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Abstract: Adolescents and young adults, particularly females, are highly vulnerable to the develop-
ment of anxiety disorders, depression, and eating disorders. Comorbid anxiety disorder or depression
in eating disorders are associated with greater symptom severity, poorer prognosis, and burden of
illness. Nonetheless, studies on what affects the relationship between anxiety, depression, and eating
disorders in female at-risk samples are scarce. Using hierarchical linear modeling, the present study
examined potential moderators to explain between-person differences in the association between anx-
iety, depression, and eating disorder-related impairment within 12- to 25-year-old females (N = 320).
High impairment in anxiety/depression was associated with more severe eating disorder symptoms.
Older age as well as greater impairment in mood dysregulation, self-esteem, and perfectionism were
linked to more severe eating disorder symptomatology. Whereas mood dysregulation, self-esteem,
and perfectionism had no statistically significant moderating effects, younger age appeared to aug-
ment the association of anxiety/depression and eating disorder symptomatology. Preventive care
in particular needs to consider age-related effects as eating disorder symptoms are associated more
strongly with symptoms of anxiety and depression in early adolescence.

Keywords: eating disorders; depression; anxiety; adolescence; perfectionism; self-esteem; mood;
emotion regulation

1. Introduction

Adolescence is a phase of profound socioaffective and neurocognitive changes reach-
ing into early adulthood which is accompanied by a heightened vulnerability for onset of
mental problems and disorders [1,2]. Female adolescents and young adults are particularly
at risk for eating disorders [3,4]. In a large Austrian sample, 31% of female adolescents aged
10 to 18 years were found to be at risk to develop an eating disorder [5]. In young women,
eating disorder symptoms are highly prevalent. Ward and colleagues estimated the disease
dynamics of eating disorders up to the age of 40 based on nationally representative US
survey data and found the highest annual prevalence at age 21, with initial onset mostly
before the age of 25 [6]. High vulnerability for eating disorders in this age group is marked
by specific risk factors such as body dissatisfaction and body image concerns.

Anxiety disorders and depression are among the most prevalent mental disorders in
adolescence [7]. Both are the most common comorbid diagnoses in eating disorders [8,9],
especially in adolescence [10]. In a recent study on 15- to 25-year-old females, those with
lifetime major depressive disorder or anxiety disorder were four times more likely to have
a lifetime eating disorder [11].

Similar to anxiety disorders, individuals with an eating disorder use dysfunctional
strategies such as disordered eating to cope with their emotions [12]. In addition, persisting
comorbid anxiety symptoms after eating disorder remission increase risk of relapse [13]
as individuals revert to former eating disorder-related coping behaviors [14]. In female
adolescents and young adults, comorbid anxiety disorders are associated with greater
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eating disorder psychopathology [15]. Specifically, comorbid social anxiety hampers
recovery efforts as avoidance of interpersonal situations and fears of negative evaluations
interfere with treatment engagement and building a good therapeutic relationship [16].

Increasing prevalence rates are reported for depressive disorders in adolescents and
young adults, e.g., in the US [17], the UK [18], and Finland [19], especially in girls [20]. Con-
cerns about and negative perception of oneself as well as one’s appearance are associated
with onset and maintenance of eating disorders and depression [21,22]. Poor therapeutic
outcome may be explained by symptoms that reinforce each other: dysfunctional social
interaction patterns in depression lead to negative interpersonal experiences that increase
the risk for dysfunctional emotion regulation (i.e., disordered eating) [23]. In line with
this, eating pathology aggravates with greater severity of affective symptoms [24,25], and
depressed mood improves with weight restoration [26].

In summary, evidence supports a strong relationship between anxiety, depression,
and eating disorders. Comorbid depression and anxiety symptoms in eating disorders are
a marker of greater symptom severity and poorer prognosis and outcome, particularly
in young females. To date, only a few studies have explored the differences between
individuals with clinical eating disorders with and without comorbid depression and
anxiety disorders, e.g., [27–29]. A more recent study identified factors such as a restrictive
eating disorder subtype and a deterioration of the general health status relative to one year
ago as well as medical comorbidities and low educational level as critical causes for anxiety
and depression in adult outpatient eating disorder patients [30]. Nevertheless, studies with
adolescent samples exploring the link between anxiety, depression, and eating disorder
symptomatology going beyond demographic or clinical characteristics (e.g., age at onset,
bingeing, and vomiting frequency) are scarce.

Theoretical models that have received the most empirical support are based on the
assumption that anxiety, depression, and eating disorders are characterized by a shared
etiology [12]. In the present study, the focus is on three aspects that are associated with
eating disorders and play a role in the development and maintenance of anxiety disorders
and depression. To be more precise, the present study investigates whether these factors
moderate the relation between eating disorders and anxiety/depression.

Emotion regulation describes the awareness and recognition as well as the attempt
to regulate emotional states in accordance with regulation-related goals [31,32]. Evidence
suggests that dysfunctional regulation serves as a transdiagnostic risk and maintenance
factor involved in several mental disorders including anxiety, depression, and eating
disorders [31]. Maladaptive regulation strategies (e.g., avoidance) are associated with
more severe psychopathology in all three disorders [31,33]. It is suggested that disordered
eating behaviors themselves are maladaptive strategies to regulate negative emotional
states [31]. For instance, higher levels of anxiety and depression may lead to the use
of dysfunctional emotion regulation strategies such as disordered eating (e.g., bingeing),
possibly resulting in greater eating disorder psychopathology and vice versa. As experience
of stress and negative emotions heightens, adolescents and young adults are in greater
need of effective emotion regulation [34], and a dysfunctional emotion regulation may be
particularly problematic in this age group [35].

In the transdiagnostic theory of eating disorders, low self-esteem and perfectionism
are key maintaining factors [36]. The former describes a pervasive negative view, concepts,
and beliefs about one’s self-worth [36]. Low self-esteem is linked to negative perception of
one’s body and body dissatisfaction, i.e., prominent risk factors for eating disorders [37].
In addition, eating disorder symptoms aggravate low self-esteem as well as negative affect
and negative social evaluation (e.g., fear of negative evaluations by others) [38]. Particularly
in girls, low self-esteem was found during adolescence and increasing with age [39,40].
Low self-esteem affects a range of health outcomes [41] and presents a prospective risk
factor for the development of depression in adolescents and young adults [37,42,43]. Low
self-esteem is also characteristic of patients with anxiety disorder [44,45].
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Perfectionism is a multidimensional concept encompassing the pursuit of high stan-
dards and critical self-evaluation when failing to achieve these standards [46]. According
to Fairburn et al.’s transdiagnostic theory, perfectionism is another key maintaining factor
for eating disorders [36]. Perfectionism significantly predicted eating disorder-related
impairment and was associated with eating pathology [47,48]. In addition, elevated rates
of perfectionism are found in anxiety disorders and depression, and it is significantly
associated with anxiety and depression in both adolescents with clinical and subclinical
eating disorders [49–51].

However, the role that dysfunctions in regulating one’s emotions, self-esteem, and
perfectionism may play in the association between anxiety, depression, and eating disorder-
related impairment and symptomatology is yet to be determined.

1.1. Study Aim

Given the high prevalence rates of anxiety, depression, and eating disorders, their
high comorbidities, as well as the immense impairment associated with these illnesses,
there is a clear need to understand their association more precisely, particularly in young
females.

The present study explores the association between anxiety/depression and eating
disorder-related impairment in female adolescents and young adults. Based on a large
longitudinal dataset, the importance of evidence-supported risk and transdiagnostic factors
of eating disorders as potential moderators for this association is investigated.

It was hypothesized that (a) higher levels of anxiety/depression are associated with
greater eating disorder-related impairment, and that (b) the strength of this association
differs significantly between participants. Finally, it was hypothesized that (c) these differ-
ences can be partly explained by four moderators, i.e., mood dysregulation, self-esteem,
perfectionism, and age.

1.2. Contribution

To date, studies on the moderation of depression, anxiety, and eating disorder-related
impairment are scarce. This study contributes to the understanding of transdiagnostic risk
factors and etiology as well as maintenance of eating disorders by examining potential
moderators longitudinally in a large sample of young females.

2. Materials and Methods
2.1. Participants and Procedures

Data were obtained from the ProYouth initiative which aimed at the dissemination
of an Internet-based eating disorder prevention program (for a description of the ProY-
outh program see: [52]) into routine care. The ProYouth initiative did not aim at testing
the intervention’s efficacy, but rather at investigating different implementation and dis-
semination strategies. In order to participate in ProYouth, participants completed an
initial online screening including questions that assessed demographics, utilization of
eating disorder treatment, as well as eating disorder-related risk factors and symptoms.
Inclusion criteria were sufficient German language skills and Internet access. Participants
endorsing risk for development of an eating disorder in the initial online screening were
encouraged to register for the program. Following their registration, they were invited
to brief bi-weekly monitoring assessments of eating disorder symptoms and the PHQ-4
(anxiety/depression [53]).

Participants over 25 years were excluded from the analyses. In total, 320 female
participants who completed at least two of these bi-weekly assessments were included
in the current study. Assessments were conducted using the ASMO software (Center for
Psychotherapy Research, Heidelberg University Hospital, Heidelberg, Germany [54]). The
mean number of online assessments completed by each participant was 6.64 (SD = 9.13);
40.3% of participants completed five or more assessments.
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2.2. Measures
2.2.1. Initial Online Screening

Within the initial online screening, participants reported their age, sex, body weight
and height, of which the latter were used to calculate participants’ body mass index
(BMI). Eating disorder-related risk factors were assessed with the Weight Concerns Scale
(WCS [55]), the Short Evaluation of Eating Disorders (SEED [56]), and the Eating Disorder
Examination-Questionnaire (EDE-Q [57]).

The WCS is a five-item self-report questionnaire on weight and shape concerns on a
scale ranging from 0 to 100. A WCS score larger than 57 marks elevated risk of developing
an eating disorder. The WCS showed adequate internal consistency in previous studies
(α = 0.76–0.85 [58–61]) and good retest reliability and good predictive validity [55,62]. In
the present sample, its reliability was excellent (α = 0.90).

The SEED was applied to measure BMI and frequencies of behavioral eating disorder
symptoms such as vomiting, use of laxative, dieting, excessive exercise, and bingeing in
the past week. Frequencies are rated from zero (not at all) to three (several times a day).
Construct validity was supported as well as good criterion-related validity, discriminative
power, and concurrent validity [56]. In the present study, no scales were calculated, but
single items were used to assess BMI and frequencies of compensatory behaviors (i.e.,
bingeing, vomiting, laxative use, dieting, and excessive exercising) in a validated manner.

The EDE-Q consists of four subscales assessing restraint, eating concern, weight
concern, and shape concern as well as global eating disorder psychopathology score. In the
present study, the EDE-Q global score was used to assess overall eating disorder severity.
The EDE-Q shows excellent internal consistency of α = 0.97 for the global score as well
as adequate retest reliability [63–65]. In the present sample, Cronbach’s alpha indicated
excellent reliability (α = 0.97).

2.2.2. Eating Disorder Symptomatology

Eating disorder symptoms were assessed as part of the bi-weekly monitoring. The
monitoring scale consists of 8 items covering body dissatisfaction, impact of eating, weight,
and shape on one’s general wellbeing as well as restraint eating, dieting, bingeing, and
compensatory measures (i.e., laxative use, vomiting, excessive physical activity) in the
past 7 days. Items are rated on a 4-point Likert scale, with high scores indicating greater
impairment.

As the monitoring assessment was self-developed, we investigated its psychometric
properties for the purpose of this study. Principal component analysis (PCA) was con-
ducted. Kaiser–Meyer–Olkin measure verified the sampling adequacy for the analysis
(KMO = 0.89). Bartlett’s test of sphericity (χ2(28) = 10309.89, p < 0.001) indicated that correla-
tions between items were sufficiently large for PCA. The analysis revealed one component
with an eigenvalue over Kaiser’s criterion of 1, explaining 59.42% of the variance. The
scale correlates highly with the Eating Disorder Examination-Questionnaire (EDE-Q [57])
(r = 0.772, p < 0.001) and the Clinical and Research Inventory for Eating Disorders (CR-
EAT [66]) global score (r = 0.709, p < 0.001), particularly with its subscales eating behavior
disturbances (r = 0.736, p < 0.001) and affective cognitive impairment (r = 0.702, p < 0.001).
In the present study, Cronbach’s alpha indicated high reliability (α = 0.90).

2.2.3. Anxiety and Depression

The Patient Health Questionnaire-4 (PHQ-4 [53]) is a 4-item measure that allows a brief
and accurate measurement of core depression and anxiety symptoms. The total PHQ-4
score is an overall measure of symptom burden, functional impairment, and disability.
Items are rated on a 4-point Likert scale, with higher scores indicating greater impairment.
The cut-off score of ≥9 of the total PHQ-4 score indicates presence of anxiety disorder or
depression, and a mean score of ≥5 on the subscales indicates probable cases of anxiety
disorder and/or depression. The PHQ-4 has a good internal consistency (α = 0.85) and, in
the current sample, demonstrated an excellent Cronbach’s alpha of α = 0.93.
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2.2.4. Mood Dysregulation, Self-Esteem, and Perfectionism

Subscales of the Clinical and Research Inventory for Eating Disorders (CR-EAT [66])
were applied to assess mood dysregulation, self-esteem, and perfectionism. The mood
dysregulation scale measures emotionality and emotion processing with eight items, such
as, “I simply feel bad” and “Sometimes I am overwhelmed by strong feelings and I don’t
know why”. Seven items form the self-esteem scale, including items such as “I think
I am just as valuable as other people” and “I am proud of myself”. The perfectionism
scale consists of seven items and is measured using items such as, “In my family only
outstanding achievements matter” and “Either I do things perfectly or I don’t do them at
all”.

The CR-EAT was developed and validated specifically for the use in online assessment
of eating disorders. Participants completed the CR-EAT once in the beginning of their
study participation. Item responses range from 1 (totally false) to 6 (absolutely correct),
and higher scores indicate greater impairment. The CR-EAT demonstrated medium to
excellent internal consistency (global score α = 0.97; current sample α = 0.85). In the present
sample, reliabilities for the mood dysregulation, self-esteem, and perfectionism scales are
α = 0.93, α = 0.94, and α = 0.82, respectively.

2.3. Data Analyses

In order to examine moderation effects, HLM (maximum likelihood) was applied.
HLM accounts for the hierarchical data structure and allows modeling moderation effects
for intraindividual associations of PHQ-4 and eating disorder-related impairment in accor-
dance with the main focus of this study. In addition, HLM can handle the differences in
the number of data points between subjects in this longitudinal dataset. The dependent
variable was eating disorder symptomatology. PHQ-4 scores were person-mean centered.
Potential moderators were tested by cross-level interactions with the person-mean-centered
PHQ-4. The models included the PHQ-4 person mean, random intercepts, and random
effects for the person-mean-centered PHQ-4. Moderator effects were tested for age, mood
dysregulation, self-esteem, and perfectionism. All analyses were conducted in SPSS version
26 [67].

3. Results
3.1. Descriptive Data

Sample characteristics are shown in Table 1. The mean age was 16.98 years (SD = 3.61),
ranging from 12 to 25 years. The BMI scores of almost 30% of the participants indicated
underweight (BMI < 18.5), and the BMI of 62.5% of the participants was in the healthy
weight range (18.5 ≤ BMI ≤ 24.9). Half of the participants showed severe weight concerns
(WCS > 57 [68]), and almost one third demonstrated frequent fear of gaining weight. In
total, 15.63% had been treated for an eating disorder in the past; 25% of the participants en-
dorsed vomiting and about half reported dieting and excessive exercising as compensatory
measures for fear of weight gain. More than half reported binge-eating at least once in the
past week. Given these characteristics, the sample may be overall described as a young
female sample displaying a risk for or symptoms of eating disorders.

Evidence of elevated anxiety/depression levels was found in 18.4%. Regarding the
PHQ-4 subscales, 16.6% indicated probable presence of anxiety disorder and 12.5% of
depression. Participants reported elevated mood dysregulation and perfectionism as well
as rather low self-esteem.
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Table 1. Sample characteristics.

Scale Total (N = 320)

Age, years M (SD) 16.98 (3.61)
BMI M (SD) 20.32 (3.07)

WCS Weight and shape concerns M (SD) 56.65 (28.57)
Eating disorder treatment % 15.63

EDE-Q 1 Eating disorder psychopathology M (SD) 2.87 (1.82)
SEED Vomiting % 25.00 2

SEED Laxative use % 10.31 2

SEED Dieting % 58.75 2

SEED Excessive exercising % 50.31 2

SEED Bingeing % 56.25 2

PHQ-4 3 Depression/Anxiety M (SD) 4.80 (3.64)
CREAT Mood Dysregulation M (SD) 3.93 (1.50)
CREAT Self-Esteem M (SD) 3.56 (1.33)
CREAT Perfectionism M (SD) 3.78 (1.12)

Note. 1 Global eating disorder psychopathology. 2 Engaged in this behavior at least once in the past week.
3 Person-mean over all repeated measurements, with higher scores indicating probable presence of anxiety
disorder or depression.

3.2. Eating Disorder Symptomatology and Anxiety/Depression

Intraclass correlation (ICC) shows that 81.05% of the variance in eating disorder
symptoms was due to differences on the between-person level, i.e., over time, eating
disorder symptoms varied to a greater extent between participants than they did within-
person. Model 1 (Table 2) shows the parameter estimates from the random coefficient
model. Results indicate a positive association between PHQ-4 scores and eating disorder
symptom scores (p ≤ 0.001). The strength of this association varies significantly between
persons (p ≤ 0.001).

Table 2. Results of the HLM (maximum likelihood) models for the association of eating disorder symptomatology and
anxiety/depression 1 and effects of moderators 2.

Model 1 2 3 4 5

Anxiety/Depression Age Mood
Dysregulation Self-Esteem Perfectionism

Fixed parameters
Intercept 1.559 (0.066) *** 0.958 (0.117) *** 1.380 (0.088) *** 1.354 (0.090) *** 1.300 (0.109) ***

PHQ-4 cent.3 0.062 (0.006) *** 0.128 (0.029) *** 0.073 (0.026) ** 0.035 (0.024) 0.086 (0.027) **
PHQ-4 mean4 0.161 (0.007) *** 0.150 (0.007) *** 0.121 (0.013) *** 0.120 (0.012) *** 0.138 (0.010) ***

Age 0.038 (0.007) ***
PHQ-4 × Age −0.004 (0.002) *

Mood Dysregulation 0.106 (0.031) ***
PHQ-4 × Mood
Dysregulation −0.003 (0.006)

Self-Esteem 0.125 (0.033) ***
PHQ-4 × Self-Esteem 0.007 (0.006)

Perfectionism 0.106 (0.031) ***
PHQ-4 × Perfectionism −0.006 (0.007)

Random parameters
Residuum 0.095 (0.003) *** 0.095 (0.003) *** 0.090 (0.004) *** 0.090 (0.004) *** 0.090 (0.004) ***
Intercept 0.179 (0.016) *** 0.162 (0.015) *** 0.173 (0.019) *** 0.175 (0.020) *** 0.174 (0.019) ***

PHQ-4 cent. 3 0.003 (0.001) *** 0.002 (0.001) *** 0.003 (0.001) *** 0.003 (0.001) *** 0.003 (0.001) ***

Note. 1 Association between eating disorder symptomatology and anxiety/depression (Patient Health Questionnaire-4 (PHQ-4) scores) is
shown in model 1. 2 Moderation effects for age, mood dysregulation, self-esteem, and perfectionism are shown in models 2 to 5, respectively.
3Person-mean-centered PHQ-4. 4PHQ-4 person mean. * p ≤ 0.05. ** p ≤ 0.01. *** p ≤ 0.000.

3.3. Moderator Analyses

Main and interaction effects obtained from the HLM models for age, mood dysregula-
tion, self-esteem, and perfectionism are presented in Table 2 (models 2 to 5). Statistically
significant main effects were found for all potential moderators. Increases in age, mood
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dysregulation, self-esteem, and perfectionism are associated with increased eating disorder
symptom severity (all p ≤ 0.001).

Statistically significant interaction effects were found for age and PHQ-4 scores, i.e., in
younger participants, anxiety/depression and eating disorder symptoms seem to be more
strongly associated (model 2, p < 0.05). No statistically significant moderation effects of
mood dysregulation, self-esteem, and perfectionism were found (p > 0.05).

4. Discussion

Our goal was to examine moderators of the link between anxiety/depression and
eating disorder-related impairment in female adolescents and young adults. Former studies
mainly made comparisons between individuals with clinical eating disorders with and
without comorbid anxiety disorder and depression. These studies used, in part, relatively
small samples while focusing primarily on a few demographic characteristics and eating
disorder-related aspects (e.g., age at onset, bingeing and vomiting) [27–29]. Similarly,
a recent study that explored anxiety and depression symptomatology in adult eating
disorder patients focused primarily on eating disorder subtype and symptoms, medical
comorbidities, and sociodemographic causes [30]. The present study allowed testing
moderator effects for the longitudinal within-person association of anxiety/depression and
eating disorder-related impairment in a large at-risk sample using HLM. Findings provide
insights into the factors that moderate anxiety/depression and eating disorder-related
impairment and may pave the way for subsequent research.

In line with previous findings [11,15,16,21,25], greater anxiety/depression was as-
sociated with more severe eating disorder symptomatology. Thus, results support the
cumulative detrimental effect of co-occurring anxiety, depression, and eating disorder
symptoms. In total, 81% of the variance in eating disorder symptoms could be explained by
differences on the between-person level. We hypothesized that age, mood dysregulation,
self-esteem, and perfectionism could explain the variability found in the association of
anxiety/depression and eating disorder symptomatology.

Results suggest greater eating disorder symptom severity in individuals reporting
dysfunctional mood regulation, low self-esteem, and high levels of perfectionism, adding
to the available evidence indicating that low self-esteem, high perfectionism, and dysfunc-
tional emotion regulation are related to development and maintenance of eating disorders.
In contrast to the hypothesis, moderating effects for mood dysregulation, self-esteem, and
perfectionism appear to be negligible except for participants’ age.

Maladaptive emotion regulation is associated with greater vulnerability to more severe
anxiety, depression, and eating disorder psychopathology [31,32]. Further, low self-esteem
and clinical perfectionism present key maintaining and transdiagnostic factors in eating
disorders [36]. Low self-esteem is a risk factor for development of depression in adolescents
and young adults [37,42,43] and associated with anxiety disorder [44,45]. Elevated levels of
perfectionism were linked to anxiety and depression in both adolescents with clinical and
sub clinical eating disorders [49–51]. In conclusion, results show a relationship between
each of the factors examined, i.e., mood dysregulation, self-esteem, and perfectionism,
and eating disorder symptomatology, confirming prior research. However, the lack of
moderation of effects of mood dysregulation, self-esteem, and perfectionism stands in
contrast to assumptions and evidence from the literature.

Statistically significant moderation effects could only be demonstrated for participants’
age. Whereas late adolescence and young adulthood were linked to more severe eating dis-
order symptoms, young participants showed a stronger link between anxiety/depression
and eating disorder symptomatology. While onset of a clinical eating disorder in itself
peaks in middle to late adolescence, young females appear to be especially vulnerable
to the co-occurrence of elevated sub-threshold anxiety, depression, and eating disorder
symptomatology [69].
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4.1. Implications

Several aspects are of interest for future research and practice. Analyses of specific
eating disorder diagnoses or symptoms in relation to anxiety and depression, respectively,
may be worthwhile as differences in prevalence rates for comorbidities were found [12,23].
Emotion regulation plays a role in onset and maintenance of depression and anxiety [70].
Theoretical models of eating disorders assume that maladaptive emotion regulation strate-
gies such as disordered eating are endorsed to downregulate emotions, increasing the risk
for threshold eating disorders [36,71]. A meta-analytic review emphasized the detrimental
effect of the presence of maladaptive strategies in contrast to absence of adaptive strate-
gies [33]. In further studies, the use of specific emotion-regulation strategies in relation
to eating disorders, anxiety, and depression could be examined, as well as their role as
potential risk and protective factors.

The present study examined self-esteem, perfectionism, and mood dysregulation as
potential moderators of anxiety, depression, and eating disorders in young females. Two
adaptations for future research come to mind, i.e., the inclusion of male participants and
the examination of additional moderators.

The current sample consists of young females with elevated eating disorder risk, and
thus one of the most studied groups in eating disorder research. Therefore, the inclusion
of understudied groups, such as male adolescents and adults, seems desirable for future
studies. Interest in male eating disorders has received a boost in recent years as prevalence
rates have increased [72], emphasizing the need for the examination of anxiety, depression,
and eating disorders also in male populations.

Regarding further moderators, studies may incorporate social aspects such as peers
or family, social withdrawal, and feelings of loneliness. Social media and Internet use
have emerged as mental health research area possibly affecting body image concerns
and interaction with peers [73]. Education and socioeconomic status as well as familial
mental disorders, trauma or adverse childhood experiences are associated with onset of
several mental disorders and may be able to explain variability in the association between
anxiety/depression and eating disorder symptomatology.

Substantial differences were found in the link between anxiety/depression and eating
disorder symptomatology in young females. Apart from their age, reasons for the differ-
ences in anxiety/depression and eating disorder-related impairment remain unexplained.
Still, all three disorders are associated with high prevalence rates and a high burden of
disease, particularly in the case of the co-occurrence of anxiety disorders, depression, and
eating disorders. Since young adolescents are particularly at risk, prevention efforts should
focus at reaching young people early in order to be effective. Considering the significant
impairment as well as the inconsistent evidence found, the deployment of more personal-
ized, preventive interventions adaptable to individuals’ longitudinal course of symptoms
related to anxiety, depression, and eating disorders may be most promising.

4.2. Limitations

Some limitations need to be mentioned. First, data collection was not specifically
designed for the purpose of this study, i.e., for the examination of moderation effects on
anxiety/depression and eating disorder-related impairment. For instance, future studies
may benefit from using more widely used questionnaires. However, the self-developed
eating disorder symptom questionnaire showed excellent psychometric properties and
concordance with validated eating disorder measures, such as the EDE-Q and CR-EAT.
The CR-EAT was answered voluntarily at the beginning of participation, resulting in
fewer participants being included in the analyses of self-esteem, perfectionism, and mood
dysregulation. Nevertheless, the sample size of 238 individuals was still sufficiently large
for the conducted analyses. The generalizability of the findings may be limited to female
adolescents and young adults.

In addition, sampling design enabled cross-sectional analyses only, which did not
allow for inferences on the causality of the effects. By applying ecological momentary
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assessment (EMA), future studies may be able to analyze the time-deferred effects of
anxiety/depression and eating disorder symptomatology as EMA comes with the benefits
of real-time assessments in real-world settings with high ecological validity producing
extensive data over short periods of time.

5. Conclusions

In line with previous findings, a strong association between anxiety/depression and
eating-disorder-related impairment was found. Results further corroborate existing evi-
dence that female adolescents and young adults with low self-esteem, high perfectionism,
and dysfunctional mood regulation demonstrate more severe eating disorder symptoms.
No moderating effects of self-esteem, perfectionism, and mood dysregulation regarding
the link between anxiety, depression, and eating disorder symptomatology were found.
Younger participants appeared as a specific risk group for impairment related to both anxi-
ety/depression and eating disorder, which should be considered explicitly in prevention
work.

Author Contributions: Conceptualization, J.S., M.M., and S.B.; Formal analysis, J.S.; Methodology,
J.S.; Validation, J.S. and M.M.; Visualization, J.S.; Writing—original draft, J.S.; Writing—review
and editing, J.S., M.M., and S.B. All authors have read and agreed to the published version of the
manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and the study on the efficacy of the ProYouth program was approved by the
Ethics Committee of the Medical Faculty of the Heidelberg University (S-236/2008).

Informed Consent Statement: All participants registering to the ProYouth platform provided in-
formed consent online prior to participation.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to legal and privacy issues.

Acknowledgments: The ProYouth initiative received funding from the European Union, in the
framework of the Health Programme (PROYOUTH 20101209).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Lee, F.S.; Heimer, H.; Giedd, J.N.; Lein, E.S.; Sestan, N.; Weinberger, D.R.; Casey, B.J. Mental health. Adolescent mental

health-opportunity and obligation. Science 2014, 346, 547–549. [CrossRef]
2. Keshen, A.; Helson, T.; Town, J.; Warren, K. Self-efficacy as a predictor of treatment outcome in an outpatient eating disorder

program. Eat. Disord. 2017, 25, 406–419. [CrossRef]
3. Galmiche, M.; Dechelotte, P.; Lambert, G.; Tavolacci, M.P. Prevalence of eating disorders over the 2000–2018 period: A systematic

literature review. Am. J. Clin. Nutr. 2019, 109, 1402–1413. [CrossRef]
4. Golden, N.H.; Schneider, M.; Wood, C.; AAP Committee on Nutrition. Preventing obestiy and eating disorders in adolescents.

Pediatrics 2016, 138, e20161649. [CrossRef] [PubMed]
5. Zeiler, M.; Waldherr, K.; Philipp, J.; Nitsch, M.; Dur, W.; Karwautz, A.; Wagner, G. Prevalence of eating disorder risk and

associations with health-related quality of life: Results from a large school-based population screening. Eur. Eat. Disord. Rev.
2016, 24, 9–18. [CrossRef]

6. Ward, Z.J.; Rodriguez, P.; Wright, D.R.; Austin, S.B.; Long, M.W. Estimation of eating disorders prevalence by age and associations
with mortality in a simulated nationally representative US cohort. JAMA Netw. Open 2019, 2, e1912925. [CrossRef] [PubMed]

7. Polanczyk, G.V.; Salum, G.A.; Sugaya, L.S.; Caye, A.; Rohde, L.A. Annual research review: A meta-analysis of the worldwide
prevalence of mental disorders in children and adolescents. J. Child Psychol. Psychiatry 2015, 56, 345–365. [CrossRef] [PubMed]

8. Godart, N.T.; Flament, M.F.; Perdereau, F.; Jeammet, P. Comorbidity between eating disorders and anxiety disorders: A review.
Int. J. Eat. Disord. 2002, 32, 253–270. [CrossRef] [PubMed]

9. Godart, N.T.; Perdereau, F.; Rein, Z.; Berthoz, S.; Wallier, J.; Jeammet, P.; Flament, M.F. Comorbidity studies of eating disorders
and mood disorders. Critical review of the literature. J. Affect. Disord. 2007, 97, 37–49. [CrossRef] [PubMed]

http://doi.org/10.1126/science.1260497
http://doi.org/10.1080/10640266.2017.1324073
http://doi.org/10.1093/ajcn/nqy342
http://doi.org/10.1542/peds.2016-1649
http://www.ncbi.nlm.nih.gov/pubmed/27550979
http://doi.org/10.1002/erv.2368
http://doi.org/10.1001/jamanetworkopen.2019.12925
http://www.ncbi.nlm.nih.gov/pubmed/31596495
http://doi.org/10.1111/jcpp.12381
http://www.ncbi.nlm.nih.gov/pubmed/25649325
http://doi.org/10.1002/eat.10096
http://www.ncbi.nlm.nih.gov/pubmed/12210640
http://doi.org/10.1016/j.jad.2006.06.023
http://www.ncbi.nlm.nih.gov/pubmed/16926052


Int. J. Environ. Res. Public Health 2021, 18, 2779 10 of 12

10. Swanson, S.A.; Crow, S.J.; Le Grange, D.; Swendsen, J.; Merikangas, K.R. Prevalence and correlates of eating disorders in
adolescents. Results from the national comorbidity survey replication adolescent supplement. Arch. Gen. Psychiatry 2011, 68,
714–723. [CrossRef] [PubMed]

11. Garcia, S.C.; Mikhail, M.E.; Keel, P.K.; Burt, S.A.; Neale, M.C.; Boker, S.; Klump, K.L. Increased rates of eating disorders and their
symptoms in women with major depressive disorder and anxiety disorders. Int. J. Eat. Disord. 2020, 53, 1844–1854. [CrossRef]
[PubMed]

12. De Young, K.P. Comorbidities: Anxiety disorders. In Encyclopedia of Feeding and Eating Disorders; Wade, T., Ed.; Springer:
Singapore, 2016; pp. 1–5. [CrossRef]

13. Bardone-Cone, A.M.; Harney, M.B.; Maldonado, C.R.; Lawson, M.A.; Robinson, D.P.; Smith, R.; Tosh, A. Defining recovery from
an eating disorder: Conceptualization, validation, and examination of psychosocial functioning and psychiatric comorbidity.
Behav. Res. Ther. 2010, 48, 194–202. [CrossRef]

14. Fitzsimmons, E.E.; Bardone-Cone, A.M. Coping and social support as potential moderators of the relation between anxiety and
eating disorder symptomatology. Eat. Behav. 2011, 12, 21–28. [CrossRef] [PubMed]

15. Vall, E.; Wade, T.D. Predictors of treatment outcome in individuals with eating disorders: A systematic review and meta-analysis.
Int. J. Eat. Disord. 2015, 48, 946–971. [CrossRef] [PubMed]

16. Smith, K.E.; Mason, T.B.; Leonard, R.C.; Wetterneck, C.T.; Smith, B.E.R.; Farrell, N.R.; Riemann, B.C. Affective predictors of the
severity and change in eating psychopathology in residential eating disorder treatment: The role of social anxiety. Eat. Disord.
2018, 26, 66–78. [CrossRef] [PubMed]

17. Mojtabai, R.; Olfson, M.; Han, B. National trends in the prevalence and treatment of depression in adolescents and young adults.
Pediatrics 2016, 138, 138. [CrossRef] [PubMed]

18. Patalay, P.; Gage, S.H. Changes in millennial adolescent mental health and health-related behaviours over 10 years: A population
cohort comparison study. Int. J. Epidemiol. 2019, 48, 1650–1664. [CrossRef]

19. Filatova, S.; Upadhyaya, S.; Kronstrom, K.; Suominen, A.; Chudal, R.; Luntamo, T.; Sourander, A.; Gyllenberg, D. Time trends in
the incidence of diagnosed depression among people aged 5-25 years living in Finland 1995–2012. Nord. J. Psychiatry 2019, 73,
475–481. [CrossRef] [PubMed]

20. Keyes, K.M.; Gary, D.; O’Malley, P.M.; Hamilton, A.; Schulenberg, J. Recent increases in depressive symptoms among US
adolescents: Trends from 1991 to 2018. Soc. Psychiatry Psychiatr. Epidemiol. 2019, 54, 987–996. [CrossRef] [PubMed]

21. Jones, B.A.; Griffiths, K.M. Self-objectification and depression: An integrative systematic review. J. Affect. Disord. 2015, 171, 22–32.
[CrossRef] [PubMed]

22. Ivarsson, T.; Svalander, P.; Litlere, O.; Nevonen, L. Weight concerns, body image, depression and anxiety in Swedish adolescents.
Eat. Behav. 2006, 7, 161–175. [CrossRef]

23. Hepple, P.J.; Allen, K. Depressive Disorders. In Encyclopedia for Feeding and Eating Disorders; Wade, T., Ed.; Springer: Singapore,
2017; pp. 193–198. [CrossRef]

24. Fennig, S.; Hadas, A. Suicidal behavior and depression in adolescents with eating disorders. Nord. J. Psychiatry 2010, 64, 32–39.
[CrossRef]

25. Mason, T.B.; Lewis, R.J. Profiles of binge eating: The interaction of depressive symptoms, eating styles, and body mass index. Eat.
Disord. 2014, 22, 450–460. [CrossRef]

26. Meehan, K.G.; Loeb, K.L.; Roberto, C.A.; Attia, E. Mood change during weight restoration in patients with anorexia nervosa. Int.
J. Eat. Disord. 2006, 39, 587–589. [CrossRef]

27. Bodell, L.P.; Brown, T.A.; Keel, P.K. The impact of bulimic syndromes, mood and anxiety disorders and their comorbiditiy on
psychosocial impairment: What drives impairment in comorbidity? Eur. Eat. Disord. Rev. 2012, 20, 74–79. [CrossRef]

28. Hughes, E.K.; Goldschmidt, A.B.; Labuschagne, Z.; Loeb, K.L.; Sawyer, S.M.; Le Grange, D. Eating disorders with and without
comorbid depression and anxiety: Similarities and differences in a clinical sample of children and adolescents. Eur. Eat. Disord.
Rev. 2013, 21, 386–394. [CrossRef]

29. Brand-Gothelf, A.; Leor, S.; Apter, A.; Fennig, S. The impact of comorbid depressive and anxiety disorders on severity of anorexia
nervosa in adolescent girls. J. Nerv. Ment. Dis. 2014, 202, 759–762. [CrossRef] [PubMed]

30. Martin, J.; Arostegui, I.; Lorono, A.; Padierna, A.; Najera-Zuloaga, J.; Quintana, J.M. Anxiety and depressive symptoms are related
to core symptoms, general health outcome, and medical comorbidities in eating disorders. Eur. Eat. Disord. Rev. 2019, 27, 603–613.
[CrossRef] [PubMed]

31. Prefit, A.B.; Candea, D.M.; Szentagotai-Tatar, A. Emotion regulation across eating pathology: A meta-analysis. Appetite 2019, 143,
104438. [CrossRef] [PubMed]

32. McRae, K.; Gross, J.J. Emotion regulation. Emotion 2020, 20, 1–9. [CrossRef]
33. Aldao, A.; Nolen-Hoeksema, S.; Schweizer, S. Emotion-regulation strategies across psychopathology: A meta-analytic review.

Clin. Psychol. Rev. 2010, 30, 217–237. [CrossRef]
34. Ahmed, S.P.; Bittencourt-Hewitt, A.; Sebastian, C.L. Neurocognitive bases of emotion regulation development in adolescence.

Dev. Cogn. Neurosci. 2015, 15, 11–25. [CrossRef]
35. Penate, W.; Gonzalez-Loyola, M.; Oyanadel, C. The predictive role of affectivity, self-esteem and social dupport in depression and

anxiety in children and adolescents. Int. J. Environ. Res. Public Health 2020, 17, 6984. [CrossRef]

http://doi.org/10.1001/archgenpsychiatry.2011.22
http://www.ncbi.nlm.nih.gov/pubmed/21383252
http://doi.org/10.1002/eat.23366
http://www.ncbi.nlm.nih.gov/pubmed/32844425
http://doi.org/10.1007/978-981-287-087-2_23-2
http://doi.org/10.1016/j.brat.2009.11.001
http://doi.org/10.1016/j.eatbeh.2010.09.002
http://www.ncbi.nlm.nih.gov/pubmed/21184969
http://doi.org/10.1002/eat.22411
http://www.ncbi.nlm.nih.gov/pubmed/26171853
http://doi.org/10.1080/10640266.2018.1418314
http://www.ncbi.nlm.nih.gov/pubmed/29384466
http://doi.org/10.1542/peds.2016-1878
http://www.ncbi.nlm.nih.gov/pubmed/27940701
http://doi.org/10.1093/ije/dyz006
http://doi.org/10.1080/08039488.2019.1652342
http://www.ncbi.nlm.nih.gov/pubmed/31443615
http://doi.org/10.1007/s00127-019-01697-8
http://www.ncbi.nlm.nih.gov/pubmed/30929042
http://doi.org/10.1016/j.jad.2014.09.011
http://www.ncbi.nlm.nih.gov/pubmed/25282146
http://doi.org/10.1016/j.eatbeh.2005.08.005
http://doi.org/10.1007/978-981-287-104-6_151
http://doi.org/10.3109/08039480903265751
http://doi.org/10.1080/10640266.2014.931766
http://doi.org/10.1002/eat.20337
http://doi.org/10.1002/erv.1139
http://doi.org/10.1002/erv.2234
http://doi.org/10.1097/NMD.0000000000000194
http://www.ncbi.nlm.nih.gov/pubmed/25265267
http://doi.org/10.1002/erv.2677
http://www.ncbi.nlm.nih.gov/pubmed/31020754
http://doi.org/10.1016/j.appet.2019.104438
http://www.ncbi.nlm.nih.gov/pubmed/31479694
http://doi.org/10.1037/emo0000703
http://doi.org/10.1016/j.cpr.2009.11.004
http://doi.org/10.1016/j.dcn.2015.07.006
http://doi.org/10.3390/ijerph17196984


Int. J. Environ. Res. Public Health 2021, 18, 2779 11 of 12

36. Fairburn, C.G.; Cooper, Z.; Shafran, R. Cognitive behaviour therapy for eating disorders: A “transdiagnostic” theory and
treatment. Behav. Res. Ther. 2003, 41, 509–528. [CrossRef]

37. Choi, E.; Choi, I. The associations between body dissatisfaction, body figure, self-esteem, and depressed mood in adolescents in
the United States and Korea: A moderated mediation analysis. J. Adolesc. 2016, 53, 249–259. [CrossRef]

38. Raykos, B.C.; McEvoy, P.M.; Fursland, A. Socializing problems and low self-esteem enhance interpersonal models of eating
disorders: Evidence from a clinical sample. Int. J. Eat. Disord. 2017, 50, 1075–1083. [CrossRef] [PubMed]

39. Orth, U.; Robins, R.W.; Widaman, K.F. Life-span development of self-esteem and its effects on important life outcomes. J. Personal.
Soc. Psychol. 2012, 102, 1271–1288. [CrossRef]

40. Orth, U.; Tresniewski, K.H.; Robins, R.W. Self-esteem development from young adulthood to old age: A cohort sequential
longituindal study. J. Personal. Soc. Psychol. 2010, 98, 645–658. [CrossRef] [PubMed]

41. Pazzaglia, F.; Moe, A.; Cipolletta, S.; Chia, M.; Galozzi, P.; Masiero, S.; Punzi, L. Multiple dimensions of self-esteem and their
relationship with health in adolescence. Int. J. Environ. Res. Public Health 2020, 17, 2616. [CrossRef] [PubMed]

42. Orth, U.; Maes, J.; Schmitt, M. Self-esteem development across the life span: A longitudinal study with a large sample from
Germany. Dev. Psychol. 2015, 51, 248–259. [CrossRef] [PubMed]

43. Steiger, A.E.; Allemand, M.; Robins, R.W.; Fend, H.A. Low and decreasing self-esteem during adolescence predict adult depression
two decades later. J. Personal. Soc. Psychol. 2014, 106, 325–338. [CrossRef] [PubMed]

44. Iancu, I.; Bodner, E.; Ben-Zion, I.Z. Self esteem, dependency, self-efficacy and self-criticism in social anxiety disorder. Compr.
Psychiatry 2015, 58, 165–171. [CrossRef] [PubMed]

45. Masselink, M.; Van Roekel, E.; Oldehinkel, A. Self-esteem in early adolescence as a predictor of symptoms in late adolescence and
early adulthood: The mediating role of motivational and social factors. Youth Adolesc. 2018, 47, 932–946. [CrossRef]

46. Myin-Germeys, I.; Klippel, A.; Steinhart, H.; Reininghaus, U. Ecological momentary interventions in psychiatry. Curr. Opin.
Psychiatry 2016, 29, 258–263. [CrossRef] [PubMed]

47. Bardone-Cone, A.M.; Wonderlich, S.A.; Frost, R.O.; Bulik, C.M.; Mitchell, J.E.; Uppala, S.; Simonich, H. Perfectionism and eating
disorders: Current status and future directions. Clin. Psychol. Rev. 2007, 27, 384–405. [CrossRef] [PubMed]

48. Bardone-Cone, A.M.; Lin, S.L.; Butler, R.M. Perfectionism and contingent self-worth in relation to disordered eating and anxiety.
Behav. Ther. 2017, 48, 380–390. [CrossRef]

49. Morgan-Lowes, K.L.; Clarke, P.J.F.; Hoiles, K.J.; Shu, C.Y.; Watson, H.J.; Dunlop, P.D.; Egan, S.J. The relationships between
perfectionism, anxiety and depression across time in paediatric eating disorders. Eat. Behav. 2019, 34, 101305. [CrossRef]
[PubMed]

50. Boone, L.; Soenens, B.; Braet, C.; Goossens, L. An empirical typology of perfectionism in early-to-mid adolescents and its relation
with eating disorder symptoms. Behav. Res. Ther. 2010, 48, 686–691. [CrossRef]

51. Boone, L.; Soenens, B.; Luyten, P. When or why does perfectionism translate into eating disorder pathology? A longitudinal
examination of the moderating and mediating role of body dissatisfaction. J. Abnorm. Psychol. 2014, 123, 412–418. [CrossRef]
[PubMed]

52. Bauer, S.; Bilic, S.; Ozer, F.; Moessner, M. Dissemination of an Internet-Based Program for the Prevention and Early Intervention
in Eating Disorders. Z. Kinder Jugendpsychiatr. Psychother. 2020, 48, 25–32. [CrossRef] [PubMed]

53. Lowe, B.; Wahl, I.; Rose, M.; Spitzer, C.; Glaesmer, H.; Wingenfeld, K.; Schneider, A.; Brahler, E. A 4-item measure of depression
and anxiety: Validation and standardization of the Patient Health Questionnaire-4 (PHQ-4) in the general population. J. Affect.
Disord. 2010, 122, 86–95. [CrossRef] [PubMed]

54. Wilhelm, M.; Feldhege, J.; Bauer, S.; Moessner, M. Einsatz internetbasierter Verlaufsmessung in der Psychotherapieforschung.
Psychotherapeut 2020, 65, 505–511. [CrossRef]

55. Killen, J.D.; Taylor, C.B.; Hayward, C.; Wilson, D.M.; Haydel, K.F.; Hammer, L.D.; Simmonds, B.; Robinson, T.N.; Litt, I.;
Varady, A.; et al. Pursuit of thinness and onset of eating disorder symptoms in a community sample of adolescent girls: A
three-year prospective analysis. Int. J. Eat. Disord. 1994, 16, 227–238. [CrossRef]

56. Bauer, S.; Winn, S.; Schmidt, U.; Kordy, H. Construction, scoring and validation of the short evaluation of eating disorders (SEED).
Eur. Eat. Disord. Rev. 2005, 13, 191–200. [CrossRef]

57. Fairburn, C.G.; Beglin, S.J. Eating Disorder Examination Questionnaire (EDE-Q 6.0). Int. Eat. Dis. 2011, 309, 313. [CrossRef]
58. Silva, W.R.D.; Santana, M.S.; Maroco, J.; Maloa, B.F.S.; Campos, J. Body weight concerns: Cross-national study and identification

of factors related to eating disorders. PLoS ONE 2017, 12, e0180125. [CrossRef] [PubMed]
59. Dias, J.C.; Maroco, J.; Campos, J.A. Weight concerns scale applied to college students: Comparison between pencil-and-paper and

online formats. Cyberpsychol. Behav. Soc. Netw. 2015, 18, 188–192. [CrossRef] [PubMed]
60. Dias, J.C.; da Silva, W.R.; Maroco, J.; Campos, J.A. Validation of the Weight Concerns Scale applied to Brazilian university students.

Body Image 2015, 14, 72–76. [CrossRef] [PubMed]
61. Markey, C.; Markey, P. Romantic partners, weight status, and weight concerns: An examination using the actor-partner

interdependence model. J. Health Psychol. 2011, 16, 217–225. [CrossRef] [PubMed]
62. Killen, J.D.; Taylor, C.B.; Hayward, C.; Haydel, K.F.; Wilson, D.M.; Hammer, L.; Kraemer, H.; Blair-Greiner, A.; Strachowski, D.

Weight concerns influence the development of eating disorders: A 4-year prospective study. J. Consult. Clin. Psychol. 1996, 64,
936–940. [CrossRef]

http://doi.org/10.1016/S0005-7967(02)00088-8
http://doi.org/10.1016/j.adolescence.2016.10.007
http://doi.org/10.1002/eat.22740
http://www.ncbi.nlm.nih.gov/pubmed/28649729
http://doi.org/10.1037/a0025558
http://doi.org/10.1037/a0018769
http://www.ncbi.nlm.nih.gov/pubmed/20307135
http://doi.org/10.3390/ijerph17082616
http://www.ncbi.nlm.nih.gov/pubmed/32290357
http://doi.org/10.1037/a0038481
http://www.ncbi.nlm.nih.gov/pubmed/25485608
http://doi.org/10.1037/a0035133
http://www.ncbi.nlm.nih.gov/pubmed/24467425
http://doi.org/10.1016/j.comppsych.2014.11.018
http://www.ncbi.nlm.nih.gov/pubmed/25556952
http://doi.org/10.1007/s10964-017-0727-z
http://doi.org/10.1097/YCO.0000000000000255
http://www.ncbi.nlm.nih.gov/pubmed/27153125
http://doi.org/10.1016/j.cpr.2006.12.005
http://www.ncbi.nlm.nih.gov/pubmed/17267086
http://doi.org/10.1016/j.beth.2016.05.006
http://doi.org/10.1016/j.eatbeh.2019.101305
http://www.ncbi.nlm.nih.gov/pubmed/31226667
http://doi.org/10.1016/j.brat.2010.03.022
http://doi.org/10.1037/a0036254
http://www.ncbi.nlm.nih.gov/pubmed/24886015
http://doi.org/10.1024/1422-4917/a000662
http://www.ncbi.nlm.nih.gov/pubmed/31050585
http://doi.org/10.1016/j.jad.2009.06.019
http://www.ncbi.nlm.nih.gov/pubmed/19616305
http://doi.org/10.1007/s00278-020-00461-7
http://doi.org/10.1002/1098-108X(199411)16:3&lt;227::AID-EAT2260160303&gt;3.0.CO;2-L
http://doi.org/10.1002/erv.637
http://doi.org/10.1037/t03974-000
http://doi.org/10.1371/journal.pone.0180125
http://www.ncbi.nlm.nih.gov/pubmed/28686602
http://doi.org/10.1089/cyber.2014.0392
http://www.ncbi.nlm.nih.gov/pubmed/25751051
http://doi.org/10.1016/j.bodyim.2015.03.012
http://www.ncbi.nlm.nih.gov/pubmed/25939131
http://doi.org/10.1177/1359105310375636
http://www.ncbi.nlm.nih.gov/pubmed/21135064
http://doi.org/10.1037/0022-006X.64.5.936


Int. J. Environ. Res. Public Health 2021, 18, 2779 12 of 12

63. Hilbert, A.; Tuschen-Caffier, B.; Karwautz, A.; Niederhofer, H.; Munsch, S. Eating disorder examination-questionnaire: Psychome-
tric properties of the German version. Diagnostica 2007, 53, 144–154. [CrossRef]

64. Berg, K.C.; Peterson, C.B.; Frazier, P.; Crow, S.J. Psychometric evaluation of the eating disorder examination and eating disorder
examination-questionnaire: A systematic review of the literature. Int. J. Eat. Disord. 2012, 45, 428–438. [CrossRef]

65. Hilbert, A.; De Zwaan, M.; Brähler, E. How frequent are eating disturbances in the population? Norms of the Eating Disorder
Examination-Questionnaire. PLoS ONE 2012, 7, e29125. [CrossRef] [PubMed]

66. Moessner, M.; Fassnacht, D.B.; Bauer, S. Online assessment of eating disorders: The Clinical and Research Inventory for Eating
Disorders (CR-EAT). Ment. Health Prev. 2015, 3, 170–177. [CrossRef]

67. IBM Corp. IBM SPSS Statistics for Windows, Version 26.0; IBM Corp.: Armonk, NY, USA, 2019.
68. Killen, J.D.; Taylor, C.B.; Hammer, L.D.; Litt, I.; Wilson, D.M.; Rich, T.; Hayward, C.; Simmonds, B.; Kraemer, H.; Varady, A. An

attempt to modify unhealthy eating attitudes and weight regulation practices of young adolscent girls. Int. Eat. Dis. 1993, 13,
369–384. [CrossRef]

69. Silberg, J.L.; Bulik, C.M. The developmental association between eating disorders symptoms and symptoms of depression and
anxiety in juvenile twin girls. J. Child Psychol. Psychiatry 2005, 46, 1317–1326. [CrossRef] [PubMed]

70. Everaert, J.; Joormann, J. Emotion Regulation Difficulties Related to Depression and Anxiety: A Network Approach to Model
Relations Among Symptoms, Positive Reappraisal, and Repetitive Negative Thinking. Clin. Psychol. Sci. 2019, 7, 1304–1318.
[CrossRef]

71. Polivy, J.; Herman, C.P. Causes of eating disorders. Annu. Rev. Psychol. 2002, 53, 187–213. [CrossRef] [PubMed]
72. Murray, S.B.; Griffiths, S.; Lavender, J.M. Introduction to a special issue on eating disorders and related symptomatology in male

populations. Int. J. Eat. Disord. 2019, 52, 1339–1342. [CrossRef] [PubMed]
73. Rodgers, R.F.; Melioli, T. The Relationship Between Body Image Concerns, Eating Disorders and Internet Use, Part I: A Review of

Empirical Support. Adolesc. Res. Rev. 2016, 1, 95–119. [CrossRef]

http://doi.org/10.1026/0012-1924.53.3.144
http://doi.org/10.1002/eat.20931
http://doi.org/10.1371/journal.pone.0029125
http://www.ncbi.nlm.nih.gov/pubmed/22279527
http://doi.org/10.1016/j.mhp.2015.08.001
http://doi.org/10.1002/1098-108X(199305)13:4&lt;369::AID-EAT2260130405&gt;3.0.CO;2-0
http://doi.org/10.1111/j.1469-7610.2005.01427.x
http://www.ncbi.nlm.nih.gov/pubmed/16313432
http://doi.org/10.1177/2167702619859342
http://doi.org/10.1146/annurev.psych.53.100901.135103
http://www.ncbi.nlm.nih.gov/pubmed/11752484
http://doi.org/10.1002/eat.23184
http://www.ncbi.nlm.nih.gov/pubmed/31609019
http://doi.org/10.1007/s40894-015-0016-6

	Introduction 
	Study Aim 
	Contribution 

	Materials and Methods 
	Participants and Procedures 
	Measures 
	Initial Online Screening 
	Eating Disorder Symptomatology 
	Anxiety and Depression 
	Mood Dysregulation, Self-Esteem, and Perfectionism 

	Data Analyses 

	Results 
	Descriptive Data 
	Eating Disorder Symptomatology and Anxiety/Depression 
	Moderator Analyses 

	Discussion 
	Implications 
	Limitations 

	Conclusions 
	References

