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Abstract

Obijective: To identify potential presentations of avoidant/restrictive food intake disorder
(ARFID) in a pediatric eating disorder partial hospitalization program (PHP) based on the nature
of the eating restriction leading to core symptoms of ARFID.

Method: A retrospective chart review of 83 patients ages 8-17 admitted to a PHP and diagnosed
with ARFID. Charts were independently reviewed by two coders, with high inter-rater agreement
(x=0.77). Distinct categories were identified and groups were compared on demographics,
anthropometrics, comorbid psychopathology, and core ARFID symptoms.

Results: We identified cases characterized by predominantly selective eating based on aversions
to the sensory properties of foods, lack of interest in eating/low appetite, and fear of aversive
consequences from eating. We also distinguished a subset of patients with eating restrictions
consistent with both selectivity and limited interest/appetite. The four primary ARFID presentation
groups differed on core ARFID criteria, symptom trajectory and illness duration, mood and
medical comorbidities, age, gender, and parent-reported symptoms of psychopathology.

Discussion: The present findings suggest that there are diagnostically meaningful ARFID
subtypes that can be differentiated based on the nature of their eating restrictions, as well as other
demographic, illness history features, and psychiatric comorbidity. As treatments for youth with
ARFID are developed and refined, it will be important to take into consideration not only
demographic differences, but also the variability in symptoms, as this might require distinct
interventions and levels of care. Additionally, differing mechanisms that maintain different types
of eating restrictions might necessitate unique psychological and psychiatric interventions.
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11 INTRODUCTION

Although the avoidant/restrictive food intake disorder (ARFID) diagnosis captures a
heterogeneous array of eating symptoms, there is virtually no empirical data on the
distinctness of these presentations from one another, their prevalence in treatment settings,
or their usual trajectory and clinical presentation (Thomas et al., 2017). Three patterns of
restrictive eating that can lead to inadequate intake are described in the DSM-5: (a) extreme
selectivity about foods based on their sensory properties (e.g., “picky eating” or food
neophobia); (b) limited interest in eating or poor appetite; and (c) fear of aversive
consequences from eating (e.g., choking or vomiting). There is a need to more clearly
delineate the eating restrictions that can cause ARFID symptoms, as a first step toward a
clearer understanding of their etiology and maintenance. This research would help to inform
the development and refinement of evidence-based interventions for ARFID.

Across samples from four retrospective chart reviews conducted in adolescent medicine
eating disorder settings, ARFID patients differ from other eating disorder patients on
demographic and clinical variables: they are younger, more likely to be male (although the
majority are still female), more likely to have anxiety disorders and comorbid medical
conditions, and less likely to have a mood disorder (Fisher et al., 2014; Forman et al., 2014;
Nicely, Lane-Loney, Masciulli, Hollenbeak, & Ornstein, 2014; Norris et al., 2014). In
several of these chart reviews, authors noted a diverse array of features related to restrictive
eating in ARFID patients, including: history of picky eating, texture or sensory aversions,
fear of vomiting or choking, food allergies, abdominal pain or nausea, anxiety impacting
eating, and medical conditions affecting eating or appetite (Fisher et al., 2014; Nicely et al.,
2014; Norris et al., 2014).

Although there is consistency across chart reviews in reporting these diagnostic features,
only one other group to date has attempted to classify ARFID patients into discrete
diagnostic categories based on the features of restrictive eating. Norris et al. (2018) recently
published a retrospective chart review of 77 ARFID cases, in which they found support for
the three descriptive ARFID presentations noted in the DSM-5: extreme selectivity, limited
interest in eating or poor appetite, and fear of aversive consequences from eating (APA,
2013). These three diagnostic subgroups were similar on many clinical characteristics,
including age, body mass index (BMI) zscore, and gender, but differed on initial level of
care recommended and duration of illness. Individuals with the fear presentation were more
likely than those with the selective or appetite presentations to be admitted to the hospital at
intake, and those with the selective presentation had a longer illness duration than those with
the fear presentation.

While information on demographics, BMI, recommended level of care, and illness duration
provide an important first step in understanding differences between proposed ARFID
presentations, additional research is clearly warranted. It appears likely that these three
different patterns of eating behavior have distinct risk factors, etiologies, and maintaining
mechanisms. Clarifying the clinical characteristics of ARFID patients categorized according
to the primary eating restriction driving their weight, nutritional, and/or psychosocial
symptoms is an important step toward better understanding the mechanisms of these three
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patterns of restrictive eating, and the potentially differing treatment requirements for these
patients. No published study to date has examined differences between patients with distinct
ARFID presentations using psychometrically tested measures of psychopathology. The
purpose of the current study is to compare different presentations of ARFID in young
patients in an intensive family-centered and exposure-oriented eating disorders PHP. We
hypothesize that we will reliably identify subgroups of patients based on the three proposed
types of restrictive eating: extreme selectivity/neophobia, limited appetite/interest in eating,
and fear of aversive consequences from eating. Exploratory analyses will compare identified
subgroups on clinical characteristics.

21 METHODS

2.11 Participants

A retrospective chart review was performed on all patients ages 8—-17 diagnosed either
prospectively since 2013 or retrospectively (from 2008 to 2012) with ARFID (/7= 83). For
the retrospectively diagnosed participants, the diagnosis was conferred using a checklist of
DSM-5 eating disorder symptoms as described in Nicely et al., 2014. Patients treated
between August 2008 and September 2016 were included in previous chart review studies
by our group that compared ARIFD patients to those with other eating disorders (Nicely et
al., 2014), and presented treatment outcomes for ARFID patients (Ornstein, Essayli, Nicely,
Masciulli, & Lane-Loney, 2017). This is the first study by our group to categorize these
patients according to potential ARFID presentations.

2.2 1 Presentation coding

Charts were independently reviewed by two coders (HZ and SL). Documents examined
included psychiatric, adolescent medicine, nutrition, and psychological evaluations and
progress notes, as well as discharge summaries. The categories were informed by those
described in the DSM-5 and identified in a different sample of ARFID patients treated in
another adolescent medicine setting (Norris et al., 2018): extreme selectivity due to
aversions to the sensory properties of food, low appetite or apparent lack of interest in
eating, and avoidance of eating due to fear of negative consequences. The coders used a
checklist of clinical features (see Appendix ) based on the descriptive features of ARFID
identified in previous chart reviews by our group (e.g., Nicely et al., 2014). This checklist
included factors associated with the onset of eating restrictions. After reviewing each
patient's chart and completing the checklist, the raters independently categorized each
patient into a primary ARFID subtype according to the symptoms endorsed on the checklist
and the rater's clinical judgment. During the coding process it became clear that the majority
of patients who were identified as having an extremely narrow range of accepted foods also
had significant appetite disturbances that contributed to their ARFID symptoms; we coded
such participants as having “Co-primary” appetite disturbance/selectivity. In contrast, none
of the patients with a primary fear presentation exhibited co-primary selectivity or low
appetite.

Cases that did not fit into these four categories (i.e., appetite disturbance, selectivity, co-
primary appetite disturbance/selectivity, and fear)—such as those who demonstrated healthy
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eating preoccupation more consistent with orthorexia (e.g., Dunn & Bratman, 2016) or a
blend of ARFID and AN symptoms (e.g., cases with some indications that desire for
thinness or body image distortion might have contributed to the eating restriction, even in
the context of the restrictions described above)—were coded into a fifth “other disordered
eating” category and subsequently excluded from analyses comparing ARFID subtypes.
Disagreements between raters were resolved via consensus coding conducted by JE and RO.
All four coders were involved in patient care: SL and RO were involved in the treatment of
all patients included in the chart review, whereas JE and HZ were involved with those treated
after July 2016 and July 2017, respectively.

2.3 Measures

2.3.11 Demographics and anthropometrics—Information gathered at intake
included age, gender, height, weight, and percent of body weight lost. Degree of weight loss
was determined from patient report, parent report, and/or prior medical and school records.
BMI was calculated using the standard formula (kg/m?) and the percent median body weight
(%MBW) was determined based on the 50th percentile BMI-for-age using the 2000 Centers
for Disease Control and Prevention growth charts (www.cdc.gov/growthcharts). Duration of
illness was defined as weeks during which the core symptoms of ARFID (e.g., weight loss,
nutritionally inadequate diet) were present, rather than the duration of the underlying eating
disturbance (e.g., moderate picky eating).

2.3.21 Comorbid diagnoses—A program psychologist, social worker, and/or
psychiatrist diagnosed comorbid psychopathology (e.g., mood disorders, anxiety disorders,
obsessive compulsive disorder (OCD), and attention deficit/hyperactivity disorder [ADHD])
during two hour-long evaluations with patients and parents. Interviews were guided by semi-
structured interviews and prompts corresponding to diagnostic criteria for these disorders,
and the same three providers either conducted interviews or supervised psychiatry residents
and psychology interns who conducted interviews. Patients' records were reviewed for
historical diagnoses of autism spectrum disorder or other developmental disabilities; patients
and families were also asked about historical diagnoses during the diagnostic interview, and
the semi-structured interview included screening questions for potentially unrecognized
developmental symptoms. Comorbid medical diagnoses were coded from patients' charts or
given at intake by the program adolescent medicine physician, who also interviewed families
about historical medical diagnoses.

2.3.31 Core ARFID symptoms—The Criterion A symptoms, each of which alone is
sufficient for the ARFID diagnosis are: (a) weight loss or growth faltering, (b) nutritional
deficiency, (c) dependence on supplements or enteral feeding for nutrition, and (d)
psychosocial interference (APA, 2013). At intake, physicians and nutritionists interviewed
families and reviewed outside records to determine whether the child had a history of poor
or slow growth and/or whether there had been acute weight loss since the onset or worsening
of eating restrictions. Four variables were used to assess the presence and absence of the
weight and nutritional symptoms of ARFID: acute weight loss, long-term growth-faltering,
inadequate nutrition, and dependence on oral or enteral supplements. Weight loss and/or
growth faltering were judged to be significant by the adolescent medicine physician;
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generally, any weight loss in a prepubescent child, and weight loss that involved crossing a
growth percentile line in an adolescent, were considered significant. Supplement dependence
was based on the use of supplements to replace calories and/or nutrients that the patient was
unable to obtain from food or, augment small or nutritionally inadequate meals. Patients who
were prescribed supplements after the intake as part of treatment were not included in the
“supplement dependent” category at intake. Psychosocial interference was not formally
assessed, but patients were considered to meet these criteria by seeking or being referred to
care at the PHP level as a proxy for family and child interference, distress, and impairment.

2.3.41 Achenbach child behavior checklist (CBCL)—The CBCL is a 113 item
parent report measure designed to describe behaviors associated with clusters of clinical
psychiatric symptoms. The measure was normed with children ages 6-18 years. The
measure Yyields broad Externalizing and Internalizing scores and eight Syndrome Scores.
The subscales used in the present study were Affective, Anxiety, Somatic, and ADHD
problems. Subscales are expressed as £scores (Mean = 50; SD = 10). Scores of 65 or higher
are considered to be significantly elevated (Achenbach & Rescorla, 2001). The scales and
clinical cutoffs have shown good internal consistency and criterion-related validity in
screening for affective, anxiety, somatic, and attention disorders in previous samples (e.g.,
Ebesutani et al., 2010).

2.41 Data analysis

Reliability for the primary subtype coding was computed using Cohen's x. A x coefficient
ranging from 0.60 to 0.80 represents substantial inter-rater reliability, reflecting percentage
agreement taking into account the probability of chance agreement (Landis & Koch, 1977).
The ARFID subtype groups were compared on gender, age group, ARFID criteria met, and
presence of comorbidities using likelihood ratio chi-square tests with Cramer's V-type effect
sizes, and on age, %MBW, and CBCL scales using one-way ANOVA with partial 77 effect
sizes. Missing data on %MBW and self-report measures were deleted casewise. For chi
square analyses, given our relatively low power, and to reduce the number of hypothesis
tests conducted, we did not conduct post hoc comparisons between two groups when overall
significant differences were observed, although we describe visual trends. When the groups
were compared using ANOVA, we conducted post hoc significance tests to explore
significant overall group differences. For the CBCL subscales, one-sample ftests were used
to determine whether each subtype group mean was significantly greater than 65, the clinical
severity threshold. We used the pwr package for R to conduct post hoc power analyses for
ANOVA with four unequal group sizes (Champely et al., 2018; Cohen, 1988). Power to
detect small (77 = 0.02) and medium (772 = 0.08) effects was low: 15.9% and 59.7%,
respectively. However, there was near-adequate power to detect large (77 = 0.15) effects:
83.5%.

31 RESULTS
3.11 ARFID subtypes

Of the 98 patients whose charts were reviewed, five were coded as having only selective
eating (5.1%: Selective), 19 (20.4%) were coded as having both selective eating and appetite
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disturbance (Co-Primary), 11 (11.2%) were coded as having primary appetite disturbances
(Appetite), 48 (49.0%) were coded as having primary fear (Fear), and 15 (16.1%) were
determined to have symptoms of eating disorders other than ARFID. Substantial inter-rater
reliability (x = 0.77) was found for the five categories coded.

3.21 Descriptive psychopathology and factors associated with onset

Of the 48 Fear presentation patients, 24 had primary choking fears (51.0%), 21 had primary
vomiting fears (44.7%), and 3 had other fears (6.3%; e.g., contamination by allergens,
abdominal pain). Most (69.5%) reported a specific incident associated with the onset of fear-
related eating restrictions, including an episode of vomiting or choking, seeing another
person vomit or choke, or experiencing nausea or difficulty swallowing.

Of the 19 Co-Primary patients, 16 (84.2%) reported a chronic course of poor appetite and
lack of interest in food; in most cases, the onset was by age six. Four of 11 Appetite-only
patients reported chronic symptoms (36.4%). A majority of the patients (81.8%) with only
Appetite symptoms reported that their appetite loss and lack of interest in eating developed
after a stressor or in the context of mood/anxiety symptoms, with the remainder reporting a
more chronic course. Five Co-Primary patients (26.3%) reported exacerbation of appetite or
selectivity symptoms, whereas 73.7% reported a chronic course. One of five Selective
patients reported increased selectivity in the context of anxiety (20.0%), but all reported
longstanding selectivity.

3.31 Demographic characteristics

The overall sample was 76% female, with a mean age of 11.38 years; 78.3% were 12 or
younger. A higher proportion of male patients had the Co-Primary and Appetite
presentations, and patients with the Appetite presentation tended to be older, with the
majority aged 13 or older (Table 1).

3.41 Core ARFID symptoms

As noted in Table 1, patients with primary Fear and Appetite presentations appeared to be
more likely to have recently lost weight and to be supplement dependent than those with the
Selective and Co-Primary presentations, with significant overall group differences on each
variable. The groups also differed significantly on proportion with a history of slow/poor
growth, with patients with the Co-Primary presentation exhibiting a higher prevalence of
slow/poor growth (Table 1). The groups did not differ on proportion diagnosed as having a
nutritionally deficient diet at intake.

There were no significant differences among the groups in percent of bodyweight lost during
the illness or %MBW at intake. The groups differed significantly on duration of illness
(defined as weeks with clinically significant ARFID symptoms). Co-Primary patients
reported a significantly longer illness duration than any other group (see Table 2).

3.51 Comorbid symptoms and diagnoses

The groups were not significantly different with respect to presence of a comorbid anxiety
disorder or developmental delay. There was an association with medical comorbidities and
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mood disorder, with higher proportions among patients with the Appetite presentation, and
ADHD diagnosis, with a lower prevalence in patients with the Fear presentation (Table 3).
Gastrointestinal symptoms, including gastroesophageal reflux, early satiety, nausea,
gastroparesis, and abdominal pain, were the most commonly reported medical
comorbidities, reported by 63.6% of Appetite patients, 47.4% of Co-Primary patients, 20.0%
of Selective patients, and 18.75% of Fear patients. Other medical comorbidities included:
asthma/reactive airway disease (/7= 4), cerebral palsy/ambulatory dysfunction (3), amplified
musculoskeletal pain syndrome (7= 2), seizure history (n = 2), eczema, juvenile rheumatoid
arthritis, Lyme disease, Ehlers-Danlos syndrome, tetralogy of Fallot, interstitial cystitis, and
scoliosis (all n=1).

Similar results emerged when the CBCL was compared across and between groups using
post hoc significance tests (Table 4). The Appetite participants' mean CBCL #scores were
significantly elevated for Anxiety and Affective problems; there was also a trend-level
elevation for Internalizing symptoms. The Selective and Co-Primary participants had the
same pattern of elevations on the CBCL mean #scores, with significantly elevated scores in
Internalizing, Anxiety, and Affective Problems. Fear participants did not have clinically
elevated mean CBCL scores on any scale other than Anxiety problems, and their mean #
scores for Internalizing, Externalizing, and ADHD problems were significantly lower than
two of three other groups.

41 DISCUSSION

To the best of our knowledge, this is the first study in a PHP sample to explore differences
between potential ARFID subtypes using psychometrically tested measures of
psychopathology, and the second to compare groups on clinical features extracted from a
retrospective chart review. Consistent with the findings from Norris et al. (2018), we found
evidence of satisfactory inter-rater reliability for ARFID presentations characterized by fear
of aversive consequences, highly selective eating/food neophobia, and low appetite/lack of
interest in eating. We also observed co-occurrence of interfering symptoms of selectivity and
low appetite/limited interest in eating. These findings support the hypothesis that ARFID
encompasses several distinct but overlapping clinical presentations (Thomas et al., 2017). At
the same time, our results indicate that ARFID subgroups exhibit differences on various
clinical and demographic variables, suggesting that distinct etiological and maintenance
factors may be associated with different restrictive eating patterns. Given the retrospective
nature of the present study;, it is possible that we failed to capture the true degree of symptom
overlap between ARFID subgroups, as evaluators did not prospectively assess for the
presence and absence of these eating restrictions in a systematic fashion. Future research
utilizing prospective designs and standardized assessment methods exploring the degree of
symptom overlap across ARFID presentations is clearly warranted.

Our findings converge with those of Norris and colleagues to suggest that in a PHP setting,
the Fear presentation of ARFID is characterized by a severe, acute onset of symptoms in
younger children with a previous history of normal growth, presenting with minimal
psychological comorbidity other than anxiety, usually following first- or second-hand
exposure to choking or vomiting. The female predominance in this subsample is consistent
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with the higher prevalence of anxiety disorders in general among girls in childhood
(Lewinsohn, Gotlib, Lewinsohn, Seeley, & Allen, 1998; Merikangas et al., 2010). Anxious
children might be at higher risk for developing specific phobia and behavioral avoidance
(e.g., eating restrictions) following exposure to choking or vomiting incidents that other
children might not experience as traumatic, perhaps because of the enhanced susceptibility
to both fear conditioning and conditioned responding to fear cues associated with anxiety
disorders (e.g., Duits et al., 2015; Lissek et al., 2005; Thomas et al., 2017; Waters, Henry, &
Neumann, 2009).

Primary Selectivity was the least common presentation in our population, with just 5% of
patients meeting ARFID criteria due to selective eating alone. Norris et al. (2018) also found
that this presentation had the lowest prevalence in their clinic population. While these
findings may indicate that the Selective presentation without co-occurring appetite
disturbance is the least common of the three putative ARFID presentations, it appears likely
that these two studies have disproportionately sampled patients with more severe symptoms,
particularly at our intensive PHP (Norris and colleagues' 2018 ARFID sample was drawn
from all levels of care, including outpatient, partial hospitalization, and inpatient treatment).
None of the five selective eaters in our sample presented with clinically significant weight
loss or a history of growth faltering, which is consistent with research in nonclinical samples
suggesting that selective eating is not consistently related to weight (Brown et al., 2018).
Highly selective eaters with normal weight would meet ARFID criteria if there was
significant psychosocial disturbance, dependence on supplements, or if nutritional
deficiencies (e.g., anemia, low serum Vitamin D) were detected upon medical evaluation.
However, referral to an adolescent medicine eating disorder setting like ours might be less
likely for such patients, due to their normal weight and growth. In our own institution,
highly selective eaters are usually referred to the Feeding Program housed in the Division of
Pediatric Gastroenterology.

Compared to the primary Appetite group, patients with Co-Primary selective eating and
appetite disturbance were less likely to report a specific inciting event that triggered or
exacerbated the appetite disturbance. Because almost all reported an early onset and chronic
course of both selective eating and appetite disturbances, it was not surprising that they were
more likely than the other groups to meet ARFID criteria based on long-term growth
faltering and were less likely to present with clinically significant acute weight loss. In
contrast, most Appetite-only patients did not have a longstanding history of appetite
disturbance, but rather experienced acute onset of appetite disturbance due to a stressor,
depressed mood, and/or anxiety symptoms. More than half also reported gastrointestinal
symptoms that contributed to appetite disturbances and/or a lack of motivation to eat. High
rates of comorbid medical diagnoses, ADHD symptoms, and mood symptoms may also have
contributed to appetite loss related to medication side effects (e.g., appetite suppression due
to simulants; all patients with an ADHD diagnosis entered treatment on stimulant
medication), the effect of medical illnesses on appetite, or appetite loss in the context of
depression.

Thomas et al. (2017) hypothesize that inadequate intake in ARFID is related to inappropriate
homeostatic regulation. While this theory is consistent with the chronic low appetite and
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limited motivation to eat seen in our Co-Primary patients, homeostatic dysregulation seems
less likely to be related to the acute onset of appetite restriction observed in the Appetite-
only subgroup of patients. Although it is possible that these patients had longer-standing
homeostatic dysregulation that they were able to compensate for prior to the onset of
psychopathology, stress, or illness, a different mechanism might account for the etiology of
more acute changes in appetite. Deficits in reward sensitivity have been implicated in other
eating disorders, particularly restricting AN (e.g., Harrison, O'Brien, Lopez, & Treasure,
2010), as well as in mood disorders (Eshel & Roiser, 2010). Relatively abrupt onset of
disinterest in eating may be related to impaired responsiveness to the rewarding properties of
food and/or the negative reinforcement of eating when hungry. Whether impaired reward
processing is explained by comorbid mood symptoms, or is a shared vulnerability factor, is
an important area for future investigation.

Although this study has many strengths, including the relatively large, well-characterized
ARFID sample, the use of psychometrically validated symptom measures, and the high
degree of inter-rater reliability in identifying ARFID cases, there are limitations that deserve
mention. There was relatively low statistical power to detect small continuous differences
among our four groups, particularly given the small size of the primary Selective group.
Some of the nonsignificant differences, including those related to acute weight loss and
%MBW, were associated with medium effect sizes. Future research on ARFID symptom
presentation should continue to explore the variability in acute weight loss and longer-term
nutritional/growth status.

Another limitation is the lack of adequate measures to assess for symptoms of ARFID. Prior
to the introduction of the ARFID diagnosis in DSM-5, our clinicians might not have reliably
assessed for eating disturbances consistent with the diagnosis, particularly selective eating.
An operationalization of picky eating has only recently emerged in research and literature
reviews and in the text of DSM-5 (e.g., Taylor, Wernimont, Northstone, & Emmett, 2015).
Prior to 2013, therefore, our assessments of selective eating, in addition to being somewhat
inconsistently applied, might not have included the same questions or definition of picky
eating. This limitation meant that we were unable to code charts for the presence of
subclinical ARFID eating presentations, as only the eating restrictions that contributed to
significant ARFID symptoms, as denoted by Criterion A, were consistently assessed. Future
studies should aim to clarify whether there is indeed greater overlap between the selectivity
and appetite disturbance eating restrictions, and the degree to which the fear of aversive
consequences subgroup represents a more distinct clinical presentation. This line of inquiry
may have implications for the development of treatment for ARFID, as it is currently unclear
whether or not the three ARFID presentations would benefit from similar or distinct
treatment approaches.

We excluded patients who initially received an ARFID diagnosis, but also appeared upon
admission to attribute some of their eating restrictions to symptoms of other eating disorders,
such as body image disturbances, positive feelings about weight loss, rigid eating patterns
related to healthy eating, and body dissatisfaction. Given the high prevalence of certain
subclinical eating disorder symptoms in the general population, such as fear of certain foods,
drive for thinness, and body dissatisfaction (Gonzalez & Vitousek, 2004; Karazsia, Murnen,
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& Tylka, 2017), it may be important for researchers and clinicians to be careful when
differentiating between ARFID and other eating disorder diagnoses, especially if clinicians
are asking these patients about symptoms of other eating disorders as part of a standard
evaluation. Eliminating patients whose eating restrictions appeared to be at least partly
accounted for by drive for thinness or body dissatisfaction might reduce the generalizability
of our findings; the degree to which symptoms of ARFID overlap with symptoms of AN and
other eating disorders is not well understood, and is an area for future investigation.

The current findings add to the growing body of literature suggesting that ARFID is a
heterogeneous diagnosis that may have clinically distinct, though overlapping, predominant
symptom presentations. In two studies conducted at adolescent medicine eating disorder
settings, ARFID presentations characterized by fear of aversive consequences, highly
selective eating, and appetite disturbance have been identified. Future research should
employ psychometric measures that can distinguish between subtypes. We are currently
administering the nine-item ARFID screen to all patients in our PHP, which has thus far
been validated in a nonclinical sample (Zickgraf & Ellis, 2018). It will be important to
continue to develop and refine measures that help distinguish among ARFID presentations,
as well as other ED diagnoses. In addition, research in a wider variety of settings and clinical
populations should help clarify the relative prevalence of different ARFID presentations, and
the degree to which they overlap with one another and with other forms of disordered eating.
A better understanding of diagnostic differences among ARFID subtypes will contribute to a
greater understanding of the factors associated with risk for, etiology, and maintenance of
restrictive eating behaviors not characterized by weight or shape concerns. This will allow
researchers to continue to develop and refine targeted treatments for these groups of patients.

APPENDIX

ARFID features checklist used to gather data to guide clinical judgments in assigning
predominant ARFID presentations, and descriptive psychopathology regarding factors
involved in the onset and maintenance of eating restrictions

. Does the patient refuse a wide range of foods/eats a very small range of food
items?

. Does the patient report body shape/weight concerns?

. Did the patient recently lose weight/fail to grow expectedly?

. Describe weight loss (amount and trajectory).

. Did the patient have longstanding issues gaining weight throughout his/her
development?

. Does the patient eat less when anxious, stressed, or depressed?

. Was the patient described as picky during development?

. Does the patient avoid foods due to aversions to their sensory features (e.g.,
texture, color smell, appearance including brand and presentation) or resist trying
new foods?
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. Does the patient have a fear that s/he will choke when s/he eats?
. Does the patient have a fear that s/he will vomit while or after s/he eats?
. Does the patient have food allergies? If yes, list: If yes, do fears related to food

allergies contribute to the eating restrictions?

. Does the patient report abdominal pain or GI problems that contribute to the
eating restrictions?

. Does the patient have Gl symptoms/diagnosis? If yes, list:
. Does the patient have ear, nose, and throat or speech problems, or a history of
ENT/speech testing?
REFERENCES

Achenbach TM, & Rescorla LA (2001). Manual for the ASEBA school age forms & profiles.
Burlington, VVT: University of Vermont, Research Center for Children, Youth, and Families.

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders
(DSM-5®). Arlington, VA: American Psychiatric Association 10.1176/appi.books.9780890425596

Brown CL, Perrin EM, Peterson KE, Herb HEB, Horodynski MA, Contreras D, ... Lumeng JC (2018).
Association of picky eating with weight status and dietary quality among low-income preschoolers.
Academic Pediatrics, 18(3), 334-341. https://doi.Org/10.1016/j.acap.2017.08.014 [PubMed:
28887030]

Champely S, Ekstrom C, Dalgaard P, Gill J, Weibelzahl S, Anandkumar A, ... & De Rosario MH
(2018). Package ‘pwr’.

Cohen J (1988). Statistical power analysis for the behavioral sciences (Vol. 2). Hillsdale, NJ: Lawrence
Earlbaum Associates 10.4324/9780203771587

Duits P, Cath DC, Lissek S, Hox JJ, Hamm AO, Engelhard 1M, ... Baas JM (2015). Updated meta-
analysis of classical fear conditioning in the anxiety disorders. Depression and Anxiety, 32(4), 239-
253. 10.1002/da.22353 [PubMed: 25703487]

Dunn TM, & Bratman S (2016). On orthorexia nervosa: A review of the literature and proposed
diagnostic criteria. Eating Behaviors, 21, 11-17. 10.1016/j.eatbeh.2015.12.006 [PubMed:
26724459]

Ebesutani C, Bernstein A, Nakamura BJ, Chorpita BF, Higa-McMillan CK, Weisz JR, & Research
Network on Youth Mental Health. (2010). Concurrent validity of the child behavior checklist DSM-
oriented scales: Correspondence with DSM diagnoses and comparison to syndrome scales. Journal
of Psychopathology and Behavioral Assessment, 32(3), 373-384. 10.1007/s10862-009-9174-9
[PubMed: 20700377]

Eshel N, & Roiser JP (2010). Reward and punishment processing in depression. Biological Psychiatry,
68(2), 118-124. 10.1016/j.biopsych.2010.01.027 [PubMed: 20303067]

Fisher MM, Rosen DS, Ornstein RM, Mammel KA, Katzman DK, Rome ES, ... Walsh BT (2014).
Characteristics of avoidant/restrictive food intake disorder in children and adolescents: A “new
disorder” in DSM-5. Journal of Adolescent Health, 55(1), 49-52. 10.1016/
j.jadohealth.2013.11.013 [PubMed: 24506978]

Forman SF, McKenzie N, Hehn R, Monge MC, Kapphahn CJ, Mammel KA, ... Rome ES (2014).
Predictors of outcome at 1 year in adolescents with DSM-5 restrictive eating disorders: Report of
the national eating disorders quality improvement collaborative. Journal of Adolescent Health,
55(6), 750-756. 10.1016/j.jadohealth.2014.06.014 [PubMed: 25200345]

Gonzalez VM, & Vitousek KM (2004). Feared food in dieting and non-dieting young women: A
preliminary validation of the food phobia survey. Appetite, 43(2), 155-173. 10.1016/
j.appet.2004.03.006 [PubMed: 15458802]

Int J Eat Disord. Author manuscript; available in PMC 2020 April 01.


https://doi.Org/10.1016/j.acap.2017.08.014

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Zickgraf et al.

Page 12

Harrison A, O'Brien N, Lopez C, & Treasure J (2010). Sensitivity to reward and punishment in eating
disorders. Psychiatry Research, 177(1-2), 1-11. 10.1016/j.psychres.2009.06.010 [PubMed:
20381877]

Karazsia BT, Murnen SK, & Tylka TL (2017). Is body dissatisfaction changing across time? A cross-
temporal meta-analysis. Psychological Bulletin, 143(3), 293-320. 10.1037/bul0000081 [PubMed:
27893220]

Landis JR, & Koch GG (1977). The measurement of observer agreement for categorical data.
Biometrics, 33, 159-174. 10.2307/2529310 [PubMed: 843571]

Lewinsohn PM, Gotlib IH, Lewinsohn M, Seeley JR, & Allen NB (1998). Gender differences in
anxiety disorders and anxiety symptoms in adolescents. Journal of Abnormal Psychology, 107(1),
109-117. 10.1037/0021-843X.107.1.109 [PubMed: 9505043]

Lissek S, Powers AS, McClure EB, Phelps EA, Woldehawariat G, Grillon C, & Pine DS (2005).
Classical fear conditioning in the anxiety disorders: A meta-analysis. Behaviour Research and
Therapy, 43(11), 1391-1424. 10.1016/j.brat.2004.10.007 [PubMed: 15885654]

Merikangas KR, He JP, Burstein M, Swanson SA, Avenevoli S, Cui L, ... Swendsen J (2010). Lifetime
prevalence of mental disorders in US adolescents: Results from the National Comorbidity Survey
Replication-Adolescent Supplement (NCS-A). Journal of the American Academy of Child &
Adolescent Psychiatry, 49(10), 980-989. [PubMed: 20855043]

Nicely TA, Lane-Loney S, Masciulli E, Hollenbeak CS, & Ornstein RM (2014). Prevalence and
characteristics of avoidant/restrictive food intake disorder in a cohort of young patients in day
treatment for eating disorders. Journal of Eating Disorders, 2(1), 21 10.1186/s40337-014-0021-3
[PubMed: 25165558]

Norris ML, Robinson A, Obeid N, Harrison M, Spettigue W, & Henderson K (2014). Exploring
avoidant/restrictive food intake disorder in eating disordered patients: A descriptive study.
International Journal of Eating Disorders, 47(5), 495-499. 10.1002/eat.22217 [PubMed:
24343807]

Norris ML, Spettigue W, Hammond NG, Katzman DK, Zucker N, Yelle K... Obeid N (2018). Building
evidence for the use of descriptive subtypes in youth with avoidant restrictive food intake disorder.
International Journal of Eating Disorders, 51(2), 170-173. 10.1002/eat.22814 [PubMed:
29215749]

Ornstein RM, Essayli JH, Nicely TA, Masciulli E, & Lane-Loney S (2017). Treatment of avoidant/
restrictive food intake disorder in a cohort of young patients in a partial hospitalization program
for eating disorders. International Journal of Eating Disorders, 50(9), 1067-1074. 10.1002/
eat.22737 [PubMed: 28644568]

Taylor CM, Wernimont SM, Northstone K, & Emmett PM (2015). Picky/fussy eating in children:
Review of definitions, assessment, prevalence and dietary intakes. Appetite, 95, 349-359. 10.1016/
j.appet.2015.07.026 [PubMed: 26232139]

Thomas JJ, Lawson EA, Micali N, Misra M, Deckersbach T, & Eddy KT (2017). Avoidant/restrictive
food intake disorder: A three-dimensional model of neurobiology with implications for etiology
and treatment. Current Psychiatry Reports, 19(8), 54 10.1007/s11920-017-0795-5 [PubMed:
28714048]

Waters AM, Henry J, & Neumann DL (2009). Aversive Pavlovian conditioning in childhood anxiety
disorders: Impaired response inhibition and resistance to extinction. Journal of Abnormal
Psychology, 118(2), 311-321. 10.1037/a0015635 [PubMed: 19413406]

Zickgraf HF, & Ellis JM (2018). Initial validation of the nine item avoidant/restrictive food intake
disorder screen (NIAS): A measure of three restrictive eating patterns. Appetite, 123, 32-42.
10.1016/j.appet.2017.11.111 [PubMed: 29208483]

Int J Eat Disord. Author manuscript; available in PMC 2020 April 01.



Page 13

Zickgraf et al.

50" >d
*

"S9|qe1IeA 3S3U) UO elep BUISSIW 21aM $8sed ON ‘9JON

0€0 020 80 SP'0 €70 L0 A sJeweld
LE€6 sUee L8L0T L0L9T  OVET LI ©)X
(%8°ev) (%8'56) (%e9) (%968)  (%69'68) (%5'28)
12 o € ey e A4 JTead
(%t9€) (%600T) (%1°6) (%00T)  (%¥'9€) (%G'%9)
14 1T T 1T 14 9 aneddy
(%8°sT) (%5°68) (%8°9¢) (%6°28)  (%L°€L) (%6°29)
€ LT L 1T T 1T Arwid-00
(%0) (%08) (%0) (%0%) (9608) (%600T)
0 14 0 z v S 31108133

juspuadap Juawis|ddns g UOILIINU Pa1dIIIsey (g  adnjie) YModo) Ty $soj1yblapn TV €T >aby  (sjeway) Jsapuss

swoldwAs g4V 2109 pue saiydesbowsp :sdnoib adAigns qI4YV Arewlld
T 3719vLl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2020 April 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Zickgraf et al. Page 14

TABLE 2

Weight loss and ARFID symptom duration: mean (standard deviation)

Acute weight Duration of
loss as % of ARFID symptoms
%MBW bodyweight lost  (weeks)
n=283 n =66 n =282
Selective 95.23 (28.71)  4.64 (5.64) 9.40, (8.23)
Co-Primary 80.07 (9.55) 6.0 (7.85) 29.39, (32.94)
Appetite 83.50 (11.36)  9.24 (7.94) 11.36, (14.54)
Fear 89.51 (16.08)  10.64 (7.89) 6.32, (12.26)
A3,61-76), 7 2.42,0.08 T 161,007 s 7.94,0.24™*

Note. Means in same column with different subscripts are significantly different.

Cases with missing data on acute weight loss and symptom duration were deleted casewise. For acute bodyweight loss, Selective 7= 4, Co-Primary
n=12, Appetite n=9, Fear n=79. For illness duration, data were missing for one co-primary patient (n7= 18) and complete for all other
subgroups.

fp< .08.

Hk
p<.001.

Int J Eat Disord. Author manuscript; available in PMC 2020 April 01.



Page 15

Zickgraf et al.

Author Manuscript

‘100 >d
*

x*

‘60" >d
x

"S9|qeLIBA 858U} UO elep BUISSIL 818M $S8SBD ON ‘9J0N

su0z0 80 SU G20 w790 S0 »E€0 A sgowesd
sugoy ,0C0T SU 09 LR SV0T VLBT 868 ©)X
(%g9)  (%T'22) (%1°22) (%€g'8) (%60) (%8'5)
€ €T L€ 4 0 44 JTead
(%0)  (%Eg'22) (%G°57) (wLeL)  (%i9e) (%%8'18)
0 € S 8 ¥ 6 anaddy
(%8°ST) (%0) (%6'82) (%8'6T)  (%E92) (%€°92)
€ 0 ST € S G Arewnd-0o
(%60)  (%0°02) (960°08) (%0v)  (%0°02) (%09)
0 T 14 z T € aA110813S
Aejap reyuswdojanag adDO  J18pJosip AJoIXUY  J3pJoSIp PO @HAVY  UOIIPU0d [edipan

€31avl

Author Manuscript

Author Manuscript

ayeul 1e sasoubelp pigiowo)

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2020 April 01.



Page 16

Zickgraf et al.

‘100 >d

*¥
50" >d

*
‘80" >d

4

'GO" > d Ye Jualaylp Apuediyiubis ale sidosgns JUBIBLIP UM UWIN|0d SWes Ul SUes|y

"9 = 1834 ‘0T = amaddy ‘6T = AIBWIIG-0D ‘G =/ BAINIBISS :S8]eds DGO [[e 0} BLUBS U} 81 S/ 8]edSANS ‘8SIMaSLD Pala|ap a1am erep BuissiW Ylm saseD

'G0" >d e G9 uey} Jayealb Ajpuedyiubis ase sa103s pap|og BIoN

4100 v0°0 V0’0 470 £CT0 «ET0 o
‘88'T '60'T ‘260 ‘98°L e ‘e ALy

(098)  (er6) (z86) (s5°9) (v2'6) (8e11)

6899 0829 v529  98pes aee'es 98Z'%9 JTead

(0z'2) ((T)] (sg6) (0z'8) (69'8) (ze'8)

0€°0L 06'69 0969 %0995 *0'19 % 08'0L amaddy

(¢6r)  (819) (esor)  (98'8) (16°6) (ez'6)

61°0L 85'69 9199  °/€29 ®/1°58 *gg'0L  Arewnd-00

(#8'9) (18°€) uve)  (re) (9°21) (288)

09°€L ov. 089 0809 08'29 *0C'LL 8A108]9S

aANaYY  AIBIXUY  onewoS  @Hay  Buizieusslxg  Buizijeutsiug

(UoneIASP paepUE]S) URBLL 810057 1SI|Y98Yd JoIARY3q P[IYD

¥ 31avL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2020 April 01.



	Abstract
	INTRODUCTION
	METHODS
	Participants
	Presentation coding
	Measures
	Demographics and anthropometrics
	Comorbid diagnoses
	Core ARFID symptoms
	Achenbach child behavior checklist (CBCL)

	Data analysis

	RESULTS
	ARFID subtypes
	Descriptive psychopathology and factors associated with onset
	Demographic characteristics
	Core ARFID symptoms
	Comorbid symptoms and diagnoses

	DISCUSSION
	APPENDIX
	References
	TABLE 1
	TABLE 2
	TABLE 3
	TABLE 4

