ, Le Grange D, Swendsen J, Merikangas KR. Prevalence and Correlates of 
Eating Disorders in Adolescents: Results From the National Comorbidity Survey Replication 
Adolescent Supplement. Arch Gen Psychiatry. 2011

Taylor CB, Bryson S, Luce KH, Cunning D, Doyle AC, Abascal LB, Wilfley DE. Prevention of Eating 
Disorders in At-Risk College-Age Women. Archives of General Psychiatry. 2006; 63(8):881–888. 
[PubMed: 16894064] 

Taylor DJ, Bramoweth AD, Grieser EA, Tatum JI, Roane BM. Epidemiology of insomnia in college 
students: relationship with mental health, quality of life, and substance use difficulties. Behav 
Ther. 2013; 44(3):339–348. [PubMed: 23768662] 

Taylor DJ, Gardner CE, Bramoweth AD, Williams JM, Roane BM, Grieser EA, Tatum JI. Insomnia 
and mental health in college students. Behav Sleep Med. 2011; 9(2):107–116. [PubMed: 
21491233] 

Taylor DJ, Lichstein KL, Durrence HH, Reidel BW, Bush AJ. Epidemiology of insomnia, depression, 
and anxiety. Sleep. 2005; 28(11):1457–1464. [PubMed: 16335332] 

Touchette E, Henegar A, Godart NT, Pryor L, Falissard B, Tremblay RE, Cote SM. Subclinical eating 
disorders and their comorbidity with mood and anxiety disorders in adolescent girls. Psychiatry 
Res. 2011; 185(1–2):185–192. [PubMed: 20546924] 

Townsend AB. Night eating syndrome. Holist Nurs Pract. 2007; 21(5):217–221. quiz 222. [PubMed: 
17728563] 

Wilfley DE, Friedman MA, Dounchis JZ, Stein RI, Welch RR, Ball SA. Comorbid psychopathology in 
binge eating disorder: Relation to eating disorder severity at baseline and following treatment. 
Journal of Consulting and Clinical Psychology. 2000; 68(4):641–649. [PubMed: 10965639] 

Wilson GT. Psychological treatment of eating disorders. Annu Rev Clin Psychol. 2005; 1:439–465. 
[PubMed: 17716095] 

Wilson GT, Grilo CM, Vitousek KM. Psychological treatment of eating disorders. Am Psychol. 2007; 
62(3):199–216. [PubMed: 17469898] 

Wilson GT, Wilfley DE, Agras WS, Bryson SW. Psychological Treatments of Binge Eating Disorder. 
Arch Gen Psychiatry. 2010; 67(1):94–101. [PubMed: 20048227] 

Aspen et al. Page 13

Eat Behav. Author manuscript; available in PMC 2015 December 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



Highlights

• We examined the prevalence and correlates of psychiatric co-morbidity in 

college women with varying levels of eating disorder symptoms using DSM-5 

criteria

• Eating disorder symptomatology was strongly associated with insomnia, mood 

and anxiety disorders

• Type and severity of co-morbidity tended to increase with eating disorder 

symptom severity

• The findings on insomnia are novel and suggest that sleep difficulties may play 

an important role in eating related difficulties
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