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Abstract 

Background: Research on risk factors associated with bulimia nervosa symptoms (BN) in ethnic minorities has been 
limited. This study adds to the existing literature by providing the ethnicity‑ and gender‑specific prevalence of BN in 
US inner‑city youth and by exploring the longitudinal associations between a clinical level of BN and early risk factors 
assessed one year previously.

Methods: The study was conducted on a representative sample of predominantly ethnic minority youth (N = 2794; 
54.1% female; age 11–16 years old (M(SD) = 12.77(1.29)); 60.0% African‑American, 26.1% Hispanic American, 13.9% 
White). Self‑reported information was obtained on BN and early risk factors (e.g., depressive and anxiety symptoms, 
posttraumatic stress, somatic complaints). Multivariate analysis of covariance was used to examine the longitudinal 
associations.

Results: The 3‑month BN prevalence was higher in girls (5.1%) than in boys (2.3%) (ratio 2.22:1). Significant differ‑
ences in BN rates were found between White and African American students (higher in Whites), whereas Hispanic‑
Americans did not differ significantly from either group. Individuals with BN had significantly higher levels of early risk 
factors one year prior.

Conclusions: Timely recognition of BN and associated early risk factors is important for early prevention and inter‑
vention strategies.

Plain English summary 

This longitudinal study evaluated the prevalence of bulimia nervosa (BN) symptoms in US inner‑city predomi‑
nantly ethnic minority  youth and explored the associations between early risk factors and probable BN one year 
later. The study was conducted on a large group of inner city youth (N = 2794; 54.1% female; age 11–16 years old 
(M(SD) = 12.77(1.29)); 60.0% African‑American, 26.1% Hispanic American, 13.9% White). Self‑reports were used to 
assess probable BN and early risk factors (e.g., depressive and anxiety symptoms, posttraumatic stress). The 3‑month 
BN prevalence was higher in girls (5.1%) than in boys (2.3%). Significant differences in BN rates were found between 
White and African American students (higher in Whites), whereas Hispanic‑Americans did not differ significantly 
from either group. Both boys and girls with BN had significantly higher levels of early risk factors as assessed one year 
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Background
Bulimia nervosa (BN) is a common eating disorder char-
acterized by recurrent episodes of binge eating and com-
pensatory behaviors such as self-induced vomiting to 
prevent weight gain [34, 81]. Its symptoms are difficult 
to treat, often chronic [22, 34, 81], and have been associ-
ated with a variety of negative psychological, physical and 
social consequences [45] including an increased risk for 
mortality [80].

BN symptoms tend to peak in late adolescence [3], 
but in recent decades have also been more commonly 
observed in younger children and youth [23, 34, 67]. It 
has been noted that the general prevalence of dieting and 
unhealthy weight-control behavior tends to remain fairly 
consistent in the same individuals from adolescence to 
young adulthood [46, 66]. However, a substantial propor-
tion of young women report an increase in the severity 
of BN symptoms over time [70] and physical and men-
tal health problems related to eating disorders tend to 
be particularly severe during adolescence [17], support-
ing the notion that early identification of those at risk 
may potentially improve the course and prognosis of the 
disorder.

Although BN symptoms have been extensively 
explored in adolescents [34, 71, 77], many studies have 
failed to examine gender-specific aspects of BN symp-
toms and potential associated risk factors, with only a 
few recent general population studies addressing this 
important omission (e.g. [29, 42, 43]). While BN symp-
toms are more common in females (e.g. [77, 43]), rates in 
males tend to be underestimated [28] and there is a com-
parative lack of information on disordered eating in boys 
from the general population (e.g. [56]). Some recent stud-
ies suggest that the female to male ratio in adolescents 
may be as low as 5:1 [29], or even 4:1 [43], as compared 
with a 10:1 ratio in adults [9]. Exploring BN rates from a 
gender perspective in the general population, and espe-
cially among urban ethnic minority youth, is thus timely 
and important.

Indeed, even though higher socio-economic status or 
White race are no longer considered as major risk fac-
tors for disordered eating (e.g. [26, 40]), as yet, research 
exploring the prevalence rates of bulimic symptoms in 
disadvantaged, ethnic minority youths has been lim-
ited [6, 16]. While some studies suggest substantial 
similarities in the prevalence of eating disorders among 
different ethnic groups [41], others have found ethnic 

differences in the prevalence of BN symptoms, sug-
gesting that African-American adolescents [27, 75] and 
Hispanic-American adolescents and young adults [68, 
77] may have higher rates of BN symptoms that Whites. 
These studies, however, focused predominantly on 
girls and did not consider potential gender differences 
within ethnicity. In addition, an accurate assessment of 
BN prevalence rates may be complicated because eth-
nic minorities in general are less likely to seek help for 
eating problems [14], to have such problems inquired 
about and/or to receive a referral for their further eval-
uation [7]. Hence, gaining a better understanding of the 
gender-specific prevalence of BN symptoms in differ-
ent ethnic groups, in particular, among those with a low 
socio-economic status, and of the associated early risk 
factors, is vitally important.

Problems with mental health have long been consid-
ered among risk factors associated with BN, from both 
cross-sectional and longitudinal perspectives. Indeed, 
psychiatric comorbidity in eating disorders in adoles-
cents is frequent (e.g. [77]), being particularly high in 
clinical settings [30], most commonly of anxiety and 
depression [32, 35, 84], posttraumatic stress [77], and 
substance abuse [1]. Both early depressive symptoms 
[44, 84] and negative affectivity (e.g. [72]) may precede 
the onset of BN symptoms in youth. Comorbid anxi-
ety disorders are also common in relation to BN [58], 
and BN further increases the prospective risk for anxi-
ety and depressive disorders, drug use and self-harm 
[42]. In addition to mental health risk factors associ-
ated with BN in youth, previous research has also iden-
tified a greater prevalence of somatic symptoms, such 
as gastrointestinal complaints, and problems in cardio-
vascular and endocrine systems as being important in 
this context [30]. Moreover, it has been suggested that 
some personality traits, such as sensation seeking [25, 
82] and its impulsivity component [38], may play a sig-
nificant role in BN. Although these multiple risk factors 
often coexist, as yet, few studies have tried to evaluate 
their role in the same group of individuals, making it 
difficult to disentangle the specific effect of each par-
ticular symptom group. To our knowledge, no previous 
study has attempted to evaluate whether these risk fac-
tors may also be gender- or ethnicity-specific.

Hence, there is a need to further investigate the prev-
alence of eating problems in large ethnically diverse 
adolescent populations, especially using a gender 

previously. Timely recognition of BN symptoms and associated early risk factors is important for early prevention and 
intervention strategies.
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perspective, while also assessing potential risk factors, 
which could help to facilitate prevention efforts.

The aims of this study therefore were to: (1) deter-
mine the gender- and ethnicity-specific prevalence of BN 
symptoms in a representative sample of inner-city eth-
nic minority youth, (2) explore whether adolescents with 
probable BN are more likely to have reported risk factors 
(depression, anxiety, posttraumatic stress, somatic symp-
toms and sensation seeking) a year earlier and whether 
these effects are moderated by gender and ethnicity. We 
will examine a range of mental health risk factors that 
have been theorized to increase the  risk for BN in sev-
eral previous studies. Considering that these problems 
are often comorbid and overlap, it is important to investi-
gate how the multitude of these problems may be associ-
ated with BN symptoms over time in the same analysis, 
to explore whether individuals with possible BN differ 
from others in terms of early comorbid problems and 
whether these patterns may be to some extent gender- 
and ethnicity-specific.

Based on previous research findings, we hypothesized 
that girls would report higher rates of BN symptoms 
than boys, but the gender ratio of BN may be lower than 
that reported in earlier studies. We did not make any 
specific hypothesis regarding BN rates in different eth-
nicities, given the substantial diversity of the results in 
previous reports. We further hypothesize that adoles-
cents with BN will report higher levels of risk factors one 
year earlier and that these effects may be gender- and 
ethnicity-specific.

Methods
Participants
The survey was administered to all eligible students in 
the New Haven (CT) public school system, including stu-
dents in alternative programs and bilingual classes (17 
public middle and high schools). In the spring of year 1, 
3562 11–16 year old students completed the survey. This 
sample was followed until the next survey administra-
tion one year later. Eighty percent of the original sample 
(n = 2847) completed the survey in year 2. High attri-
tion rates in longitudinal studies of urban ethnic minor-
ity adolescents are common (e.g., [49]), related to the 
high mobility of the families and elevated rates of school 
dropout. Results indicated that the 715 students who 
dropped out (compared to the 2847 remaining students) 
were older (t = 14.38, p < .001) and more likely to be male 
(428 (59.9%) vs. 1310 (46.0%), χ2 = 4.09, p < .05). These 
drop-out students reported higher levels of depression 
(M (SD) = 5.22 (4.60) vs. 4.67 (4.19), t = 3.16, d = .150, 
p < .01) and posttraumatic stress (M (SD) = 22.96 (13.94) 
vs. 21.76 (13.07), t = 2.27, d = .089, p < .05). These findings 

suggest that attrition was selective across several key 
variables.

To examine ethnicity as a variable in analyses, the sam-
ple was restricted to participants with an African-Amer-
ican, Hispanic-American, and White ethnic background, 
which resulted in the exclusion of 53 (1.9%) subjects from 
other ethnic groups (i.e., Asian-American and Other).

Finally, 168 adolescents had missing data. In relation 
to this, multiple imputation was undertaken (i.e., data 
were imputed 20 times) using the Markov Chain Monte 
Carlo (MCMC) method with a Predictive mean match-
ing (PMM) model for continuous variables. No categori-
cal background variables lacked data, as information on 
these variables was obtained from the school registry.

The final sample (N = 2794; 54.1% female; age at 
baseline 11–16  years (M(SD) = 12.77(1.29)) (11yo 
n = 424; 12yo = 916; 13yo = 659; 14yo = 394; 15yo = 326; 
16yo = 75) was predominantly comprised of minority 
ethnicities (60.0% African-American, 26.1% Hispanic 
American, 13.9% White), an accurate reflection of the 
local public school population [47]. A majority of the stu-
dents came from single parent families (54.3%). The sam-
ple population was socio-economically disadvantaged 
overall, as reflected by the large proportion (over 71%), 
who qualified for free/reduced lunch status at either 
point of the data collection. Over eighty percent of stu-
dents’ mothers and fathers had the equivalent of a high 
school education or beyond.

Procedure
Parents were informed of the survey at the time of school 
registration, received a letter about the survey two weeks 
prior to its administration, and were offered the oppor-
tunity to decline participation. The passive informed 
consent procedure was approved by the university’s insti-
tutional review board and considered as an appropriate 
ethical procedure by the state legislature. Prior to survey 
administration, students were read a detailed assent form 
outlining their participation with the assurance of con-
fidentiality, and were asked to sign it to indicate assent 
(parent and child refusals were less than 1%). Students 
completed the survey in a classroom setting during one 
class period during a regular school day. Trained admin-
istrators read all the questions aloud while students fol-
lowed along with their copies of the survey, reading 
questions to themselves and circling responses in the 
booklet. A second administrator was available, provid-
ing help to individual students if requested. Surveys were 
administered in English and Spanish. All students in the 
respective grades attending school on the day of the sur-
vey’s administration were eligible to participate. Make-up 
administrations were performed at each school within 
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one month of the initial administration for those who had 
been absent.

Measures
This study is part of an ongoing project (the Social and 
Health Assessment, SAHA) that aims to assess risk and 
protective factors for adolescent adjustment, which has 
been administered annually in collaboration with the 
public school system in New Haven (CT) for nearly two 
decades. The survey has been extensively used in  previ-
ous research and includes both scales available from the 
literature that have been used with similar populations 
and a few new scales developed specifically for this study, 
which have been subsequently validated against the exist-
ing scales in this particular study group [61].

Measures in Year 1
Depressive symptoms were assessed with an adaptation 
of the Center for Epidemiologic Studies-Depression Scale 
(CES-D; [54]). Studies of adolescent populations have 
shown that the CES-D (e.g. [57]) and its modified ver-
sions (e.g. [10]) have excellent psychometric properties. 
The scale consists of 10 negative statements (e.g. “I felt 
like crying”; “I felt that many bad things were my fault”), 
but an item on poor appetite was removed for this study 
to avoid potential overlap with the eating problems. The 
presence of depressive symptoms during the past month 
was assessed using a three-point scale (“Not true” (scored 
0); “Somewhat true” (1); or “Certainly true” (2)). The total 
scale score ran from 0 to 18 with higher scores indicat-
ing more depressive symptoms. McDonald’s omega was 
.82 for the African-Americans, .84 for Whites and .81 for 
Hispanic-Americans.

Anxiety symptoms were measured with a 12-item scale 
[61] which included questions on worrisome or preoccu-
pying thoughts and feelings (e.g. “I feel nervous when I 
get called on in class”, “I stay away from things that make 
me nervous”). The measure was developed for the SAHA, 
validated against the BASC anxiety scale [61] and has 
been used extensively in previous studies (e.g. [62, 63]). 
The above-mentioned three-point answer scale was cho-
sen to provide uniformity when assessing internalizing 
problems (“Not true” (scored 0),  “Somewhat true” (1); 
or “Certainly true” (2)). The total score ranged from 0 to 
24, with higher scores reflecting increasing anxiety symp-
toms. McDonald’s omega was .83 for the African-Ameri-
cans, .88 for Whites and .87 for Hispanic-Americans.

Posttraumatic stress was assessed with the Child Post-
Traumatic Stress - Reaction Index (CPTS-RI, [51]), a 
20-item scale assessing the frequency of posttraumatic 
stress symptoms on a 5-point scale, ranging from “Never” 
(0) to ”Most of the time” (4). Higher CPTS-RI scores cor-
respond closely with a clinical diagnosis of posttraumatic 

stress disorder (PTSD) [52]. The total score could range 
from 0 to 80 with higher scores indicating greater post-
traumatic stress. McDonald’s omega was .92 for the 
African-Americans, .89 for Whites and .84 for Hispanic-
Americans. Somatic complaints were examined using a 
10 item-scale that assesses commonly occurring somatic 
complaints in children and adolescents [78]. The presence 
of somatic symptoms (e.g. “Felt health should be better”, 
“Had headaches”, “Had nausea”) during the past month 
was reported on a three-point scale (“Not true” (scored 
0); “Somewhat true” (1); or “Certainly true” (2)). The total 
score could range from 0 to 20; higher scores reflect-
ing increasing levels of somatic complaints. McDon-
ald’s omega was .79 for the African-Americans, .83 for 
Whites and .80 for Hispanic-Americans. Sensation seek-
ing was assessed with the Brief Sensation Seeking Scale 
(BSSS, [33]). This measure consists of 8 items describing 
thrill and excitement seeking, disinhibition and bore-
dom susceptibility (e.g. “I would like to explore strange 
places,” “I like to do frightening things”). Responses are 
rated on a 5-point scale, ranging from “Strongly disa-
gree” (0) to “Strongly agree” (4). The total score could 
range from 0 to 32; higher scores indicating higher levels 
of sensation seeking. McDonald’s omega was .79 for the 
African-Americans, .81 for Whites and .81 for Hispanic-
Americans. Proxy for socioeconomic status (SES). Eligibil-
ity for free (2) or reduced lunch (1) was used as an index 
of SES and could hence vary between 0 and 2. Students 
were eligible if their family’s income was less than 185% 
of the federal poverty threshold.

Measures in Year 2
Disordered eating behaviors were assessed using a short-
ened version of the Eating Disorder Diagnostic Scale 
[69], which measures disordered eating thoughts and 
behaviors in the past 3-months. It consists of four state-
ments on the occurrence of bulimia/anorexia symptoms 
(described below), to be rated as “Not true” (0), “Some-
what true” (1), and “Certainly true” (2). The internal 
consistency of this scale was good (Cronbach’s α = 81). 
In addition, two questions assessed the frequency (per 
week) of compensatory behaviors to prevent weight gain 
on a 5-point scale ranging from “0 times” (scored 0) to 
“More than 10 times” (4).

A proxy for a clinical level of BN symptoms (probable 
BN) was created using DSM-5 criteria for BN [3]. Diag-
nostic criterion A (recurrent episodes of binge eating) 
was coded based on the item: I ate large amounts of food, 
even when I didn’t feel hungry. B and C criteria (recur-
rent inappropriate compensatory behaviors, such as the 
use of laxatives, vomiting and fasting or excessive exer-
cise, at least once a week for 3 months that are intended 
to prevent weight gain) were assessed with two items: 
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About how many times per week have you made your-
self vomit or used laxatives to prevent weight gain? (at 
least once) OR About how many times per week have 
you fasted (skipped at least 2 meals in a row) or engaged 
in excessive exercise to prevent weight gain? (at least 
once). Criterion D (body shape and weight unduly influ-
ence self-evaluation) was categorized based on a posi-
tive response to any of the following statements: I felt fat 
even when others told me I am too thin, OR I felt very 
upset about my overeating or weight gain, OR I worried 
a lot about how to stop gaining weight. Positive symp-
tom scores for all four diagnostic criteria (Certainly true 
responses only on the occurrence of BN symptoms, at 
least once a week responses for any of the compensatory 
behaviors) were used to create a binary variable (1/0), 
which was used in all analyses and denoted probable BN 
(stringent definition). In addition, a less stringent defini-
tion of probable BN was also examined (in the prevalence 
analyses only), using both Certainly true and Somewhat 
true ratings for BN symptoms, but the same frequency of 
compensatory behaviors.

Statistical analyses
The Statistical Package for the Social Sciences (SPSS-
25.0) was used to analyse data. Chi-square (with Cramer’s 
V) and independent sample t-tests (with Cohen’s d effect 
sizes) were performed when making univariate com-
parisons of demographic characteristics and comparing 
the prevalence of probable BN by ethnicity and SES. For 
chi-square tests with more than two groups (i.e. ethnic-
ity),  pair-wise tests (z-tests with Bonferroni adjustments) 
were run in order to determine if there were any differ-
ences between the groups. Pearson correlation coeffi-
cients were calculated between the outcome variables. 
General linear models (GLM) multivariate analysis of 
covariance (MANCOVA) was used to determine main 
and interaction effects across the fixed factors of prob-
able BN (1/0) (as described earlier), gender (girls = 0, 
boys = 1), and ethnicity (African-American (1), White 
(2), and Hispanic American (3)), while adjusting for the 
SES and age covariates. MANCOVA analyses were cho-
sen over ANCOVAs because evidence suggests that these 
risk factors commonly co-occur (e.g. [60]) and thus there 
is a need to disentangle the individual effects of each par-
ticular risk, while adjusting for confounders. However, a 
series of separate Uni-ANCOVAs were later conducted 
for each particular outcome.

MANCOVA analyses were conducted with potential 
risk factors reported one year prior to the assessment of 
probable BN (including depression and anxiety symp-
toms, somatic complaints, posttraumatic stress, and 
sensation seeking). Thus, we used a 2 (probable BN) X 2 
(gender) X 3 (ethnicity) design for assessing differences 

in early risk factors at year one. The unique contribution 
of each of the three fixed factors, the two covariates (SES 
proxy, age), and the four interaction terms were assessed 
through follow-up between-subject tests and unstand-
ardized parameter estimates derived from the MAN-
COVA. Results are presented as means (M) and standard 
deviations (SD), and for individual outcomes, as Wilks’ 
lambda, F(df ), p and partial eta squared (η2), a common 
metric of effect size that represents the unique amount of 
variance explained by each predictor variable. Cohen [15] 
provided points of reference to define small (η2 = .01), 
medium (η2 = .06), and large (η2 = .14) effects.

Results
Gender differences in BN symptoms and early risk factors
The prevalence of BN symptoms by gender within each 
ethnic group (%) is presented in Table 1. The prevalence 
of individual BN symptoms varied greatly from 2.9% 
(for feeling fat even when others told me I am too thin 
(in Hispanic-American boys)), to 40.1% (for fasting or 
engaging in excessive exercise to prevent weight gain (in 
Hispanic-American girls)). Most BN symptoms were sig-
nificantly more prevalent in girls than boys in all ethnic 
groups, except for compensatory behaviors, which did 
not differ by gender among the three ethnicities (except 
for fasting or engaging in excessive exercise to prevent 
weight gain, which was higher in Hispanic-American 
girls than boys). The prevalence of probable BN in the 
whole study group also differed by gender (2.3% in boys 
vs. 5.1% in girls, chi-square = 15.60; Cramer’s V = .074; 
p < .001, using the stringent criteria of probable BN, or 
8.2% in boys vs. 13.4% in girls, chi-square = 19.81; Cram-
er’s V = .083; p < .001, when using the less stringent prob-
able BN criterion).

When comparing the other outcome variables by 
gender, boys (as compared to girls) reported lower 
levels of depressive symptoms, M (SDs) = 3.65 (3.08) 
vs. 5.11 (3.83), t = 11.04, d = .426, p < .001; anxiety M 
(SDs) = 8.74 (5.54) vs. 10.19 (5.44), t = 6.88, d = .270, 
p < .001; somatic complaints M (SDs) = 5.67 (4.59) vs. 
7.15 (4.88), t = 8.19, d = .312, p < .001, and posttraumatic 
stress M (SDs) = 19.85 (12.44) vs. 23.57 (13.49), t = 7.50, 
d = .291, p < .001, and higher levels of sensation seeking 
M (SDs) = 5.69 (2.10) vs. 4.56 (2.21), t = 13.79, d = .525, 
p < .001.

Probable BN in relation to ethnicity and SES
The prevalence of probable BN differed significantly 
by ethnicity, with the highest prevalence reported by 
Whites, followed by Hispanic-Americans and by African-
Americans (Table 2), but significant differences were only 
observed between Whites and African-Americans. When 
using the less stringent definition of probable BN, the 
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prevalence was highest in Hispanic-Americans, followed 
by Whites and by African-Americans, but the only signif-
icant difference was observed between African-American 
and Hispanic-American students. When assessing prob-
able BN by gender between the ethnic groups, its preva-
lence in girls (using the more stringent criterion) did not 
significantly differ by ethnicity, whereas when a broader 
criterion of probable BN was used, a significant differ-
ence was again observed between African-American and 
Hispanic-American students. Regarding the prevalence 
rates of probable BN (stringent criterion) in boys, Whites 
had significantly higher rates, as compared to African-
Americans and Hispanic students (Table 2), but the rates 
did not differ significantly when applying less stringent 
criteria for probable BN. These comparisons in boys seem 

however somewhat inconclusive, considering that there 
was only a small number of subjects in each cell for BN. 
No significant differences were observed, when compar-
ing probable BN by the SES proxy (qualified for free and 
reduced lunch vs. others) (chi-square = 1.088, p = .297).

Probable BN and early risk factors
MANCOVA main effects
When evaluating the differences in early risk factors by 
probable BN (see Table  3 for descriptive statistics (M 
(SD)) by gender and Table  4 for the main and interac-
tion effects, and for the tests of between-subjects effects) 
the main effect for the model was significant (Wilks’ 
lambda = .808; F (5, 2776) = 131.51, p < .001, η2 = .192). 
With regard to specific effects, the main effect for 

Table 1 Prevalence of disordered eating behaviors by ethnicity and gender (%)

Comparisons are made by gender within each ethnicity. Prevalence is given for certainly true responses for the occurrence of disordered eating behaviors and at least 
once a week responses for the compensatory behaviors

During the 
past three 
months

African-American Chi-square, 
Cramer’s 
V; p

White Chi-square; 
Cramer’s 
V; p

Hispanic- American Chi-square; 
Cramer’s V; p

Boys 
(n = 815)

Girls 
(n = 902)

Boys 
(n = 177)

Girls 
(n = 192)

Boys 
(n = 344)

Girls 
(n = 364)

Disordered eating symptoms/behaviors

I worried a 
lot about 
how to stop 
gaining 
weight

7.9 21.0 58.49; 
.185; < .001

15.3 32.3 14.61; 
.199; < .001

11.3 29.4 35.23; 
.223; < .001

I felt fat even 
when others 
told me I am 
too thin

3.9 14.9 58.56; 
.185; < .001

6.8 17.7 10.08; 
.165; < .001

2.9 23.9 65.93; 
.305; < .001

I ate large 
amounts of 
food even 
when I didn’t 
feel hungry

9.7 15.1 11.33; 
.081; < .001

11.3 11.5 .002; .002; 
.962

6.7 14.8 12.12; 
.131; < .001

I felt very 
upset about 
my overeat‑
ing or weight 
gain

5.5 13.7 31.73; 
.138; < .001

9.0 21.4 10.69; 
.170; < .01

7.8 21.4 25.82; 
.191; < .001

Compensatory behaviors

I made 
myself vomit 
or used 
laxatives 
to prevent 
weight gain

6.1 6.9 .424; .016; 
.515

7.3 8.3 .124; .018; 
.724

8.7 9.6 .170; .015; .680

I fasted 
(skipped at 
least 2 meals 
in a row) or 
engaged in 
excessive 
exercise 
to prevent 
weight gain

27.2 28.0 .140; .009; 
.708

27.7 34.9 2.22; .078; 
.136

28.8 40.1 10.03; .119; 
.002
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probable BN was significant, with higher levels of all early 
risk factors (except for sensation seeking) in those with 
probable BN. The main effect for Gender was also signifi-
cant, demonstrating higher levels of all early internalizing 
risk factors (except for anxiety) among girls and sensation 
seeking in boys, see Tables 3 and 4. The main effect for 
Ethnicity was not significant, suggesting no difference in 
early risk factors by ethnic status. The main effect for the 
SES proxy (free lunch) was significant, suggesting differ-
ences in early risk factors by SES, and more specifically in 
depression, somatic complaints and posttraumatic stress. 

The main effect for Age was also significant and, as sug-
gested by the follow-up tests, was related to  higher anxi-
ety levels along with increasing age.

MANCOVA interaction effects
As concerns the interaction effects, the interaction effect 
for probable BN x Gender was not significant, suggesting 
that the associations of early risk factors with probable 
BN for the whole group were not gender-specific. The 
interaction effect for probable BN x Ethnicity was not sig-
nificant and neither was the interaction effect for Gender 

Table 2 Prevalence of  probable BN by ethnicity and gender (%)

A same subscript letter denotes categories whose column proportions do not differ significantly from each other at the .05 level

Ethnicity Comparisons by ethnicity

African-American (n = 1717) White (n = 369) Hispanic-American (n = 708) (Chi-square, Cramer’s V, p)

Probable BN

Boys 1.8 a 5.6 b 1.5 a 8.39; .090; .004

Girls 4.2 6.8 6.6 4.21; .054; .122

Comparisons by gender (Chi-square, Cramer’s V, p)

7.28; .068; .007 .198; .023; .656 10.89; .130; < .001

Total 3.1 a 6.2 b 4.1 a,b 8.61; .056; .013

Probable BN, less stringent

Boys 7.5 9.6 8.7 1.13; .029; .568

Girls 11.3 a 14.1 a,b 18.4 b 11.30; .088; .004

Comparisons by gender (Chi-square, Cramer’s V, p)

7.29; .065; .007 1.74; .069; .187 14.03; .141; < .001

Total 9.5 a 11.9 a,b 13.7 b 9.63; .059; .008

Table 3 Early risk factors (M (SD)) by ethnicity and probable  BN† in boys (B) and girls (G)

Probable  BN†—Probable Bulimia Nervosa; PTS – Posttraumatic stress

African-American (n = 1717) White (n = 369) Hispanic American (n = 708)

Probable BN No BN Probable BN No BN Probable BN No BN

Depressive symptoms

B 4.40 (3.96) 3.64 (2.93) 3.50 (3.21) 3.15 (3.17) 7.40 (5.03) 3.77 (3.41)

G 7.00 (4.25) 4.92 (3.72) 6.46 (5.58) 5.00 (3.85) 6.83 (4.54) 5.25 (3.83)

Anxiety symptoms

B 11.07 (6.54) 8.75 (5.31) 8.30 (5.38) 7.81 (5.69) 15.40 (5.41) 9.14 (5.98)

G 12.27 (6.33) 9.67 (5.26) 10.77 (6.65) 10.43 (5.46) 11.46 (5.49) 10.93 (5.57)

Somatic complaints

B 5.20 (4.44) 5.58 (4.42) 6.30 (4.35) 4.36 (3.83) 11.20 (3.03) 6.31 (5.15)

G 10.43 (5.80) 6.73 (4.69) 9.92 (5.50) 6.97 (5.11) 8.63 (4.27) 7.62 (4.85)

PTS

B 24.80 (12.23) 20.34 (11.87) 17.50 (10.33) 16.85 (12.13) 39.00 (16.31) 19.45 (13.16)

G 32.14 (14.97) 23.22 (13.28) 28.62 (17.43) 22.73 (14.41) 26.63 (12.01) 23.51 (12.85)

Sensation seeking

B 5.80 (2.40) 5.65 (2.00) 5.20 (2.49) 6.20 (2.25) 6.40 (1.82) 5.63 (2.13)

G 4.97 (1.64) 4.56 (2.18) 5.77 (2.05) 4.07 (2.12) 5.62 (2.00) 4.72(2.36)
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x Ethnicity. Finally, the interaction effect for probable BN 
x Gender x Ethnicity was weakly significant, suggesting 
gender-specific associations between early risk factors 
and probable BN within ethnic groups. The follow-up 
tests showed differences in somatic complaints and post-
traumatic stress in relation to probable BN by gender 
and by ethnicity, with Hispanic-American boys report-
ing much higher levels of these symptoms than their 
female counterparts in relation to probable BN, whereas 
other ethnic groups had an opposite symptom pattern by 
gender.

Uni‑ANCOVA
The size of the correlations between the outcome vari-
ables varied from low (e.g. between depression and 
sensation seeking, p = .053) to high (e.g. between depres-
sion and posttraumatic stress, p = .535). As outcome 
differences might have been obscured by use of the 
MANCOVA (i.e. by simultaneously assessing several 
inter-correlated outcomes in one model), in an addi-
tional sensitivity analysis, each outcome was examined 
separately using Uni-ANCOVA in order to determine 
whether the results that were obtained from the MAN-
COVA were the same for each individual risk factor. The 
results obtained were largely the same as those from the 
MANCOVA analysis (Additional file  1: Table  S1).  We 
have also included comparisons of the early risk factors 
scores by ethnicity and gender in the form of graphs 
(Additional file 2: Figures 1-5)

Discussion
This study assessed the 3-month gender- and ethnicity-
specific prevalence of probable BN in a large general pop-
ulation sample of urban, predominantly ethnic minority 
adolescents. Significant differences in probable BN rates 
were found by ethnicity. Both boys and girls with BN had 
significantly higher levels of early risk factors one year 
prior and while the associations were neither gender- nor 
ethnicity-specific for the whole group, the results indi-
cated possible weak gender-specific effects within a par-
ticular ethnicity (Additional file 2).

We found that a substantial number of ethnic minority 
inner-city youths had experienced BN symptoms during 
the past 3 months and that the prevalence of the symp-
toms differed by gender and by ethnicity. When using a 
more stringent criterion (certainly true symptom rat-
ings) the prevalence of  probable BN in the total sample 
was 5.1% in girls versus 2.3% in boys (2.22:1 ratio). The 
lifetime prevalence rates of a clinical diagnosis of BN in 
a nationally representative US sample were estimated 
at 1.5% in females and .5% among males [34], while the 
lifetime prevalence in adolescents was slightly lower 
[77]. Considering that the lifetime prevalence of eat-
ing disorders not otherwise specified (EDNOS, consist-
ing primarily of subclinical anorexia and BN symptoms) 
is estimated to be between .8% and 14%, depending on 
the definition used [11], this suggests that the prevalence 
of probable BN in this population, while higher than the 
diagnostic national estimates, seems more reasonable. 

Table 4 Main and interaction effects and effect sizes for each dependent variable (early risk factors) (η2, p)

Probable BN†—Probable Bulimia Nervosa

Main and 
interaction effects 
(Wilks’ lambda, 
F(df), η2, p)

Depressive 
symptoms

Anxiety 
symptoms

Somatic 
complaints

Posttraumatic 
stress

Sensation seeking

Age .984; 8.97 (5, 2776); 
.016; p < .001

.001, ns .008, < .001 .000, ns .001, ns .000, ns

Free lunch .987; 7.11 (5, 2776); 
.013; p < .001

.006, < .001 .001, ns .007, < .001 .009, < .001 .000, ns

Gender . 988; 6.72 (5, 2776); 
.012; p < .001

.005, < .001 .001, ns .004, < .01 .002, < .05 .004, < .01

Probable BN† .991; 4.82 (5, 2776), 
.009; p < .001

.005, < .001 .003, < .01 .005, < .001 .006, < .01 .001, ns

Ethnicity 996; 1.17 (10, 5552); 
.002; ns

.001, ns .002, ns .001, ns .002, ns .000, ns

Probable BN† x 
Gender

.997; 1.42 (5, 2776); 

.003; ns
.000, ns .001, ns .000, ns .000, ns .002, < .05

Probable BN† x 
Ethnicity

.997; .83 (10, 5552); 

.001; ns
.001, ns .001, ns .000, ns .001, ns .000, ns

Gender x Ethnicity 995; 1.40 (10, 5552); 
.003; ns

.001, ns .001, ns .003, < .05 .003, < .01 .000, ns

Probable BN† x 
Gender x Ethnicity

.994; 1.74 (10, 5552); 

.003; p = .048
.001, ns .001, ns .003, < .05 .003, < .05 .002, ns
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Corroborating this, in a large population-based Austral-
ian sample, 4.6% of adolescents were recently found to 
have probable BN (7.7% in females, 1.8% in males, with a 
gender ratio of 4.27:1) [43].

When applying a broader, less stringent inclusion cri-
terion (somewhat or certainly true symptom ratings, but 
the same frequency of compensatory behaviors) for prob-
able BN, substantially higher prevalence estimates (13.4% 
in girls vs. 8.2% in boys) were obtained. Some studies 
with dimensional measures have estimated the preva-
lence of disordered eating behaviors as ranging between 
14 and 22% [31, 36], while others have suggested that 
disordered behaviors or attitudes characteristic of eating 
disorder are substantially more common in adolescents 
and young adults than the diagnostic prevalence may 
suggest [53, 55, 71]. The present study supports these 
findings and suggests that there may be relatively high 
levels of subthreshold BN symptoms in the adolescent 
population. Considering that the rates of medical and 
psychological complications in eating problems that do 
not fit into a specific diagnostic frame are similar to those 
for full-threshold disorders [20, 30, 50], gaining a bet-
ter understanding of individuals who may have clinically 
significant symptom levels, but who may not seek help is 
an important task, especially as many of them may have 
comorbid problems.

It has been recently concluded that there is a gen-
eral lack of population-based data on disordered eating 
behaviors among adolescent males [28, 43], who have 
been described as “underdiagnosed, undertreated and 
misunderstood” [76]. It is well documented that females 
have a higher risk of developing BN symptoms [9], and 
yet, the female-to-male ratio estimates reported in previ-
ous studies have varied drastically from 3:1 [77] to 10:1 
[37, 41]. Furthermore, the hospitalization rates of males 
with eating problems have increased sharply in recent 
decades (by as much as 37%) [2], and younger patients 
diagnosed with eating disorders are more likely to be 
boys, as compared to in the older age groups [9]. Our 
findings of a higher prevalence of probable  BN in girls, 
as compared to boys, is in line with earlier research [41, 
43, 64, 77]. At the same time, the prevalence of BN symp-
toms in males in many previous studies may have been 
underestimated, especially considering that the rates 
of compensatory behaviors aimed at preventing weight 
gain were rather similar by gender in this study. Indeed, 
some authors have suggested that the gender difference 
in compensatory behaviors may not be very large, such 
as in an earlier study where 9% of female and 4% of male 
high school students reported daily self-induced vomit-
ing, and that many males may therefore have disordered 
eating behaviors severe enough to warrant medical evalu-
ation [5].

Accumulating evidence suggests that adolescents 
from ethnic minorities may have higher rates of eating 
disorders than previously reported [59]. For example, 
Striegel-Moore et  al. [75] found that African-American 
girls had significantly higher BN scores than White girls, 
but only in younger age groups (11 to 14 years), whereas 
middle adolescents (15 and 16  years) scored similarly. 
Some other studies have also reported higher levels of 
binge eating in African-American girls, as compared to 
Whites in middle school [13] and college students [12] 
and of higher rates of BN symptoms in Hispanic-Amer-
ican adolescents, compared to Whites [68], [77]. In the 
present study, significantly higher BN rates were found 
in White students, as compared to African-Americans, 
whereas Hispanic-Americans did not differ significantly 
from either group. It should also be noted that the gen-
der ratio varied widely within each ethnic group and 
that when applying less stringent criteria for probable 
BN (subthreshold symptoms) the symptom levels in eth-
nic minorities (both African-Americans and Hispanic-
Americans) became substantially higher, both decreasing 
the gender ratios within the ethnic groups and diminish-
ing differences between ethnicities within each gender.

Our finding that there was no significant association 
between SES and probable BN does not support previ-
ous reports of an inverse relationship between these vari-
ables. For example, a study that used data from a large 
racially mixed sample of high school students found that 
those in the highest SES group had the lowest levels of 
binge eating and vomiting [74]. This seeming contradic-
tion may however be explained by the predominantly low 
SES in the present study group, where over 71% of the 
students qualified for free/reduced lunch status at either 
point of the data collection. At the same time, while there 
may not be differences in eating disorder prevalence 
based on wealth, there may well be in access to eating 
disorder treatments as previous studies have emphasized 
the lack of access to treatment for ethnic minority youth, 
as well as for those with low SES (e.g. [27]).

In the present study, probable BN was significantly 
associated with almost every early risk factor, and in 
particular, posttraumatic stress, somatic and depressive 
symptoms, even though the levels of association were 
rather low. When considering predisposing psychiat-
ric symptoms more specifically, past traumatic experi-
ences have long been considered a significant, albeit 
non-specific, risk factor for disordered eating behaviors 
[8]. Studies of adults [18, 34] and adolescents [77] alike 
have reported higher rates of PTSD in individuals with 
BN. A number of studies have emphasized that adoles-
cents with eating disorders often suffer from primary 
anxiety and depressive disorders that began before the 
onset of their eating disorders [35, 84], that may increase 
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the likelihood of overeating and binge eating at follow up 
by as much as two times [65]. The lack of an interaction 
effect between probable BN and gender with regard to 
psychiatric comorbidity suggests that early internalizing 
problems have a similar, non-gender-specific influence 
on BN symptoms over time. This is in line with previous 
reports suggesting that males and females report simi-
lar levels of overall psychological distress and reduced 
quality of life associated with disordered eating behav-
iors [79]. At the same time, significantly higher levels of 
early somatic complaints and of posttraumatic stress in 
Hispanic-American boys, as compared to girls (opposite 
to the pattern in Whites and African-Americans), in rela-
tion to BN suggest that some early risks may be ethnic-
ity-specific. In contrast to this, the levels of internalizing 
problems in adolescents in general had gender-specific 
differences, with boys reporting lower levels of internal-
izing problems than girls, which is similar to what has 
been observed in previous studies (e.g. [48]).

Early psychiatric morbidity is considered as a general 
predisposing factor for BN symptoms [83] and patients 
with disordered eating behaviors may be more vulnerable 
to stress, as well as exhibit high levels of anxiety sensi-
tivity [8]. Individuals with BN symptoms tend to experi-
ence self-awareness difficulties in relation to their own 
emotional states, as well as with using appropriate strate-
gies to modulate their emotional reactions and to inhibit 
impulsive behavior in the context of emotional distress 
[83], leaving them more susceptible to emotional dis-
tress and other problems, which may become apparent 
at a rather early stage, as suggested by the present study. 
These early psychological conditions associated with BN 
symptoms may also substantially influence the degree 
of functional impairment observed in disordered eating 
behaviors, hence further complicating the situation [19]. 
Individuals with BN symptoms have also been shown to 
engage in increased sensation seeking behavior [25] and 
have elevated levels of impulsivity/urgency [24], and it 
has been argued that binge eating might be used to cope 
with the high levels of negative affect that may arise from 
such personality traits [73]. However, despite this earlier 
research, in the present study we did not find an associa-
tion between sensation seeking and probable BN, which 
highlights the importance of continuing to examine these 
relations in samples stratified by various factors such as 
gender and ethnicity in future studies.

Before concluding, several study limitations should be 
mentioned. First, although the study showed a longitudi-
nal association between early psychological and behav-
ioral problems and subsequent probable BN, it was not 
possible to establish causality. In this respect, being able 
to control for baseline levels of BN symptoms would have 
been beneficial. Second, the use of students’ self-reports 

means that the data may be subject to different forms of 
bias such as social desirability bias, and recall and report-
ing biases. Third, the study did not inquire specifically 
about whether the students had been previously diag-
nosed with or received any treatment for BN or any other 
eating disorder and other mental health problems. In 
addition, the study did not assess whether BN symptoms 
were associated with any functional impairment or prob-
lems with overweight. This is important, as it is likely that 
some of the adolescents, who were categorized as having 
probable BN, would not meet the diagnostic criteria for 
BN in clinical terms, making the results less generalizable 
to clinical populations. The three items (feeling fat when 
others say I am too thin; feeling very upset about overeat-
ing or weight gain; and worrying a lot about how to stop 
gaining weight) chosen for the assessment of Criterion D 
(body shape and weight unduly influence self-evaluation) 
may have not been able to operationalize the concept 
accurately, considering that BN symptoms may be even 
more common in those who are overweight (e.g. [42, 43]). 
This will have reduced the prevalence of BN in this study. 
Finally, the study had high attrition rates (80% of the 
original study sample retained), typical for urban, ethnic 
minority, low-income populations, as they tend to move 
frequently [39], may be forced to leave the city because of 
gentrification [4] and especially due to the fact that they 
have elevated school dropout rates that can reach up to 
50–80% in some metropolitan areas [21]. Hence, school-
based research projects with ethnic minority students 
are likely to encounter substantial attrition among the 
highest-risk youths, limiting the generalizability of find-
ings. Indeed, the students that dropped out in the present 
study reported higher levels of comorbid problems than 
those in the follow-up group and hence, they potentially 
represent a more vulnerable population and their inclu-
sion in the study could have impacted the results.

Conclusions
Similar to previous research with adolescents from the 
general population, ethnic minority economically disad-
vantaged youth from the present study reported a sub-
stantial number of BN symptoms. Adolescents with BN 
may already differ from others on a range of risk factors  
at a  relatively early, preclinical stage, regardless of gen-
der or ethnicity. Timely recognition of BN symptoms and 
associated early risk factors is important for early preven-
tion and intervention strategies, which should be imple-
mented regardless of background, ethnicity and gender. 
Future longitudinal research on large adolescent general 
population samples is needed in order to get a better 
understanding of the rates of BN and their dynamics over 
time by gender and in different ethnic groups.



Page 11 of 13Ruchkin et al. J Eat Disord           (2021) 9:136  

Abbreviations
BN: Bulimia nervosa; PTSD: Post‑traumatic stress disorder.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s40337‑ 021‑ 00479‑5.

Additional file 1. Table S-1. Statistics for ANCOVA tests, conducted sepa‑
rately for each dependent variable (early risk factors) (F(1,2794), η2, p).

Additional file 2. Figures 1–5. Comparisons of the early risk factors scores 
by ethnicity and gender.

Acknowledgements
Not applicable.

Authors’ contributions
VR participated in the design of the study, analysed and interpreted the data 
and was a major contributor in writing the manuscript. JJ contributed to the 
discussion of the findings and in the writing of the manuscript. MS‑S partici‑
pated in the design of the study, contributed to the discussion of the findings 
and in the writing of the manuscript. AS contributed to the discussion of the 
findings and in the writing of the manuscript. All authors read and approved 
the final manuscript.

Funding
Open access funding was provided by Uppsala University. The study was 
conducted as a part of an ongoing program of data collection that serves a 
monitoring function for the local public school system. The study was funded 
by the local department of education.

Availability of data and materials
Access to the data is restricted to the research group members in accordance 
with the initial IRB decision.

Declarations

Ethics approval and consent to participate
Parents were informed of the survey at the time of school registration, 
received a letter about the survey two weeks prior to its administration, and 
were offered the opportunity to decline participation. The informed consent 
procedure was approved by the university’s institutional review board and 
considered as an appropriate ethical procedure by the state legislature. Prior 
to the survey’s administration, students were read a detailed assent form 
outlining their participation with the assurance of confidentiality, and were 
asked to sign it to indicate assent (parent and child refusals were less than 1%). 
Project #6985 under the Yale University HIC Committee on Research Involving 
Human Subjects.

Consent for publication
Not applicable.

Competing interests
All the authors declare that there are no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this article.

Author details
1 Child and Adolescent Psychiatry Unit, Department of Neuroscience, Uppsala 
University, 751 85 Uppsala, Sweden. 2 Child Study Center, Yale University 
Medical School, New Haven, CT 06520, USA. 3 Säter Forensic Psychiatric Clinic, 
783 27 Säter, Sweden. 4 Department of Preventive Intervention for Psychiatric 
Disorders, National Institute of Mental Health, National Center of Neurology 
and Psychiatry, Kodaira, Tokyo, Japan. 5 Stockholm Center for Health and Social 
Change (SCOHOST), Södertörn University, Huddinge, Sweden. 6 Center of Neu‑
rodevelopmental Disorders (KIND), Centre for Psychiatry Research, Depart‑
ment of Women’s and Children’s Health, Karolinska Institutet, Stockholm, 
Sweden. 

Received: 17 March 2021   Accepted: 17 September 2021

References
 1. Abebe DS, Lien L, von Soest T. The development of bulimic symptoms 

from adolescence to young adulthood in females and males: a popula‑
tion‑based longitudinal cohort study. Int J Eat Disord. 2012;45:737–45. 
https:// doi. org/ 10. 1002/ eat. 20950.

 2. Agency for Healthcare Research and Quality. Eating disorders sending 
more Americans to the hospital. AHRQ News and Numbers, April 1, 2009. 
2009. https:// archi ve. ahrq. gov/ news/ newsr oom/ news‑ and‑ numbe rs/ 
040109. html. Accessed 16 Dec 2020

 3. American Psychiatric Association. Diagnostic and statistical manual of 
mental disorders. 5th ed. Washington: Author; 2013. https:// doi. org/ 10. 
1176/ appi. books. 97808 90425 596. dsm10.

 4. Atkinson R. The evidence on the impact of gentrification: new lessons for 
the urban renaissance? Int J Hous Pol. 2004;4:107–31. https:// doi. org/ 10. 
1080/ 14616 71042 00021 5479.

 5. Austin SB, Ziyadeh NJ, Forman S, Prokop LA, Keliher A, Jacobs D. Screen‑
ing high school students for eating disorders: results of a national initia‑
tive. Prev Chronic Dis. 2008;5:A114.19.

 6. Bardone‑Cone AM, Hunt RA, Watson HJ. An overview of concep‑
tualizations of eating disorder recovery, recent findings, and future 
directions. Curr Psychiatry Rep. 2018;20:79. https:// doi. org/ 10. 1007/ 
s11920‑ 018‑ 0932‑9.

 7. Becker AE, Franko DL, Speck A, Herzog DB. Ethnicity and differen‑
tial access to care for eating disorder symptoms. Int J Eat Disord. 
2003;33:205–12. https:// doi. org/ 10. 1002/ eat. 10129.

 8. Brewerton TD. Stress, trauma, and adversity as risk factors in the develop‑
ment of eating disorders. In: Smolak L, Levine M, editors. Wiley handbook 
of eating disorders. New York: Guilford; 2015. p. 445–60.

 9. Campbell K, Peebles R. Eating disorders in children and adolescents: state 
of the art review. Pediatrics. 2014;134:582–92. https:// doi. org/ 10. 1542/ 
peds. 2014‑ 0194.

 10. Carpenter J, Andrykowski M, Wilson J, Hall L, Kay Rayens M, Sachs B, Cun‑
ningham L. Psychometrics for two short forms of the Center for Epide‑
miologic Studies‑Depression Scale. Iss Ment Health Nurs. 1998;19:481–94.

 11. Chamay‑Weber B, Narring F, Michaud P. Partial eating disorders among 
adolescents: a review. J Adolesc Health. 2005;37:417–27. https:// doi. org/ 
10. 1016/j. jadoh ealth. 2004. 09. 014.

 12. Chandler SB, Abood DA, Lee DT, Cleveland MZ, Daly JA. Pathogenic eat‑
ing attitudes and behaviors and body dissatisfaction differences among 
black and white college students. Eat Dis Treat Prev. 1994;2:319–28. 
https:// doi. org/ 10. 1080/ 10640 26940 82491 30.

 13. Childress AC, Brewerton TD, Hodges EL, Jarrell MP. The Kids’ Eating 
Disorders Survey (KEDS): a study of middle school students. J Am Acad 
Child Adolesc Psychiatry. 1993;32:843–50. https:// doi. org/ 10. 1097/ 00004 
583‑ 19930 7000‑ 00021.

 14. Coffino JA, Udo T, Grilo CM. Rates of help‑seeking in US adults with 
lifetime DSM‑5 eating disorders: prevalence across diagnoses and dif‑
ferences by sex and ethnicity/race. Mayo Clin Proc. 2019;94:1415–26. 
https:// doi. org/ 10. 1016/j. mayocp. 2019. 02. 030.

 15. Cohen J. Statistical power analysis for the behavioral sciences. New York: 
Routledge Academic; 1988.

 16. Crago M, Shisslak CM, Estes LS. Eating disturbances among American 
minority groups: a review. Int J Eat Disord. 1996;19:239–48. https:// doi. 
org/ 10. 1002/ (SICI) 1098‑ 108X(199604) 19:3% 3c239:: AID‑ EAT2% 3e3.0. 
CO;2‑N.

 17. Dalle Grave R, Sartirana M, Sermattei S, Calugi S. Treatment of eating 
disorders in adults versus adolescents: similarities and differences. Clin 
Therap. 2021;43:70–84. https:// doi. org/ 10. 1016/j. clint hera. 2020. 10. 015.

 18. Dansky BS, Brewerton TD, O’Neil PM, Kilpatrick DG. The National Women’s 
Study: relationship of victimization and posttraumatic stress disorder 
to bulimia nervosa. Int J Eat Disord. 1997;21:213–28. https:// doi. org/ 10. 
1002/ (sici) 1098‑ 108x(199704) 21:3% 3c213:: aid‑ eat2% 3e3.0. co;2‑n.

 19. Davidsen AH, Hoyt WT, Poulsen S, Waaddegaard M, Lau M. Eating 
disorder severity and functional impairment: moderating effects of ill‑
ness duration in a clinical sample. Eat Weight Disord. 2016;22:499–507. 
https:// doi. org/ 10. 1007/ s40519‑ 016‑ 0319‑z.

https://doi.org/10.1186/s40337-021-00479-5
https://doi.org/10.1186/s40337-021-00479-5
https://doi.org/10.1002/eat.20950
https://archive.ahrq.gov/news/newsroom/news-and-numbers/040109.html
https://archive.ahrq.gov/news/newsroom/news-and-numbers/040109.html
https://doi.org/10.1176/appi.books.9780890425596.dsm10
https://doi.org/10.1176/appi.books.9780890425596.dsm10
https://doi.org/10.1080/1461671042000215479
https://doi.org/10.1080/1461671042000215479
https://doi.org/10.1007/s11920-018-0932-9
https://doi.org/10.1007/s11920-018-0932-9
https://doi.org/10.1002/eat.10129
https://doi.org/10.1542/peds.2014-0194
https://doi.org/10.1542/peds.2014-0194
https://doi.org/10.1016/j.jadohealth.2004.09.014
https://doi.org/10.1016/j.jadohealth.2004.09.014
https://doi.org/10.1080/10640269408249130
https://doi.org/10.1097/00004583-199307000-00021
https://doi.org/10.1097/00004583-199307000-00021
https://doi.org/10.1016/j.mayocp.2019.02.030
https://doi.org/10.1002/(SICI)1098-108X(199604)19:3%3c239::AID-EAT2%3e3.0.CO;2-N
https://doi.org/10.1002/(SICI)1098-108X(199604)19:3%3c239::AID-EAT2%3e3.0.CO;2-N
https://doi.org/10.1002/(SICI)1098-108X(199604)19:3%3c239::AID-EAT2%3e3.0.CO;2-N
https://doi.org/10.1016/j.clinthera.2020.10.015
https://doi.org/10.1002/(sici)1098-108x(199704)21:3%3c213::aid-eat2%3e3.0.co;2-n
https://doi.org/10.1002/(sici)1098-108x(199704)21:3%3c213::aid-eat2%3e3.0.co;2-n
https://doi.org/10.1007/s40519-016-0319-z


Page 12 of 13Ruchkin et al. J Eat Disord           (2021) 9:136 

 20. Eddy KY, Celio Doyle A, Hoste RR, Herzog DB, le Grange D. Eating 
disorder not otherwise specified in adolescents. J Am Acad Child Adol 
Psychiatry. 2008;47:156–64. https:// doi. org/ 10. 1097/ chi. 0b013 e3181 
5cd9cf.

 21. Editorial Projects in Education. Broader horizons: the challenge of 
college readiness for all students. State of the States (Diplomas Count 
2009). Retrieved May 31, 2021. http:// www. edweek. org/ ew/ toc/ 2009/ 
06/ 11/ index. html.

 22. Fairburn C, Stice E, Cooper Z, Doll H, Norman P, O’Connor M. Under‑
standing persistence in bulimia nervosa: a 5‑year naturalistic study. 
J Consult Clin Psychol. 2003;71:103–9. https:// doi. org/ 10. 1037/ 0022‑ 
006X. 71.1. 103.

 23. Favaro A, Caregaro L, Tenconi E, Bosello R, Santonastaso P. Time trends in 
age at onset of anorexia nervosa and bulimia nervosa. J Clin Psychiatry. 
2009;70:1715–21. https:// doi. org/ 10. 4088/ JCP. 09m05 176blu.

 24. Ferriter C, Ray LA. Binge eating and binge drinking: an integrative review. 
Eat Behav. 2011;12:99–107. https:// doi. org/ 10. 1016/j. eatbeh. 2011. 01. 001.

 25. Fischer S, Smith GT, Cyders MA. Another look at Impulsivity: a meta‑
analytic review comparing specifics dispositions to rash action in their 
relationship to bulimic symptoms. Clin Psychol Rev. 2008;28:1413–25. 
https:// doi. org/ 10. 1016/j. cpr. 2008. 09. 001.

 26. Gard MC, Freeman CP. The dismantling of a myth: a review of eating dis‑
orders and socioeconomic status. Int J Eat Disord. 1996;20:1–12. https:// 
doi. org/ 10. 1002/ (SICI) 1098‑ 108X(199607) 20:1% 3c1:: AID‑ EAT1% 3e3.0. 
CO;2‑M.

 27. Goeree MS, Ham JC, Iorio D. Race, Social Class, and Bulimia Nervosa. IZA 
Discussion Paper #5823, 2011, Retrieved May 31, 2021. https:// ssrn. com/ 
abstr act= 18776 36

 28. Gorrell S, Murray SB. Eating disorders in males. Child Adolesc Psychiatr 
Clin N Am. 2019;28:641–51. https:// doi. org/ 10. 1016/j. chc. 2019. 05. 012.

 29. Hammerle F, Huss M, Ernst V, Bürger A. Thinking dimensional: prevalence 
of DSM‑5 early adolescent full syndrome, partial and subthreshold eat‑
ing disorders in a cross‑sectional survey in German schools. BMJ Open. 
2016;6(5):e010843. https:// doi. org/ 10. 1136/ bmjop en‑ 2015‑ 010843.

 30. Herpertz‑Dahlmann B. Adolescent eating disorders: definitions, symp‑
tomatology, epidemiology, and comorbidity. Child Adolesc Psychiatr Clin 
N Am. 2009;18:31–47. https:// doi. org/ 10. 1016/j. chc. 2008. 07. 005.

 31. Hölling H, Schlack R. Eating disorders in children and adolescents: first 
results of the German Health Interview and Examination Survey for 
Children and Adolescents (KiGGS) [in German]. Bundesgesundheitsblatt 
Gesundheitsforschung Gesundheitsschutz. 2007;50:794–9. https:// doi. 
org/ 10. 1007/ s00103‑ 007‑ 0242‑6.

 32. Holm‑Denoma JM, Hankin BL, Young JF. Developmental trends of eating 
disorder symptoms and comorbid internalizing symptoms in children 
and adolescents. Eat Behav. 2014;15:275–9. https:// doi. org/ 10. 1016/j. 
eatbeh. 2014. 03. 015.

 33. Hoyle RH, Stephenson MT, Palmgreen P, Lorch EP, Donohew RL. Reliability 
and validity of a brief measure of sensation seeking. Pers Individ Dif. 
2002;32:401–14. https:// doi. org/ 10. 1016/ S0191‑ 8869(01) 00032‑0.

 34. Hudson JI, Hiripi E, Pope HG, Kessler RC. The prevalence and correlates 
of eating disorders in the National Comorbidity Survey Replication. Biol 
Psychiatry. 2007;61:348–58. https:// doi. org/ 10. 1016/j. biops ych. 2006. 03. 
040.

 35. Johnson JG, Cohen P, Kotler L, Kasen S, Brook JS. Psychiatric disorders 
associated with risk for the development of eating disorders during ado‑
lescence and early adulthood. J Consult Clin Psychol. 2002;70:1119–28. 
https:// doi. org/ 10. 1037/ 0022‑ 006X. 70.5. 1119.

 36. Jones JM, Bennett S, Olmsted MP, Lawson ML, Rodin G. Disordered eating 
attitudes and behaviours in teenaged girls: a school‑based study. CMAJ. 
2001;165:547–52 (PMCID: PMC81412).

 37. Keski‑Rahkonen A, Mustelin L. Epidemiology of eating disorders in 
Europe: prevalence, incidence, comorbidity, course, consequences, and 
risk factors. Curr Opin Psychiatry. 2016;29:340–5. https:// doi. org/ 10. 1097/ 
YCO. 00000 00000 000278.

 38. Lavender JM, Mitchell JE. Eating disorders and their relationship to impul‑
sivity. Curr Treat Opt Psychiatry. 2015;2:394–401. https:// doi. org/ 10. 1007/ 
s40501‑ 015‑ 0061‑6.

 39. Lewis DA, Sinha V. Moving up and moving out? Economic and residential 
mobility of low‑income Chicago families. Urban Aff Rev. 2007;43:139–70. 
https:// doi. org/ 10. 1177/ 10780 87407 305601.

 40. Litmanen J, Fröjd S, Marttunen M, Isomaa R, Kaltiala‑Heino R. Are eating 
disorders and their symptoms increasing in prevalence among adoles‑
cent population? Nord J Psychiatry. 2017;71:61–6. https:// doi. org/ 10. 
1080/ 08039 488. 2016. 12242 72.

 41. Marques L, Alegria M, Becker AE, Chen CN, Fang A, Chosak A, Diniz JB. 
Comparative prevalence, correlates of impairment, and service utilization 
for eating disorders across US ethnic groups: implications for reducing 
ethnic disparities in health care access for eating disorders. Int J Eat 
Disord. 2011;44:412–20. https:// doi. org/ 10. 1002/ eat. 20787.

 42. Micali N, Solmi F, Horton NJ, et al. Adolescent eating disorders predict 
psychiatric, high‑risk behaviors and weight outcomes in young adult‑
hood. J Am Acad Child Adolesc Psychiatry. 2015;54:652‑659.e1. https:// 
doi. org/ 10. 1016/j. jaac. 2015. 05. 009.

 43. Mitchison D, Mond J, Bussey K, Griffiths S, Trompeter N, Lonergan A, Pike 
KM, Murray SB, Hay P. DSM‑5 full syndrome, other specified, and unspeci‑
fied eating disorders in Australian adolescents: prevalence and clinical 
significance. Psychol Med. 2020;50:981–90. https:// doi. org/ 10. 1017/ S0033 
29171 90008 98.

 44. Musci RJ, Hart SR, Ialongo N. Internalizing antecedents and conse‑
quences of binge‑eating behaviors in a community‑based, urban sample 
of African American females. Prevent Sci. 2014;15:570–8. https:// doi. org/ 
10. 1007/ s11121‑ 013‑ 0411‑9.

 45. National Institute of Mental Health. Eating disorders. 2017. Retrieved 
December 4, 2020. https:// www. nimh. nih. gov/ health/ topics/ eating‑ disor 
ders/ index. shtml.

 46. Neumark‑Sztainer D, Wall M, Larson NI, Eisenberg ME, Loth K. Dieting and 
disordered eating behaviors from adolescence to young adulthood: find‑
ings from a 10‑year longitudinal study. J Am Diet Assoc. 2011;111:1004–
11. https:// doi. org/ 10. 1016/j. jada. 2011. 04. 012.

 47. New Haven Public Schools. Demographics NHPS, Retrieved July 7, 2021. 
2019. http:// www. old. nhps. net/ nhpsd emogr aphics

 48. Ormel J, Oldehinkel AJ, Ferdinand RF, Hartman CA, De Winter AF, Veenstra 
R, Vollebergh W, Minderaa RB, Buitelaarm JK, Verhulst FC. Internalizing 
and externalizing problems in adolescence: general and dimension‑spe‑
cific effects of familial loadings and preadolescent temperament traits. 
Psychol Med. 2005;35:1825–35. https:// doi. org/ 10. 1017/ S0033 29170 
50058 29.

 49. Patel M, Doku V, Tennakoon L. Challenges in recruitment of research 
participants. Adv Psychiatr Treat. 2003;9:229–38. https:// doi. org/ 10. 1192/ 
apt.9. 3. 229.

 50. Peebles R, Hardy KK, Wilson JL, Lock JD. Are diagnostic criteria for eating 
disorders markers of medical severity? Pediatrics. 2010;125:e1193‑1201. 
https:// doi. org/ 10. 1542/ peds. 2008‑ 1777.

 51. Pynoos RS, Frederick C, Nader K, Arroyo W, Steinberg A, Eth S, Nunez F, 
Fairbanks L. Life threat and posttraumatic stress in school‑age children. 
Arch Gen Psychiatry. 1987;44:1057–63. https:// doi. org/ 10. 1001/ archp syc. 
1987. 01800 24003 1005.

 52. Pynoos RS, Goenjian A, Tashjian M, Karakashian M, Manjikian R, Manouk‑
ian G, Steinberg AM, Fairbanks LA. Post‑traumatic stress reactions in chil‑
dren after the 1988 Armenian earthquake. Br J Psychiatry. 1993;163:239–
47. https:// doi. org/ 10. 1192/ bjp. 163.2. 239.

 53. Quick V, Berg KC, Bucchianeri MM, Byrd‑Bredbenner C. Identification of 
eating disorder pathology in college students: a comparison of DSM‑IV‑
TR and DSM‑5 diagnostic criteria. Adv Eat Disord. 2014;2:112–24. https:// 
doi. org/ 10. 1080/ 21662 630. 2013. 869388.

 54. Radloff LS. The CES‑D scale: a self‑report depression scale for research in 
the general population. Appl Psychol Meas. 1977;71:385–401. https:// doi. 
org/ 10. 1177/ 01466 21677 00100 306.

 55. Ravens‑Sieberer U, Kurth BM, KiGGS study group; BELLA study group. The 
mental health module (BELLA study) within the German Health Interview 
and Examination Survey of Children and Adolescents (KiGGS): study 
design and methods. Eur Child Adolesc Psychiatry. 2008;17(1):10–21. 
https:// doi. org/ 10. 1007/ s00787‑ 008‑ 1002‑3.

 56. Ricciardelli LA, McCabe MP. Eating disorders in boys and men. In: Smolak 
L, Levine MP, editors. The Wiley handbook of eating disorders: Vol. 1. Basic 
concepts and foundational research. Chichester: Wiley; 2015. p. 492–506.

 57. Roberts RE, Lewinsohn PM, Seeley JR. Screening for adolescent depres‑
sion: a comparison of depression scales. J Am Acad Child Adolesc 
Psychiatry. 1991;30:58–66. https:// doi. org/ 10. 1097/ 00004 583‑ 19910 
1000‑ 00009.

https://doi.org/10.1097/chi.0b013e31815cd9cf
https://doi.org/10.1097/chi.0b013e31815cd9cf
http://www.edweek.org/ew/toc/2009/06/11/index.html
http://www.edweek.org/ew/toc/2009/06/11/index.html
https://doi.org/10.1037/0022-006X.71.1.103
https://doi.org/10.1037/0022-006X.71.1.103
https://doi.org/10.4088/JCP.09m05176blu
https://doi.org/10.1016/j.eatbeh.2011.01.001
https://doi.org/10.1016/j.cpr.2008.09.001
https://doi.org/10.1002/(SICI)1098-108X(199607)20:1%3c1::AID-EAT1%3e3.0.CO;2-M
https://doi.org/10.1002/(SICI)1098-108X(199607)20:1%3c1::AID-EAT1%3e3.0.CO;2-M
https://doi.org/10.1002/(SICI)1098-108X(199607)20:1%3c1::AID-EAT1%3e3.0.CO;2-M
https://ssrn.com/abstract=1877636
https://ssrn.com/abstract=1877636
https://doi.org/10.1016/j.chc.2019.05.012
https://doi.org/10.1136/bmjopen-2015-010843
https://doi.org/10.1016/j.chc.2008.07.005
https://doi.org/10.1007/s00103-007-0242-6
https://doi.org/10.1007/s00103-007-0242-6
https://doi.org/10.1016/j.eatbeh.2014.03.015
https://doi.org/10.1016/j.eatbeh.2014.03.015
https://doi.org/10.1016/S0191-8869(01)00032-0
https://doi.org/10.1016/j.biopsych.2006.03.040
https://doi.org/10.1016/j.biopsych.2006.03.040
https://doi.org/10.1037/0022-006X.70.5.1119
https://doi.org/10.1097/YCO.0000000000000278
https://doi.org/10.1097/YCO.0000000000000278
https://doi.org/10.1007/s40501-015-0061-6
https://doi.org/10.1007/s40501-015-0061-6
https://doi.org/10.1177/1078087407305601
https://doi.org/10.1080/08039488.2016.1224272
https://doi.org/10.1080/08039488.2016.1224272
https://doi.org/10.1002/eat.20787
https://doi.org/10.1016/j.jaac.2015.05.009
https://doi.org/10.1016/j.jaac.2015.05.009
https://doi.org/10.1017/S0033291719000898
https://doi.org/10.1017/S0033291719000898
https://doi.org/10.1007/s11121-013-0411-9
https://doi.org/10.1007/s11121-013-0411-9
https://www.nimh.nih.gov/health/topics/eating-disorders/index.shtml
https://www.nimh.nih.gov/health/topics/eating-disorders/index.shtml
https://doi.org/10.1016/j.jada.2011.04.012
http://www.old.nhps.net/nhpsdemographics
https://doi.org/10.1017/S0033291705005829
https://doi.org/10.1017/S0033291705005829
https://doi.org/10.1192/apt.9.3.229
https://doi.org/10.1192/apt.9.3.229
https://doi.org/10.1542/peds.2008-1777
https://doi.org/10.1001/archpsyc.1987.01800240031005
https://doi.org/10.1001/archpsyc.1987.01800240031005
https://doi.org/10.1192/bjp.163.2.239
https://doi.org/10.1080/21662630.2013.869388
https://doi.org/10.1080/21662630.2013.869388
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1007/s00787-008-1002-3
https://doi.org/10.1097/00004583-199101000-00009
https://doi.org/10.1097/00004583-199101000-00009


Page 13 of 13Ruchkin et al. J Eat Disord           (2021) 9:136  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 58. Rojo‑Moreno L, Arribas P, Plumed J, et al. Prevalence and comorbidity 
of eating disorders among a community sample of adolescents: 2‑year 
follow‑up. Psychiatry Res. 2015;227:52–7. https:// doi. org/ 10. 1016/j. psych 
res. 2015. 02. 015.

 59. Rosen DS. American Academy of Pediatrics Committee on Adolescence. 
Identification and management of eating disorders in children and 
adolescents. Pediatrics. 2010;126:1240–53. https:// doi. org/ 10. 1542/ peds. 
2010‑ 2821.

 60. Rowe R, Pickles A, Simonoff E, Bulik CM, Silberg JL. Bulimia symptoms in 
the Virginia Twin Study of Adolescent Behavioral Development: corre‑
lates, comorbidity, and genetics. Biol Psychiatry. 2002;51:172–82. https:// 
doi. org/ 10. 1016/ s0006‑ 3223(01) 01257‑4.

 61. Ruchkin V, Schwab‑Stone M, Vermeiren R. Social and Health Assessment 
(SAHA): psychometric development summary. New Haven: Yale Univer‑
sity; 2004.

 62. Ruchkin V, Henrich CC, Jones SM, Vermeiren R, Schwab‑Stone M. Violence 
exposure and psychopathology in urban youth: the mediating role of 
posttraumatic stress. J Abnorm Child Psychol. 2007;35:578–93. https:// 
doi. org/ 10. 1007/ s10802‑ 007‑ 9114‑7.

 63. Schwab‑Stone M, Koposov R, Vermeiren R, Ruchkin V. Cross‑cultural find‑
ings on community violence exposure and internalizing psychopathol‑
ogy: comparing adolescents in the United States, Russia, and Belgium. 
Child Psychiatry Hum Dev. 2013;44:516–24. https:// doi. org/ 10. 1007/ 
s10578‑ 012‑ 0344‑8.

 64. Silén Y, Sipilä PN, Raevuori A, Mustelin L, Marttunen M, Kaprio J, Keski‑
Rahkonen A. DSM‑5 eating disorders among adolescents and young 
adults in Finland: a public health concern. Int J Eat Disord. 2020;53:520–
31. https:// doi. org/ 10. 1002/ eat. 23236.

 65. Skinner HH, Haines J, Austin SB, Field AE. A prospective study of overeat‑
ing, binge eating, and depressive symptoms among adolescent and 
young adult women. J Adolesc Health. 2012;50:478–83. https:// doi. org/ 
10. 1016/j. jadoh ealth. 2011. 10. 002.

 66. Slane JD, Klump K, McGue M, Iacono WG. Developmental trajectories of 
disordered eating from early adolescence to young adulthood: a longitu‑
dinal study. Int J Eat Disord. 2014;47:793–801. https:// doi. org/ 10. 1002/ eat. 
22329.

 67. Sonneville KR, Horton NJ, Micali N, Crosby RD, Swanson SA, Solmi F, Field 
AE. Longitudinal associations between binge eating and overeating and 
adverse outcomes among adolescents and young adults: does loss of 
control matter? Pediatrics. 2013;167:149–55. https:// doi. org/ 10. 1001/ 
2013. jamap ediat rics. 12.

 68. Sonneville KR, Lipson SK. Disparities in eating disorder diagnosis 
and treatment according to weight status, race/ethnicity, socioeco‑
nomic background, and sex among college students. Int J Eat Disord. 
2018;51:518–26. https:// doi. org/ 10. 1002/ eat. 22846.

 69. Stice E, Telch CF, Rizvi SL. Development and validation of the Eating Disor‑
der Diagnostic Scale: a brief self‑report measure of anorexia, bulimia, and 
binge‑eating disorder. Psychol Assess. 2000;12:123–31. https:// doi. org/ 10. 
1037// 1040‑ 3590. 12.2. 123.

 70. Stice E, Marti CN, Shaw H, Jaconis M. An 8‑year longitudinal study 
of the natural history of threshold, subthreshold, and partial eating 
disorders from a community sample of adolescents. J Abnorm Psychol. 
2009;118:587–97. https:// doi. org/ 10. 1037/ a0016 481.

 71. Stice E, Marti CN, Rohde P. Prevalence, incidence, impairment, and 
course of the proposed DSM‑5 eating disorder diagnoses in an 8‑year 

prospective community study of young women. J Abnorm Psychol. 
2013;122:445–57. https:// doi. org/ 10. 1037/ a0030 679.

 72. Stice E, Gau J, Rohde P. Risk factors that predict future onset of each 
DSM‑5 eating disorder: predictive specificity in high‑risk adolescent 
females. J Abnorm Psychol. 2017;126:38–51.

 73. Stickley A, Koyanagi A, Koposov R, McKee M, Murphy A, Ruchkin V. Binge 
drinking and eating problems in Russian adolescents. Alcohol Clin Exp 
Res. 2015;39(3):540–7. https:// doi. org/ 10. 1111/ acer. 12644.

 74. Story M, French SA, Resnick MD, Blum RW. Ethnic/racial and socioeco‑
nomic differences in dieting behaviors and body image perceptions in 
adolescents. Int J Eat Disord. 1995;18(2):173–9. https:// doi. org/ 10. 1002/ 
1098‑ 108x(199509) 18:2% 3c173:: aid‑ eat22 60180 210% 3e3.0. co;2‑q.

 75. Striegel‑Moore RH, Schreiber GB, Lo A, Crawford P, Obarzanek E, Rodin 
J. Eating disorder symptoms in a cohort of 11 to 16‑year‑old black 
and white girls: the NHLBI growth and health study. Int J Eat Disord. 
2000;27:49–66. https:// doi. org/ 10. 1002/ (sici) 1098‑ 108x(200001) 27:1% 
3c49:: aid‑ eat6% 3e3.0. co;2‑e.

 76. Strother E, Lemberg R, Stanford SC, Turbeville D. Eating disorders in 
men: underdiagnosed, undertreated, and misunderstood. Eat Disord. 
2012;20:346–55. https:// doi. org/ 10. 1080/ 10640 266. 2012. 715512.

 77. Swanson SA, Crow SJ, Le Grange D, Swendsen J, Merikangas KR. Preva‑
lence and correlates of eating disorders in adolescents: results from the 
National Comorbidity Survey Replication Adolescent Supplement. Arch 
Gen Psychiatry. 2011;68:714–23. https:// doi. org/ 10. 1001/ archg enpsy chiat 
ry. 2011. 22.

 78. Taylor DC, Szatmari P, Boyle MH, Offord DR. Somatization and the vocabu‑
lary of everyday bodily experiences and concerns: a community study of 
adolescents. J Am Acad Child Adolesc Psychiatry. 1996;35:491–9. https:// 
doi. org/ 10. 1097/ 00004 583‑ 19960 4000‑ 00015.

 79. Timko CA, DeFilipp L, Dakanalis A. Sex differences in adolescent anorexia 
and bulimia nervosa: beyond the signs and symptoms. Curr Psychiatry 
Rep. 2019;21(1):1. https:// doi. org/ 10. 1007/ s11920‑ 019‑ 0988‑1.

 80. Tith RM, Paradis G, Potter BJ, Low N, Healy‑Profitós J, He S, Auger N. Asso‑
ciation of bulimia nervosa with long‑term risk of cardiovascular disease 
and mortality among women. JAMA Psychiat. 2020;77:44–51. https:// doi. 
org/ 10. 1001/ jamap sychi atry. 2019. 2914.

 81. Treasure J, Duarte TA, Schmidt U. Eating disorders. Lancet. 
2020;395(10227):899–911. https:// doi. org/ 10. 1016/ S0140‑ 6736(20) 
30059‑3.

 82. Wade TD, Bulik CM, Prescott C, Kendler KS. Sex influences on shared risk 
factors for bulimia nervosa and other psychiatric disorders. Arch Gen 
Psychiatry. 2004;61:251–6. https:// doi. org/ 10. 1001/ archp syc. 61.3. 251.

 83. Wade TD. Recent research on bulimia nervosa. Psychiatr Clin North Am. 
2019;42:21–32. https:// doi. org/ 10. 1016/j. psc. 2018. 10. 002.

 84. Zaider TI, Johnson JG, Cockell SJ. Psychiatric disorders associated with 
the onset and persistence of bulimia nervosa and binge eating disorder 
during adolescence. J Youth Adolesc. 2002;31:319–29. https:// doi. org/ 10. 
1023/A: 10156 94623 574.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1016/j.psychres.2015.02.015
https://doi.org/10.1016/j.psychres.2015.02.015
https://doi.org/10.1542/peds.2010-2821
https://doi.org/10.1542/peds.2010-2821
https://doi.org/10.1016/s0006-3223(01)01257-4
https://doi.org/10.1016/s0006-3223(01)01257-4
https://doi.org/10.1007/s10802-007-9114-7
https://doi.org/10.1007/s10802-007-9114-7
https://doi.org/10.1007/s10578-012-0344-8
https://doi.org/10.1007/s10578-012-0344-8
https://doi.org/10.1002/eat.23236
https://doi.org/10.1016/j.jadohealth.2011.10.002
https://doi.org/10.1016/j.jadohealth.2011.10.002
https://doi.org/10.1002/eat.22329
https://doi.org/10.1002/eat.22329
https://doi.org/10.1001/2013.jamapediatrics.12
https://doi.org/10.1001/2013.jamapediatrics.12
https://doi.org/10.1002/eat.22846
https://doi.org/10.1037//1040-3590.12.2.123
https://doi.org/10.1037//1040-3590.12.2.123
https://doi.org/10.1037/a0016481
https://doi.org/10.1037/a0030679
https://doi.org/10.1111/acer.12644
https://doi.org/10.1002/1098-108x(199509)18:2%3c173::aid-eat2260180210%3e3.0.co;2-q
https://doi.org/10.1002/1098-108x(199509)18:2%3c173::aid-eat2260180210%3e3.0.co;2-q
https://doi.org/10.1002/(sici)1098-108x(200001)27:1%3c49::aid-eat6%3e3.0.co;2-e
https://doi.org/10.1002/(sici)1098-108x(200001)27:1%3c49::aid-eat6%3e3.0.co;2-e
https://doi.org/10.1080/10640266.2012.715512
https://doi.org/10.1001/archgenpsychiatry.2011.22
https://doi.org/10.1001/archgenpsychiatry.2011.22
https://doi.org/10.1097/00004583-199604000-00015
https://doi.org/10.1097/00004583-199604000-00015
https://doi.org/10.1007/s11920-019-0988-1
https://doi.org/10.1001/jamapsychiatry.2019.2914
https://doi.org/10.1001/jamapsychiatry.2019.2914
https://doi.org/10.1016/S0140-6736(20)30059-3
https://doi.org/10.1016/S0140-6736(20)30059-3
https://doi.org/10.1001/archpsyc.61.3.251
https://doi.org/10.1016/j.psc.2018.10.002
https://doi.org/10.1023/A:1015694623574
https://doi.org/10.1023/A:1015694623574

	Prevalence and early risk factors for bulimia nervosa symptoms in inner-city youth: gender and ethnicity perspectives
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Plain English summary 
	Background
	Methods
	Participants
	Procedure
	Measures
	Measures in Year 1
	Measures in Year 2
	Statistical analyses

	Results
	Gender differences in BN symptoms and early risk factors
	Probable BN in relation to ethnicity and SES
	Probable BN and early risk factors
	MANCOVA main effects
	MANCOVA interaction effects
	Uni-ANCOVA


	Discussion
	Conclusions
	Acknowledgements
	References


