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Abstract 

Objective: Binge-eating disorder (BED) was established as a diagnosis in 2013 with the DSM-5 

and has been included in the ICD-11 in 2018. In adulthood BED is prevalent and correlated with 

somatic and mental health problems. Less is known about BED in adolescence, although this age 

period could represent a window of opportunity for early intervention. This study aimed to 

investigate the 1-year prevalence, correlates, and impact of BED symptoms in a community sample 

of adolescents. Method: We included 1,404 girls and 1,105 boys from the 16-years-follow-up of 

the Copenhagen Child Cohort study, CCC2000. The adolescents self-reported on BED symptoms, 

weight-status, body perception, mental health problems, and self-rated impact of food and weight-

related thoughts and behaviors. Information about socio-economic factors and hospital diagnosed 

psychiatric disorders were obtained from national registries. Results: A total of 8.5% reported 

weekly overeating with loss of control (10.9% of girls, 4.8% of boys), and 2.6% (3.6% of girls, 

1.2% of boys) reported symptoms consistent with BED according to the DSM-5. Regardless of sex, 

BED was correlated with concurrent overweight, body-dissatisfaction, low self-esteem, and mental 

health problems, especially emotional, but also with problems of behavior, inattention, and peer-

relations, and with high self-rated impact on everyday life. Immigrant background and lower socio-

economy were potential risk factors for BED in boys in this sample.  

Discussion: BED was prevalent and correlated with mental health problems and overall impact 

among adolescents in this community sample, indicating the need for clinical attention and 

intervention towards binge-eating disorder in the adolescent period. 

 

Keywords 

Binge-eating disorder, adolescents, community-based, mental health problems, overweight, impact 
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Introduction 

Binge-eating disorder (BED) is, in its core, defined as recurrent weekly 

episodes of objective overeating with subjective loss of control (i.e. binge eating), marked distress, 

and absence of regular compensating behaviors to control weight (American Psychiatric 

Association [APA], 2013). Although the binge-eating syndrome was mentioned as early as in 1955 

(Stunkard, Grace, & Wolff, 1955), BED was only established as a separate diagnosis in 2013 with 

the DSM-5 (APA, 2013). BED has also been included in the 11th edition of the International 

Classification of Diseases (ICD-11), which is expected to be implemented in the WHO member-

states from 2022 (WHO, 2018).  

Population-based studies among adults from US and Europe have found a 

lifetime prevalence of BED in women around 1-5% (Smink, Van Hoeken, Oldehinkel, & Hoek, 

2014, Brownley et al., 2016; Cossrow et al., 2016; Keski-Rahkonen & Mustelin, 2016; Kornstein, 

2017; Dahlgren, Stedal, & Wisting, 2018; Udo & Grilo, 2018), and a female-to-male ratio of three 

women for every one man (Erskine & Whiteford, 2018; Kessler et al., 2013). In adult populations 

BED has repeatedly been found to be correlated with overweight and obesity, and with somatic 

health problems also including non-weight-related disorders (Kober & Boswell, 2018; McCuen-

Wurst, Ruggieri, & Allison, 2018; Thornton et al., 2017; Udo & Grilo, 2019; Wassenaar, Friedman, 

& Mehler, 2019), as well as with substantial psychiatric co-morbidity, including anxiety and mood 

disorders, disorders of impaired impulse-control (e.g. attention deficit/hyperactivity disorder and 

substance abuse), personality disorders, and suicidal and self-harm behaviors (Kessler et al., 2013; 

Zerwas et al., 2015; Citrome, 2017; Kober & Boswell, 2018; Udo & Grilo, 2019; Treasure, Duarte, 

& Schmidt, 2020;). A high degree of body dissatisfaction and low self-esteem has been identified in 

adults seeking treatment for BED, with more body dissatisfaction seen in women and lower self-

esteem in men (Grilo & Masheb, 2005). Finally, BED in adulthood is correlated with increased 

healthcare utilization and healthcare costs (Ágh et al., 2016), and with an increased mortality rate 

(F. Smink, van Hoeken, & Hoek, 2013). 
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However, BED has mainly been investigated in adults or clinical samples of 

patients with obesity (Treasure et al., 2020), and knowledge about the prevalence and correlations 

of BED in children and adolescents is still scarce (Stice, Gau, Rohde, & Shaw, 2017; Marzilli, 

Cerniglia, & Cimino, 2018). The few epidemiological studies of BED in adolescence have found a 

prevalence between 1-5% and indications of high continuity of BED symptoms into adulthood 

(Marzilli et al., 2018). Most studies of BED have found a peak of onset around age 17-23 years 

(Kessler et al., 2013; Micali et al., 2015; Mustelin, Raevuori, Hoek, Kaprio, & Keski-Rahkonen, 

2015; Zerwas et al., 2015; Marzilli et al., 2018), but studies including younger populations point to 

a peak of onset as early as age 12-14 years (Swanson et al., 2011; Smink et al., 2014). Like in 

adulthood, BED in children and adolescents has also been correlated with low self-esteem (Allen et 

al., 2013), and high body dissatisfaction (Stice et al., 2017). And, longitudinal studies suggest that 

BED in adolescence is predictive of later obesity, social impairment, and psychiatric disorders, 

especially within the affective spectrum (Marzilli et al., 2018), while problems with impulsivity and 

inattention, peer pressure, and weight-status concern have been suggested as possible etiological 

factors (Stice et al., 2017; Treasure et al., 2020).  

Thus, the available research on BED points to an onset of binge eating in early 

adolescence, but research data on BED in children and adolescents are still limited, leaving a gap in 

knowledge on the prevalence, physical and mental correlates, and impact of BED prior to adulthood 

(Marzilli et al., 2018; Treasure et al., 2020).  

 

Aims   

With this study we aimed to estimate the prevalence of BED in community 

adolescents and explore the significance of BED at this age by investigating the correlations with 

concurrent overweight, mental health problems, self-reported impact, and socio-economic risk 

factors. We hypothesized that BED would be present in 1-2% at this age with a female-to-male ratio 
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around 3-to-1, similar to what has previously been found in adults, and that BED would correlate 

with mental and somatic health problems already at this early age.     

 

Method 

Participants 

We included data from 2,509 adolescents (1,404 girls, 1,105 boys) from the 

Danish Copenhagen Child Cohort (CCC2000). CCC2000 is a community-based birth cohort 

consisting of all 6,090 children born in year 2000 in the suburban area of Copenhagen, the capital of 

Denmark. The cohort constitutes nearly 10% of children born in Denmark that year and has been 

found to be representative of Danish children concerning perinatal and sociodemographic 

characteristics at baseline, except for a higher proportion of immigrant families (Skovgaard et al., 

2005). Updated analyses at age 16 years found the cohort to be comparable with national data 

concerning parental education and the children’s mean grade from elementary school graduation 

(Olsen et al., 2019). The cohort has been followed since birth by assessments at important 

developmental ages and ongoing follow-up in the Danish national registries, using the unique civil 

registration number assigned to all citizens in Denmark at birth.  

At age 16 years, all eligible cohort members (5,938 of 6,070 adolescents alive) 

were invited to participate in a follow-up assessment. A total of 2,509 (response rate 42.3%) 

completed the eating section of a comprehensive web-based questionnaire on mental health (at 

mean age 16.5 years; SD 4.2 months), and 1,511 (response rate 25.4%) also participated in a 

subsequent face-to-face examination (Olsen et al., 2019). Compared to the non-participating 

adolescents, the participants included more girls and fewer adolescents with psychiatric disorders or 

from low-income families (Olsen et al., 2019).   

 

Measures of BED symptoms  
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The web-based questionnaire included items of eating cognitions and behaviors 

adapted from the McKnight Risk Factor Survey and the Avon Longitudinal Study of Parents and 

Children (Shisslak et al., 1999, Micali et al., 2015), including items approximating the DSM-5 

diagnostic criteria of BED, see Box 1. The operationalized criteria of BED included: binge eating 

defined as weekly objective overeating for at least three months with loss of control at least 

sometimes, in combination with at least three of the five specified additional characteristics, and 

reporting no fasting, vomiting, or use of laxatives or other medication to lose or avoid gaining 

weight. DSM-5 furthermore requires the presence of distress. However, the CCC2000 data did not 

include a specific item concerning this. Instead, we used the additional characteristic ‘feeling very 

bad about oneself or guilty after overeating’ as the best possible approximation to distress. The 

additional characteristics and the question about loss of control over eating were only presented to 

participants who reported any overeating within the last year.  

In light of the forthcoming implementation of the ICD-11, we also investigated 

BED approximated to the ICD-11 criteria, i.e., without requiring any of the additional 

characteristics. The ICD-11, however, also differs from the DSM-5 by describing a binge-eating 

episode as eating ‘more or differently than usual’, thus not requiring a binge eating to be objectively 

large. This dimension was not included in the 16-year-follow-up of CCC2000 which was designed 

before the launch of the ICD-11. The diagnostic criteria of BED in DSM-5 and ICD-11 are shown 

in Supplementary appendix 1. 

 

Measures of co-variates 

Detailed description, categorization, and source of information on the included 

variables are given in Box 2. From the web-based questionnaire we included self-reported weight 

and height, body dissatisfaction defined as reporting to be ‘highly dissatisfied with the look of own 

body’, self-rated overall health from the validated KidScreen (Ravens-Sieberer et al., 2014), and 

mental health problems measured by the well-validated and widely used screening instrument the 
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Strength and Difficulties Questionnaire (SDQ) (Goodman, 2001; Goodman & Goodman, 2011). We 

included the total score of the SDQ and the four subscales: ‘emotional problems’, ‘peer problems’, 

‘problems of hyperactivity and inattention’, and ‘behavioral problems’, using validated Danish 

norms for problem cut-offs (Arnfred et al., 2019). Finally, we included self-rated impact of food 

and weight related thoughts and behaviors on daily life. We constructed this item specifically for 

the 16-year follow-up of CCC2000 inspired by a similar impact question from the validated Body 

Distress Syndrome checklist (Budtz-Lilly et al., 2015; Olsen et al., 2019). Body mass index (BMI) 

was calculated from weight and height (kg/m2) and categorized into weight-status categories of thin, 

normal weight, overweight and obesity using the age and sex-specific International Obesity Task 

Force cut-offs (Cole & Lobstein, 2012). 

Information on socio-economic factors and hospital diagnosed psychiatric 

disorders of the adolescents themselves and their parents were retrieved from the highly valid 

Danish national registries (Thygesen, Daasnes, Thaulow, & Brønnum-Hansen, 2011).  

For sub-analyses, we included, from the face-to-face examination, objectively 

measured weight and height, and the Single-Item Self-Esteem Scale which has demonstrated good 

convergent validity similar to the widely used Rosenberg Self-Esteem Scale (Robins, Hendin, & 

Trzesniewski, 2001).  

 

Statistics and analyses 

Analyses included descriptive statistics for prevalence and logistic regression 

models for correlation analyses with BED as the dependent variable. Odds ratios (OR) with 95% 

confidence intervals (95% CI) were used as correlation estimates. Based on the preceding nature of 

the register-based data the following variables were considered possible risk factors for BED: 

female sex, low parental education, low family income, immigrant background, parental 

psychopathology diagnosed prior to the birth of the adolescent, and adolescent lifetime diagnosed 

psychiatric disorders. Due to the otherwise cross-sectional design the remaining variables were 
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determined co-variates. Self-rated impact of food and weight related thoughts and behaviors was, 

however, considered a possible consequence or impact of the BED due to the specific wording of 

the question. Separate analyses were performed for girls and boys, and potential interactions were 

examined. In case of no indication of interaction sex was considered a possible confounder of 

correlations between the co-variates and BED and adjusted for. Analyses were performed using 

SAS version 9.4. 

 

Ethics 

The CCC2000 is approved by the Danish Data Protection Agency (CSU-FCFS-

2016–004, I-Suite 04544) and the Local Committee on Health Research Ethics in Copenhagen 

(protocol 16023242). Rules and recommendations according to the Helsinki Declaration regarding 

the use and anonymization of personal data were followed, and the data are only to be used for 

research purposes. Participants gave informed consent. 

 

Results 

Prevalence 

The prevalence of binge-eating symptoms and BED are shown in Table 1 and 

Figure 1. A total of 45% (n = 1,132) of the 2,509 adolescents reported to have overeaten during the 

last year, and 16% (n = 390) at least once a week, with no differences between boys and girls. 

When adding the dimension of ‘loss of control over eating’ at least sometimes, a total of 18% (n = 

455) reported any binge eating and 8.5% (n = 212) reported weekly binge eating during the last 

year, with a marked female predominance (OR 4.3, 95% CI: 2.8-6.6). Also, female predominance 

was seen with the symptom ‘feeling of guilt’ at least sometimes in connection with overeating, and 

with reporting at least three of the additional characteristics. Boys, on the other hand, were less 

often engaged in compensating weight-controlling behaviors like fasting, purging, or use of 

laxatives. The sex-differences were most pronounced regarding weekly binge eating, showing for 
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example an almost 7-fold higher odds ratio of feeling guilt in relation to weekly overeating for girls 

compared to boys (OR 6.9, 95% CI: 4.42-10.9). Combining the different symptoms in accordance 

with the DSM-5 diagnostic criteria of BED resulted in a one-year-period prevalence of 2.6% (95% 

CI: 1.9-3.3), with a female-to-male ratio of approximately three girls for every one boy, (OR 3.1, 

95% CI: 1.7-5.8). The prevalence of BED using the approximated ICD-11 criteria was slightly 

higher, 3.1% (95% CI: 2.4-3.8), see Figure 1.  

 

Correlation analyses 

In Table 2, we present the results of the correlation analyses using the DSM-5 

criteria of BED. A two-fold increased risk of BED was seen in adolescents of immigrant parents 

(OR 2.2, 95% CI 1.2-4.2), and in adolescents from families with the lowest income (OR 1.9, 95% 

CI 1.1-3.3). No correlation was seen between BED and parental psychiatric disorders diagnosed at 

hospital prior to the birth of the adolescent. Also, no correlation was found with any lifetime 

psychiatric disorder in the adolescent her/him-self diagnosed in an in- or outpatient hospital setting, 

although a total of 11.6% (n = 292) of the sample had received a diagnosis at some point in their 

life. A total of 1% (n = 26) had been specifically diagnosed with an eating disorder (ICD-10 code 

F50xx) between 5-16 years, but no correlation was found with self-reported BED in adolescence 

(not shown due to micro-data). Including early-childhood eating disorders diagnosed before age 5 

years (ICD-10 code F982) did not change this picture (not shown).  

Concerning concurrent weight status, BED was correlated with a two-to-three-

fold higher odds of overweight/obesity. More than a third, 37.7%, of the adolescents with BED had 

overweight/obesity, based on self-reported weight and height, compared to 15.4% in adolescents 

without BED, and none of the adolescents with BED were underweight. A similar pattern was 

found concerning objectively measured BMI; and the self-rated and objectively measured BMI was 

highly correlated, p < .0001, with no significant difference in self-reported mean BMI between the 
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adolescents who participated in the face-to-face examination (mean BMI 21.5) vs. those who did 

not (mean BMI 21.6).  

BED was also highly correlated with concurrent mental health problems, 

showing a five-fold odds ratio of problems measured by the total SDQ score, OR 5.2 (95% CI: 3.1-

8.7). Correlations with BED were seen across all areas of mental health, but particularly regarding 

emotional problems, OR 3.9 (95% CI: 2.4-6.4), with 53.1% of adolescents with BED scoring within 

the problematic area for emotional symptoms. Also, a two-to-three-fold odds of low self-esteem, 

body dissatisfaction, and low overall health was seen in adolescents with BED, with 36% reporting 

low self-esteem and high body dissatisfaction compared to 16-18% in adolescents without BED. 

Finally, more than half of the adolescents with BED, 53.1%, reported that 

thoughts and behaviors related to food and weight had been highly impacting their daily life during 

the past 12 months, compared to 16.4% of those without BED, OR 5.8 (95% CI 3.5-9.6). 

 

Examining sex differences 

As seen in Table 1, BED symptoms were more frequent in girls than in boys. 

But only minor changes were seen when adjusting for sex, see Table 2, indicating that the 

correlations between BED and the co-variates could not be explained by any confounding effect of 

sex. Furthermore, most of the correlations were similar in girls and boys, see Table 3. However, 

having two immigrant parents or being from a low-income family was correlated with BED in boys 

only, but not in girls. Likewise, BED was only correlated with low self-rated health and behavioral 

problems in boys, not in girls, indicating interactions with sex. The absolute number of boys with 

BED, however, is low in our sample, and the sex-specific analyses must be considered explorative.  

 

Even though multiple analyses were performed, the estimates remained 

virtually unchanged, and many of the correlations showed p-values far below 0.05, which we 

consider an indication of no need for further correction for multiple testing. 
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When running all analyses with the approximated ICD-11 criteria for BED, the 

associations were similar, see Supplementary Appendices 2 and 3. 
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Discussion 

Using the DSM-5 criteria for BED we found a one-year prevalence of 2.6% 

among Danish 16-year-olds, and a three-to-one sex-ratio with 3.6% in girls and 1.2% in boys. This 

is almost twice the prevalence found for adults in WHO’s World Mental Health Surveys (Kessler et 

al., 2013; Erskine & Whiteford, 2018), but in line with findings among women in the Nordic 

countries showing a point prevalence of self-reported BED of 0.3-1.2% and a lifetime prevalence of 

1.0-5.8% (Dahlgren et al., 2018), with our estimate lying in between as would be expected for a 

one-year-period prevalence. The few studies that have previously investigated BED in pure 

adolescent samples have all found a lower prevalence than in our study. Thus, a longitudinal 

Australian study found a point prevalence of BED (DSM-IV) of 1% at age 14 years decreasing to 

around 0.24% at age 17 years (Allen et al., 2013), and a national survey of 13-18-year-olds from the 

US found a one-year-period prevalence (DSM-IV) of 0.9% (Swanson et al., 2011), while the one-

year-period prevalence (DSM-5) in 16-year-olds from the UK was 1.5% in girls and 0.6% in boys 

(Herle et al., 2020). The mentioned American and Australian studies lacked questions about some 

of the core diagnostic criteria of BED, and their prevalence estimates are therefore not directly 

comparable with ours, while the questions and criteria used in the UK study seem quite similar to 

ours. The fact that we allowed ‘loss of control’ to be present only sometimes might, however, have 

resulted in the inclusion of subthreshold cases and thereby a higher total prevalence estimate, more 

in line with the few studies that have previously investigated subthreshold BED in adolescents 

(Swanson et al., 2011, Marzilli et al. 2018). On the other hand, the somewhat higher prevalence 

estimates of BED in Nordic women found by Dahlgren et al., 2018, point to the possibility of a 

genuine higher prevalence of BED also among Nordic adolescents. A cohort effect with an 

increased prevalence over time also cannot be dismissed as a contributing factor, as the CCC2000 

children were born 5-8 years later than the above-mentioned samples. In support of this hypothesis 

are the results from a British study showing an increased incidence of EDNOS (likely to include 

cases with BED) among adolescents in primary care between year 2000 and 2009 (Micali, Hagberg, 



14 

 

Petersen, & Treasure, 2013). Notably, the prevalence of overweight and obesity in children and 

adolescents has increased during the same period (Güngör, 2014). Still, the fact that we did not have 

a specific item to define distress could have influenced our prevalence estimate. However, as the 

additional characteristic ‘feeling very bad or guilty …’ (which was used as a ‘deputy’ for distress) 

was required to be always present, any combinations of the additional characteristics not including 

this item would to be dismissed as BED, which would lead to a lower prevalence estimate.  

Also, even if our BED measure might include subthreshold cases, a substantial 

part of our cases reported physical and mental health problems and impact, and with clear 

correlations, which is fully consistent with the results from the US national survey of 13-18-year-

olds (Swanson et al., 2011). And notably, previous research has indicated that ever having 

experienced loss of control over eating is just as predictive of adversity than frequent loss of control 

(Glasofer et al., 2007; Swanson et al., 2011).  

Few studies have examined the relationship between BED and socio-economic 

factors pointing to a higher risk with lower socio-economic status. Thus, increased frequency of 

BED in adults has been found with lower education (Hilbert et al., 2014), and in the US survey of 

13-18-year-olds a higher frequency of both BED and subthreshold BED was seen with lower family 

income (Swanson et al., 2011). Consistent with these findings, we found BED to be slightly 

correlated with lower family income and with parental immigrant status. We also found indications 

that these risk factors mainly had an effect in boys. Our finding of a higher risk of BED in 

adolescents from ethnic minorities is in line with findings from other studies showing a higher risk 

of mental health problems in children from immigrant families, which might be explained by 

possible adverse effects of migration or lower socioeconomic status (Gaber et al., 2013). Some 

studies have also found patterns of interactions, with overweight and body dissatisfaction being 

stronger correlated to BED in groups with higher income and education (West, Goldschmidt, 

Mason, & Neumark-Sztainer, 2019), but due to lack of power this was not investigated in our study. 
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Concerning heredity, previous research has given evidence of a genetic 

component to eating disorders, including BED (Treasure et al., 2020; Mitchell et al., 2010). We 

used parental psychiatric disorders diagnosed prior to the birth of the child as a potential marker of 

genetic load of psychopathology but found no correlation with BED in the adolescent offspring. 

However, due to lack of power, we could not investigate the possible specific effect of parental 

eating disorder.  

Concerning psychiatric comorbidity, BED in adults has been shown to be 

highly correlated with a broad range of psychiatric disorders (Treasure et al., 2020), and in the US 

survey of 13-18-year-olds a total of 83.5% of the adolescents with BED showed concurrent 

psychiatric comorbidity using diagnostic interviews (Swanson et al., 2011). Also, longitudinal 

studies have found indications that BED in adolescence predicts later mental health problems 

(Marzilli et al., 2018). However, the causal direction is still unclear (Jacobi, Hayward, Zwaan, 

Kraemer, & Agras, 2004; Treasure et al., 2020). Notably, we found no correlation between BED in 

adolescence and any preceding lifetime (birth to 16 years of age) psychiatric disorders diagnosed in 

hospital settings. Nearly 12% of our sample had been diagnosed with a psychiatric disorder, which 

corroborates the validity of this finding. However, almost two thirds of the diagnoses had been 

given before the age of 12 years (none-published data), which might have diluted any specific 

correlations with psychiatric disorders diagnosed in adolescence. Also, only 1% of our sample had 

ever been diagnosed with an eating disorder, which might have led to a null-finding of this specific 

correlation caused by lack of power. However, our finding that BED in adolescence was not 

correlated with a preceding history of any hospital diagnosed eating disorder is consistent with the 

results from other studies (Swanson et al., 2011; Allen et al., 2013; Mustelin et al., 2015).  

On the other hand, we found strong correlations between BED and a broad range 

of concurrent mental health problems in adolescence, assed by the well-validated Strength and 

Difficulties Questionnaire (Goodman & Goodman, 2011), with a three-fold odds of having 

emotional problems, and a two-fold odds of problems with hyperactivity and inattention. This is 
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consistent with previous studies finding BED in adolescence to be specifically correlated with 

anxiety, depression, and disorders with impaired impulse control (Swanson et al., 2011; Allen et al., 

2013; Micali et al., 2015). Also consistent with previous research we found BED in adolescence to 

be correlated with contemporary peer problems, low self-esteem and body dissatisfaction (Allen et 

al., 2013; Stice et al, 2017).  

We also found BED to be highly correlated with overweight and obesity 

indicating disturbed eating with important somatic implications already at this age. Due to the 

cross-sectional design, we could not explore the temporal order between BED and overweight, but 

our results are in line with previous research in adults suggesting a cyclic or bidirectional risk 

association between binge eating and overweight (Chao, 2014; Hay & Mitchison, 2019). And a 

longitudinal study of Finnish women showed that two-thirds of those with BED at 24 years were in 

the highest weight quartile already at age 16 years (Mustelin et al., 2015). 

 

Together, the above findings indicate a possible impact of BED itself. A few 

longitudinal studies have shown BED in adolescence to be predictive of later physical and mental 

disorders and general impairment (Marzilli et al., 2018), but to our knowledge, this is the first study 

to document that symptoms of BED in adolescents are also highly correlated with high impact of 

specific food and weight related thoughts and behaviors.  

 

Previous studies of adults have found higher prevalence of BED among women 

and prevalence-ratios between males and females similar to our findings in this adolescent sample 

(Treasure et al, 2020), whereas previous findings of sex differences concerning body dissatisfaction 

and self-esteem (Grilo & Masheb, 2005, Stice et al, 2017), was not replicated in our study. We did, 

however, find indications that lower socio-economic conditions and immigrant status could impose 

a higher risk for developing BED in boys than in girls, but our sex-stratified analyses can only be 

considered exploratory as the total number of boys with BED in our sample was quite low. 



17 

 

 

Strengths and limitations 

A major strength of our study is the use of a well-defined community sample of 

adolescents and the use of specific eating items approximating the diagnostic criteria of BED in 

DSM-5. Access to background information from the Danish national registries, that are generally of 

very high validity (Pedersen, Gøtzsche, Møller, & Mortensen, 2006; Thygesen et al., 2011), ensured 

valid information on important socio-economic factors. Our participants were examined in a 

relatively narrow time window and comprises a well-defined age group, which reduces the variation 

of prevalence estimates due to different ages. Moreover, we included validated measures of mental 

health problems using the SDQ and hospital diagnoses, both self-reported and objectively measured 

weight status, and a specific impact measure concerning eating problems.  

The limitations of the study include potential attrition bias, as the participants 

differed from the original representative birth cohort concerning sex and socio-economic 

characteristics (Olsen et al 2019). Participants in the 16-years-follow-up were more often from 

families with higher maternal education, higher income, without hospital diagnosed 

psychopathology, and less often of immigrant background. Also, significantly more girls than boys 

participated at this age (Olsen et al., 2019). This resulted in lower power concerning the male-

specific analyses. However, the overall lower socio-economic risk-profile of our sample is expected 

to pull estimates of both prevalence and correlations towards lower and more conservative 

estimates. The reliance on solely self-reported data on both BED and the concurrent correlates is 

also a potential limitation of our study. Still, the SDQ is a widely used and validated instrument for 

self-evaluation of mental health problems in community samples of adolescents (Goodman, Ford, 

Simmons, Gatward, & Meltzer, 2000; Niclasen et al., 2012), and we did find clear correlations for 

both the total score and all of the problem subscales, strongly indicating that BED in this sample is 

indeed correlated with important mental health problems. Finally, the cross-sectional design of our 

study prevents us from concluding on the temporal order of the correlations between the BED and 
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concurrent adolescent factors of psychical and mental health. However, the prospective nature of 

our register-data does allow a cautious proposal that female sex and low socio-economic conditions 

are risk factors for BED in adolescence.  

 

Conclusion 

In this community sample of 16-year-old adolescents, 8.5% reported weekly 

binge eating and 2.6% reported BED corresponding to DSM-5 criteria, during the last year; girls 

being three times more often affected than boys. This is in line with prevalence estimates of BED in 

Nordic adult women, but higher than previously found in adolescents in other western societies. 

Knowledge of the impact of BED in adolescence is still scarce, and our findings strengthen the 

evidence that BED is highly correlated with both physical and mental health problems already at 

this young age. Thus, consistent with the few previous studies of BED in adolescence we found 

BED to be correlated with concurrent overweight and obesity, low self-esteem, emotional problems, 

problems of hyperactivity and inattention, and peer problems, and, as a novel finding we also found 

food and weight related thoughts and behaviors to have a high specific impact on everyday life in 

adolescents with BED. Notably, we found no association between adolescent BED and preceding 

hospital diagnosed psychopathology using highly valid national patient registries. Still, BED was 

highly correlated with important co-occurring health problems in adolescence, indicating serious 

potential impact of having BED in itself. Our results highlight BED symptoms in adolescence as a 

significant problem and point to a group of young people in need of clinical and public health 

attention. 
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Legends for  

 

Figure 1:  

The total prevalence of overeating and BED and the sex-specific prevalence ratio of  

BED in a community sample of adolescents 



 
  Criteria  
 

Specific questions and operationalized cut-offs used 

Questions                 Cut-offs used in bold 

  Text in the questionnaire defining   
  overeating 

Think about the last 12 months: 

Some people overeat, i.e. they eat what other 
people would consider an unusually large 

amount of food in a short time 

 
 

Binge eating 

 

Episodes of overeating  
 
 
 
 

With loss of control  
 

Including both of the following: 

 

How often have you been overeating? 
 

 
 

 
Did you feel as though you could not stop eating  

although you wanted to? 
 
 

 
Never 

Less than once a month 
1-3 times a month 

------------------------------- 
Once a week 

Several times a week 
Every day 

 
 

No  
------------------------------- 

Yes, usually 
Yes, sometimes 

 

 
Additional  
Characteristics  

Did you eat very rapidly or more rapidly than normally? 

Did you eat until feeling uncomfortably full or sick? 

Did you eat large amounts of food when                                             
not feeling physically hungry? 

Did you eat alone because you did not want anyone                     
to see how much you ate? 

Did you feel very bad about yourself or guilty                           
after overeating? 

 
 

 
 
 
 

No 
------------------------------- 

Yes, usually 
Yes, sometimes 

 

 
Distress Did you feel very bad about yourself or guilty                           

after overeating? 
(same question included above) 

 
 

No 
------------------------------- 

Yes, usually 
Yes, sometimes 

 

 
Frequency & Duration For how long did the period last where you 

overate at least once a week? 
 
 

Less than a month 
1-2 months 

------------------------------- 
3-6 months 

More than 6 months 
 

 
No inappropriate                
weight regulating behaviour 

 

Have you been fasting (i.e. not eating anything for a whole day 
or longer) to lose or avoid gaining weight? 

 
Did you deliberately vomit  

to lose or avoid gaining weight? 
 

Have you used laxatives or other medications  
to lose or avoid gaining weight? 

 If yes 
How often did you take laxatives? 

 
 

 
 

Never 
Less than once a month 
------------------------------- 

1-3 times a month 
Once a week 

Several times a week 
Every day 

Box 1: Questions covering symptoms of binge eating and BED in the 16-17-years follow-up of the CCC2000 



 
Box 2: Description and definitions of background factors, and concurrent adolescent co-variates and impact 
 

Variable Categories Description Data source 

Sex Girl 
Boy (ref) 
 

Biological sex allocated at birth.  
 

The Civil Registry 
 

Socio-demographic risk factors  

Immigrant status 

                                                     

0 
1 
2 (ref) 
 

Defines the number of parents born in Denmark, i.e. 0 and 1 indicates that respectively both and one of the parents 
have immigrated to Denmark before the birth of the index child.  

The Civil Registry 
 

Parental education                

 

Basic school 
Short/vocational (ref) 
Medium/long 
 

Highest parentally completed education per October 2017. 
Basic school:         No higher than lower secondary = basic mandatory school only 
Short/vocational:   Secondary / vocational / short educations (< 3 years) 
Medium/long:        Medium / bachelor / higher educations (at least 3 years) 
 

The Labour market Registry 

Household income  Lowest 
Middle half (ref) 
Highest 
 

Equivalent disposable household income for the basic family of the adolescent ultimo 2005; i.e. adjusted for number 
and age of family members. Divided into quartiles using the entire cohort with available data. 
 

The Labour market Registry 

Parental psychopathology   Yes 
No (ref) 
 

At least one of the parents was given a psychiatric hospital diagnosis (1969-1993: ICD-8, since 1994: ICD-10) before 
year 2000 (i.e. before the birth of the index child). In Denmark psychiatric inpatient admissions have been registered 
since 1969 and all outpatient contact data since 1995 (Jeppesen et al., 2015) 
 

The National patient registry 

Preceding adolescent psychopathology (hospital diagnosed)  

Any eating disorder 

 

Yes 
No (ref) 
 

Any hospital diagnosed eating disorder (ICD-10: F50) after the age of 5, but before the age of 17 years. 
 

The National patient registry 

Any psychiatric disorder  Yes 
No (ref) 
 

Any hospital diagnosed psychiatric disorder (ICD-10: F00-99) before the age of 17 years.  
 
 

The National patient registry 

Concurrent adolescent co-variates  

Weight status (self-reported)        

 

Obesity 
Overweight  
Normal weight (ref) 
Underweight 
 

Body mass index (BMI=kg/m2) calculated from self-reported weight and height; classified as respectively thin, 
normal weight, and overweight or obese based on age and sex-specific International Obesity Task Force (IOTF) cut-
offs for children and adolescents younger than 18 years (Cole & Lobstein, 2012). 
 

Web-based questionnaire  
 

Weight status (measured) Obesity 
Overweight  
Normal weight (ref) 
Underweight 

Body mass index (BMI=kg/m2) calculated from objectively measured weight and height; classified as respectively 
thin, normal weight, and overweight or obese based on age and sex-specific International Obesity   Task Force (IOTF) 
cut-offs for children and adolescents younger than 18 years (Cole & Lobstein, 2012). 
 

Measured  
at Face-to-face examination 



 
Mental health problems overall  
(SDQ) 

Yes 
No (ref) 
 

Using the total score of the Strengths and Difficulties Questionnaire (SDQ), defining at least ‘slightly raised’            
(the top 20%) as problematic (≥ 14 for boys, ≥ 15 for girls), according to Danish sex-adjusted norms in combination 
with any impact on SDQ (score >= 1) (Arnfred et al., 2019). 
 

Web-based questionnaire  
 

Emotional problems  
(SDQ) 

Yes 
No (ref) 
 

Using the ‘emotional problems’ sub-scale of the SDQ, defining at least ‘slightly raised’ (the top 20%)                         
as problematic (≥ 4 for boys, ≥ 6 for girls), according to Danish sex-adjusted norms (Arnfred et al., 2019). 
 

Web-based questionnaire  
 

Peer problems  
(SDQ) 

Yes 
No (ref) 
 

Using the ‘peer problems’ sub-scale of the SDQ, defining at least ‘slightly raised’ (the top 20%) as problematic  
(≥ 4 for boys, ≥ 4 for girls), according to Danish sex-adjusted norms (Arnfred et al., 2019). 
 

Web-based questionnaire  
 

Problems with Hyperactivity/inattention  
(SDQ) 

Yes 
No (ref) 
 

Using the ‘hyperactivity’ sub-scale of the SDQ, defining at least ‘slightly raised’ (the top 20%) as problematic   
(≥ 7 for boys, ≥ 6 for girls), according to Danish sex-adjusted norms (Arnfred et al., 2019). 
 

Web-based questionnaire  
 

Behavioral problems  
(SDQ) 

Yes 
No (ref) 
 

Using the ‘conduct’ sub-scale of the SDQ, defining at least ‘slightly raised’ (the top 20%) as problematic  
(≥ 4 for boys, ≥ 3 for girls), according to Danish sex-adjusted norms (Arnfred et al., 2019). 
 

Web-based questionnaire  
 

Self-rated overall health Low  
Normal/high (ref) 
 

Using a supplementary question from the KidScreen (Ravens-Sieberer et al., 2014). 
Asking: “How is your health in general?”. 
Dichotomized into: Low: ‘tolerable’ / ‘poor’,    High: ‘excellent’ / ‘very good’ / ‘good’.  
 

Web-based questionnaire  
 

Body dissatisfaction 
 

Yes 
No (ref) 
 

Self-reported body satisfaction / dissatisfaction  
Asking: “During the last year, - how satisfied have you been with the look of your body?”.  
Dichotomized into: Yes: ‘highly dissatisfied’,   No:  ‘very satisfied’ / ‘fairly satisfied’ / ‘a little dissatisfied’. 
 

Web-based questionnaire 
 

Self esteem Low  
Normal/high (ref) 
 

The Single Item Self Esteem Scale (SISES) (Robins, Hendin, & Trzesniewski, 2001);  
Stating: “I have high self-esteem”, measured on a 5-point Likert-scale with 1= not true and 5 = very true.  
Dichotomized into: Low self-esteem: scoring 1-2,   Normal-high self-esteem: scoring 3-5. 
 

Questionnaire  
at Face-to-face examination 

Self-rated impact  

Impact of food and weight related  
behaviors and thoughts  

 

High 
Low (ref) 

Self-reported impact of eating patterns and/or thoughts of food/body:  
Asking: “To what extent have thoughts and behaviors related to food and weight affected your daily life during the 
past 12 months?” measured on a 10-point Likert-scale with 1 = ‘not at all’ and 10 = ‘to a great extent’. 
Dichotomized into: High impact: scoring 6-10,   Low impact:  scoring 1-5. 
 

Web-based questionnaire  
 

 



Figure 1 

 

 

 

 

 



 

 
Part 1: Prevalence of specific symptoms of binge-eating disorder  
 
Symptoms Total, n (%) Girls, n (%) Boys, n (%) OR† [95% CI‡] 

 
p-value§ 

Among all participants, N = 2509 (girls: n = 1404, boys: n = 1105)                                                       Reference = boy 

Overeating, any 1132 (45.1%)  646   (46.0%) 486   (44.0%) 1.09 [0.93-1.27] 0.3108 

Overeating, at least once a week 390   (15.5%) 220   (15.7%) 170   (15.4%) 1.02 [0.82-1.27] 0.8451 

Among participants with ‘any overeating’, N = 1132 (girls: n = 646, boys: n = 486) 

Loss of control 455   (40.2%) 322   (49.9%) 133   (27.4%) 2.64 [2.05-3.39] < .0001 

Marked feeling of guilt 473   (41.8%) 378   (58.5%)   95   (19.6%) 5.81 [4.42-7.63] < .0001 

Compensating behaviours†† 108     (9.5%)   89   (13.8%)   19     (3.9%) 3.93 [2.36-6.54] < .0001 

Additional symptoms‡‡ 395   (34.9%) 305   (47.2%)   90   (18.5%) 3.94 [2.99-5.19] < .0001 

Among participants with ‘weekly overeating’, N = 390 (girls: n = 220, boys: n = 170) 

Loss of control 212 (54.4%) 153   (69.6%)   59   (34.7%) 4.30 [2.80-6.58] < .0001 

Marked feeling of guilt 202 (11.5%) 157   (71.4%)   45   (26.5%) 6.92 [4.42-10.9] < .0001 

Compensating behaviours††   53 (13.6%)   48   (21.8%)     5     (2.9%) 9.21 [3.58-23.7] < .0001 

Additional symptoms‡‡ 195 (50.0%) 146   (66.4%)   49   (28.8%) 4.87 [3.16-7.52] < .0001 
 
 
Part 2: Prevalence of binge-eating disorder (BED) according to DSM-5 diagnostic criteria [with 95% confidence intervals] 
 

Among all participants, N = 2509 (girls: n = 1404, boys: n = 1105) 
 
BED (DSM-5) 
 
 
 

  64     
 2.6% [1.9-3.3%] 
  

  51 
3.6% [2.6-4.6%] 

  13 
1.2% [0.56-1.8%] 

3.12 [1.68-5.80] 0.0003 

 

†  OR: Odds ratio 
‡  CI:   Confidence interval 
§  P-value: using Wald ChiSq Probability 
¶  Information from the face-to-face examination (n = 1511) 
†† Inappropriate compensating behaviour to control weight: fasting / purging / using laxatives 
‡‡ Additional symptoms according to DSM-5, at least three 

Table 1: Prevalence of binge-eating disorder symptoms and BED within the last year and associations with sex 

 



 
 
Table 2: Distribution of co-variates and correlations with BED according DSM-5  
 

Co-variants 
 
 

Categories  In total sample (N = 2509) 
 

BED using DSM-5  

Available  Distribution Distribution    n (%) Associations 

N (%) Yes (n = 77) 
 

No (n = 2432) 
 

Crude  
OR† [95% CI‡] 

 
P-value§      

Adjusted (sex) 
OR [95% CI] 

 
P-value      
 

 
Socio-demographic risk factors 

 
Immigrant status                  
No parents born in Denmark 
 

                                                     

0 
1 
2 (ref) 
 

2504 
 

  278 (11.1) 
  284 (11.3) 
1942 (77.6) 

  13 (20.3) 
    9 (14.1) 
  42 (65.6) 

  265 (10.9) 
  275 (11.3) 
1900 (77.8) 

2.22 [1.18-4.19] 
1.48 [0.71-3.08] 
- 

0.0412 
 

  

Parental education 
             

Basic school only 
Short / vocational (ref) 
Medium / long 
 

2508 
 

  149   (5.9) 
1095 (43.7) 
1264 (50.4) 

    7 (10.9) 
  25 (39.1) 
  32 (50.0) 

  142   (5.8) 
1070 (43.8) 
1232 (50.4) 

2.11 [0.90-4.97] 
- 
1.11 [0.66-1.89] 

0.2266 
 

  

Household income 
 

Lowest quartile  
Highest three quart. (ref) 

2382 
 

  416 (17.5) 
1966 (82.5) 
 

  17 (27.9) 
  44 (72.1) 

  399 (17.2) 
1922 (82.8) 
 

1.86 [1.05-3.29] 
- 

0.0327 
 

  

Parental psychopathology 
diagnosed prior to birth of child   

 

Yes 
No (ref) 
 

2509 
 

  239   (9.5) 
2270 (90.5) 

    7 (10.9) 
  57 (89.1) 

  232   (9.5) 
2213 (90.5) 

1.17 [0.53-2.60] 
- 

0.6969   

Lifetime psychiatric disorders of the adolescent  (diagnosed in hospital setting before 17 years of age) 

          
Any psychiatric disorder               Yes 

No (ref) 
2509 
 
 

  292 (11.6) 
2217 (88.4) 

    7 (10.9) 
  57 (89.1) 

  285 (11.7) 
2160 (88.3) 

0.93 [0.42-2.06] 
- 

0.8595 
 

0.92 [0.41-2.04] 
- 

0.8325 
 

Concurrent adolescent co-variates 

 
Weight status (self-reported) 

 
 

Overweight/obesity 
No (ref) 
 

2361 
 
 

  376 (15.9) 
1985 (84.1) 
 

  23 (37.7) 
  38 (62.3) 
 

  353 (15.4) 
1947 (84.6) 
 

3.34 [1.97-5.67]  
- 
 

< .0001 
 

3.31 [1.94-5.65] 
- 
 

< .0001 
 

Weight status (measured)¶ 

 
 

Overweight/obesity 
No (ref) 
 

1510 
 
 

  274 (18.2) 
1236 (81.8) 
 

  13 (36.1) 
  23 (63.9) 
 

  261 (17.7) 
1213 (82.3) 
 

2.3 [1.31-5.25] 
- 

0.0063 
 

2.45 [1.22-4.91] 
- 

0.0118 
 

Mental problems overall 
(SDQ) 

Yes 
No (ref) 

2502 
 

  344 (13.8) 
2158 (86.2) 
 

  28 (43.8) 
  36 (56.2) 

  316 (13.0) 
2122 (87.0) 

5.22 [3.14-8.68] 
- 

< .0001 
 

4.61 [2.76-7.70] 
- 

< .0001 
 

Emotional problems  
(SDQ) 
 

Yes 
No (ref) 

2509 
 

  586 (23.4) 
1923 (76.6) 

  34 (53.1) 
  30 (46.9) 

  552 (22.6) 
1893 (77.4) 

3.89 [2.36-6.41] 
- 

< .0001 3.64 [2.20-6.02] 
- 

< .0001 
 

Peer problems  
(SDQ) 

Yes 
No (ref) 

2509 
 

  351 (14.0) 
2158 (86.0) 
 

  15 (23.4) 
  49 (76.6) 

  336 (13.7) 
2109 (86.3) 

1.92 [1.07-3.47] 
- 

0.0299 
 

1.92 [1.06-3.47] 
- 

0.0308 
 

Problems with  
Hyperactivity/inattention 
(SDQ)   
                                     

Yes 
No (ref) 

2509 
 

    57   (2.3) 
2452 (97.7) 

    4   (6.3) 
  60 (93.7) 

    53   (2.2) 
2392 (97.8) 

3.01 [1.06-8.58] 
- 

0.0394 
 

2.35 [0.82-6.76] 
- 

0.1120 
 

Behavioural problems  
(SDQ) 

 

Yes 
No (ref) 

2509 
 

  345 (13.8) 
2164 (86.2) 

  15 (23.4) 
  49 (76.6) 

  330 (13.5) 
2115 (86.5) 

1.96 [1.09-3.54] 
- 

0.0251 
 

Interaction with sex 



Self-rated overall health 
 

 

Low  
Normal/high (ref) 
 

2509 
 
 

  308 (12.3) 
2201 (87.7) 
 

  14 (21.9) 
  50 (78.1) 

  294 (12.0) 
2151 (88.0) 

2.05 [1.12-3.75] 
- 

0.0201 
 

Interaction with sex 

Body dissatisfaction Yes 
No (ref) 

2501 
 

  394 (15.8) 
2107 (84.2) 
 

  23 (35.9) 
  41 (64.1) 
 

  371 (15.2) 
2066 (84.8) 

3.12 [1.85-5.27] 
- 

< .0001 2.68 [1.58-4.54] 
- 

0.0003 
 

Self-esteem¶ 
 
 

Low  
Normal/high (ref) 
 

1511   278 (18.4) 
1233 (81.6) 

  13 (36.1) 
  23(63.9) 

  265 (18.0) 
1210 (82.0) 

2.58 [1.29-5.16] 
- 

0.0073 
 

2.06 [1.02-4.18] 
- 

0.0443 
 

 
Self-rated impact 

 
Impact of food and weight 
related behaviours and 
thoughts  

 

High  
Low (ref) 
 

2496 
 
 

  432 (17.3) 
2064 (82.7) 
 

34 (53.1) 
30 (46.9) 

  398 (16.4) 
2034 (83.6) 

5.79 [3.51-9.58] 
- 

< .0001 
 

4.80 [2.85-8.06] 
- 

< .0001 

   
† OR: Odds ratio 
‡ CI:   Confidence interval 
§ P-value: using Wald ChiSq Probability 
¶ Information from the face-to-face examination (n = 1511) 
 
 
 



Table 3: Sex-stratified ccorrelations with BED according DSM-5 
 

 
Co-variants 
 

 
Categories 

   
 Boys (n = 1105) Girls (n = 1404) 

 
 
 

Total sample (N = 2509) 
 

Interaction with sex 

OR† [95% CI‡] 
 

OR [95% CI] 
 

P-value§ 

 
Socio-demographic risk factors 

     
Immigrant status 
No parents born in Denmark 
 

0 
1 
2 (ref) 
 

7.47 [2.37-23.5] 
1.14 [0.14-9.58] 
- 
 

1.35 [0.59-3.09] 
1.54 [0.70-3.38] 
- 

0.0426 
 

Parental education 
             

Basic school 
Short/vocational (ref) 
Medium/long 
 

6.18 [1.35-28.3] 
- 
1.29 80.36-4.60] 

1.34 [0.45-4.01] 
- 
1.08 [0.60-1.95] 

0.2445 
 

Household income 
 

Lowest quartile  
Highest three quartiles (ref) 
 

5.97 [1.90-18.8] 
- 

1.19 [0.60-2.36] 
- 

0.0178 
 

Parental mental disorders 
diagnosed prior to birth of child   
 

Yes 
No (ref) 
 

0.80 [0.10-6.22] 
- 

1.27 [0.53-3.02] 
- 

0.6874 
 

Lifetime psychiatric disorders of the adolescent  (diagnosed in hospital setting before 17 years of age) 

 
Any mental disorder  

 
Yes 
No (ref) 
 

0.65 [0.08-5.05] 
- 

0.99 [0.42-2.35] 
- 

0.7133 
 

Concurrent adolescent co-variates 
     
Weight status (self-reported) 

 
Overweight/obesity 
No (ref) 
 

4.71 [1.42-15.6] 
- 
 

3.01 [1.68-5.53] 
- 
 

0.5245 
 

Weight status (measured)¶ 

 
 

Overweight/obesity 
No (ref) 
 

7.45 [1.64-33.8] 
- 

1.82 [0.81-4.07] 
- 

0.1068 

Mental problems overall 
(SDQ) 

 

Yes 
No (ref) 
 

6.25 [2.01-19.5] 
- 

4.29 [2.42-7.58] 
- 

0.5607 
 

Emotional problems  
(SDQ) 

 

Yes 
No (ref) 
 

6.56 [2.13-20.3] 
- 

3.12 [1.78-5.48] 
- 

0.2480 

Peer problems  
(SDQ) 

 

Yes 
No (ref) 
 

1.88 [0.51-6.93] 
- 

1.93 [0.99-3.76] 
- 

0.9739 
 

Problems with  
Hyperactivity/inattention 
(SDQ)     
                                

Yes 
No (ref) 
 

11.3 [1.31-97.5] 
- 

1.82 [0.55-6.05] 
- 

0.1469 
 

Behavioural problems  
(SDQ) 

 

Yes 
No (ref) 
 

6.27 [2.01-19.5] 
- 

1.19 [0.59-2.40] 
- 

0.0146 
 

Self-rated overall health 
 

 

Low  
Normal/high (ref) 
 

5.55 [1.67-18.4] 
- 

1.31 [0.64-2.65] 
- 

0.0416 
 

Body dissatisfaction 
 

 

Yes 
No (ref) 

2.72 [0.74-10.0] 
- 
 

2.67 [1.50-4.76] 
- 

0.9807 
 

Self-esteem¶ 
 

 

Low  
Normal/high (ref) 
 

3.67 [0.70-19.3] 
- 

1.86 [0.86-3.99] 
- 

0.4639 
 

 
Self-rated impact 

     
Impact of food and weight  
related behaviours and 
thoughts 

 

High 
Low (ref) 

10.8 [3.53-32.8] 
- 

3.94 [2.24-6.94] 
- 

0.1154 
 

   
† OR: Odds ratio 
‡ CI:   Confidence interval 
§ P-value: using Wald ChiSq Probability 
¶ Information from the face-to-face examination (n = 1511) 
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