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Abstract

Objective—Binge Eating Disorder (BED) is the most common eating disorder, and is associated 

with significant comorbidity, with university students being particularly vulnerable. We aimed to 

assess associations of BED with a wide range of comorbidities and measures of impulsivity and 

compulsivity in university students, to gain better understanding of its prevalence, correlates and 

pathophysiology.

Method—We carried out an internet-based survey, assessing presence of BED using a validated 

structured self-report diagnostic tool, demographics, substance use, impulsive behaviours, 

psychiatric history and measures of impulsivity and compulsivity. Approximately 10,000 students 

were invited to take part. Group differences between students with current BED and students 

without BED were investigated.

Results—3415 students completed the survey, with 83 (2.4%) screening positive for BED. 

BED was associated with female gender, hazardous/harmful alcohol use, depression and anxiety 

symptoms, low self-esteem, post-traumatic stress disorder, attention-deficit/hyperactivity disorder, 

treatment for psychological/emotional problems (including prescribed medication) and trait 

impulsivity and compulsivity. However, the largest effect sizes were evident for associations with 

trait impulsivity and compulsivity.
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Conclusions—The associations of BED with trait impulsivity and compulsivity implicate these 

latent phenotypes in its pathophysiology. The identified links between BED and a wide range 

of mental disorders highlight the need to screen for disordered eating in student populations, 

including when students present with other mental health conditions.

Introduction

Binge eating disorder (BED) is the most common typical eating disorder and is 

characterized by recurrent episodes of binge eating without purging, leading to marked 

distress.1–4 It is also associated with significant comorbidity; most individuals with lifetime 

BED meet criteria for other mental disorders and it is linked to physical comorbidities such 

as obesity and diabetes.5–7 The mean age of onset for BED is later than for anorexia nervosa 

and bulimia nervosa, occurring in young adulthood,5,6 and longitudinal data suggest that 

earlier detection and treatment might improve outcomes and reduce healthcare costs.8

Young adulthood is associated with the onset of a range of mental disorders, including BED, 

and university students may be particularly vulnerable, due to stressors such as academic 

pressure and major life changes.9 Improving understanding of BED rates and correlates in 

university students is therefore important in identifying risk factors and levels of need in 

this higher-risk group. Studies of student populations have reported rates of BED between 0 

and 12.9%, depending on diagnostic criteria and the specific population studied,10–18 while 

prevalence of binge eating behaviours has been reported to be as high as 50% in female 

undergraduates.19 In student populations, binge eating has been associated with functional 

impairment,20 mental health problems and lower academic performance21 and so may have 

long-term consequences.

Impulsivity and compulsivity are latent constructs implicated in a number of mental 

disorders, as well as being highly relevant in normative populations.22 Impulsivity refers 

to a tendency to undertake behaviours/actions that are inappropriate, premature or risky,23 

while compulsivity refers to repetitive acts that are performed according to rigid rules 

or in a habitual fashion.24 Both impulsivity and compulsivity are thought to be core 

features relevant to understanding of BED, as evidenced by findings from cognitive tasks, 

neuroimaging and trait impulsivity scales.25–28 Higher impulsivity and compulsivity may 

also be related to BED severity, as non-planning impulsivity has been found to correlate 

with binge eating frequency29, while higher levels of obsessiveness and compulsiveness 

of binge eating-related thoughts and behaviours, as well as more frequent binge eating, 

correlate with higher scores on the global clinical disease severity scale.30 It has not 

previously been possible to carry out trans-diagnostic measurement of trait compulsivity 

in normative and clinical populations due to lack of appropriate measures; however, reliable 

scales have recently been developed, allowing dimensional measurement of compulsivity in 

large sample sizes.31

Although a number of studies have assessed BED in university students either alone or with 

a small number of comorbidities, there are less data regarding associations of BED with 

a wider range of comorbidities in this population.21 In addition, although compulsivity is 

thought to be a core feature implicated in BED, it has not often been measured in such 
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student studies. Therefore, this study aimed to examine the prevalence of BED in a large 

sample of university students, its demographic and clinical associations, and relationships to 

measures of trait impulsivity and compulsivity.

Methods

The Internet-based survey was conducted at Boynton Health Services at the University of 

Minnesota, USA. Study procedures were conducted in accordance with the Declaration of 

Helsinki. The study was approved by the University of Minnesota’s Institutional Review 

Board.

Participants

Email invitations were sent to 10,000 randomly selected students, from a total of 

approximately 60,000 students, at a large Midwestern university over three weeks in fall 

2016. 9449 were successfully received. On responding to the email, students were informed 

via an online interface that participation was confidential, those completing the survey 

would be entered into a prize draw and 10 participants would be randomly selected to 

receive prizes (3 would receive tablet computers, 4 would receive $250 gift certificates, 

2 would receive $500 gift certificates and 1 would receive a $1000 gift certificate). They 

were assured that contact details for the prize draw would be stored separately from their 

survey responses to ensure confidentiality. The survey was presented following provision of 

consent. Students were required to review, but not to answer, all questions to be eligible for 

the prize draw. 3659 students completed the survey. After one week, a reminder email was 

sent to selected students.

Survey overview

The survey took approximately 30 minutes to complete. BED was assessed using the 

self-report Minnesota Impulse Control Disorders interview (MIDI) in which subjects first 

responded to a general question about the disorder. If they responded yes, further questions 

were asked based on diagnostic criteria and positive responses to all questions indicated 

presence of BED. Although, the MIDI criteria for BED have not been examined against 

other measures, the questions mirror the DSM-% criteria and thus it has good face validity. 

Furthermore, the MIDI shows high test-retest reliability, good concurrent validity against 

a gambling disorder interview and trait impulsivity scales and good divergent validity.32 

Participants were classified into two groups: students meeting criteria for current BED 

and students without BED, based on the MIDI. As outlined in further detail below, the 

survey collected contextual information about demographics, substance use and impulsive 

behaviours/psychiatric history, and assessed measures of impulsivity and compulsivity.

Demographics

Demographic information collected included gender, year in college (undergraduate or 

graduate), race/ethnicity and Grade Point Average (GPA) (<3.00 or ≥3.00).
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Substance use

Participants were asked about frequency of e-cigarette use and alcohol consumption, and 

age at first use of cigarettes/nicotine. They were asked if they had used any of the 

following and the frequency: non-prescription amphetamines, cocaine, opiates, inhalants, 

sedatives, marijuana, or prescription pain medication. Participants completed the Alcohol 

Use Disorders Identification Test (AUDIT) (with a score ≥8 indicating potentially hazardous 

or harmful alcohol use)33 and the Drug Abuse Screening Test (DAST-10) (with a score of 3 

indicating a positive screen for a drug use disorder).34,35 They were also asked whether they 

had been treated for drug/alcohol use problems.

Impulsive behaviours and psychiatric history

Participants were asked how many caffeinated soft drinks they had consumed over the 

past week; whether they had been treated for psychological/emotional problems; and 

whether they were currently taking prescribed mental health medication(s). Gambling 

disorder was assessed using the MIDI. Participants also completed the following previously 

validated questionnaires: Patient Health Questionnaire (PHQ-9) (with a score ≥10 indicating 

depressive symptoms of moderate severity or greater)36; Primary Care PTSD Screen 

(PC-PTSD) (with a score ≥3 indicating probable post-traumatic stress disorder, PTSD)37; 

Generalized Anxiety Disorder 7 (GAD-7) (with scores indicating: 0-4 no anxiety, 5-9 mild 

anxiety, 10-14 moderate anxiety and 15-21 severe anxiety)38; Adult ADHD Self-Report 

Scale (ASRS-v1.1) Part A (6 questions screening for attention-deficit/hyperactivity disorder, 

ADHD), where positive screen was based on previous definitions39,40; and the Rosenberg 

Self-Esteem Scale (RSES) (with a score <15 indicating low self-esteem).41

Impulsivity and compulsivity

The Barratt Impulsiveness Scale, Version 11 (BIS-11) was used to assess impulsivity and 

provided three dimensional scores for impulsivity: attentional, motor and non-planning.42,43 

The Cambridge-Chicago Compulsivity Trait Scale (CHI-T) assessed compulsivity and 

provided a total compulsivity score.44

Statistical analysis

Respondents who answered the BED MIDI module (3415 out of 3659) were included in 

analyses. Likelihood ratio tests and analysis of variance (ANOVA) were used to explore 

associations of current BED with survey items. Effect sizes (measures of magnitude of the 

association between two variables) were reported using Cramer’s V (V) or Cohen’s D (D). 

V varies between 0 and 1, where values between .1-.2 suggest a weak association, between 

.2-.4 suggest a moderate association and above .4 suggest a relatively strong association.45 

D of .2 is commonly interpreted as a small effect, .5 as a medium effect and .8 as a large 

effect.46 SPSS (version 24, IBM Corp) was used for all analyses. Statistical significance 

was defined as P <.05, with Bonferroni correction for the number of measures in each 

table. Missing data were missing completely at random (MCAR), and the sample was large. 

Therefore, the analysis was conducted using list-wise deletion where missing data occurred.
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Results

3415 college students were included. Of these, 83 (2.4%) had a positive screening outcome 

for BED, based on the relevant MIDI module. Current BED was associated with female 

gender. Other demographic factors (year in college, racial/ethnic group and GPA) did not 

differ significantly between those with versus without BED (Table 1).

BED was associated with higher AUDIT scores but not with frequency of alcohol 

consumption, treatment for drug/alcohol use problems or use of any other substances 

included in the survey (Table 2).

Students with current BED were more likely to have been treated for psychological/

emotional problems and to be taking prescribed mental health medications. Questionnaires 

demonstrated that BED was associated with higher scores in the PHQ-9 and GAD-7, lower 

RSES scores, and higher likelihoods of PTSD and ADHD. BED was not associated with 

consumption of caffeinated soft drinks or with presence of gambling disorder (Table 3).

Students with current BED had higher BIS-11 total scores, including higher scores for each 

subscale. BED was also associated with higher CHI-T scores (Table 4).

Discussion

This large study of university students assessed associations between BED and demographic 

and mental health measures. We found that 2.4% of students had a positive screen for 

current BED, which is in line with the lower end of estimates by previous studies in 

university student populations.10–18 BED was more likely in females, consistent with 

previous findings.2

The largest effect sizes in this study were seen when examining the associations of 

BED with trait impulsivity and compulsivity. Students with BED had significantly 

higher BIS-11 and CHI-T scores with medium-large effect sizes (D = .660 and .656, 

respectively), including higher scores in all three BIS-11 subscales. Deficits in tasks 

assessing inhibitory control and cognitive flexibility have previously been reported in 

BED, supporting involvement of impulsive/compulsive tendencies in its pathophysiology.27 

In addition, neuroimaging findings have implicated brain regions such as the prefrontal 

cortex and striatum in BED, suggesting parallels with other impulsive/compulsive-related 

disorders such as substance use or behavioural addictions.27,47–49 Higher BIS-11 scores 

have previously been associated with BED.50 However, to our knowledge, this is the 

first study to investigate trait compulsivity in BED, as self-report measures designed to 

assess compulsivity across disorders have only recently been developed.31 Prior work has 

typically used scales unsuitable for measuring compulsivity, such as relying on measures of 

obsessive-compulsive symptoms. In future, these associations should be tested in a range of 

populations, using both self-report measures and cognitive tasks. It would also be valuable to 

conduct longitudinal research to examine whether these traits exist prior to BED and confer 

vulnerability to developing it.
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Regarding substance use, BED was associated with higher AUDIT scores, consistent with 

previously reported links between BED and alcohol use disorder.51 However, the effect 

size was very small (V = .054) and there was no association between BED and frequency 

of alcohol consumption or treatment for drug/alcohol problems. As the AUDIT captures 

information regarding drinking behaviours as well as frequency,33 the higher AUDIT scores 

identified here may indicate a possible relationship between BED and binge drinking. 

Indeed, there is evidence of a direct relationship between binge eating and binge drinking 

in undergraduate students52 and this association could be mediated either via shared 

neurobiology or through use of these behaviours to avoid or delay unpleasant affective 

states.51–53 Given this possible relationship between binge eating and binge drinking, and 

the identification of higher AUDIT scores in students with BED in this study, it may be 

important to screen for other binge behaviours in individuals with BED.

BED was associated with a range of other mental disorders in this study. Students 

with BED reported higher levels of anxiety and depressive symptoms, lower self-esteem 

and higher likelihoods of PTSD and ADHD. They were also more likely to have been 

treated for psychological/emotional problems and to be taking prescribed mental health 

medications. However, and in contrast to the links with compulsivity and impulsivity at the 

trans-diagnostic level, all these associations had small effect sizes, with V between .076 and 

.151. These findings are in line with previous literature, which has reported that a majority 

of individuals with BED meet lifetime criteria for other mental disorders.5 Depressive 

symptoms and low self-esteem have been linked to self-criticism and the over-evaluation of 

shape and weight in BED,54 as well as to a greater likelihood of later reporting binge eating 

in a longitudinal study,55 suggesting that they might be related to the development of BED. 

Lifetime prevalence of BED is higher in individuals with PTSD compared to people with no 

trauma exposure and so binge eating may act as a mechanism to cope with PTSD symptoms 

or trauma.56 Prior literature also supports a relationship between binge eating and ADHD, 

although the nature of the association is unclear57–59 and may be accounted for by comorbid 

psychopathology.60 Taken together, the findings presented here support previous reports of 

comorbidity between BED and multiple other mental disorders. Students with BED in this 

study were more likely to have been treated for psychological/emotional problems than 

students without BED, in line with prior research in BED; however, evidence suggests 

that only a minority of individuals with BED receive treatment specifically for their eating 

disorder.5,61 This may be related to low levels of recognition, as one internet-based survey 

found that only a small minority (3.2%) of respondents from the general population meeting 

criteria for BED had received a formal diagnosis.62 Therefore, our findings highlight the 

need to screen for disordered eating in individuals presenting with a range of mental 

disorders, to facilitate access to specific support.

Major strengths of this study are its large sample size, the wide variety of comorbidities 

included, the use of a self-report BED tool adapted from a validated clinical interview 

(the MIDI), and the collection of a trans-diagnostic compulsivity measure (as well as 

other salient parameters). An important limitation is the anonymous, self-report design, 

which may be less accurate than face-to-face clinical assessment, including in terms 

of diagnosing BED accurately. However, this design may have facilitated participants 

disclosing information regarding their mental health and substance misuse more openly 
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than they might have done in a face-to-face research study. In addition, as the survey was 

cross-sectional, causality cannot be shown. The response rate to the survey was 36.1% and 

it is not possible to confirm whether these findings generalize to the whole sample. As the 

survey was anonymous, it is not possible to compare the demographic information of those 

who completed the survey and those who did not. Those students who completed the survey, 

however, were similar on demographic variables to the larger university population.

To conclude, in a large sample of university students, we found a BED prevalence of 

2.4% and BED was more likely in females. BED was associated with trait impulsivity 

and compulsivity with medium-large effect sizes, implicating these latent phenotypes in its 

pathophysiology. BED was also associated, with smaller effect sizes, with higher AUDIT 

scores, depressive and anxiety symptoms, PTSD, ADHD, low self-esteem and treatment 

for psychological/emotional problems (including prescribed medication). The identified 

associations with impulsivity and compulsivity strengthen current understanding of the 

neurobiological underpinnings of BED, while the associations with a wide range of mental 

disorders, albeit with small effect sizes, highlight the need to screen for disordered eating in 

a range of psychiatric presentations.

Funding

This research was funded in whole, or in part, by Wellcome (110049/Z/15/Z & 110049/Z/15/A). For the purpose of 
open access, the author has applied a CC BY public copyright licence to any Author Accepted Manuscript version 
arising from this submission. Dr Solly’s role in this study was funded by the East Anglian Foundation Programme.

References

1. Hay P. Current approach to eating disorders: a clinical update. Intern Med J. 2020; 50 (1) 24–29. 
DOI: 10.1111/imj.14691 [PubMed: 31943622] 

2. Galmiche M, Déchelotte P, Lambert G, Tavolacci MP. Prevalence of eating disorders over the 
2000-2018 period: A systematic literature review. Am J Clin Nutr. 2019; 109 (5) 1402–1413. DOI: 
10.1093/ajcn/nqy342 [PubMed: 31051507] 

3. Udo T, Grilo CM. Prevalence and Correlates of DSM-5–Defined Eating Disorders in a Nationally 
Representative Sample of U.S. Adults. Biol Psychiatry. 2018; 84 (5) 345–354. DOI: 10.1016/
j.biopsych.2018.03.014 [PubMed: 29859631] 

4. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5th ed. 
2013. 

5. Kessler RC, Berglund PA, Chiu WT, et al. The Prevalence and Correlates of Binge Eating Disorder 
in the World Health Organization World Mental Health Surveys. Biol Psychiatry. 2013; 73 (9) 
904–914. DOI: 10.1016/j.biopsych.2012.11.020 [PubMed: 23290497] 

6. Hudson JI, Hiripi E, Pope HG, Kessler RC. The Prevalence and Correlates of Eating Disorders 
in the National Comorbidity Survey Replication. Biol Psychiatry. 2007; 61 (3) 348–358. DOI: 
10.1016/j.biopsych.2006.03.040 [PubMed: 16815322] 

7. Udo T, Grilo CM. Psychiatric and medical correlates of DSM-5 eating disorders in a nationally 
representative sample of adults in the United States. Int J Eat Disord. 2019; 52 (1) 42–50. DOI: 
10.1002/eat.23004 [PubMed: 30756422] 

8. Watson HJ, Jangmo A, Smith T, et al. A register-based case-control study of health care utilization 
and costs in binge-eating disorder. J Psychosom Res. 2018; February. 108: 47–53. DOI: 10.1016/
j.jpsychores.2018.02.011 [PubMed: 29602325] 

9. Pedrelli P, Nyer M, Yeung A, Zulauf C, Wilens T. College Students: Mental Health 
Problems and Treatment Considerations. Acad Psychiatry. 2015; 39 (5) 503–511. DOI: 10.1007/
s40596-014-0205-9 [PubMed: 25142250] 

Solly et al. Page 7

CNS Spectr. Author manuscript; available in PMC 2023 February 23.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



10. Kugu N, Akyuz G, Dogan O, Ersan E, Izgic F. The prevalence of eating disorders among university 
students and the relationship with some individual characteristics. Aust N Z J Psychiatry. 2006; 40 
(2) 129–135. DOI: 10.1111/j.1440-1614.2006.01759.x [PubMed: 16476130] 

11. Nicoli MG, Liberatore Junior RDR. Binge Eating Disorder and body image perception among 
university students. Eat Behav. 2011; 12 (4) 284–288. DOI: 10.1016/j.eatbeh.2011.07.004 
[PubMed: 22051361] 

12. Ribeiro M, Conceição E, Vaz AR, Machado PPP. The Prevalence of Binge Eating Disorder in a 
Sample of College Students in the North of Portugal. Eur Eat Disord Rev. 2014; 22 (3) 185–190. 
DOI: 10.1002/erv.2283 [PubMed: 24729194] 

13. Tong J, Miao S, Wang J, et al. A two-stage epidemiologic study on prevalence of eating disorders 
in female university students in Wuhan, China. Soc Psychiatry Psychiatr Epidemiol. 2014; 49 (3) 
499–505. DOI: 10.1007/s00127-013-0694-y [PubMed: 23744441] 

14. Shenoy SK, Praharaj SK. Borderline personality disorder and its association with bipolar spectrum 
and binge eating disorder in college students from South India. Asian J Psychiatr. 2019; July. 44: 
20–24. DOI: 10.1016/j.ajp.2019.07.017 [PubMed: 31302438] 

15. Adhikari A, Dutta A, Sapkota S, Chapagain A, Aryal A, Pradhan A. Prevalence of poor mental 
health among medical students in Nepal: A cross-sectional study. BMC Med Educ. 2017; 17: 232. 
doi: 10.1186/s12909-017-1083-0 [PubMed: 29183315] 

16. Reslan S, Saules KK. College students’ definitions of an eating “binge” differ as a function 
of gender and binge eating disorder status. Eat Behav. 2011; 12 (3) 225–227. DOI: 10.1016/
j.eatbeh.2011.03.001 [PubMed: 21741023] 

17. Santonastaso P, Scicluna D, Colombo G, Zanetti T, Favaro A. Eating disorders and attitudes 
in Maltese and Italian female students. Psychopathology. 2006; 39 (3) 153–157. DOI: 
10.1159/000091801 [PubMed: 16531691] 

18. Cotrufo P, Barretta V, Monteleone P, Maj M. Full-syndrome, partial-syndrome and subclinical 
eating disorders: An epidemiological study of female students in Southern Italy. Acta Psychiatr 
Scand. 1998; 98 (2) 112–115. DOI: 10.1111/j.1600-0447.1998.tb10051.x [PubMed: 9718236] 

19. Badrasawi MM, Zidan SJ. Binge eating symptoms prevalence and relationship with psychosocial 
factors among female undergraduate students at Palestine Polytechnic University: a cross-sectional 
study. J Eat Disord. 2019; 7: 33. doi: 10.1186/s40337-019-0263-1 [PubMed: 31592130] 

20. Kim YR, Hwang BI, Lee GY, et al. Determinants of binge eating disorder among normal weight 
and overweight female college students in Korea. Eat Weight Disord. 2018; 23 (6) 849–860. DOI: 
10.1007/s40519-018-0574-2 [PubMed: 30196529] 

21. Serra R, Kiekens G, Vanderlinden J, et al. Binge eating and purging in first-year college students: 
Prevalence, psychiatric comorbidity, and academic performance. Int J Eat Disord. 2020; 53 (3) 
339–348. DOI: 10.1002/eat.23211 [PubMed: 31868255] 

22. Chamberlain SR, Stochl J, Redden SA, Grant JE. Latent traits of impulsivity and 
compulsivity: Toward dimensional psychiatry. Psychol Med. 2018; 48 (5) 810–821. DOI: 10.1017/
S0033291717002185 [PubMed: 28805173] 

23. Evenden JL. Varieties of impulsivity. Psychopharmacology (Berl). 1999; 146 (4) 348–361. DOI: 
10.1007/PL00005481 [PubMed: 10550486] 

24. Luigjes J, Lorenzetti V, de Haan S, et al. Defining Compulsive Behavior. Neuropsychol Rev. 2019; 
29 (1) 4–13. DOI: 10.1007/s11065-019-09404-9 [PubMed: 31016439] 

25. Kaisari P, Dourish CT, Rotshtein P, Higgs S. Associations Between Core Symptoms of Attention 
Deficit Hyperactivity Disorder and Both Binge and Restrictive Eating. Front Psychiatry. 2018; 
MAR. 9: 1–16. DOI: 10.3389/fpsyt.2018.00103 [PubMed: 29410632] 

26. Moore CF, Sabino V, Koob GF, Cottone P. Pathological Overeating: Emerging Evidence for 
a Compulsivity Construct. Neuropsychopharmacology. 2017; 42 (7) 1375–1389. DOI: 10.1038/
npp.2016.269 [PubMed: 27922596] 

27. Kessler RM, Hutson PH, Herman BK, Potenza MN. The neurobiological basis of binge-eating 
disorder. Neurosci Biobehav Rev. 2016; 63: 223–238. DOI: 10.1016/j.neubiorev.2016.01.013 
[PubMed: 26850211] 

28. Voon V. Cognitive biases in binge eating disorder: The hijacking of decision making. CNS Spectr. 
2015; 20 (6) 566–573. DOI: 10.1017/S1092852915000681 [PubMed: 26594850] 

Solly et al. Page 8

CNS Spectr. Author manuscript; available in PMC 2023 February 23.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



29. Griffiths KR, Aparício L, Braund TA, et al. Impulsivity and Its Relationship With 
Lisdexamfetamine Dimesylate Treatment in Binge Eating Disorder. Front Psychol. 2021; August. 
12 doi: 10.3389/fpsyg.2021.716010 

30. Citrome L, Kando JC, Bliss C. Relationships between clinical scales and binge eating days in 
adults with moderate to severe binge eating disorder in two phase III studies. Neuropsychiatr Dis 
Treat. 2018; 14: 537–546. DOI: 10.2147/NDT.S158395 [PubMed: 29497297] 

31. Hook RW, Grant JE, Ioannidis K, et al. Trans-diagnostic measurement of impulsivity and 
compulsivity: A review of self-report tools. Neurosci Biobehav Rev. 2021; 120: 455–469. DOI: 
10.1016/j.neubiorev.2020.10.007 [PubMed: 33115636] 

32. Chamberlain SR, Grant JE. Minnesota Impulse Disorders Interview (MIDI): Validation of a 
structured diagnostic clinical interview for impulse control disorders in an enriched community 
sample. Psychiatry Res. 2018; May. 265: 279–283. DOI: 10.1016/j.psychres.2018.05.006 
[PubMed: 29772488] 

33. Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development of the Alcohol 
Use Disorders Identification Test (AUDIT): WHO Collaborative Project on Early Detection of 
Persons with Harmful Alcohol Consumption-II. Addiction. 1993; 88 (6) 791–804. DOI: 10.1111/
j.1360-0443.1993.tb02093.x [PubMed: 8329970] 

34. Skinner HA. The drug abuse screening test. Addict Behav. 1982; 7 (4) 363–371. DOI: 
10.1016/0306-4603(82)90005-3 [PubMed: 7183189] 

35. Yudko E, Lozhkina O, Fouts A. A comprehensive review of the psychometric properties of 
the Drug Abuse Screening Test. J Subst Abuse Treat. 2007; 32 (2) 189–198. DOI: 10.1016/
j.jsat.2006.08.002 [PubMed: 17306727] 

36. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: Validity of a brief depression severity 
measure. J Gen Intern Med. 2001; 16 (9) 606–613. DOI: 10.1046/j.1525-1497.2001.016009606.x 
[PubMed: 11556941] 

37. Prins A, Ouimette P, Kimerling R, et al. The primary care PTSD screen (PC–PTSD): 
development and operating characteristics. Prim Care Psychiatry. 2004; 9 (1) 9–14. DOI: 
10.1185/135525703125002360 

38. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing generalized 
anxiety disorder: The GAD-7. Arch Intern Med. 2006; 166 (10) 1092–1097. DOI: 10.1001/
archinte.166.10.1092 [PubMed: 16717171] 

39. Kessler RC, Adler LA, Gruber MJ, Sarawate CA, Spencer T, Van Brunt DL. Validity of the World 
Health Organization Adult ADHD Self-Report Scale (ASRS) Screener in a representative sample 
of health plan members. Int J Methods Psychiatr Res. 2007; 16 (2) 52–65. DOI: 10.1002/mpr.208 
[PubMed: 17623385] 

40. Kessler RC, Adler L, Ames M, et al. The World Health Organization adult ADHD self-report scale 
(ASRS): A short screening scale for use in the general population. Psychol Med. 2005; 35 (2) 
245–256. DOI: 10.1017/S0033291704002892 [PubMed: 15841682] 

41. Rosenberg, M. Society and the Adolescent Self-Image. Princeton, NJ: Princeton University Press; 
1965. 

42. Stanford MS, Mathias CW, Dougherty DM, Lake SL, Anderson NE, Patton JH. Fifty years of the 
Barratt Impulsiveness Scale: An update and review. Pers Individ Dif. 2009; 47 (5) 385–395. DOI: 
10.1016/j.paid.2009.04.008 

43. Patton JH, Stanford MS, Barratt ES. Factor structure of the barratt impulsiveness scale. 
J Clin Psychol. 1995; 51 (6) 768–774. DOI: 10.1002/1097-4679(199511)51:6<768::AID-
JCLP2270510607>3.0.CO;2-1 [PubMed: 8778124] 

44. Chamberlain SR, Grant JE. Initial validation of a transdiagnostic compulsivity questionnaire: The 
Cambridge-Chicago Compulsivity Trait Scale. CNS Spectr. 2018; 23 (5) 340–346. DOI: 10.1017/
S1092852918000810 [PubMed: 29730994] 

45. Lee DK. Interval and effect size. Korean J Anesthesiol. 2016; 69 (6) 555–562. [PubMed: 
27924194] 

46. Lakens D. Calculating and reporting effect sizes to facilitate cumulative science: A practical primer 
for t-tests and ANOVAs. Front Psychol. 2013; NOV. 4: 1–12. DOI: 10.3389/fpsyg.2013.00863 
[PubMed: 23382719] 

Solly et al. Page 9

CNS Spectr. Author manuscript; available in PMC 2023 February 23.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



47. Boswell RG, Potenza MN, Grilo CM. The Neurobiology of Binge-eating Disorder Compared with 
Obesity: Implications for Differential Therapeutics. Clin Ther. 2021; 43 (1) 50–69. DOI: 10.1016/
j.clinthera.2020.10.014 [PubMed: 33257092] 

48. Volkow ND, Wang GJ, Tomasi D, Baler RD. Unbalanced neuronal circuits in addiction. Curr Opin 
Neurobiol. 2013; 23 (4) 639–648. DOI: 10.1016/j.conb.2013.01.002 [PubMed: 23434063] 

49. Chamberlain SR, Lochner C, Stein DJ, et al. Behavioural addiction-A rising tide? Eur 
Neuropsychopharmacol. 2016; 26 (5) 841–855. DOI: 10.1016/j.euroneuro.2015.08.013 [PubMed: 
26585600] 

50. Ural C, Belli H, Akbudak M, Solmaz A, Bektas ZD, Celebi F. Relation of binge eating disorder 
with impulsiveness in obese individuals. World J Psychiatry. 2017; 7 (2) 114–120. DOI: 10.5498/
wjp.v7.i2.114 [PubMed: 28713689] 

51. Bogusz K, Kopera M, Jakubczyk A, et al. Prevalence of alcohol use disorder among individuals 
who binge eat: a systematic review and meta-analysis. Addiction. 2021; 116 (1) 18–31. DOI: 
10.1111/add.15155 [PubMed: 32533728] 

52. Escrivá-Martínez T, Galiana L, Herrero R, Rodríguez-Arias M, Baños RM. Understanding the 
Influence of Eating Patterns on Binge Drinking: A Mediation Model. Int J Environ Res Public 
Health. 2020; 17 (24) 9451 doi: 10.3390/ijerph17249451 [PubMed: 33348581] 

53. Ferriter C, Ray LA. Binge eating and binge drinking: An integrative review. Eat Behav. 2011; 12 
(2) 99–107. DOI: 10.1016/j.eatbeh.2011.01.001 [PubMed: 21385638] 

54. Dunkley DM, Grilo CM. Self-criticism, low self-esteem, depressive symptoms, and overevaluation 
of shape and weight in binge eating disorder patients. Behav Res Ther. 2007; 45 (1) 139–149. 
DOI: 10.1016/j.brat.2006.01.017 [PubMed: 16530723] 

55. Goldschmidt AB, Wall MM, Zhang J, Loth KA, Neumark-Sztainer D. Overeating and binge eating 
in emerging adulthood: 10-year stability and risk factors. Dev Psychol. 2016; 52 (3) 475–483. 
DOI: 10.1037/dev0000086 [PubMed: 26689758] 

56. Braun J, El-Gabalawy R, Sommer JL, Pietrzak RH, Mitchell K, Mota N. Trauma Exposure, 
DSM-5 Posttraumatic Stress, and Binge Eating Symptoms: Results from a Nationally 
Representative Sample. J Clin Psychiatry. 2019; 80 (6) 19m12813 doi: 10.4088/JCP.19m12813 

57. Cortese S, Bernardina BD, Mouren MC. Attention-Deficit/Hyperactivity Disorder (ADHD) and 
Binge Eating. Nutr Rev. 2008; 65 (9) 404–411. DOI: 10.1111/j.1753-4887.2007.tb00318.x 

58. Nickel K, Maier S, Endres D, et al. Systematic Review: Overlap Between Eating, Autism 
Spectrum, and Attention-Deficit/Hyperactivity Disorder. Front Psychiatry. 2019; 10: 708. doi: 
10.3389/fpsyt.2019.00708 [PubMed: 31649563] 

59. Nazar BP, Bernardes C, Peachey G, Sergeant J, Mattos P, Treasure J. The risk of eating disorders 
comorbid with attention-deficit/hyperactivity disorder: A systematic review and meta-analysis. Int 
J Eat Disord. 2016; 49 (12) 1045–1057. DOI: 10.1002/eat.22643 [PubMed: 27859581] 

60. Ziobrowski H, Brewerton TD, Duncan AE. Associations between ADHD and eating disorders in 
relation to comorbid psychiatric disorders in a nationally representative sample. Psychiatry Res. 
2018; November. 260: 53–59. DOI: 10.1016/j.psychres.2017.11.026 [PubMed: 29172099] 

61. Ágh T, Kovács G, Pawaskar M, Supina D, Inotai A, Vokó Z. Epidemiology, health-related quality 
of life and economic burden of binge eating disorder: a systematic literature review. Eat Weight 
Disord. 2015; 20 (1) 1–12. DOI: 10.1007/s40519-014-0173-9 [PubMed: 25571885] 

62. Cossrow N, Pawaskar M, Witt EA, et al. Estimating the Prevalence of Binge Eating Disorder in a 
Community Sample From the United States: Comparing DSM-IV-TR and DSM-5 Criteria. J Clin 
Psychiatry. 2016; 77 (8) e968–e974. DOI: 10.4088/JCP.15m10059 [PubMed: 27232527] 

Solly et al. Page 10

CNS Spectr. Author manuscript; available in PMC 2023 February 23.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

Solly et al. Page 11

Ta
b

le
 1

D
em

og
ra

ph
ic

s 
of

 U
ni

ve
rs

it
y 

St
ud

en
ts

 b
as

ed
 o

n 
B

in
ge

 E
at

in
g 

D
is

or
de

r

V
ar

ia
bl

e
St

ud
en

ts
 w

it
h 

cu
rr

en
t 

B
in

ge
 E

at
in

g 
D

is
or

de
r 

(n
=8

3)
St

ud
en

ts
 w

it
ho

ut
 B

in
ge

 E
at

in
g 

D
is

or
de

r 
(n

=3
33

2)
L

ik
el

ih
oo

d 
R

at
io

P
 v

al
ue

E
ff

ec
t 

Si
ze

 C
ra

m
er

’s
 V

Se
x

  F
em

al
e

64
 (

77
.1

)
19

75
 (

59
.3

)
L

R
=

17
.3

74
.0

01
*

.0
67

df
=

3

Y
ea

r 
in

 c
ol

le
ge

  U
nd

er
gr

ad
ua

te
56

 (
67

.5
)

22
00

 (
66

.0
)

L
R

=
.9

79
.6

13
  G

ra
du

at
e

27
 (

32
.5

)
11

13
 (

33
.4

)
df

=
2

R
ac

e/
et

hn
ic

ity

  C
au

ca
si

an
62

 (
74

.7
)

24
81

 (
75

.8
)

L
R

=
.0

51
.8

21
df

=
1

G
ra

de
 P

oi
nt

 A
ve

ra
ge

, G
PA

  L
es

s 
th

an
 3

.0
0

11
 (

13
.3

)
33

6 
(1

0.
2)

L
R

=
.7

55
.3

85
  3

.0
0 

or
 h

ig
he

r
72

 (
86

.7
)

29
56

 (
89

.8
)

df
=

1

A
ll 

nu
m

be
rs

 a
re

 N
 (

%
) 

un
le

ss
 o

th
er

w
is

e 
st

at
ed

.

* P 
va

lu
e 

si
gn

if
ic

an
t w

ith
 B

on
fe

rr
on

i c
or

re
ct

io
n;

 c
ri

tic
al

 P
 =

 .0
5/

4 
=

 .1
25

.

CNS Spectr. Author manuscript; available in PMC 2023 February 23.



 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

Solly et al. Page 12

Ta
b

le
 2

A
lc

oh
ol

, T
ob

ac
co

 a
nd

 D
ru

g 
U

se
 B

as
ed

 o
n 

B
in

ge
 E

at
in

g 
D

is
or

de
r

V
ar

ia
bl

e
St

ud
en

ts
 w

it
h 

cu
rr

en
t 

B
in

ge
 E

at
in

g 
D

is
or

de
r 

(n
=8

3)
St

ud
en

ts
 w

it
ho

ut
 B

in
ge

 E
at

in
g 

D
is

or
de

r 
(n

=3
33

2)
L

ik
el

ih
oo

d 
R

at
io

P
 v

al
ue

E
ff

ec
t 

Si
ze

 
C

ra
m

er
’s

 V

A
ge

 a
t f

ir
st

 u
se

 o
f 

ci
ga

re
tte

s 
or

 n
ic

ot
in

e

   
N

ev
er

 u
se

d
49

 (
59

.0
)

19
96

 (
59

.9
)

L
R

=
3.

75
7

.2
89

   
L

es
s 

th
an

 1
4 

ye
ar

s
9 

(1
0.

8)
18

4 
(5

.5
)

df
=

3

   
15

-1
7 

ye
ar

s
12

 (
14

.5
)

52
7 

(1
5.

8)

   
18

 y
ea

rs
 o

r 
ol

de
r

13
 (

15
.7

)
62

5(
18

.8
)

Fr
eq

ue
nc

y 
of

 e
-c

ig
ar

et
te

 u
se

   
N

ev
er

19
 (

55
.9

)
72

6 
(5

4.
4)

L
R

=
3.

20
8

.5
24

   
N

ot
 w

ith
in

 p
as

t y
ea

r
9 

(2
6.

5)
28

7 
(2

1.
5)

df
=

4

   
R

ar
el

y
3 

(8
.8

)
22

7 
(1

7.
0)

   
O

cc
as

io
na

lly
1 

(2
.9

)
60

 (
4.

5)

   
D

ai
ly

2 
(5

.9
)

34
 (

2.
5)

Fr
eq

ue
nc

y 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n

   
N

ev
er

13
 (

15
.7

)
62

0 
(1

8.
6)

L
R

=
3.

73
1

.4
44

   
M

on
th

ly
 o

r 
le

ss
21

 (
25

.3
)

62
9 

(1
8.

9)
df

=
4

   
2-

4 
tim

es
 a

 m
on

th
23

 (
27

.7
)

10
74

(3
2.

2)

   
2-

3 
tim

es
 a

 w
ee

k
22

 (
26

.5
)

76
5 

(2
3.

0)

   
4+

 ti
m

es
 a

 w
ee

k
4 

(4
.8

)
24

3 
(7

.3
)

N
on

-p
re

sc
ri

pt
io

n 
am

ph
et

am
in

es

   
N

ev
er

76
 (

91
.6

)
32

49
 (

97
.9

)
L

R
=

12
.9

30

.0
12

   
In

 p
as

t, 
no

t w
ith

in
 p

as
t 1

2 
m

on
th

s
3 

(3
.6

)
40

 (
1.

2)
df

=
4

   
R

ar
el

y
2 

(2
.4

)
20

 (
0.

6)

   
O

cc
as

io
na

lly
2 

(2
.4

)
4 

(0
.1

)

   
D

ai
ly

0 
(0

.0
)

5 
(0

.2
)

C
oc

ai
ne

   
N

ev
er

74
 (

89
.2

)
30

51
 (

92
.3

)
L

R
=

2.
82

5
.4

19
   

In
 p

as
t, 

no
t w

ith
in

 p
as

t 1
2 

m
on

th
s

5 
(6

.0
)

15
3 

(4
.6

)
df

=
3

CNS Spectr. Author manuscript; available in PMC 2023 February 23.



 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

Solly et al. Page 13

V
ar

ia
bl

e
St

ud
en

ts
 w

it
h 

cu
rr

en
t 

B
in

ge
 E

at
in

g 
D

is
or

de
r 

(n
=8

3)
St

ud
en

ts
 w

it
ho

ut
 B

in
ge

 E
at

in
g 

D
is

or
de

r 
(n

=3
33

2)
L

ik
el

ih
oo

d 
R

at
io

P
 v

al
ue

E
ff

ec
t 

Si
ze

 
C

ra
m

er
’s

 V

   
R

ar
el

y
4 

(4
.8

)
82

 (
2.

5)

   
O

cc
as

io
na

lly
0 

(0
.0

)
21

 (
0.

6)

   
D

ai
ly

0 
(0

.0
)

0 
(0

.0
)

O
pi

at
es

   
N

ev
er

82
 (

98
.8

)
32

68
 (

98
.6

)
L

R
=

.7
17

.9
49

   
In

 p
as

t, 
no

t w
ith

in
 p

as
t 1

2 
m

on
th

s
1 

(1
.2

)
34

 (
1.

0)
df

=
4

   
R

ar
el

y
0 

(0
.0

)
6 

(0
.2

)

   
O

cc
as

io
na

lly
0 

(0
.0

)
3 

(0
.1

)

   
D

ai
ly

0 
(0

.0
)

5 
(0

.2
)

In
ha

la
nt

s

   
N

ev
er

80
 (

96
.4

)
32

64
 (

98
.6

)
L

R
=

5.
25

3

.1
54

   
In

 p
as

t, 
no

t w
ith

in
 p

as
t 1

2 
m

on
th

s
2 

(2
.4

)
34

 (
1.

0)
df

=
3

   
R

ar
el

y
0 

(0
.0

)
6 

(0
.2

)

   
O

cc
as

io
na

lly
1 

(1
.2

)
3 

(0
.1

)

   
D

ai
ly

0 
(0

.0
)

5 
(0

.2
)

Se
da

tiv
es

   
N

ev
er

74
 (

89
.2

)
31

63
 (

95
.4

)
L

R
=

6.
32

6

.1
76

   
In

 p
as

t, 
no

t w
ith

in
 p

as
t 1

2 
m

on
th

s
5 

(6
.0

)
85

 (
2.

6)
df

=
4

   
R

ar
el

y
3 

(3
.6

)
38

 (
1.

1)

   
O

cc
as

io
na

lly
1 

(1
.2

)
23

 (
0.

7)

   
D

ai
ly

0 
(0

.0
)

7 
(0

.2
)

M
ar

iju
an

a

   
N

ev
er

38
 (

45
.8

)
20

34
 (

61
.1

)
L

R
=

9.
86

8

.0
43

   
In

 p
as

t, 
no

t w
ith

in
 p

as
t 1

2 
m

on
th

s
11

 (
13

.3
)

35
9 

(1
0.

8)
df

=
4

   
R

ar
el

y
20

 (
24

.1
)

44
2 

(1
3.

3)

   
O

cc
as

io
na

lly
11

 (
13

.3
)

36
9 

(1
1.

1)

   
D

ai
ly

3 
(3

.6
)

12
3 

(3
.7

)

Pr
es

cr
ip

tio
n 

pa
in

 m
ed

ic
at

io
n

   
N

ev
er

75
 (

90
.4

)
30

69
 (

92
.6

)
L

R
=

2.
41

2
.6

60

CNS Spectr. Author manuscript; available in PMC 2023 February 23.



 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

Solly et al. Page 14

V
ar

ia
bl

e
St

ud
en

ts
 w

it
h 

cu
rr

en
t 

B
in

ge
 E

at
in

g 
D

is
or

de
r 

(n
=8

3)
St

ud
en

ts
 w

it
ho

ut
 B

in
ge

 E
at

in
g 

D
is

or
de

r 
(n

=3
33

2)
L

ik
el

ih
oo

d 
R

at
io

P
 v

al
ue

E
ff

ec
t 

Si
ze

 
C

ra
m

er
’s

 V

   
In

 p
as

t, 
no

t w
ith

in
 p

as
t 1

2 
m

on
th

s
5 

(6
.0

)
17

7 
(5

.3
)

df
=

4

   
R

ar
el

y
3 

(3
.6

)
52

 (
1.

6)

   
O

cc
as

io
na

lly
0 

(0
.0

)
11

 (
0.

3)

   
D

ai
ly

0 
(0

.0
)

4 
(0

.1
)

A
U

D
IT

 s
co

re
 ≥

8 
(%

)
33

 (
39

.8
)

81
9 

(2
4.

6)
L

R
=

8.
95

9
.0

03
*

.0
54

df
=

1

D
A

ST
-1

0 
sc

or
e 

≥3
 (

%
)

10
 (

12
.2

)
27

3 
(8

.2
)

L
R

=
1.

48
9

.2
22

df
=

1

H
as

 b
ee

n 
tr

ea
te

d 
fo

r 
dr

ug
/a

lc
oh

ol
 u

se
 p

ro
bl

em
s

   
Y

es
4 

(4
.8

)
59

 (
1.

8)
L

R
=

2.
92

2
.0

87
df

=
1

A
ll 

nu
m

be
rs

 a
re

 N
 (

%
) 

un
le

ss
 o

th
er

w
is

e 
st

at
ed

.

* P 
va

lu
e 

si
gn

if
ic

an
t w

ith
 B

on
fe

rr
on

i c
or

re
ct

io
n;

 c
ri

tic
al

 P
 =

 .0
5/

13
 =

 .0
04

.

A
U

D
IT

 =
 A

lc
oh

ol
 U

se
 D

is
or

de
rs

 I
de

nt
if

ic
at

io
n 

Te
st

 (
A

U
D

IT
);

 D
A

ST
-1

0 
=

 D
ru

g 
A

bu
se

 S
cr

ee
ni

ng
 T

es
t.

CNS Spectr. Author manuscript; available in PMC 2023 February 23.



 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

Solly et al. Page 15

Ta
b

le
 3

Im
pu

ls
iv

e 
B

eh
av

io
ur

s 
an

d 
P

sy
ch

ia
tr

ic
 H

is
to

ry
 B

as
ed

 o
n 

B
in

ge
 E

at
in

g 
D

is
or

de
r

V
ar

ia
bl

e
St

ud
en

ts
 w

it
h 

cu
rr

en
t 

B
in

ge
 E

at
in

g 
D

is
or

de
r 

(n
=8

3)
St

ud
en

ts
 w

it
ho

ut
 B

in
ge

 E
at

in
g 

D
is

or
de

r 
(n

=3
33

2)
L

ik
el

ih
oo

d 
R

at
io

P
 v

al
ue

E
ff

ec
t 

Si
ze

 C
ra

m
er

’s
 V

A
m

ou
nt

 o
f 

ca
ff

ei
na

te
d 

so
ft

 d
ri

nk
s 

co
ns

um
ed

 o
ve

r 
th

e 
pa

st
 w

ee
k

   
N

ev
er

38
 (

45
.8

)
16

05
 (

48
.2

)
L

R
=

2.
91

0

.7
14

   
1-

2 
dr

in
ks

27
 (

32
.5

)
10

70
 (

32
.1

)
df

=
5

   
3-

6 
dr

in
ks

9 
(1

0.
8)

43
0 

(1
2.

9)

   
7-

12
 d

ri
nk

s
5 

(6
.0

)
14

9 
(4

.5
)

   
13

-2
3 

dr
in

ks
2 

(2
.4

)
53

 (
1.

6)

   
24

 o
r 

m
or

e 
dr

in
ks

2(
2.

4)
25

(0
.8

)

G
am

bl
in

g 
di

so
rd

er
?

   
Po

si
tiv

e 
sc

re
en

0 
(0

.0
)

14
 (

0.
4)

L
R

=
.6

91
.4

06
df

=
1

H
as

 b
ee

n 
tr

ea
te

d 
fo

r 
ps

yc
ho

lo
gi

ca
l/e

m
ot

io
na

l p
ro

bl
em

s

   
Y

es
49

 (
59

.0
)

96
8 

(2
9.

1)
L

R
=

31
.2

28
<

.0
01

*
.1

01
df

=
1

C
ur

re
nt

ly
 ta

ki
ng

 p
re

sc
ri

be
d 

m
en

ta
l h

ea
lth

 m
ed

ic
at

io
n(

s)

   
Y

es
29

 (
34

.9
)

44
1 

(1
3.

2)
L

R
=

24
.3

81
<

.0
01

*
.0

97
df

=
1

PH
Q

-9
 to

ta
l

   
Sc

or
e 

≥1
0

12
 (

14
.5

)
14

0 
(4

.3
)

L
R

=
12

.7
99

<
.0

01
*

.0
76

df
=

1

PT
SD

   
Po

si
tiv

e 
sc

re
en

30
 (

36
.6

)
45

7 
(1

3.
8)

L
R

=
25

.8
51

<
.0

01
*

.1
00

df
=

1

G
A

D
-7

 to
ta

l

   
N

o 
A

nx
ie

ty
 (

sc
or

e 
0-

4)
26

 (
32

.1
)

19
27

 (
58

.8
)

L
R

=
24

.3
68

<
.0

01
*

.0
87

   
M

ild
 (

sc
or

e 
5-

9)
29

 (
35

.8
)

78
2 

(2
3.

9)
df

=
3

   
M

od
er

at
e 

(s
co

re
 1

0-
14

)
14

 (
17

.3
)

35
8 

(1
0.

9)

CNS Spectr. Author manuscript; available in PMC 2023 February 23.



 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

Solly et al. Page 16

V
ar

ia
bl

e
St

ud
en

ts
 w

it
h 

cu
rr

en
t 

B
in

ge
 E

at
in

g 
D

is
or

de
r 

(n
=8

3)
St

ud
en

ts
 w

it
ho

ut
 B

in
ge

 E
at

in
g 

D
is

or
de

r 
(n

=3
33

2)
L

ik
el

ih
oo

d 
R

at
io

P
 v

al
ue

E
ff

ec
t 

Si
ze

 C
ra

m
er

’s
 V

   
Se

ve
re

 (
sc

or
e 

15
-2

1)
12

 (
14

.8
)

21
0 

(6
.4

)

A
D

H
D

   
Po

si
tiv

e 
sc

re
en

31
 (

37
.3

)
56

0 
(1

7.
0)

L
R

=
18

.9
53

<
.0

01
*

.0
83

df
=

1

R
SE

S 
to

ta
l

   
Sc

or
e 

≥1
5

41
 (

51
.2

)
27

97
 (

86
.1

)
L

R
=

53
.4

79
<

.0
01

*
.1

51
df

=
1

A
ll 

nu
m

be
rs

 a
re

 N
 (

%
) 

un
le

ss
 o

th
er

w
is

e 
st

at
ed

.

* P 
va

lu
e 

si
gn

if
ic

an
t w

ith
 B

on
fe

rr
on

i c
or

re
ct

io
n;

 c
ri

tic
al

 P
 =

 .0
5/

9 
=

 .0
06

.

A
D

H
D

 =
 A

tte
nt

io
n-

D
ef

ic
it/

H
yp

er
ac

tiv
ity

 D
is

or
de

r;
 G

A
D

-7
 =

 G
en

er
al

iz
ed

 A
nx

ie
ty

 D
is

or
de

r 
7;

 P
H

Q
-9

 =
 P

at
ie

nt
 H

ea
lth

 Q
ue

st
io

nn
ai

re
; P

T
SD

 =
 P

os
t-

T
ra

um
at

ic
 S

tr
es

s 
D

is
or

de
r;

 R
SE

S 
=

 R
os

en
be

rg
 

Se
lf

-E
st

ee
m

 S
ca

le
.

CNS Spectr. Author manuscript; available in PMC 2023 February 23.



 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

Solly et al. Page 17

Ta
b

le
 4

Im
pu

ls
iv

it
y 

an
d 

C
om

pu
ls

iv
it

y 
B

as
ed

 o
n 

B
in

ge
 E

at
in

g 
D

is
or

de
r

V
ar

ia
bl

e
St

ud
en

ts
 w

it
h 

cu
rr

en
t 

B
in

ge
 E

at
in

g 
D

is
or

de
r 

(n
=8

3)
St

ud
en

ts
 w

it
ho

ut
 B

in
ge

 E
at

in
g 

D
is

or
de

r 
(n

=3
33

2)
A

N
O

V
A

P
 v

al
ue

E
ff

ec
t 

Si
ze

 C
oh

en
’s

 D

C
H

I-
T

 to
ta

l
17

.9
2 

(1
4.

9)
9.

09
 (

13
.4

)
F(

1,
33

84
)=

34
.4

9
<

.0
01

*
.6

56

B
IS

-1
1 

to
ta

l
65

.9
8 

(1
1.

2)
59

.2
7 

(1
0.

1)
F(

1,
31

95
)=

34
.4

86
<

.0
01

*
.6

60

A
tte

nt
io

na
l i

m
pu

ls
iv

en
es

s
18

.8
4 

(4
.5

)
16

.1
4 

(3
.9

)
F(

1,
32

88
)=

37
.7

06
<

.0
01

*
.6

83

N
on

-p
la

nn
in

g 
im

pu
ls

iv
en

es
s

25
.5

1 
(4

.6
)

22
.8

7 
(4

.7
)

F(
1,

32
82

)=
24

.8
55

<
.0

01
*

.5
58

M
ot

or
 im

pu
ls

iv
en

es
s

21
.7

7 
(4

.3
)

20
.2

9 
(3

.9
)

F(
1,

32
96

)=
11

.1
13

.0
01

*
.3

78

D
at

a 
re

fe
r 

to
 m

ea
n 

an
d 

(s
ta

nd
ar

d 
de

vi
at

io
n)

.

* P 
va

lu
e 

si
gn

if
ic

an
t w

ith
 B

on
fe

rr
on

i c
or

re
ct

io
n;

 c
ri

tic
al

 P
 =

 .0
5/

5 
=

 .0
1.

B
IS

-1
1 

=
 B

ar
ra

tt 
Im

pu
ls

iv
en

es
s 

Sc
al

e,
 V

er
si

on
 1

1;
 C

H
I-

T
 =

 C
am

br
id

ge
-C

hi
ca

go
 C

om
pu

ls
iv

ity
 T

ra
it 

Sc
al

e.

CNS Spectr. Author manuscript; available in PMC 2023 February 23.


	Abstract
	Introduction
	Methods
	Participants
	Survey overview
	Demographics
	Substance use
	Impulsive behaviours and psychiatric history
	Impulsivity and compulsivity
	Statistical analysis

	Results
	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4

