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Objective: Avoidant/restrictive food intake disorder (ARFID) is a relatively new feeding and eating disorder category in DSM-5 characterized by
extreme food avoidance/restriction. Much is unknown about ARFID, with limited understanding of its prevalence and comorbidities in general pediatric
populations. This study aimed to classify ARFID prevalence and characteristics in children within the Generation R Study, a population-based Dutch
cohort (N = 2,862).

Method: ARFID was assessed via an Index that comprised parent-reported questionnaires and researcher-assessed measures of picky eating, energy
intake, diet quality, growth, and psychosocial impact, all in the absence of body/weight dissatisfaction to align with DSM-5 criteria. Parents also reported
on child appetitive traits and emotional/behavioral problems (eg, anxiety, depression, attention problems).

Results: Using DSM-5-based categorization, 183 (6.4%) of 2,862 children were classified as presenting with ARFID symptoms. Compared with
children not exhibiting symptoms, children classified with ARFID symptomatology expressed other avoidant eating behavior, including decreased
enjoyment of food (d = —1.06, false discovery rate—corrected p [prpr] < .001), increased satiety responsiveness (d = 1.06, prpr < .001), and
emotional undereating (4 = 0.21, pppr < .01), as well as more emotional problems, including withdrawn/depressed (d = 0.38, prpr < .001), social
problems (4 = 0.34, prpr < 0.001), attention problems (4 = 0.38, prpr < .001), anxiety (4 = 0.30, prpr < .001), obsessive/compulsive problems
(d = 0.15, prpr < .05), and autistic traits (4 = 0.22; prpr < .05). Associations did not differ by sex.

Conclusion: This is the first large-scale community-based study to characterize ARFID and to demonstrate that ARFID symptom classification is
common in children aged <10 years. Findings suggest that appetitive, emotional, and behavioral comorbidities may undetlie or reinforce the pre-
sentation of ARFID.

Diversity & Inclusion Statement: We worked to ensure sex and gender balance in the recruitment of human participants. We worked to ensure
race, ethnic, and/or other types of diversity in the recruitment of human participants. Diverse cell lines and/or genomic datasets were not available.
While citing references scientifically relevant for this work, we also actively worked to promote inclusion of historically underrepresented racial and/or
ethnic groups in science in our reference list. The author list of this paper includes contributors from the location and/or community where the research
was conducted who participated in the data collection, design, analysis, and/or interpretation of the work. We actively worked to promote sex and
gender balance in our author group. One or more of the authors of this paper self-identifies as a member of one or more historically underrepresented
sexual and/or gender groups in science.
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voidant/restrictive food intake disorder (ARFID)

is a relatively new feeding or eating disorder

(FED) that was introduced in DSM-5." ARFID
is characterized by extreme restriction in dietary intake to
the extent that the person’s weight, growth, nutritional
intake, or psychosocial functioning is significantly impacted,
or dependence on nutritional supplements/enteral feeding is
required. DSM-5 criteria also state that poor food intake is
not due to lack of food availability or cultural practice and it
is not attributed to another mental disorder' or other FED
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such as anorexia nervosa or bulimia nervosa. ARFID is
clinically distinct from other FEDs, and importantly
symptoms do not stem from weight dissatisfaction or dis-
turbances in body image, with ARFID occurring across the
weight spectrum.” Compared to individuals with anorexia
nervosa or bulimia nervosa, patients with ARFID are more
likely to be male,>™ to have a younger age of onset,”* and
to experience longer duration of illness.>'® It is important
to note, however, that ARFID has been reported to fall into
short- and long-term symptom patterns, with patients with
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PEDIATRIC ARFID SYMPTOM CLASSIFICATION

short-term ARFID expressing more acute symptom onset,
shorter time spent in recovery paradigms, and lower fre-
quency of long-standing histories related to gastrointestinal
distress or food-related anxiety relative to patients with long-
term ARFID.® Patients with ARFID tend to be under-
weight yet not as severely as patients with anorexia nerv-
053,712 but similar levels of nutritional deficiency are
exhibited in both disorders.>* However, much of what is
known about ARFID is derived from clinical FED pop-
ulations, and therefore the presentation and prevalence of
ARFID in young community-based samples are unclear."”

Identification of ARFID on a population-based level is
complicated due to lack of standardized, comprehensive
tools required to fully assess ARFID. Existing tools used to
classify FED symptomatology, such as the Eating Disorders
in Youth Questionnaire (EDY-Q)'* and Eating Disorder
Assessment for DSM-5 (EDA—S),15 have not been validated
to evaluate constructs specific to ARFID.'® Other mea-
surements more specific to ARFID such as parent-report
tools or the Nine Item ARFID Screen (NIAS) are
brief'”"'® and may not provide an accurate representation of
ARFID in pediatric communities. Elaborate measurements
of ARFID that were recently developed consist of the Pica,
ARFID, and Rumination Disorder Interview (PARDI),"
the Stanford Feeding Questionnaire-ARFID  (SFQ-
ARFID) Scale,'® and the PARDI ARFID Questionnaire
(PARDI-AR-Q).16 Due to the varying level of detail in
these assessments, a wide range of ARFID prevalence esti-
mates have been described across the literature. For
example, population-based surveys report ARFID preva-
lence rates as low as 0.3% to 2% in adults'>*° and as high
as 18%”"** in children and adolescents. Alternatively,
interview- and questionnaire-based evaluations also using
population-based samples report rates of 18% and 13%.>
These figures overlap with estimates from clinical pop-
ulations, where ARFID prevalence ranges from 5% to
64%.>%72428 Yer, values cannot be generalized to the
general pediatric population, where symptoms may be
subclinical or less severe, but still heighten risk of nutritional
inadequacy and suboptimal growth in children if behaviors
become entrenched.

ARFID classification is further complicated by over-
lapping comorbidities. Diagnoses are often accompanied by
other emotional or behavioral disorders such as obsessive-
compulsive disorder (OCD),>* autism spectrum disorder
(ASD),? and anxiety/mood disorders.> 20242629 Ag cyr-
rent ARFID research has primarily been conducted in
clinical cohorts, the extent to which ARFID is associated
with the spectrum of emotional or behavioral problems
within the general population is unclear. Characterizing
ARFID-related behaviors could assist practitioners and
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parents in identifying ARFID symptoms early and can
inform the creation or adaptation of current treatments or
clinical trials.

Understanding the prevalence and presentation of
ARFID within the general pediatric population that meet
the ARFID DSM-5 criteria is critical to effectively inform
preventive strategies and early interventions and direct
public resources. This study therefore aimed to classify
ARFID symptoms in a population-based study of children
to systematically estimate ARFID prevalence from a range
of existing measures and examine sociodemographic, appe-
titive, and behavioral characteristics of children with ARFID
symptoms compared with children not fulfilling ARFID
categorization criteria (ie, no ARFID symptoms). A sec-
ondary aim was to explore whether prevalence or associa-
tions differed by child sex. Few studies have assessed ARFID
in population-based pediatric cohorts, and thus no specific
hypotheses were generated relating to ARFID prevalence or
associations with sociodemographic characteristics. How-
ever, we hypothesized that children with ARFID symptoms
also exhibit more food avoidant traits and less food
approach traits compared with children without ARFID
symptomatology. We also hypothesized that children with
ARFID symptoms were likely to experience more emotional
and behavioral problems compared with children without
ARFID symptoms.

METHOD

Study Population and ARFID Index Construction

The study sample was derived from the Generation R Study
(Generation R),”® a population-based cohort from early
pregnancy onward in Rotterdam, the Netherlands. The
study enrolled 9,901 pregnant women with their children
born between April 2002 and January 2006. Ethics
approval was obtained from the Medical Ethical Committee
of Erasmus University Medical Center Rotterdam. Written
informed consent was obtained from parents, with research
performed in accordance with the Declaration of Helsinki.
Children whose parents provided full consent up to child
age 10 years were included in analysis (N = 6,036). From
this sample, data on ARFID criteria were derived from
different evaluative tools and questionnaires, as outlined in
below and in Supplement 1 (available online). Children
with missing data on either one of two key ARFID criteria
(criteria 3 or 4; n = 3,160) were excluded, as these variables
could not be imputed from other available indicators
(Figure 1), resulting in a final sample of 2,876 children.
Sociodemographic characteristics associated with picky/
restrictive eating were also assessed (Supplement 1, available
online). Participants lost to follow-up had lower income and
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FIGURE 1 Participant Flow Diagram and Classification of Avoidant/Restrictive Food Intake Disorder (ARFID) Symptomatology

Derived From the Study-Specific ARFID Index

DURING

n=9,901

ENROLLED IN GENERATION R

PREGNANCY:

NO POSTNATAL PARTICIPATION:
n=3,865

n=6,036

ELIGIBLE SAMPLE:

MISSING VALUES: n=3,160
C3: n=1,989 (DQ/kcal)

C4: n=1,171 (3 DAWBA items)

n=2,876

AVAILABLE MRI DATA:

EXCLUDED: n=14

Weight concerns present (non-

Index)

NO ARFID SYMPTOMS: n=2,679

ARFID SYMPTOMS: n=183

C1:SFQ2 12 (n=183)

C2: I0TF £ TG1/1 SD (n=48)

C3: FFQ < 20% DQ & kcal (n=46)

C4: DAWBA > “Sometimes” (n=143 [4a
n=104; 4b n=14; 4c n=25])

C5: DAWBA = “No” (n=183)

Note: C1-C5 = criteria 1-5; DAWBA = Development and Well-Being Assessment; DQ = dietary quality; FFQ = Food Frequency Questionnaire; IOTF = International
Obesity Task Force; MRl = magnetic resonance imaging; SFQ = Stanford Feeding Questionnaire. Please note color figures are available online.

education levels and more often originated from Africa, Asia
(including Turkey), Latin America, or Oceania (p < .001)
(Table S1, available online).

Five key ARFID DSM-5 diagnostic criteria were aligned
with corresponding and available Generation R measures
(Table 1) to generate the ARFID Index and assess the
prevalence of children exhibiting ARFID symptomatology.
Children were categorized into the ARFID symptom group
if they reported avoidant/restricted food intake (criterion 1
[C1]) in the absence of body shape/weight dissatisfaction
(criterion 5 [C5]) combined with one (or more) of the
following: failure to achieve expected weight gain/growth
(criterion 2 [C2]), nutritional deficiency (criterion 3 [C3]),
or interference with psychosocial functioning (criterion 4
[C4]) (thus, ARFID symptom classification: C1 + C5 +
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[C2 or C3 or C4]). Children not fulfilling these ARFID
criteria were categorized as children with no ARFID
symptoms.

Cl1 used the parent-reported 4-item picky eating scale
from the Stanford Feeding Questionnaire (SFQ)’' at 10
years. SFQ items were answered using a 5-point Likert scale
(from 1 = never to 5 = always). A cutoff score of >12/20
was implemented to classify children with vs without
ARFID symptoms, as previously described.”” Internal
consistency of the picky eating scale was high (o [95%
CI] = .83 [.82, .85]).

C2 used classifications from the International Obesity
Task Force (IOTF),?® which indexed multiple international
cohorts to classify child weight status based on age-/sex-
specific body mass index (BMI) cutoff points. Height and
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Evaluation Tools

TABLE 1 Avoidant/Restrictive Food Intake Disorder (ARFID) Index Characteristics and Cutoff Scores, Including Child Age and Reporter Information From

Classification for

610 uadodeseel- mmm
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Index criterion Child age, y Reporter Evaluation tool meeting criteria
1. Avoidant/restrictive 10 Mother SFQ: 4-item picky eating scale >12/20 (corresponds to >
food intake “Sometimes” for all items)
2. Failure to achieve 10 Researcher—measured BMI categorized following IOTF <TG 1(L —1SD)
expected weight classifications
gain/growth
3. Nutritional deficiency 8 Mother FFQ: DQ score and energy intake <20th percentile for DQ and
(kcal/d) energy intake
4. Interference with 10 Mother 3 DAWBA items: “How often does > “Sometimes” on at least 1
psychosocial your child’s eating behavior item (>3/15)
functioning disrupt (4a) family meals; (4b)
learning or working at school; and
(4¢) playing, hobbies, sports, or
other leisure activities?” (5-point
scale)
5. Absence of body 10 Mother 1 DAWBA item: “Is your child “"No" vs "yes"/"a little bit"
shape/weight worried about gaining weight or (<1/3)
dissatisfaction becoming fat?” (3-point scale)
Appetitive/behavioral
characteristics
Appetitive CEBQ 10 Parent/mother 5 CEBQ subscales: N/A®
1. Enjoyment of food (4-item)
2. Satiety responsiveness/slowness
in Eating (9-item)
3. Food responsiveness (5-item)
4. Emotional undereating (4-item)
5. Emotional overeating (4-item)
Behavioral CBCL 10 Parent/mother 5 CBCL subscales: N/A®

1. Anxious/depressed (13-item)
2. Withdrawn/depressed (8-item)
3. Attention problems

(10-item)
4. Somatic complaints

(11-item)
5. Social problems (11-item)

(continued)
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Short OCD Screener; SRS = Social Responsiveness Scale; TG

Stanford Feeding Questionnaire; SOCS =

Standard Deviation; SFQ

Obesity Task Force; N/A = not applicable; SD

thinness grade.

?No cutoff parameters used for analysis of appetitive and behavioral characteristics.

weight in Generation R were assessed by trained staff during
the age 10 years research visits. Weight was measured in
undergarments using a mechanical personal scale (seca,
Hamburg, Germany), and height was measured via a Har-
penden stadiometer (Holtain Ltd., Crymych, United
Kingdom). C2 cutoff scores consisted of participants who
fell between IOTF thinness grades 1 to 3 (reflecting < —1
SD BMI).

C3 was assessed via dietary quality (DQ) score and en-
ergy intake (kcal/day) obtained through a parent-reported
Food Frequency Questionnaire (FFQ)** at 8 years (most
recent data collection of FFQ items). This FFQ version
contains 71 items to evaluate consumption frequency,
portion size, and dish preparation methods of foods
commonly consumed by Dutch children in the preceding 4
weeks. From the FFQ, continuous measurements of DQ
scores” were derived that reflect adherence to Dutch dietary
guidelines for children of this age, with higher scores indi-
cating higher adherence to optimal diet quality (Supplement
1, available online). Continuous measurements of average
daily energy intake (in kcal) were also derived from the FFQ
using the Netherlands Food Composition (NEVO) table.
There is currently no known cutoff score to indicate risk of
nutritional deficiency using DQ scores or energy intake, with
many evaluations consisting of blood tests, laboratory assays,
and specific micronutrient deficiencies when available.”'"
Therefore, children in the lowest 20th percentile of the
population for DQ scores and energy intake in kcal were
classified as meeting C3.

C4 was assessed via parent report at 10 years of age
using 3 study-specific items from the Development and
Well-Being Assessment (DAWBA).>**® Parents responded
to the question: “How often does your child’s eating
behavior disrupt (4a) family meals; (4b) learning or working
at school; (4c) playing, hobbies, sports, or other leisure
activities?” An ordinal 5-point Likert scale (from 1 = never
to 5 = always) was used for responses. Children met C4 if
parents reported that they at least “sometimes” met one of
the 3 items.

C5 was assessed via a single parent-reported item from
the DAWBA?>%¢ at 10 years: “Is your child worried about
gaining weight or becoming fat?” Responses were answered
on a categorical 3-point Likert scale (from 1 = no to 3 =
yes). Children experiencing “no” concern about body
shape/weight relative to “a little bit”/“yes” were classified as
meeting C5.

Appetitive and Behavioral Characteristics

Appetitive traits were assessed using the parent-reported
Child Eating Behavior Questionnaire (CEBQ),”” a 35-item
well-validated tool assessing variation in children’s eating
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behavior. Parents reported on 5 of 7 CEBQ subscales at child
age 10 years covering food approach traits such as enjoyment
of food (4-item), food responsiveness (5-item), and
emotional overeating (4-item) and food avoidant traits such
as satiety responsiveness/slowness in eating (9-item) and
emotional undereating (4-item). CEBQ items were summed
for each subscale and answered via a 5-point Likert scale
(ranging from 1 = never to 5 = always). Internal consistency
of CEBQ subscales was considered acceptable in our cohort
(enjoyment of food @ [95% CI] = .86 [.85, .87], satiety
responsiveness o = .84 [.83, .85] food responsiveness 0. =
.86 [.85, .87], emotional undereating o, = .86 (.85, .87), and
emotional overeating 00 = .92 [.91, .93]).

Parents reported on children’s anxiety, depression,
attention problems, somatic problems, and ASD/OCD
traits. All behavioral characteristics were evaluated using the
Child Behavior Checklist for Ages 6-18 (CBCL/6-18)%8
when children were aged 10 years, excluding ASD/OCD
traits. For this study, 5 syndrome scales were evaluated:
anxious/depressed traits (13-item), withdrawn/depressed
traits (8-item), attention problems (10-item), somatic
complaints (11-item), and social problems (11-item). The
CBCL DSM-5 oriented subscale, attention-deficit/
hyperactivity problems (7-item) was also selected for anal-
ysis. CBCL items were scored via 3-point Likert scales
(ranging from 0 = not true to 2 = very true/often true).
Internal consistency of items within each CBCL subscale
was acceptable within our cohort (0 = .64-.82).

ASD traits were assessed using the 18-item short version
of the Social Responsiveness Scale (SRS),*? a screening tool
developed to evaluate ASD symptoms such as social
impairment and autistic mannerisms. Parents completed the
SRS at child age 6 (most recent data collection of SRS
items). SRS items were answered using a 4-point Likert
scale (ranging from 0 = not true to 3 = almost always true)
with reported sum scores used for this study. Internal
consistency of SRS items was acceptable (& [95% CI] = .77
[.72, .80]). OCD traits were assessed using the Short OCD
Screener (SOCS),* a 7-item scale used to assess compulsive
behaviors within pediatric populations. Items were scored
by parents and summed for analysis at age 10 using a 3-
point Likert scale (ranging from 0 = no to 2 = a lot). In-
ternal consistency of items was acceptable (o = .76 [.74,
.78]). Additional information concerning implementation
of appetitive/behavioral characteristics and derivation of
sociodemographic found in
Supplement 1 (available online), with child age of mea-
surement collection presented in Table 1. As it was
requested for questionnaires to be completed by the primary
caregiver, the used parent-report measures predominantly
consisted of mother’s reports.

characteristics can be
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Data Analysis

Analyses were performed using IBM SPSS (IBM Corp.,
Version 26.0, Armonk, New York) and R (R Foundation
for Statistical Computing, Version 3.6.0, Vienna, Austria)
software. Data on missing items on C1 (picky eating, n =
48), C2 (IOTF grade, n = 108), and C5 (body dissatis-
faction, n = 4) were imputed using other available indicator
variables, including parent-reported child problematic
eating at age 10 (ie, 1-item, CBCL: “Does not eat well”),
IOTF classifications at age 6, age-/sex-adjusted BMI SD
scores at 6 and 13 years, and dietary restraint from the
Dutch Eating Behavior Questionnaire (DEBQ)*! at age 10.
Imputation was conducted via the R mice package, resulting
in 50 imputed datasets with missing values being replaced
with corresponding pooled imputed mean values. After
imputation, participants were classified via the ARFID In-
dex (Table 1). Participants not meeting ARFID Index
criteria were classified as children with no ARFID symp-
toms. To reduce the possibility of other FED symptoms
within the no symptom group, participants exhibiting body
shape/weight dissatisfaction were excluded from analyses
(n = 14). Participants meeting ARFID Index criteria will be
further referred to as children with ARFID symptoms.

Differences in sociodemographic characteristics, appe-
titive traits, and behavioral characteristics between children
with vs without ARFID symptoms were examined using
independent sample t tests or two-proportion z tests. p <
.05 significance was used and corrected for false discovery
rate (FDR). Sex and age were included as covariates in all
analyses. General linear models and Pearson correlation
coefficient (r) were used to investigate sex interactions be-
tween classification and characteristics of interest.

As the emergence of body weight/shape dissatisfaction
only begins to appear at age 10 and increases with age,* it is
possible that C5 items may require flexible application at
this age range. To explore this, a sensitivity analysis was
performed including children who fell under C5 item “no”
(n = 183) or “a little bit” (n = 79) as presenting with
ARFID symptoms, as opposed to our previous analysis
including only “no” items.

RESULTS

From our sample (N = 2,862), 6.4% (n = 183) of children
presented with ARFID symptoms (Table 2) based on
ARFID Index classification parameters (Table 1). These
children presented with lower BMI SD scores at age 10
(d = —0.63, prpr < .001), higher picky eating (4 = 1.87,
pror < .001), and psychosocial impact (Family Meals:
d = 1.68, prppr < .001; Learning/Working: 4 = 0.38,
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TABLE 2 Sociodemographic and Parental Characteristics in Children With and Without Avoidant/Restrictive Food Intake

Disorder (ARFID) Symptoms

Total ARFID S. No ARFID S.
Characteristics (N = 2,862) (n = 183) (n = 2,679)
n (%) n (%) n (%) t/p° p (FDR) d
Sex, male 2,862 (49.2) 183 (54.6) 2,679 (49.1) p = .146 1.75 x 107" 0.1
National origin
Dutch 2,136  (74.6) 131 (71.6) 2,005 (748) p=373%x 107" 394 x 107" —0.11
Other Western 256 (8.9) 14 (7.7) 242 0 p=660x10"" 617 x 107"
Non-Western 467  (163) 38  (20.8) 429 (160 p=114%x 107" 147 x 107"
Mean (SD) Mean (SD) Mean (SD)
Birth weight, g 3,449.6 (568.1) 3,373.2 (598.4) 3,454.8 (565.8) t=-20 922 x 1072 —-0.14
BMI, weight/height?, 9y 012 (1.00 —044 (1.2 0.16 (0.9 t= —8.1 240 x 107" —0.63
Mean picky eating sum score, SFQ 92 (35 147  (2.1) 88 (3.2 t =238 <9.00 x 107 Texxx 187
scale: 0-20
Mean DQ score, FFQ scale: 0-10 46 (1.2 37 (1.2 47 (1.2 t=—-99 <9.00 x 107 "*** 079
Mean energy intake, kcal 1,490.0 (353.9) 1,367.6 (350.4) 1,498.1 (352.7) t= =50 1.82 x 1074  —(037
Mean psychosocial impact, DAWBA
scale: 0-15
Family meals 14 (0.7) 24 (1.7) 13 (06 t=213 <9.00 x 107 "xxx 148
Learning/work 1.1 (0.5) 1.3  (0.7) 1.1 (04) t =46 1.03 x 107 %> 0.38
Playing/hobbies 1.2 (0.6) 14  (0.8) 1.2 (0.6) t =143 3.67 X 107 5xxx 0.39
Mean body shape/weight 1.3 (0.5 10 (00 13 (0.5 t =87 <9.00 x 107 1%+ —049
dissatisfaction, DAWBA scale: 0-2
Parental Characteristics n (%) n (%) n (%)
Maternal education
University education 1,962 68.6) 115 (62.8) 1,847 689 p =381x 1072 7.65x%x 1072 0.16
No university education 817 (28.6) 65 (35.5) 752 (28.1)
Household income
<2,400 EUR 478  (167) 40 (21.9) 438 (164) p=672%x 1072 110 % 107" 0.15
>2,400 EUR 2,200 (769) 131 (71.6) 2,069 (77.2)
Mean (SD) Mean (SD) Mean (SD)
BMI mother, weight/height? 241 (3.8 239 (3.5 241 (3.8 t=—13 234 x 107" —0.08

Note: Incomplete percentages are due to missing values in data. BMI =
Well-Being Assessment; EUR = euro; FDR = false discovery rate; FFQ =

SFQ = Stanford Feeding Questionnaire.

body mass index (corrected for age and sex); DAWBA = Development and
Food Frequency Questionnaire; S. = symptoms; SD = standard deviation;

°t values reported for Student t tests, p values reported for two-proportion z tests.

x40 <001,

prpr < .001; Playing/Hobbies: 4 = 0.39, pppr < .001) as
well as lower diet quality (4 = —0.79, prpr < .001), lower
mean energy intake (4 = —0.37, pppr < .001), and body
weight/shape dissatisfaction (4 = —0.69, pppr < .001)
(Table 2). Despite a higher proportion of boys among
participants  with vs without ARFID symptomatology
(54.6% vs 49.1% male), ARFID symptom classification did
not differ by child sex (pppr = .175), BMI (prpr = .234),
birth weight (pppr = .092), ethnic background (Dutch:
PrpR = -394; other Western: prpr = .617; non-Western:

122 www.jaacapopen.org

pror = .114), household income (pppr = .0761), and
maternal education level (pppr = .141). From this sample,
10.2% (n = 293) of children presented with subthreshold
ARFID symptoms (C1 + C5) but did not meet the criteria
for ARFID symptom classification. Only 1.2% (n = 33) of
children presented with all ARFID Index criteria (C1 +
C5 4+ [C2 + C3 + C4 (a, b, or ¢)]) (Table S2, available
online); in addition, these children had the lowest mean
values for birth weight, diet quality scores, and energy

intake across samples.
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TABLE 3 Differences in Eating Behavior in Children With and Without Avoidant/Restrictive Food Intake Disorder (ARFID)

Symptoms

ARFID S. No ARFID S.

(n = 183) (n = 2,679)
Eating behavior Mean (SD) Mean (SD) t (ARFID S.— no ARFID S.) p (FDR) d
Enjoyment of food, SR 4-20 119  (26) 146 2.5) —134 <500 x 107 "x* 106
Satiety responsiveness/SiE, 28.6 6.00 226(5.7) 13.7 < 5.00 x 107 16x*x 1.06

SR 9-45

Food responsiveness, SR 5-25 8.7 (3.7 9.2 (3.7) —1.6 149 x 107" —0.14
Emotional undereating, SR 4-20 9.8 3.9 9.1 (3.6) 29 6.12 x 1073+ 0.21
Emotional overeating, SR 4-20 5.8 (2.9) 6.0 (2.6) —0.5 599 x 107" —0.08

Note: Lost to follow-up: n = 44 (enjoyment of food, satiety responsiveness), n = 46 (food responsiveness), n = 86 (emotional undereating), n = 96

(emotional overeating). FDR = false discovery rate; S. = symptoms; SiE = slowness in eating; SR = score range.

i < .01; **p < .001.

Compared with children without ARFID symptoms,
children presenting with ARFID symptomatology had a
decreased Enjoyment of Food score (4 = —1.06, pppr <
.001) and increased Satiety Responsiveness/Slowness in
Eating (4 = 1.06; prpr < .001) and Emotional Under-
eating (ie, eating less in response to stress/negative emo-
tions) (d = 0.21; pppr < .01) scores (Table 3). No
differences were found between children with vs without
ARFID symptoms for Food Responsiveness (ie, urge to eat
in the presence of food cues) (prpr = .149) and Emotional
Opvereating (or eating to suppress/soothe negative emotions)
(PrDR = .599) subscales. Children exhibiting ARFID
symptomatology had significantly elevated scores on all
CBCL subscales used compared with children with no
ARFID symptomatology (Table 4) with effect sizes ranging
from 4 = 0.30 to d = 0.38 (anxious/depressed: 4 = 0.30,
prpr < .001; withdrawn/depressed: 4 = 0.38, pppr <
.001; attention problems: 4 = 0.38, pppr < .001; DSM-
oriented attention/hyperactivity problems: 4 = 0.34,
prpR < .001; somatic complaints: 4 = 0.32, pppr < .001;
social problems: 4 = 0.34, pppr < .001). Children with
ARFID symptoms also presented with increased mean traits
of ASD and OCD via respective SRS (4 = 0.22, pppr <
.05) and SOCS (4 = 0.15, prpr < .05) scores, but to a
lesser extent. No sex interactions were identified across all
appetitive and behavioral characteristics.

In sensitivity analyses applying less strict parameters for
C5 (body shape/weight dissatisfaction), 9.2% (n = 262) of
children were identified as presenting with ARFID symp-
toms. Findings show that children with ARFID symptom-
atology were more likely to be from an ethnic background
outside of the Netherlands (pppr < .001)/less likely to be
Dutch (pppr < .05), more likely to live in low-income
households (prpr < .01), and slightly more likely to have

JAACAP Open
Volume 1 / Number 2 / September 2023

mothers with lower levels of education (p = .0489; prpr =
.0677) (Table S3, available online), which differed from
original analysis findings, in which no differences between
ethnicity, familial income, or maternal education were
identified. Findings regarding appetitive (Table S4, available
online) and emotional characteristics (Table S5, available
online) remained very similar, although differences between
children with vs without ARFID symptoms were slightly
smaller, apart from the SOCS score (4 increased from 0.15
to 0.26). As with original analyses, no sex interactions were
found across classifications, appetitive characteristics, or
behavioral characteristics.

DISCUSSION

The current study developed an ARFID Index aligning with
DSM-5 diagnostic criteria to characterize and better un-
derstand ARFID in a population-based sample of children.
According to this classification, 6.4% of children in a
sample of 2,862 youth reported ARFID symptoms and
expressed additional food avoidant traits beyond selective
and restrictive eating, such as increased emotional under-
eating and satiety responsiveness and decreased enjoyment
of food. Additionally, children with ARFID symptoms
exhibited increased emotional and behavioral problems,
including anxiety, withdrawn/depressed, attention/somatic/
social problems, and ASD/OCD traits, relative to children
without ARFID symptoms. Contrasting previous findings
displaying higher proportionality of males with ARFID,*~
there were no significant differences in male-to-female ratios
among populations with vs without ARFID symptoms.
Similarly, no sex differences across both eating and behav-
ioral characteristics were found, and it may be possible that
sex-related differences are diluted in community-based vs
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TABLE 4 Differences in Emotional and Behavioral Problems in Children With and Without Avoidant/Restrictive Food Intake

Disorder (ARFID) Symptoms

ARFID S. No ARFID S. t (ARFID S. —

(n = 183) (n = 2,679) no ARFID S.)
Emotional behavior Mean (SD) Mean (SD) Mean (SD) p (FDR) d
Anxious/depressed, SR 0-26 29 (3.2 2.1 (2.6) 3 9 1.27 x 107 4xx 0.30
Withdrawn/depressed, SR 0-16 1.7 (1.8) 1.1 (1.6) 4 9 7.43 x 107 6%*x 0.38
Attention problems, SR 0-20 4.1 (3.5 3.0 (3.0 4 6 1.39 x 107 ** 0.38
DSM-oriented attention/ 3.3 (3.3 2.4 (2.6) 4 1 592 x 107 >%** 0.34

hyperactivity problems, SR 0-14

Somatic complaints, SR 0-14 1.8 (2.0 1.3 1.7 4 2 5.06 x 107 >%** 0.32
Social problems, SR 0-22 2.3 (2.8) 15 (2.0 4 6 1.39 x 107 2%xx 0.34
SRS, SR 0-54 45 4.1 3.7 4.0) 2 6 1.20 x 1072%* 0.22
SOCS, SR 0-16 24 (2.5) 2.0 (2.3 2 4 1.68 x 1072 0.15

Note: Lost to follow-up: n = 75 (anxious/depressed, withdrawn/depressed, attention problems, attention-deficit/hyperactivity problems, somatic
complaints, social problems), n = 79 (somatic problems), n = 176 (SRS), and n = 7 (SOCS). FDR = false discovery rate; S. = symptoms; SOCS = Short

OCD Screener; SR = score range; SRS = Social Responsiveness Scale.
*p < .05 ***p < .001.

clinical samples. The 10.2% of children presenting with
subthreshold ARFID symptoms as well the 1.2% expressing
all ARFID Index criteria also exhibited differences in picky
eating and reductions in DQ. Findings from these different
classifications defining ARFID provide support for the
ARFID Index, with the children falling under stricter
criteria indeed presenting with increased severity of ARFID
symptomatology, while the children presenting with sub-
threshold symptomatology exhibited decreased severity.
Similar, yet slightly smaller effect sizes were seen for appe-
titive and emotional characteristics within our sensitivity
analyses using a less strict criterion for body weight/shape
dissatisfaction. These children still presented with ARFID
symptomatology, suggesting that concern regarding weight
and shape is possible in the classification or diagnosis of
ARFID. Future research assessing body weight concerns in
patients with ARFID may benefit from distinguishing be-
tween healthy and pathological or disordered concerns to
specify how these behaviors manifest in ARFID and may
differ compared to other FED:s.

Associations between ARFID and described eating be-
haviors suggests that our ARFID Index was valid and con-
tributes toward establishing characteristics associated with
this FED. Other tools used to classify ARFID consist of the
PARDI/PARDI-AR-Q,'®"  SFQ-ARFID  Scale,”® and
NIAS,"” which identifies predominant presentations of
avoidant/restrictive eating characterizing ARFID develop-
ment. The PARDI is a clinical tool available for all ages, but
due to administration length, it may not be practical for
clinical use,'® while the corresponding nonclinical, self-

report PARDI-AR-Q has been reported as an accurate self-
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report measure for possible ARFID but has not yet focused
on assessment of the younger pediatric population (<14
years). The SFQ-ARFID is a brief yet robustly constructed
12-item scale derived from the SFQ, but it does not provide
information concerning nutritional intake/DQ within scale
items,'® and it has yet to be used within observational/
population-based paradigms. The NIAS is validated for
self- or parent-reported behaviors for individuals ranging in
age from 10 to 76 years, but it does not consider factors such
as DQ, growth, or psychosocial impairment,'” but rather
considers symptoms of general appetite, picky eating, and
fear. These quite specific assessments were used in a study by
Dinkler ez al,,'® in which a recent parent-reported screener
using screening measurements including the PARDI, EDE-
Q, and NIAS reported a prevalence of 1.3% in a Japanese
sample of 4- to 7-year-olds. A study using a simpler 5-item
parent-report identified a prevalence of 15.7% in a sample
of 330 children 5 to 10 years old. Similar to the current
study, the authors aligned items with the DSM-5 ARFID
diagnostic criteria, but did not include a multitool screening
measurement to evaluate ARFID or incorporate weight/
shape concern into classifications.”’ We found a distinct
difference in prevalence (6.4% vs 9.2%) depending on the
flexibility/strictness of incorporated body weight/shape
concern, which may explain such contrasting reports.
Alternatively, prevalence differences may vary due to multi-
ple other factors, such as differential ARFID presentation
across age, altered parental/self-views on appetite, or strict-
ness of criteria for ARFID classification.

Regarding eating behavior characteristics, research cor-
roborates findings of decreased food enjoyment and satiety
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responsiveness, with extensive reports of patients with
ARFID  experiencing  food avoidance,”>?*?°  food
neophobi;1,12’21’22’29 and lack of interest in food.?>"2%:27:29
Current findings also align with research showing that pa-
tients with ARFID report increased sensitivity to satiety or
fullness cues,'®?* with studies also using the Satiety
Responsiveness CEBQ subscale.'®% Increased levels of PYY,
a peptide associated with satiety, has been found in patients
with ARFID relative to controls** and may explain the
mechanism behind this finding. In the current study, chil-
dren with ARFID symptoms also presented with increased
emotional undereating, or decreased eating in response to
stress or negative emotions. The association between ARFID
and emotional undereating has been reported previously'®
and is important considering that children with ARFID
symptoms also experience more emotional and behavioral
problems, suggesting an interaction between eating behavior
and emotional problems. Furthermore, a previous twin
heritability study showed that emotional undereating is a
learned rather than inherited behavior,*” and thus emotional
undereating may be a learned response to stress. Thus,
ARFID may occur or develop partially due to maladaptive
learned responses to emotional problems. Future research is
required to investigate this relationship and unravel how the
expression of emotional undereating and ARFID symptoms
are prospectively associated and whether emotional under-
eating could be a trigger or maintaining factor for ongoing
food avoidance/restriction.

We found that children with vs without ARFID
symptoms showed higher levels of emotional and behavioral
symptoms such as traits of anxiety and withdrawn/depressed
and traits of attention/ADHD-oriented, somatic, and social
problems. In the literature, children with ARFID have re-
ported with higher levels of internalizing and overall diffi-
culties as measured with the Strengths and Difficulties
Questionnaire."” Studies on picky eating also corroborate
findings, with higher levels of anxiety, depression, and
emotionality and comorbid psychopathology and lower
levels of sociability associated with ARFID and picky eating
in children.>?"*® Similarly, comorbidity between ARFID
and other disorders has been well documented in previous
population- and clinical-based studies, including generalized
anxiety,”®?%*®2%  major  depressive  disorder/mood
disorders,®2¢:28-2% bipolar disorder,” ADHD,’ and post-
traumatic stress disorder.”” Our findings are consistent with
reports showing increases in these various domains of
disordered or psychopathological behavior. However, dif-
ferences were relatively small (4 = approximately 0.3-0.38),
and it is unclear how commonly patients with ARFID
symptoms express clinical comorbidity with other psychi-
atric conditions or disorders.

JAACAP Open
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Children with ARFID symptoms reported increased
OCD and ASD symptoms. Research reporting associations
between ARFID and OCD has been sparse, with one study
to date establishing a slight trend-level correlation between
OCD symptoms and an ARFID diagnosis.””> Overlapping
symptomatology between both disorders may be driven by
expression of similar underlying vulnerabilities to rigidity or
averseness to change. Concerning ASD symptoms, our
findings corroborate previous reports of high comorbidity
between both conditions,>>*>*” but effect sizes were rela-
tively small. Notably, ARFID and ASD have recently been
associated with similar nutritional deficiencies”” and genetic
risk mechanisms.*®

This work has some limitations to consider. First, the
study design was limited due to the availability of data
within the Generation R cohort, with current measure-
ments such as the PARDI/PARDI-AR-Q,'®' SFQ-
ARFID," or NIAS' not being available. While our ARFID
Index reflected the DSM-5 criteria as closely as possible, no
measures were available to assess additional ARFID char-
acteristics (ie, tube feeding, eating disturbance not better
explained by lack of available food, cultural practice, or
other mental health disorder). Additionally, current analyses
do not consider existing clinically depicted ARFID pro-
files* (limited intake, limited variety, and aversive) in the
2022 text revision of DSM-5 (DSM-5-TR) or differing
disorder states presented by illness duration.>®**® These
profiles and profiles with short- or long-term ARFID may
have distinct appetitive or behavioral characteristics and
therefore differences in etiology. Further large-scale ARFID
research would benefit from incorporating existing clinical
profiles or differential evaluation of short- and long-term
patients within classification protocols. Future work could
also benefit from assessing more objective methods of
nutritional deficiency, such as nutrient
Regardless, dietitians support use of dietary-recall methods
to evaluate particular nutritional deficiencies and provide
overviews of overall population-based DQ.” Our use of
multiple evaluation tools meant that certain questionnaires
were administered at differing time points (6 and 8 vs 10
years), and the obtained data do not represent a set age or
provide opportunity for longitudinal investigation. This
especially extends to our reported effect sizes concerning
traits of ASD via the SRS, in which a 4-year gap between
measurement record and ARFID Index classification is
likely to have contributed to an underestimate of the
strength of this relationship. Lastly, Generation R follow-up
rates reflect trends of participants with higher affluence and
education continuing throughout the study. Due to selec-
tive response, assessed cohorts of children in this study may
not be representative of the total population.

biomarkers.
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To our knowledge, this work consists of the largest
population-based classification study of ARFID with an array
of data collected on health and development of growing
children. ARFID symptomatology was common in children
from Generation R, estimated to affect 6.4% of this pediatric
cohort. Findings regarding elevated food avoidant behaviors
and emotional problems support previous reports that
ARFID is associated with psychiatric comorbidity. The
ARFID Index may serve as an effective screening tool for
ARFID symptomatology or ARFID categorization within
community samples and has potential to assess changes in
symptomatology if used in longitudinal study paradigms.
Due to the novelty of the ARFID diagnosis relative to other
FED diagnoses, this tool may further inform efforts geared
toward the treatment and prevention specific to ARFID.

Accepted May 17, 2023.

Ms. Sader and Drs. Waiter, Jackson, and Williams are with the University of
Aberdeen, United Kingdom. Drs. Harris, Voortman, and Jansen are with Eras-
mus MC, University Medical Center Rotterdam, the Netherlands. Drs. Harris
and Jansen are also with Erasmus University Rotterdam, the Netherlands. Dr.
Williams is also with Griffith University, Queensland, Australia. Dr. Williams is
also with Gold Coast Mental Health and Specialist Services, Gold Coast,
Queensland, Australia.

The authors would like to express their thanks and sincere gratitude to the
Northwood Charitable Trust for funding Michelle Sader’s PhD studentship and
subsequent research. The general design of Generation R Study is made
possible by financial support from the Erasmus Medical Center and the Eras-
mus University Rotterdam, the Netherlands Organization for Health Research
and Development (ZonMW), the Netherlands Organisation for Scientific
Research (NWO), the Ministry of Health, Welfare and Sport, and the Ministry of
Youth and Families. The opinions expressed in this document reflect only the
authors’ view. The European Commission is not responsible for any use that
may be made of the information it contains. The additional aforementioned
funders had no role in the design and conduct of the study or the writing of the
report.

The data that support the findings of this study are available upon reasonable
request to the data management team and management team of the Gen-
eration R Study (datamanagementgenr@erasmusmc.nl).

REFERENCES

1. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders.
5th ed. Arlington, VA: American Psychiatric Association; 2013.

2. Kerem L, Van De Water AL, Kuhnle MC, ez al. Neurobiology of avoidant/restrictive
food intake disorder in youth with overweight/obesity versus healthy weight. J Clin Child
Adolesc Psychol. 2021;51(5):1-14. https://doi.org/10.1080/15374416.2021.1894944

3. Nicely TA, Lane-Loney S, Masciulli E, Hollenbeak CS, Ornstein RM. Prevalence and
characteristics of avoidant/restrictive food intake disorder in a cohort of young patients in
day treatment for eating disorders. ] Eat Disord. 2014;2(1):21. https://doi.org/10.1186/
s40337-014-0021-3

4. Fisher MM, Rosen DS, Ornstein RM, ez al. Characteristics of avoidant/restrictive food
intake disorder in children and adolescents: a “new disorder” in DSM-5. ] Adolesc
Health. 2014;55(1):49-52. https://doi.org/10.1016/j.jadohealth.2013.11.013

5. Eddy KT, Thomas JJ, Hastings E, ez al. Prevalence of DSM-5 avoidant/restrictive food
intake disorder in a pediatric gastroenterology healthcare network. Int J Eat Disord.
2014;48(5):464-470. https://doi.org/10.1002/eat.22350

6. Zimmerman J, Fisher M. Avoidant/restrictive food intake disorder (ARFID). Curr Probl
Pediatr Adolesc Health Care. 2017;47(4):95-103. https://doi.org/10.1016/j.cppeds.
2017.02.005

7. Schmidt R, Kirsten T, Hiemisch A, Kiess W, Hilbert A. Interview-based assessment of
avoidant/restrictive food intake disorder (ARFID): a pilot study evaluating an ARFID

126 www.jaacapopen.org

This research was presented as an original study at the 1%9th International
Congress of the European Society for Child and Adolescent Psychiatry; June
19-21; Maastricht, the Netherlands.

Author Contributions

Conceptualization: Sader, Waiter, Jackson, Jansen, Williams
Data curation: Sader, Harris, Voortman, Jansen

Formal analysis: Sader

Funding acquisition: Sader, Waiter, Williams

Investigation: Sader, Harris, Jansen

Methodology: Sader, Harris, Waiter, Jackson, Jansen, Williams
Project administration: Sader, Waiter, Jansen, Williams
Resources: Voortman, Jansen

Software: Sader, Waiter

Supervision: Sader, Jansen, Williams

Validation: Sader, Harris, Jansen

Visualization: Sader

Writing — original draft: Sader

Writing — review and editing: Sader, Harris, Waiter, Jackson, Voortman, Jan-
sen, Williams

The authors would like to thank the wider Generation R Study Team for
collaborative work in this study.

Disclosure: Dr. Harris has received funding from the European Union’s Horizon
2020 research and innovation programme under the Marie Sktodowska-Curie
grant agreement (No. 707404). Dr. Waiter has received grant support from the
Scottish Government, Roland Sutton Academic Trust, Friends of ANCHOR,
Scottish Imaging Network: A Platform for Scientific Excellence, NHS Grampian
Endowment Research, Alzheimer’s Research UK, Grampian University Hospitals
NHS Trust, Versus Arthritis (Previously Arthritis Research UK), Medical Research
Scotland, and Tau Rx Therapeutics. Prof. Jansen has received grant support
from the Erasmus University Rotterdam (Initiative Vital Cities and Citizens), the
ZonMW as part of the Mental Health Care Research Program (Fellowship:
636320005), and the Unintended Pregnancy Research Program (grant
554002008). The opinions expressed in this document reflect only the authors’
view. The European Commission is not responsible for any use that may be
made of the information it contains. The additional aforementioned funders
had no role in the design and conduct of the study or the writing of the report.
Drs. Jackson and Voortman, Prof. Williams, and Ms. Sader have reported no
biomedical financial interests or potential conflicts of interest.

Correspondence to Michelle Sader, BSc (Hons), PhD Candidate, Institute of
Medical Sciences, Biomedical Imaging Centre, Aberdeen, Aberdeen City, UK
AB25 2ZN; e-mail: m.sader.19@abdn.ac.uk

2949-7329/© 2023 The Author(s). Published by Elsevier Inc. on behalf of
American Academy of Child & Adolescent Psychiatry. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

https://doi.org/10.1016/j.jaacop.2023.05.001

module for the Eating Disorder Examination. Int J Eat Disord. 2019;52(4):388-397.
hetps://doi.org/10.1002/eat.23063
8. Zickgraf HF, Lane-Loney S, Essayli JH, Ornstein RM. Further support for diagnostically
meaningful ARFID symptom presentations in an adolescent medicine partial hospitali-
zation program. Int J Eat Disord. 2019;52(4):402-409. https://doi.org/10.1002/cat.
23016
9. Alberts Z, Fewtrell M, Nicholls DE, Biassoni L, Easty M, Hudson LD. Bone mineral
density in anorexia nervosa versus avoidant restrictive food intake disorder. Bone. 2020;
134:115307. https://doi.org/10.1016/j.bone.2020.115307
10. Forman SF, McKenzie N, Hehn R, et al. Predictors of outcome at 1 year in adolescents
with DSM-5 restrictive eating disorders: report of the National Eating Disorders Quality
Improvement Collaborative. ] Adolesc Health. 2014;55(6):750-756. https://doi.org/10.
1016/j.jadohealth.2014.06.014
11. Brigham KS, Manzo LD, Eddy KT, Thomas JJ. Evaluation and treatment of avoidant/
restrictive food intake disorder (ARFID) in adolescents. Curr Pediatr Rep. 2018;6(2):
107-113. https://doi.org/10.1007/540124-018-0162-y
12. Hilbert A, Zenger M, Eichler ], Brahler E. Psychometric evaluation of the Eating Dis-
orders in Youth-Questionnaire when used in adults: prevalence estimates for symptoms
of avoidant/restrictive food intake disorder and population norms. Int J Eat Disord.

2020;54:399-408. https://doi.org/10.1002/eat.23424

JAACAP Open
Volume 1 / Number 2 / September 2023


mailto:datamanagementgenr@erasmusmc.nl
mailto:m.sader.19@abdn.ac.uk
https://doi.org/10.1016/j.jaacop.2023.05.001
https://doi.org/10.1080/15374416.2021.1894944
https://doi.org/10.1186/s40337-014-0021-3
https://doi.org/10.1186/s40337-014-0021-3
https://doi.org/10.1016/j.jadohealth.2013.11.013
https://doi.org/10.1002/eat.22350
https://doi.org/10.1016/j.cppeds.2017.02.005
https://doi.org/10.1016/j.cppeds.2017.02.005
https://doi.org/10.1002/eat.23063
https://doi.org/10.1002/eat.23016
https://doi.org/10.1002/eat.23016
https://doi.org/10.1016/j.bone.2020.115307
https://doi.org/10.1016/j.jadohealth.2014.06.014
https://doi.org/10.1016/j.jadohealth.2014.06.014
https://doi.org/10.1007/s40124-018-<?thyc=10?>0162-y<?thyc?>
https://doi.org/10.1002/eat.23424
http://www.jaacapopen.org

PEDIATRIC ARFID SYMPTOM CLASSIFICATION

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Iron-Segev S, Best D, Arad-Rubinstein S, et al. Feeding, eating, and emotional distur-
bances in children with avoidant/restrictive food intake disorder (ARFID). Nutrients.
2020;12(11):3385. https://doi.org/10.3390/nul2113385

Kurz S, van Dyck Z, Dremmel D, Munsch S, Hilbert A. Early-onset restrictive eating
disturbances in primary school boys and girls. Eur Child Adolesc Psychiatry. 2014;24(7):
779-785. https://doi.org/10.1007/s00787-014-0622-z

Sysko R, Glasofer DR, Hildebrandt T, et a/. The Eating Disorder Assessment for DSM-5
(EDA-5): development and validation of a structured interview for feeding and eating
disorders. Int J Eat Disord. 2015;48(5):452-463. https://doi.org/10.1002/eat.22388
Bryant-Waugh R, Stern CM, Dreier MJ, ez al. Preliminary validation of the Pica, ARFID
and Rumination Disorder Interview ARFID Questionnaire (PARDI-AR-Q). ] Eat Dis-
ord. 2022;10(1):179. https://doi.org/10.1186/s40337-022-00706-7

Zickgraf HF, Ellis JM. Inital validation of the Nine Item Avoidant/Restrictive Food
Intake disorder screen (NIAS): a measure of three restrictive eating patterns. Appetite.
2018;123:32-42. https://doi.org/10.1016/j.appet.2017.11.111

Dinkler L, Yasumitsu-Lovell K, Eitoku M, ez al. Development of a parent-reported
screening tool for avoidant/restrictive food intake disorder (ARFID): initial validation
and prevalence in 4-7-year-old Japanese children. Appetite. 2022;168:105735. https://
doi.org/10.1016/j.appet.2021.105735

Bryant-Waugh R, Micali N, Cooke L, Lawson EA, Eddy KT, Thomas JJ. Development
of the Pica, ARFID, and Rumination Disorder Interview, a multi-informant, semi-
structured interview of feeding disorders across the lifespan: a pilot study for ages 10-22.
Int J Eat Disord. 2018;52(4):378-387. https://doi.org/10.1002/eat.22958

Hay P, Mitchison D, Collado AEL, Gonzilez-Chica DA, Stocks N, Touyz S. Burden and
health-related quality of life of eating disorders, including avoidant/restrictive food intake
disorder (ARFID), in the Australian population. J Eat Disord. 2017;5:21. https://doi.
0rg/10.1186/s40337-017-0149-z

Gongalves S, Vieira Al, Machado BC, Costa R, Pinheiro J, Concei¢ao E. Avoidant/
restrictive food intake disorder symptoms in children: associations with child and family
variables. Child Health Care. 2018;48(3):301-313. https://doi.org/10.1080/02739615.
2018.1532796

Schoffel H, Hiemisch A, Kiess W, Hilbert A, Schmidt R. Characteristics of avoidant/
restrictive food intake disorder in a general paediatric inpatient sample. Eur Eat Disord
Rev. 2021;29(1):60-73. https://doi.org/10.1002/erv.2799

Seike K, Nakazato M, Hanazawa H, et al. A questionnaire survey regarding the support
needed by Yogo teachers to take care of students suspected of having eating disorders (second
report). Biopsychosoc Med. 2016;10:28. https://doi.org/10.1186/s13030-016-0079-z
Norris ML, Robinson A, Obeid N, Harrison M, Spettigue W, Henderson K. Exploring
avoidant/restrictive food intake disorder in eating disordered patients: a descriptive study.
Int J Eat Disord. 2013;47(5):495-499. https://doi.org/10.1002/eat.22217

Zickgraf HF, Franklin ME, Rozin P. Adult picky eaters with symptoms of avoidant/
restrictive food intake disorder: comparable distress and comorbidity but different eating
behaviors compared to those with disordered eating symptoms. J Eat Disord. 2016;4:26.
https://doi.org/10.1186/s40337-016-0110-6

Cooney M, Lieberman M, Guimond T, Katzman DK. Clinical and psychological fea-
tures of children and adolescents diagnosed with avoidant/restrictive food intake disorder
in a pediatric tertiary care eating disorder program: a descriptive study. ] Eat Disord.
2018;6:7. https://doi.org/10.1186/s40337-018-0193-3

Krom H, Sluijs Veer L, Zundert S, e al. Health related quality of life of infants and
children with avoidant restrictive food intake disorder. Int J Eat Disord. 2019;52(4):
410-418. https://doi.org/10.1002/eat.23037

Zanna V, Criscuolo M, Mereu A, et al. Restrictive eating disorders in children and ad-
olescents: a comparison between clinical and psychopathological profiles. Eat Weight
Disord. 2021;26:1491-1501. https://doi.org/10.1007/s40519-020-00962-z

Harer KN, Jagiclski C, Chey WD, Riehl M. Avoidant/restrictive food intake disorder
(ARFID) among adult gastroenterology behavioral health patients: comparison of ARFID
vs. non-ARFID patients. Am ] Gastroenterol. 2019;114(suppl):5271-5272. https://doi.
org/10.14309/01.ajg.0000591396.38756.27

Kooijman MN, Kruithof CJ, van Duijn CM, ¢t al. The Generation R Study: design and
cohort update 2017. Eur ] Epidemiol. 2016;31(12):1243-1264. https://doi.org/10.
1007/s10654-016-0224-9

Jacobi C, Agras WS, Bryson S, Hammer LD. Behavioral validation, precursors, and
concomitants of picky eating in childhood. ] Am Acad Child Adolesc Psychiatry. 2003;
42(1):76-84. https://doi.org/10.1097/00004583-200301000-00013

JAACAP Open
Volume 1 / Number 2 / September 2023

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

42.

43.

4.

45.

46.

47.

48.

49.

50.

Micali N, Simonoff E, Elberling H, Rask CU, Olsen EM, Skovgaard AM.
Eating patterns in a population-based sample of children aged 5 to 7 years:
association with psychopathology and parentally perceived impairment. J Dev
Behav Pediatr. 2011;32(8):572-580. https://doi.org/10.1097/dbp.0b013e31822
bc7b7

Cole TJ. Establishing a standard definition for child overweight and obesity worldwide:
international survey. BMJ. 2000;320(7244):1240-1243. https://doi.org/10.1136/bmj.
320.7244.1240

van der Velde LA, Nguyen AN, Schoufour JD, et al. Diet quality in childhood: the
Generation R Study. Eur J Nutr. 2019;58(3):1259-1269. https://doi.org/10.1007/
500394-018-1651-z

Voortman T, Kiefte-de Jong JC, Geelen A, et al. The development of a diet
quality score for preschool children and its validation and determinants in the
Generation R Study. ] Nutr. 2015;145(2):306-314. https://doi.org/10.3945/jn.
114.199349

Goodman R, Ford T, Richards H, Gatward R, Meltzer H. The Development and Well-
Being Assessment: description and initial validation of an integrated assessment of child
and adolescent psychopathology. J Child Psychol Psychiatry. 2000;41(5):645-655.
https://doi.org/10.1111/.1469-7610.2000.tb02345.x

Wardle J, Guthrie CA, Sanderson S, Rapoport L. Development of the Children’s Eating
Behaviour Questionnaire. J Child Psychol Psychiatry. 2001;42(7):963-970. https://doi.
org/10.1111/1469-7610.00792

Achenbach TM. Manual for the Child Behavior Checklist 4-18 and 1991 Profile.
Burlington, VA: Department of Psychiatry, University of Vermont; 1991.

Constantino JN, Todd RD. Intergenerational transmission of subthreshold autistic traits
in the general population. Biol Psychiatry. 2005;57(6):655-660. https://doi.org/10.
1016/j.biopsych.2004.12.014

Uher R, Heyman I, Mortimore C, Frampton I, Goodman R. Screening young people for
obsessive-compulsive disorder. Br J Psychiatry. 2007;191(4):353-354. https://doi.org/10.
1192/bjp.bp.106.034967

. van Strien T, Oosterveld P. The children’s DEBQ for assessment of restrained,

emotional, and external eating in 7- to 12-year-old children. Int J Eat Disord. 2008;
41(1):72-81. https://doi.org/10.1002/eat.20424

Bully P, Elosua P. Changes in body dissatisfaction relative to gender and age: the
modulating character of BMI. Span ] Psychol. 2011;14(1):313-322. https://doi.org/10.
5209/rev_sjop.2011.v14.n1.28

Dovey TM, Kumari V, Blissett J. Eating behaviour, behavioural problems and sensory
profiles of children with avoidant/restrictive food intake disorder (ARFID), autistic
spectrum disorders or picky eating: same or different? Eur Psychiatry. 2019;61:56-62.
https://doi.org/10.1016/j.eurpsy.2019.06.008

Stull MR, Harshman SG, Kuhnle M, ez 4/. Olfactory performance in youth with full and
subthreshold avoidant/restrictive food intake disorder. ] Endocr Soc. 2021;5(suppl 1):
A630-A631. hteps://doi.org/10.1210/jendso/bvab048.1285

Herle M, Fildes A, Steinsbekk S, Rijsdijk F, Llewellyn CH. Emotional over- and under-
eating in early childhood are learned not inherited. Sci Rep. 2017;7(1):9092. https://doi.
0rg/10.1038/s41598-017-09519-0

Kambanis PE, Kuhnle MC, Wons OB, ¢t al. Prevalence and correlates of psychiatric
comorbidities in children and adolescents with full and subthreshold avoidant/restrictive
food intake disorder. Int J Eat Disord. 2019;53(2):256-265. https://doi.org/10.1002/eat.
23191

Yule S, Wanik J, Holm EM, et al. Nutritional deficiency disease secondary to ARFID
symptoms associated with autism and the broad autism phenotype: a qualitative sys-
tematic review of case reports and case series. ] Acad Nutr Diet. 2021;121(3):467-492.
https://doi.org/10.1016/j.jand.2020.10.017

Koomar T, Thomas TR, Pottschmidt NR, Lutter M, Michaelson JJ. Estimating the
prevalence and genetic risk mechanisms of ARFID in a large autism cohort. Front
Psychiatry. 2021;12:668297. https://doi.org/10.3389/fpsyt.2021.668297

Norris ML, Spettigue W, Hammond NG, et 4/. Building evidence for the use of
descriptive subtypes in youth with avoidant restrictive food intake disorder. Int J Eat
Disord. 2017;51(2):170-173. https://doi.org/10.1002/cat.22814

Thomas JJ, Lawson EA, Micali N, Misra M, Deckersbach T, Eddy KT. Avoidant/
restrictive food intake disorder: a three-dimensional model of neurobiology with impli-
cations for etiology and treatment. Curr Psychiatry Rep. 2017;19(8):54. https://doi.org/
10.1007/s11920-017-0795-5

www.jaacapopen.org 127


https://doi.org/10.3390/nu12113385
https://doi.org/10.1007/s00787-014-<?thyc=10?>0622-z<?thyc?>
https://doi.org/10.1002/eat.22388
https://doi.org/10.1186/s40337-022-00706-7
https://doi.org/10.1016/j.appet.2017.11.111
https://doi.org/10.1016/j.appet.2021.105735
https://doi.org/10.1016/j.appet.2021.105735
https://doi.org/10.1002/eat.22958
https://doi.org/10.1186/s40337-017-<?thyc=10?>0149-z<?thyc?>
https://doi.org/10.1186/s40337-017-<?thyc=10?>0149-z<?thyc?>
https://doi.org/10.1080/02739615.2018.1532796
https://doi.org/10.1080/02739615.2018.1532796
https://doi.org/10.1002/erv.2799
https://doi.org/10.1186/s13030-016-<?thyc=10?>0079-z<?thyc?>
https://doi.org/10.1002/eat.22217
https://doi.org/10.1186/s40337-016-0110-6
https://doi.org/10.1186/s40337-018-0193-3
https://doi.org/10.1002/eat.23037
https://doi.org/10.1007/s40519-020-<?thyc=10?>00962-z<?thyc?>
https://doi.org/10.14309/01.ajg.0000591396.38756.27
https://doi.org/10.14309/01.ajg.0000591396.38756.27
https://doi.org/10.1007/s10654-016-0224-9
https://doi.org/10.1007/s10654-016-0224-9
https://doi.org/10.1097/00004583-200301000-00013
https://doi.org/10.1097/dbp.0b013e31822<?show [?tjl=20mm]&tjlpc;[?tjl]?>bc7b7
https://doi.org/10.1097/dbp.0b013e31822<?show [?tjl=20mm]&tjlpc;[?tjl]?>bc7b7
https://doi.org/10.1136/bmj.320.7244.1240
https://doi.org/10.1136/bmj.320.7244.1240
https://doi.org/10.1007/s00394-018-<?thyc=10?>1651-z<?thyc?>
https://doi.org/10.1007/s00394-018-<?thyc=10?>1651-z<?thyc?>
https://doi.org/10.3945/jn.114.199349
https://doi.org/10.3945/jn.114.199349
https://doi.org/10.1111/j.1469-7610.2000.tb02345.x
https://doi.org/10.1111/1469-7610.00792
https://doi.org/10.1111/1469-7610.00792
https://doi.org/10.1016/j.biopsych.2004.12.014
https://doi.org/10.1016/j.biopsych.2004.12.014
https://doi.org/10.1192/bjp.bp.106.034967
https://doi.org/10.1192/bjp.bp.106.034967
https://doi.org/10.1002/eat.20424
https://doi.org/10.5209/rev_sjop.2011.v14.n1.28
https://doi.org/10.5209/rev_sjop.2011.v14.n1.28
https://doi.org/10.1016/j.eurpsy.2019.06.008
https://doi.org/10.1210/jendso/bvab048.1285
https://doi.org/10.1038/s41598-017-09519-0
https://doi.org/10.1038/s41598-017-09519-0
https://doi.org/10.1002/eat.23191
https://doi.org/10.1002/eat.23191
https://doi.org/10.1016/j.jand.2020.10.017
https://doi.org/10.3389/fpsyt.2021.668297
https://doi.org/10.1002/eat.22814
https://doi.org/10.1007/s11920-017-0795-5
https://doi.org/10.1007/s11920-017-0795-5
http://www.jaacapopen.org

	Prevalence and Characterization of Avoidant Restrictive Food Intake Disorder in a Pediatric Population
	Method
	Study Population and ARFID Index Construction
	Appetitive and Behavioral Characteristics
	Data Analysis

	Results
	Discussion
	References
	Supplemental Material


