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Abstract
Objective: This study sought to determine the factor structure of the newly developed
self-report screening questionnaire Eating Disturbances in Youth-Questionnaire (EDY-Q) as
well as to report the distribution of variants of early-onset restrictive eating disturbances
characteristic of avoidant/restrictive food intake disorder (ARFID) in a middle childhood
population sample. Method: Using the EDY-Q, a total of 1444 children aged 8-13 years were
screened in elementary schools in Switzerland via self-report. The factor analysis of the 12
items covering ARFID related symptoms was performed using a principal component analysis
(PCA). Results: The PCA showed a four factor solution, with clear allocation to the scales
covering three variants of early-onset restrictive eating disturbances and weight problems.
Inadequate overall food intake was reported by 19.3% of the children, a limited accepted
amount of food by 26.1%, and food avoidance based on a specific underlying fear by 5.0%.
Discussion: The postulated factor structure of the EDY-Q was confirmed, further supporting
the existence of distinct variants of early-onset restrictive eating disturbances.
Avoidant/restrictive eating behavior seems to be a common experience in middle childhood,
but results have to be confirmed using validated interviews.
Keywords: early-onset restrictive eating disturbances, food avoidance emotional
disorder, selective eating, functional dysphagia, prevalence
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VARIANTS OF EARLY-ONSET RESTRICTIVE EATING DISTURBANCES IN MIDDLE
CHILDHOOD
The new DSM-5 eating disorder diagnosis Avoidant/Restrictive Food Intake Disorder
(ARFID) captures avoidant or restrictive eating disturbances without shape or weight
concerns.1 Existing terms describing these eating disturbances can be categorized in terms of
an inadequate overall food intake, the limited amount of accepted food as well as food
avoidance associated with an underlying specific fear.2 These primarily middle childhood
disturbances can go along with significant weight loss and/or growth impairment.1 Contrary to
anorexia or bulimia nervosa, they are unrelated to shape or weight concerns.3,4
An inadequate overall food intake, called food avoidance emotional disorder (FAED),5
is an emotional disturbance with food avoidance as a prominent symptom,6 which has to
persist for at least one month without organic cause.7 Children with FAED encounter
emotional problems, such as sadness or anxiety,2,8 that interfere with their food intake.2
Health problems frequently co-occur,9 and prognosis for psychological outcomes is worse
than for emotional disorders.6 A common term describing limited food intake is selective
eating (SE), consisting of eating a highly limited range of foods of a particular color, texture,
or brand.10,11 While selective eaters accept a very limited range of foods, picky/choosy/fussy
eaters11,12 have a range of foods that they will not eat. SE and related forms are normal
developmental behaviors in toddlers, but if persistent, the child’s and parent’s well-being may
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be impacted negatively.2–4 Further, food avoidance based on an underlying specific fear,
called food phobia, can present as fear of choking or swallowing (functional dysphagia; FD) –
a commonly cited food phobia –, fear of vomiting (emetophobia), fear of contamination, and
fear of harmful foods (e.g., regarding cholesterol), likely preceded by traumatic experiences.
These children are often underweight and physically unwell.2,9 While FAED is considered as
distinct food intake disorder, SE and FD represent behavioral syndromes which can be part of
other disorders.3,8,13
Few epidemiological studies on the variants of early-onset restrictive eating
disturbances exist, one of which identified 29.0% of the 86 8- to 18-year old early-onset
eating disordered patients with FAED, 17.0% with SE and 1.0% with FD applying the Great
Ormond Street criteria (Appendix A;14).15 Further, in a study of 1326 5- to 7-year-old healthy
children 7.3% were reported to be picky eaters and 1.7% slow/poor eaters using validated
questionnaires.16 FAED, SE, FD frequently co-occur,3,17 but numbers are still unknown.
FAED seems to be more common in girls than in boys,6,18 whereas SE and related terms tend
to be more common in boys than in girls.9,15,19,20 Nothing is known about the gender
distribution in food phobias.
The epidemiology of the variants of early-onset restrictive eating disturbances in the
general non-clinical population remains unclear. Early detection, however, is essential for
preventing a chronic course21,22 and promoting a healthy development.23,24 To date, no
standardized assessment exists for capturing early-onset restrictive eating disturbances.
This study sought to examine the factor structure of the Eating Disturbances in YouthQuestionnaire (EDY-Q;25), a newly developed screening instrument for identifying earlyonset restrictive eating disturbances, and to report the distribution of their variants in middle
childhood. A four-factor solution of the EDY-Q was hypothesized including FAED, SE, FD,
and weight problems.25
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METHOD
Participants
Children (N = 1444) were screened in primary schools (3rd to 6th grade) in three cities
of Switzerland and surrounding areas in German (47.2%) and French (52.8%) using the EDYQ25,26 (Appendix A). Children were on average 10.55 (SD = 1.89) years old (range 8-13
years), and 53.9% were girls (779/1444). Based on self-report data, a total of 13.0% (N =
187/1356; body mass index (BMI) < 10th percentile) were underweight, 75.3% (N =
1087/1356; 10th–90th BMI percentile) were normal weight, and 5.7% (N = 82/1356; BMI >
90th BMI percentile) were overweight or obese according to current internationally
comparable guidelines.27,28
Measures
The EDY-Q includes 12 items based on DSM-5 criteria for ARFID and its variants
using the Great Ormond Street criteria and related literature. Items were rated on a 7-point
Likert scale (never = 0; always = 6). Previous results on this study’s sample revealed good
psychometric properties with low missing data (Appendix A).26 To date, no findings on the
concordance with parent/clinician report exist.
Statistical Analysis
A principal component analysis (PCA) with orthogonal VARIMAX rotation was used
to determine the factor structure of the EDY-Q (Kaiser-Guttman extraction29). For practical
significance, the cut-off for factor loadings was set at ≥ .40.30 Cronbach’s α and mean interitem correlations were used to determine internal consistency and homogeneity of extracted
factors.
Distribution of early-onset restrictive eating disturbances was determined using cut-off
criteria and dichotomization of items (Appendix A). Variations of early-onset restrictive
eating disturbances by gender, age, or weight status were tested using χ2 or Kruskal-Wallis
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tests and post-hoc analyses with Bonferroni corrections. The overall p value was set at < .05
(two-tailed).

RESULTS
Exploratory Factor Analysis
Conditions for the PCA were met (Kaiser-Meyer-Olkin = .71, Bartlett’s p < 0.01). As
hypothesized, the PCA resulted in a four-factor solution, which accounted for 57.3% of
variance (Table 1). After rotation, the first (SE) and second (FAED) factor accounted for
15.5% of variance each, the third (Weight Problems) factor accounted for 13.3%, and the
fourth factor (FD) accounted for 13.1% of variance.
Reliability
Homogeneity of subscales was low to medium with an inter-item correlation of .19 ≤ r
≤ .39. Internal consistencies for the four factors were low (.42 ≤ Cronbach’s α ≤ .52).
Correlations between subscales were low, but significant (p < 0.01; .17 ≤ r ≤ .26).31
Prevalence
Overall, 36.1% (521/1444) of the children reported symptoms of at least one earlyonset restrictive eating disturbance. SE was most commonly reported in 26.1% (377/1444) of
children, followed by FAED in 19.3% (278/1444), and FD in 5.0% (72/1444). There was
overlap among variants in 9.3% (134/1444) of children for FAED and SE, in 3.1% (45/1444)
for SE and FD, and in 2.9% (42/1444) for FAED and FD. A total of 2.3% (33/1444) of
children reported symptoms of all three variants.
Boys and underweight children reported SE significantly more often than girls and
normal- or overweight children (Table 2). Younger children were significantly more likely to
report FAED and FD than older children.
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DISCUSSION
The postulated factor structure of the screening instrument EDY-Q was reproduced
with three factors covering FAED, SE, and FD, and one factor covering weight problems.9,32
The three early-onset restrictive eating disturbances were commonly reported by children
aged 8 to 13 years.
SE was reported in 26.1% of children, FAED in 19.3%, and FD in 5.0%. In a previous
study with the same sample 3.2% (46/1444) of the children reported ARFID features within
which 60.9% reported SE, 39.1% FAED, and 15.2% FD.26 Therefore, variants of early-onset
restrictive eating disturbances present within the diagnosis of ARFID26 but they emerged
more frequently without considering ARFID criteria. Further, the results on SE were in line
with previous studies, indicating mother-reported SE in 13.0% to 29.0% of children 2-18
years of age.10,11,21 No comparable studies were identified on the prevalence of FAED and
FD. In a population-based study with 5-7-year old children, emotional undereating was
reported by mothers in 26.0% of the children,16 similar to our finding for FAED.
The results further showed that the three presentations can coexist, which was also
reported in clinical observations.3,17 The relatively high comorbidity rates leave the question,
whether or not it is possible to differentiate among these disturbances. However, as the PCA
showed, the variants FAED, SE, and FD were factor-analytically determined in the EDY-Q,
supporting their existence and uniqueness.
Boys indicated SE more often than girls, which coincides with previous studies in
which over two-thirds of the selective eaters were boys.6,9 No studies exist corroborating our
finding that younger children (7-10 years) were significantly more likely to report FAED and
FD than older children. Possibly, younger children had more difficulty understanding eating
disorder symptoms33 and therefore underestimated their seriousness. Alternatively, these
eating disturbances may be more common at a younger age. Our finding that underweight
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children reported SE more often than normal and overweight children matched the diagnostic
criteria of ARFID, which is required to create serious clinical consequences (e.g., weight loss,
growth impairment).1,32,34 Further studies should focus on long-term general and eating
disorder outcomes of early-onset restrictive eating disturbances.
Regarding study limitations, self-report questionnaires are less accurate than expert
interviews and may result in overestimation of prevalence rates.35 Nevertheless, self-report
questionnaires assessing eating disturbances in childhood can obtain valid information.36,37
Further, weight status might be affected by biased reporting of weight and height and should
be interpreted with caution.38–40 Because of low number of items per subscale internal
consistencies of the EDY-Q were expectedly low.41 In this case, the use of the mean interitem correlation as a measure for reliability is recommended,42 which was satisfactory.31,41,42
Overall, this study provides initial epidemiological information supporting the variants
of early-onset restrictive eating disturbances in middle childhood. The large community-based
sample size, with German- and French-speaking children, appears supportive of the
instrument’s generalizability. The validity of the EDY-Q as a screening instrument for earlyonset restrictive eating disturbances will benefit from further confirmatory studies.
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APPENDIX A
Great Ormond Street Criteria 43
Food avoidance emotional disorder (FAED)
• Food avoidance not accounted for by primary affective disorders
• Weight loss
• Mood disturbance not meeting criteria for primary affective disorders
• No abnormal cognitions regarding weight or shape
• No morbid preoccupation regarding weight or shape
• No organic brain disease or psychosis
Selective eating (SE)
• Narrow range of foods for at least two years
• Unwillingness to try new foods
• No abnormal cognitions regarding weight or shape
• No fear of choking of vomiting
• Weight may be low, normal, or high
Functional dysphagia (FD)
• Food avoidance
• Fear of swallowing, choking, or vomiting
• No abnormal cognitions regarding weight or shape
• No morbid preoccupation regarding weight or shape
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• No organic brain disease or psychosis

Description of the Eating Disturbances in Youth-Questionnaire (EDY-Q)
The EDY-Q is a screening instrument for assessing early-onset restrictive eating
disturbances in middle childhood via self-report. The questionnaire consists of 14 items, two
questions of which assess pica and rumination disorders and were therefore excluded in this
study. A total of 10 items cover three common early-onset restrictive eating disturbances, with
food avoidance emotional disorder (FAED), selective eating (SE), and functional dysphagia
(FD). Another two items cover shape and weight concern as important exclusion criteria of
these presentations.1
Further psychometric properties of the EDY-Q
A previous study on the psychometric properties of the EDY-Q with the same sample
(N = 1444) revealed low missing data (0-1.0%) for each item of the EDY-Q.26 Further, item
difficulty (.05 ≤ pm ≤ .38) was medium to high and corrected item-total correlations (.24 ≤ rit
≤ .39) as well as homogeneity of subscale (inter-item correlations: .19 ≤ r ≤ .39) were low to
medium. Internal consistencies for the four factors were low (.42 ≤ Cronbach α ≤ .52).
Diagnostic coding of the EDY-Q
For prevalence estimation on the variants of early-onset restrictive eating disturbances,
items were factor-analytically selected for FAED (Interest in Food, Emotional Food
Avoidance), SE (Selective Eating Behavior, Sensory Food Avoidance), and FD (Fear of
Choking, Fear of Swallowing). The following cut-off criteria were defined: In order to fulfill
criteria for FAED, SE, or FD the eating behavior had to be reported at least “often” (cut-off ≥
4). Dichotomization of items (originally scaled 0-6), allowed to code the answers as “no” for
scores between 0-3 (“never” to “sometimes”) or as “yes” for scores between 4-6 (“often” to
“always”). Distorted cognitions about weight or shape as an exclusion criterion, had to be
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reported less than “sometimes” (cut-off < 3) in order to fulfill the criteria for the variants. An
overlap among variants was defined if a child fulfilled the criteria of more than one variant.

Tables
Table 1
Principal component analysis of the EDY-Q items (N=1444)
Factors
I

II

III

IV

h2

Rotated factor loadings
Food Avoidance
Interest in Food

.202

Emotional Food Avoidance

.754

.59

.716

.57

.605

.40

Underweight

.795

.68

Desire to Gain Weight

.812

.69

Selective Eating Behaviour

.567

.34

Avoidance to Try New Foods

.804

.65

Fear of Choking

.766

.63

Fear of Swallowing

.753

.59

.257

.59

Sensory Food Avoidance

.715

EDY-Q, Eating Disturbances in Youth-Questionnaire (van Dyck et al. 2013);25 Principal
Component Analysis with orthogonal VARIMAX rotation; Kaiser’s normalization; only
loadings ≥ .2 are displayed.
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Table 2
Group differences for variants of early-onset restrictive eating disturbances
FAED
%

SE
χ2

%

(df = 1)

FD
χ2

%

(df = 1)

χ2
(df = 1)

Gender
Boys

20.5

Girls

18.6

0.79

30.2

9.29*

23.0

5.5

0.47

4.7

Age

0

7-10 years

23.6

11-13 years

16.7

Weight status

10.19*

28.4

2.22

24.9
(df = 2)
4.61

8.0
3.1

(df = 2)
40.0

17.29**

26.25**

(df = 2)

Underweight

24.1

4.3

Normal weight

18.2

24.2

4.2

Overweight

14.6

14.6

4.9

0.11

FAED, Food Avoidance Emotional Disorder; SE, Selective Eating; FD, Functional
Dysphagia; χ2, chi-square test; BMI, body mass index; underweight, < 10th BMI percentile;
normal weight, 10th – 90th BMI percentile; overweight, > 90th BMI percentile. *p < .05; **p <
.01.
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