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Abstract

Objective: The Nine Item Avoidant/Restrictive Food Intake Disorder (ARFID) Screen (NIAS)
has three subscales aligned with ARFID presentations but clinically validated cutoff scores have
not been identified. We aimed to examine NIAS subscale (picky eating, appetite, fear) validity
to: (1) capture clinically-diagnosed ARFID presentations; (2) differentiate ARFID from other
eating disorders (other-ED); and (3) capture ARFID symptoms among individuals with ARFID,
individuals with other-ED, and nonclinical participants.

Method: Participants included outpatients (ages 10-76 years; 75% female) diagnosed with
ARFID (r7=49) or other-ED (r#=77), and nonclinical participants (ages 22—68 years; 38% female,
m=40). We evaluated criterion-related concurrent validity by conducting receiver operating curve
(ROC) analyses to identify potential subscale cutoffs and by testing if cutoffs could capture
ARFID with and without use of the Eating Disorder Examination-Questionnaire (EDE-Q).

Results: Each NIAS subscale had high AUC for capturing those who fit vs. do not fit each
ARFID presentation, resulting in proposed cutoffs of =10 (sensitivity=.97, specificity=.63), =9
(sensitivity=.86, specificity=.70), and =10 (sensitivity=.68, specificity=.89) on the NIAS-picky
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eating, NIAS-appetite, and NIAS-fear subscales, respectively. ARFID vs. other-ED had high AUC
on the NIAS-picky eating (=10 proposed cutoff), but not NIAS-appetite or NIAS-fear subscales.
NIAS subscale cutoffs had a high association with ARFID diagnosis, but only correctly classified
other-ED in combination with EDE-Q Global <2.3.

Discussion: To screen for ARFID, we recommend using a screening tool for other-ED (e.g.,
EDE-Q) in combination with a positive score on any NIAS subscale (i.e., 210, =9, and/or =10 on
the NIAS-picky eating, NIAS-appetite, and NIAS-fear subscales, respectively).

Keywords

feeding and eating disorders; avoidant/restrictive food intake disorder; surveys and questionnaires;
diagnosis

INTRODUCTION

Avoidant/restrictive food intake disorder (ARFID) is an eating disorder (ED) characterized
by food avoidance or dietary restriction associated with at least one of four consequences—
weight loss, nutritional deficiency, nutritional supplement dependence, and/or psychosocial
impairment (APA, 2013). ARFID is differentiated from other-EDs (i.e., sub- and full-
threshold anorexia nervosa, bulimia nervosa, binge-eating disorder, other specified feeding
or eating disorders) in that restrictive eating is motivated by one or more of three
overlapping presentations—sensitivity to sensory characteristics of food (i.e., sensory
sensitivity presentation), lack of interest in eating/low appetite (i.e., lack of interest
presentation), and fear of aversive consequences (i.e., fear of aversive consequences
presentation) (APA, 2013). The Nine Item ARFID Screen (NIAS) was developed as a
screening measure to detect ARFID symptoms and has nine items with three subscales

that map onto symptoms of each ARFID presentation (Zickgraf & Ellis, 2018). The

NIAS subscales were previously validated in a large community sample (Zickgraf & Ellis,
2018) and have been translated into multiple languages (e.g., He, Zickgraf, Ellis, Lin, and
Fan, 2020), but have yet to be validated to detect ARFID using a clinical sample. The
identification of cutoff scores on the NIAS subscales to detect ARFID could have significant
implications for clinical practice and research (e.g., screening instrument for ARFID in
medical settings, identification of ARFID presentation types, treatment selection).

There are growing calls for methods to understand the characteristics of ARFID
presentations (Eddy et al., 2019; Norris et al., 2018; Reilly, Brown, Gray, Kaye, & Menzel,
2019; Sharp & Stubbs, 2019). Our group has previously described a three-dimensional
model (Thomas et al., 2017) to account for commonly occurring ARFID presentations
(e.g., Reilly et al., 2019). While a semi-structured diagnostic interview—the Pica, ARFID,
and Rumination Disorder Interview (PARDI)—has initial data supporting its psychometric
properties with a clinically diagnosed ARFID sample (Bryant-Waugh et al., 2019), no
self-report measure has yet validated subscales with the three ARFID presentations.

There is also growing recognition of the potential of comorbidities and overlap between
ARFID and other-EDs (Becker, Breithaupt, Lawson, Eddy, & Thomas, 2019). ARFID
and other-EDs have been shown to have a similar severity of dietary restriction (Becker,
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Keshishian, et al., 2019), potentially making the detection of ARFID by self-report
questionnaires difficult without assessing the motivations behind avoidant/restrictive eating.
Preliminary research suggests that symptoms of the ARFID sensory presentation may be
able to differentiate ARFID from some other-EDs. Compared to individuals with anorexia
nervosa, individuals with ARFID have had higher food neophobia scores (i.e., difficulty
trying new foods on the Food Neophobia Scale) (Becker, Keshishian, et al., 2019). The
Food Neophobia Scale was originally created to measure picky eating issues in children
(Pliner & Hobden, 1992), which are similar to the symptoms of the ARFID sensory
presentation (APA, 2013). Thus, symptoms of sensory sensitivity in ARFID may be a
particularly relevant distinguisher of ARFID versus other-ED. Further research is needed to
understand the overlap and potential differentiation between ARFID and other-ED across all
ARFID presentations. In fact, the ARFID lack of interest and fear of aversive consequences
presentations may share symptoms with other-ED, as these presentations often involve
gastrointestinal symptoms (Murray, Bailey, et al., 2020; Murray, Jehangir, Silvernale, Kuo,
& Parkman, 2020), which are reported by 45-69% of outpatients with other-EDs (DeJong,
Perkins, Grover, & Schmidt, 2011; Murray, Kuo, et al., 2020; Perkins, Keville, Schmidt, &
Chalder, 2005).

The NIAS could serve as an informative tool clinically to further detect ARFID by

its presentations and to distinguish between ARFID and other-ED symptoms. Given the
absence of data supporting the NIAS’s subscale validation with ARFID presentations, we
aimed to determine how well the NIAS subscales perform in a clinical sample, specifically
the validity of the subscales to: (1) classify ARFID presentations; (2) differentiated ARFID
from other-ED; and (3) capture ARFID symptoms as a screening tool in a community
sample. For Aim 1, among an eating disorder outpatient sample of children, adolescents
and adults diagnosed with ARFID, we examined the validity of the NIAS subscales in
adequately classify presence of clinically-diagnosed ARFID presentations. For Aim 2, we
examined if we could identify cutoff scores on each subscale to adequately differentiate
individuals with clinically-diagnosed ARFID from individuals with clinically-diagnosed
other-ED. Given previous findings that characteristics of the ARFID sensory presentation
(i.e., food neophabia; Becker, Keshishian, et al., 2019) have distinguished ARFID from
other-ED, we hypothesized that a cutoff on the NIAS picky eating subscale would be able
to differentiate ARFID (vs. other-ED), but the fear and lack of interest subscales would
not. For Aim 3, we examined if subscale cutoff scores could adequately capture ARFID
among those with ARFID, those with other-ED, and those without ARFID or other-ED
(i.e., nonclinical participants; NPs), with and without a self-report measure of other-ED
symptoms.

METHODS

Participants and Procedure

ARFID and Other-ED groups.—The ARFID (/=49) and other-ED (/=77) groups were
recruited consecutively upon seeking treatment at an outpatient ED facility between 2018-
2020. Prior to clinic evaluation, patients completed a standard battery of questionnaires (see
Measures section for questionnaire subset used in this study). Diagnhoses were conferred
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by clinicians using DSM-5 (APA, 2013) criteria for ARFID (/7=49), anorexia nervosa
(m=27), bulimia nervosa (7=11), binge-eating disorder (/7=11), and other specified feeding or
eating disorder (=28, including n=14 atypical anorexia nervosa, 7=1 subthreshold bulimia
nervosa, n=3 subthreshold binge-eating disorder, 7=2 purging disorder, /7=2 night eating
syndrome, and /=6 other). For patients with a diagnosis of ARFID, clinicians used clinical
judgment based on their intake evaluation to indicate any of the three presentations (sensory,
lack of interest, and/or fear) the patient’s presentation most resembled (i.e., clinicians could
select more than one for each patient, if appropriate). Each patient received only one eating
disorder diagnosis, as recommended in DSM-5 (APA, 2013).

NP group.—The NP group was recruited as a part of a larger study on cognitive processes
among those with eating pathology versus healthy individuals via Amazon Mechanical
Turk (MTurk). Individuals were invited via an email message from MTurk to participate

in the full set of surveys if they scored below a 2.3 on the Eating Disorder Examination
Questionnaire, below a 44 on the State-Trait Anxiety Inventory trait scale, and below a 16
on the Center for Epidemiological Studies Depression Scale. These cutoffs were established
based on prior work validating these cutoffs for determining presence or absence of other-
ED (Mond, Hay, Rodgers, Owen, & Beumont, 2004), anxiety (Ercan et al., 2015), and
depression (Radloff, 1991), respectively. The anxiety and depression cutoffs were based on
the aims of the larger study. Participants were paid $1 for completing screening measures.
If eligible after screening, participants were paid an additional $5 for completion of all
study measures. For the current study, we included participants if they did not meet criteria
for ARFID by the Pica, ARFID, & Rumination Disorder Questionnaire (PARDI-AR-Q;
Thomas et al., 2020). We set our survey such that individuals could not participate twice.
Additionally, we collected MTurk worker IDs to ensure no participants completed the study
twice.

This study was approved by the Massachusetts General Hospital Institutional Review Board
(protocol #2013P002614).

Demographics.—Participants reported their age, sex, race, and ethnicity.

State-Trait Anxiety Scale (STAI).—The STAI trait subscale is a 20-item self-report
questionnaire used to measure anxiety (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs,
1983). We used the STAI only in our MTurk sample to screen out those with significant
clinical anxiety. This measure was taken by NP only; McDonald’s omega coefficient (to
account for skewed data) was .9, indicating high internal consistency.

Center for Epidemiological Studies Depression Scale (CES-D).—The CES-D is a
20-item self-report questionnaire used to measure depressive symptoms (Radloff, 1977). We
used the CES-D only in our MTurk sample to screen out individuals with significant clinical
depression. This measure was taken by NP only; McDonald’s omega coefficient was .87,
indicating high internal consistency.
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Pica, ARFID, & Rumination Disorder Questionnaire (PARDI-AR-Q).—The
PARDI-AR-Q is a 32-item self-report questionnaire developed based on the Pica, ARFID,
& Rumination Disorder Inventory (PARDI) to assess symptoms of ARFID (Bryant-Waugh
etal., 2019). The PARDI-AR-Q uses an algorithm based on the four DSM-5 Criterion

A subcriteria for ARFID (weight loss/failure to gain weight, nutritional deficiencies,
dependence on nutritional supplements, psychosocial impairment). The algorithm indicates
that an individual may meet criteria for ARFID if an individual endorses any of these four
sub-criteria and endorses that they view eating to be a significant problem in their life
(Thomas et al., 2020). We used the PARDI-AR-Q among our MTurk sample to ensure that
our NP group did not exhibit significant avoidant/restrictive eating. Since we used only
binary (yes/no) items in the current study, we calculated split-half reliability of these items.
Split-half reliability was .94, indicating high internal consistency in our sample.

Eating Disorder Examination Questionnaire (EDE-Q).—The EDE-Q is a 28-item
self-report questionnaire that assesses other-ED symptoms (i.e., non-ARFID symptoms)
over the past 28 days (Fairburn & Beglin, 2008). Higher scores indicate greater levels of
other-ED symptoms. We used a cutoff <2.3 on the EDE-Q Global score to indicate low
other-ED symptoms (Mond et al., 2004). As other-EDs may include avoidant/restrictive
eating, we used the EDE-Q to identify likely clinically significant other-ED symptoms. We
used the global score of the EDE-Q because (1) the factor structure of the subscales has
been shown to not replicate (Becker et al., 2010; Grilo, Reas, Hopwood, & Croshy, 2015);
(2) the global score allows us to capture the full range of possible symptoms (i.e., shape/
weight-motivated dietary restraint, body image disturbance); and (3) recently shortened
versions (e.g., EDE-Q8) have been validated with a global cutoff score (Machado, Grilo,
Rodrigues, Vaz, & Croshy, 2020a). In the current sample, Cronbach alpha of the Global
score was .82.

The Nine Item ARFID Screen (NIAS).—The NIAS is a 9-item self-report questionnaire
that assesses avoidant/restrictive eating patterns. The NIAS is comprised of three subscales:
the picky eating subscale measures sensory aversion to food (e.qg., “/ dislike most foods that
other people eat”), the appetite subscale measures a lack of interest in eating or food (e.qg.,
“Even when | am eating foods I really like, it is hard for me to eat a large enough volume
at meals™), and the fear subscale measures fear of aversive consequences as a consequence
of eating (e.g., “/ avoid or put off eating because | am afraid of GI discomfort, choking,

or vomiting”). Individuals respond to each question on a scale from 0 (Strongly Disagree)
to 5 (Strongly Agree). Subscales are each scored on a scale from 0-15, with higher scores
indicating higher levels of each metric (picky eating, lack of interest, and fear). All items
may also be summed to calculate a total score, ranging from 0-45, with higher scores
indicating higher levels of avoidant/restrictive eating broadly (Zickgraf & Ellis, 2018).
Cronbach alphas in the current sample (including all three groups) were .86, .91, and .90 for
the picky eating, lack of interest, and fear subscales, respectively.

Statistical Analyses

Sample size.—This sample size was determined to be adequate after a power analysis
using the pROC package in R (Team, 2018), accounting for 80% power, for detecting a
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statistically significant area under the curve (AUC) of .75 or greater, at an alpha of less than
.05.

Validity of the NIAS Subscales to Classify ARFID Presentations.—All data were
analyzed in R (Team, 2018). To assess the validity of the NIAS to classify each clinically-
diagnosed ARFID presentation (sensory sensitivity, lack of interest, and fear), we conducted
receiver operating curve (ROC) analyses using each corresponding NIAS subscale (NIAS-
picky eating; NIAS-appetite; NIAS-fear). We conducted this procedure using the ARFID
sample only. For each subscale, we computed AUC to assess whether we could extract

an adequate cutoff on each subscale to differentiate those who were clinically diagnosed
versus not clinically diagnosed with the corresponding presentation. For example, on the
NIAS-picky eating we calculated AUC to assess whether we could differentiate between
those who met versus did not meet criteria for the sensory sensitivity presentation. If

the AUC value was greater than .70, we went further to propose a cutoff on that scale.

To determine cutoff scores, we calculated sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) for each possible cutoff score. Since the NIAS
was developed as a screening tool, we prioritized sensitivity over specificity and PPV over
NPV when proposing cutoff scores. In cases where sensitivity or PPV were lower than
specificity or NPV, we holistically prioritized maximizing both sensitivity and PPV.

Validity of NIAS Subscales to Differentiate ARFID from Other-ED.—The above
procedure was repeated using the ARFID and other-ED groups together to test whether

the NIAS subscales could be used to differentiate between clinically-diagnosed ARFID and
other-ED.

Validity of the NIAS Subscales to Capture ARFID as a Screening Tool .—After
determining cutoff scores on the subscales and total score using the entire sample, we ran
two logistic regressions to investigate the criterion-related concurrent validity of cutoffs

to capture presence versus absence of clinically-diagnosed ARFID, with age and sex as
covariates. For this analysis, we use all three samples: those with ARFID, those with
other-ED, and NP. The predictor in the first model was a binary coded variable indicating
positive screen on the NIAS (i.e., above/below cutoffs on any of the NIAS subscales). In
the second model, we added a binary coded variable indicating negative screen on both the
NIAS and the EDE-Q Global score (i.e., EDE-Q Global <2.3). We calculated proportions
of correctly classified ARFID cases for descriptive purposes. We also ran a chi-square
difference test to assess difference in model fit between the logistic regression using NIAS
subscales alone versus the logistic regression using the NIAS subscale and EDE-Q cutoffs.
In addition, we re-ran analyses using a less strict EDE-Q Global cutoff of <4 and we re-ran
analyses using an 8-item calculation for EDE-Q Global score (Machado, Grilo, Rodrigues,
Vaz, & Croshy, 2020b). We re-ran analyses with an 8-item version of the EDE-Q since this
shortened version could be more widely implemented in different settings (e.g., medical).
Finally, we re-ran analyses with only participants ages 18 and older, given that the ARFID
and other-ED groups had participants under age 18, but the NP group did not.
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Sample Characteristics.—We used descriptive statistics to report demographic data and
performance on the NIAS for each group. We also used ANOVAs to detect differences on
these metrics between groups. For post-hoc tests, we used Tukey’s Honestly Significant
Difference to adjust for multiple comparisons.

Sample characteristics

Summary statistics for all sample characteristics, including scores on the NIAS (subscale
and total scores) and comparisons between groups are presented in Table 1. Both the ARFID
and other-ED groups scored significantly higher on each NIAS subscale and on the total
score than the NP group. The ARFID group scored significantly higher than the other-ED
group on all NIAS scores except for the fear subscale, where the groups did not differ. In
other words, aside from the fear subscale, the groups all significantly differed on NIAS
scores, where the ARFID group scored highest, the other-ED group scored lower than the
ARFID group, and the NP group scored lowest. Finally, our nonclinical participant group
was significantly older than our ED sample; however, our results did not differ when we
only included other-ED and ARFID group members ages 18 and older (in this subanalysis,
n=142). Therefore, we included results using the full sample below (A=166) to maximize
statistical power.

Validity of NIAS Subscales to Classify ARFID Presentations

Results from the ROC analysis to assess whether each NIAS subscale (NIAS-picky eating,
NIAS-appetite, NIAS-fear) could classify ARFID presentations (i.e., sensory sensitivity,
lack of interest, fear of aversive consequences) are in Table 2 and depicted in Figure

1. The AUC values on all three NIAS subscales were high as follows—NIAS-picky

eating (detecting differences between those who met versus did not meet criteria for

the sensory sensitivity presentation), AUC =.90, 95% CI = [.82,.99]. NIAS-appetite
(detecting differences between those who met versus did not meet criteria for the lack

of interest presentation), AUC = .83, 95% CI = [.72,.94]. NIAS-fear (detecting differences
between those who met versus did not meet criteria for the fear of aversive consequences
presentation), AUC = .83, 95% CI = [71,.95].

Assessment of sensitivity, specificity, positive predictive value, and negative predictive value
indicated that cutoffs of 10 on the picky eating subscale, 9 on the NIAS-appetite, and 10

on the NIAS-fear can discern between those who meet versus do not meet criteria for each
corresponding ARFID presentation. On the NIAS-fear subscale, we chose a cutoff of 10,
despite sensitivity being lower than specificity at that cutoff in order to ensure PPV was
adequate.

Validity of the NIAS Subscales to Differentiate ARFID from Other-ED

Results from the ROC analysis using each NIAS subscale to differentiate between ARFID
and other-ED are in Table 2. The AUC value on the picky eating subscale was high, AUC
=.84[95% Cl =.76,.92]. Subsequent ROC analysis indicates that a cutoff of 10 on the picky
eating subscale could discern between those with ARFID versus those with other-ED. As
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expected, AUC values on the NIAS-appetite and NIAS-fear were lower, AUC = .66, 95% ClI
=[.56,.76] and AUC = .59, 95% CI = [.49,.70], respectively. Given that these values were
lower, ROC analyses were not interpreted to determine cutoffs on these subscales to discern
between ARFID and other-ED.

Validity of the NIAS Subscales to Capture ARFID as a Screening Tool

To examine if the NIAS subscale cutoffs could adequately capture ARFID, we used logistic
regression to assess the criterion-related concurrent validity of screening positively on

any NIAS subscale, with age and sex as covariates, in association with diagnostic group
(ARFID, other-ED, and NP). Given that we were unable to identify cutoff scores on

the NIAS-appetite and NIAS-fear subscales, we used the cutoff scores that we identified
accurately captured each ARFID presentation—NIAS-picky eating =10, NIAS-appetite
=9, and NIAS-fear =10. Results indicated that screening positively on NIAS subscales
alone yielded high association with ARFID diagnosis (OR=39.90, Z=5.03, p<.001, 95%
Cl=[11.55, 251.90]), but incorrectly classified 51% of participants with other-ED as having
ARFID. Combining the NIAS subscales and the EDE-Q still yielded high association with
ARFID diagnosis, (OR=17.40, Z=4.98 , p< .001, 95% CI=[6.06, 59.39]), and improved
correct classification of other-ED. Frequencies for accurately capturing ARFID using the
NIAS subscales alone and using both the NIAS subscales and the EDE-Q cutoffs is in Table
3. A chi-square difference test between these two logistic regression models demonstrated
that the model using both NIAS subscale and EDE-Q cutoffs fit the data better than

the model that used the NIAS subscale cutoffs alone (XZ (1, M=166)=35.01, p<.001).
Furthermore, the model using the NIAS and EDE-Q correctly classified 140 of our 166
participants as ARFID, other-ED, or NP, whereas the model using the NIAS alone only
correctly classified 118 of our 166 participants. Of the n=49 clinically diagnosed with
ARFID, only n=2 did not meet a NIAS subscale cutoff. Of note, n=5 in the ARFID group
did not score below the EDE-Q cutoff (i.e., they screened positively for other-ED). Results
remained the same when we used an EDE-Q cutoff <4, as well as cutoffs applied with only
the 8 items from the EDE-Q proposed in Machado et al. (2020). The NP group did not
include participants under age 18 years old, but results remained the same when we only
included participants ages 18 and older in all three groups.

DISCUSSION

The NIAS was created as a brief screening tool to detect ARFID and its three presentations
(Zickgraf & Ellis, 2018). Among a sample of outpatients presenting for eating disorder
treatment evaluation and nonclinical participants, we found that the NIAS subscales
classified ARFID presentations well among a clinical sample of patients with ARFID

(i.e., high AUC values). We also found that using both NIAS subscale cutoffs and an
other-ED measure (EDE-Q) captured ARFID well (i.e., large odds ratio) among a sample
of patients with ARFID, patients with other-ED, and NP participants from the community.
Therefore, we recommend identifying possible cases of ARFID by a positive screen on
any NIAS subscale (=10 NIAS-picky eating, =29 NIAS-appetite, and =10 NIAS-fear) in

the presence of a negative screen on a measure of other-ED symptoms (e.g., EDE-Q or
EDE-Q8 <2.3). As we predicted, there was high overlap between the ARFID and other-ED
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groups on the NIAS-appetite and NIAS-fear subscales, providing further evidence for shared
transdiagnostic characteristics in avoidant/restrictive eating across EDs.

Among patients with ARFID, we found that the NIAS subscales could classify clinically
diagnosed ARFID presentations. Both the sensory and fear subscales had high accuracy

in classifying their respective presentations at a cutoff score of 10 and the NIAS-appetite
subscale had high accuracy in classifying its presentation at a cutoff score of 9. Thus, we
recommend these cutoffs for classifying presentations among individuals who have been
identified to have ARFID. Multiple studies have shown that patients often have symptoms of
more than one presentation (Norris et al., 2018; Reilly et al., 2019; Zickgraf, Lane-Loney,
Essayli, & Ornstein, 2019; Zickgraf, Murray, Kratz, & Franklin, 2019), thus use of the

NIAS subscales could help clinicians identify which presentations are present for a patient to
inform treatment targets (Thomas & Eddy, 2019; Thomas, Wons, & Eddy, 2018).

The NIAS-picky eating also adequately differentiated clinically-diagnosed ARFID from
other-ED at a cutoff score of 10, indicating that the sensory presentation may be a diagnostic
distinguisher between ARFID and other-ED. This finding aligns with our previous research
showing that the Food Neophobia Scale was significantly higher in ARFID versus anorexia
nervosa (Becker, Keshishian, et al., 2019). However, as indicated in a previous case report
of a patient with ARFID and binge-eating disorder (Becker, Breithaupt, et al., 2019), it

is possible for patients with ARFID sensory presentation to have comorbid other-ED, and
perhaps even to develop other-ED secondary to ARFID avoidant/restrictive eating. Thus,
when using the NIAS-picky eating subscale, clinicians should consider using other-ED
screening tools in addition to the NIAS to detect other-ED symptoms.

We found that to capture ARFID using a self-report tool such as the NIAS, other-ED
symptoms needed to be systematically ruled out, highlighting the overlap between ARFID
and other-ED. Scoring above the NIAS subscale cutoffs in combination with the EDE-Q
Global score (either the full version— Fairburn and Beglin, 2008; or an abbreviated

version like the 8-item version—Machado et al., 2020b), was better than using the NIAS
subscales alone. Other studies have included both ARFID and other-ED assessments
(Murray, Jehangir, et al., 2020; Murray et al., under review), but there was not yet data

with clinically diagnosed ARFID and other-ED samples to support the validity of such

an approach. This study adds important data to support the use of ARFID and other-ED
self-report measures concurrently to detect possible ARFID, particularly given the overlap
between the lack of interest and fear of aversive consequences presentations between ARFID
and other-ED. However, it is possible for patients who meet criteria for ARFID to also

have body shape/weight concerns (whether or not they are partially connected or not at all
connected to ARFID symptoms; e.g., Becker, Breithaupt, et al., 2019). In fact, 5 participants
with ARFID scored above the EDE-Q cutoff. While in clinical practice, scale cutoffs are
useful to detect likely presence of ARFID and other-EDs, clinicians should use positive
questionnaire responses to inform further assessment (e.g., in the case of medical settings,
referral to a psychology provider for further assessment).

Given that we were not able to determine a cutoff score on either the ARFID-appetite or
NIAS-fear subscales to distinguish ARFID from other-ED, it is possible that the motivations
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behind ARFID lack of interest and fear of aversive consequences presentations may be
diagnostically similar with avoidant/restrictive eating in other-ED. In fact, prior to DSM-5,
patients with the ARFID lack of interest or fear of aversive consequences presentations
may have been diagnosed with an other-ED. For example, patients now diagnosed with
ARFID lack of interest who report a desire to eat but an inability to eat due to aversive
physical sensations (e.g., nausea, abdominal pain, extreme fullness; e.g., Zucker et al.,
2019) may have previously been diagnosed with anorexia nervosa (Thomas et al., 2015) or
eating disorder not otherwise specified and identified as having a not-fat phobic presentation
(Izquierdo et al., 2019; Thomas, Hartmann, & Killgore, 2013). Similarly, patients now
diagnosed with ARFID fear of aversive consequences who report a desire to eat more

food variety or volume but who have an extreme fear of eating may have previously been
diagnosed with eating disorder not otherwise specified (Fisher et al., 2014; Ornstein et al.,
2013).

Although ARFID lack of interest and fear of aversive consequences presentations underlying
avoidant/restrictive eating may have diagnostic similarities to other-ED, presence of these
presentations could inform transdiagnostic treatment targets. Rather than distinguishing
ARFID from other-ED, the NIAS-appetite and NIAS-fear subscales could be used in
patients with ARFID and patients with other-ED to identify potential interventions. If
patients score a 10 or higher on the fear subscale or a 9 or higher on the NIAS-appetite
subscale, they may benefit from specific behavioral interventions used for ARFID (Thomas
& Eddy, 2019; Zucker et al., 2019) that are not part of standard care for other-ED (e.g.,

as we and others have proposed; Murray, Kuo, et al., 2020; Zucker and Bulik, 2020).

For example, interoceptive exposure can be an effective tool that may facilitate increased
volume intake for ARFID lack of interest (Thomas & Eddy, 2019; Zucker et al., 2019)

and behavioral exposures (mostly with food stimuli) is the core treatment technique for
ARFID fear of aversive consequences (Thomas & Eddy, 2019; Zucker et al., 2019). While
some researchers have suggested the incorporation of interoceptive and food exposures
into other-ED (Reilly, Anderson, Gorrell, Schaumberg, & Anderson, 2017; Romano et al.,
2020; Zucker & Bulik, 2020), these are still not part of standard care. Future research is
needed to determine if comorbid ARFID lack of interest and fear of aversive consequences
presentations may be behavioral phenotypes that could serve as indicators for exposure-
based techniques in the context of other-ED treatment. It is also possible that NIAS could
be used not just as a screening tool but a tool to examine mechanisms of change during the
course of treatment.

A major strength of our study was the inclusion of a pediatric and adult clinical sample

of patients with ARFID and other-ED, particularly the inclusion of patients with diagnosed
ARFID presentations. However, our sample may not be fully generalizable to other groups,
including more racially and ethnically diverse samples and to samples of individuals in

a higher level of care (e.g., inpatient). The nature of our nonclinical participant group

may similarly have limitations for generalizability, given they were individuals from the
community recruited by MTurk, had a higher proportion of males than the eating disorder
sample (38% vs. 75%, respectively), were older on average, and represent a subset of
nonclinical participants that were identified without any eating disorder pathology. For
example, the cutoffs used in this study for other-ED symptoms (EDE-Q <2.3) may not be
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generalizable, especially since this cutoff was determined in a female-only sample (Mond
et al., 2004). Although, in our sample 83% (10/12) of males in the other-ED group met

the cut off for a positive screen on the EDE-Q Global score (=2.3), those who score below
2.3 may still have eating disorder symptoms (Smith et al., 2017). Moreover, there is a

need for future research to examine the best screening cutoffs for different demographic
and cultural contexts (Kelly, Cotter, & Mazzeo, 2012; Nagata et al., 2020; Serier, Smith, &
Yeater, 2018; Smith et al., 2017; Unikel Santoncini et al., 2018). Additionally, our cutoffs
and AUC values may have been influenced by uneven base rates of ARFID vs. other-ED

in our sample, which may partially explain why no cutoff could be determined for the fear
and lack of interest profiles between these two groups. On the other hand, in population
screening setting, such as primary care, there would likely be a higher rate of non-ARFID
patients than ARFID patients. Therefore, a cutoff ascertained from a sample with more
non-ARFID than ARFID patients may be more clinically useful (Robinson, Boissoneault,
Sevel, Letzen, & Staud, 2016). Additionally, all three aims of this study measured criterion-
related concurrent validity; however, conclusions should be interpreted with caution, since
our data are cross-sectional, and, although data for the ARFID and other-ED groups came
from two sources (i.e., self-report and clinical interview), data for the NP group came only
from one source (i.e., MTurk). Next, although our clinic documents DSM-5 eating disorder
diagnoses as routine practice, we did not capture diagnoses by validated semi-structured
interviews. Furthermore, we included a spectrum of other-EDs, including diagnoses in
which overvaluation of body shape/weight is not diagnostic (by DSM-5); for example, not
all patients with BED in the community have significant overvaluation of shape/weight
(Forrest, Jacobucci, & Grilo, 2020) and in fact some research findings support shape/weight
overvaluation presence as a diagnostic specifier for BED (Coffino, Udo, & Grilo, 2019).
Finally, although we checked to ensure no MTurk workers completed our study twice and
invited individuals to participate via an email from MTurk only if they had qualified based
on the screener, we did not implement other checks to ensure quality of MTurk participants.
Although attention check questions may not be an effective method to ensure attention in
professional survey workers like those on MTurk (Chandler & Shapiro, 2016; Thomas &
Clifford, 2017), future research should employ other methods, such as hidden timers on each
survey page.

In sum, this study provides support for the use of the NIAS subscales as a screening tool for
ARFID. For general detection of potential ARFID cases, we recommend a positive screen
on any NIAS subscale (=10 NIAS-picky eating, =9 NIAS-appetite, and 210 NIAS-fear) with
a negative screen on a measure of other-ED symptoms (e.g., EDE-Q or EDE-Q8 <2.3).
Future research is needed to understand ARFID symptoms of the lack of interest and fear

of aversive consequences presentations which may be particularly comorbid among some
patients with other-ED.
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Figure 1. Receiver operating curvesfor NIAS subscales with clinically diagnosed ARFID
presentations (n=49).
Note. ARFID=avoidant/restrictive food intake disorder; NIAS=Nine Item ARFID Screen.
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Table 1.
Sample characteristics.
ARFID OTHER-ED NP F 7 Overall p-
n=49 n=77 n=40 (df1, df2) value
Age, M (SD) 22.00 (13.66) 29.01 (1435)7‘ 41.93 (13_23)7‘ 5221)3 (2, 022 <.001
Sex, nfemale (%) 31(63.3) 55 (79.7) 15 (37.5) .50 (2, 163) 006b .61
Race, n(%)a
White 48 (98%) 74 (96%) 36 (90%)
Black/African-American 4 (8%) 0(0) 4 (10%)
Pacific Islander/Native Hawaiian 0(0) 0 (0) 0 (0)
Native American/Native Alaskan 0(0) 0 (0) 0 (0)
Asian 0(0) 5 (7%) 1 (3%)
Ethnicity, 77 (%)
Hispanic/Latino 4 (8%) 3 (4%) 1 (3%)
Not Hispanic/Latino 45 (92%) 74 (96%) 39 (98%)
NIAS, M (SD)
Picky eating 11.96 (3.46)7L 6.55 ) 3.53(3.19) 5226)7 (2, 042 <.001
(4.23)
Appetite 8.12 5.24 2.55 (2.99) 16.41 (2, 017 <.001
Gony’ .93 162)
Fear 5.87 4.24 1.40 (2.13) 11.62 (2, 0.13 <.001
(5.49) (4.46) A 162)

ARFID Presentations (7, %)a

Sensory sensitivity only 16 (32.7%) N/A N/A
Lack of interest only 3(6.1%) N/A N/A
Fear of aversive consequences only 6 (12.2%) N/A N/A
Sensory sensitivity and lack of interest 11 (22.4%) N/A N/A
Sensory sensitivity and fear of aversive 5 (10.2%) N/A N/A
consequences
Lack of interest and fear of aversive 7 (14.3%) N/A N/A
consequences
All three presentations 1(2.0%) N/A N/A
Body Mass Index, M (SD) 21.67 (6.34)  23.67 (6.58) 26.857L(7.36) 6.54 (2,162) 0.07  .002

Note. ARFID=avoidant/restrictive food intake disorder; NIAS=Nine Item ARFID Screen; other-ED=eating disorder associated with shape/weight
concerns; NP=nonclinical participant; M=mean; SD=standard deviation. For post-hoc tests, we used Bonferroni correction to adjust for multiple
comparisons.
a . . - . . . .

These items do not add to 100%, since participants could be associated with multiple categories

Represents R value because sex was a binary variable in the current sample and differences were computed using logistic regression.

flndicates this sample’s score was significantly higher than the sample(s) who scored lower on this measure (p<.05) (e.g., the ARFID group scored
significantly higher on the NIAS than the other-ED group, and the other-ED group scored significantly higher on the NIAS than the NP group).
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Receiver operating curve analyses to validate NIAS subscales with clinically diagnosed ARFID presentations

(n=49) and identify cutoff scores to differentiate ARFID from other-ED.

ARFID (n=49)

ARFID (n=49) vs. Other-ED (n=77)

(ARFID Sensory Sensitivity Presentation)

Picky eating Sensitivity Specificity PPV NPV Sensitivity | Specificity | PPV | NPV
subscale

1 1.00 0.11 0.42 | 1.00
2 1.00 0.14 0.43 | 1.00
3 1.00 0.17 0.44 | 1.00
4 1.00 0.28 0.47 | 1.00
5 1.00 0.13 0.70 1.00 0.96 0.32 0.47 | 0.92
6 1.00 0.25 0.73 1.00 0.92 0.47 0.53 | 0.90
7 1.00 0.31 0.75 1.00 0.90 0.51 0.54 | 0.89
8 0.97 0.38 0.76 0.86 0.86 0.59 0.58 | 0.87
9 0.97 0.56 0.82 0.90 0.80 0.66 0.60 | 0.83
10 0.97 0.63 0.84 0.91 0.78 0.74 0.66 | 0.84
11 0.85 0.63 0.82 0.67 0.69 0.80 0.69 | 0.80
12 0.82 0.69 0.84 0.65 0.65 0.86 0.74 | 0.79
13 0.79 0.88 0.93 0.67 0.57 0.91 0.80 | 0.77
14 0.67 0.94 0.96 0.58 0.47 0.93 0.82 | 0.73
15 0.55 1.00 1.00 0.52 0.37 0.96 0.86 | 0.70

N —
(ARFID Lack of interest Presentation)

Appetite Subscale | Specificity Sensitivity PPV NPV Specificity | Sensitivity | PPV | NPV
1 1.00 0.23 0.22 1.00 0.94 0.28 0.46 | 0.88
2 0.95 0.32 0.23 0.97 0.84 0.34 0.45 | 0.76
3 0.95 0.36 0.24 0.97 0.82 0.38 0.46 | 0.76
4 0.95 0.49 0.28 0.98 0.67 0.47 0.45 | 0.69
5 0.95 0.51 0.29 0.98 0.67 0.50 0.46 | 0.70
6 0.95 0.58 0.32 0.98 0.67 0.59 052 | 0.74
7 0.91 0.64 0.35 0.97 0.61 0.66 0.54 | 0.72
8 0.86 0.67 0.36 0.96 0.59 0.68 055 | 0.72
9 0.86 0.70 0.38 0.96 0.55 0.70 054 | 0.71
10 0.68 0.73 0.35 0.92 0.47 0.74 0.53 | 0.68
11 0.59 0.76 0.34 0.90 0.43 0.78 0.55 | 0.68
12 0.59 0.84 0.43 0.91 0.39 0.86 0.63 | 0.68
13 0.36 0.90 0.44 0.87 0.22 0.91 0.61 | 0.64
14 0.23 0.92 0.38 0.85 0.14 0.92 0.54 | 0.63
15 0.14 0.95 0.38 0.84 0.10 0.96 0.63 | 0.62
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ARFID (n=49) ARFID (n=49) vs. Other-ED (n=77)
(ARFID Fear of Aversive Consequences Presentation)

Fear Sensitivity Specificity PPV NPV Sensitivity | Specificity | PPV | NPV
subscale

1 1.00 0.39 0.23 1.00 0.78 0.39 0.45 | 0.73
2 0.95 0.40 0.22 0.98 0.73 0.39 0.44 | 0.70
3 0.89 0.45 0.22 0.96 0.67 0.43 0.43 | 0.67
4 0.79 0.58 0.25 0.94 0.53 0.55 0.43 | 0.65
5 0.74 0.64 0.26 0.93 0.43 0.58 0.40 | 0.61
6 0.74 0.69 0.30 0.94 0.41 0.64 0.43 | 0.63
7 0.74 0.73 0.33 0.94 0.39 0.68 0.44 | 0.63
8 0.68 0.78 0.35 0.93 0.33 0.72 0.43 | 0.63
9 0.68 0.86 0.46 0.94 0.29 0.82 0.50 | 0.64
10 0.68 0.89 0.52 0.94 0.29 0.86 0.56 | 0.65
11 0.63 0.91 0.55 0.93 0.27 0.88 0.59 | 0.65
12 0.58 0.93 0.58 0.93 0.24 0.91 0.63 | 0.65
13 0.42 0.94 0.57 0.90 0.18 0.93 0.64 | 0.64
14 0.42 0.97 0.73 0.90 0.18 0.97 0.82 | 0.65
15 0.37 0.98 0.78 0.90 0.16 0.99 0.89 | 0.65

Page 18

Note. ARFID=avoidant/restrictive food intake disorder; NIAS=Nine Item ARFID Screen; other-ED=eating disorder associated with shape/weight
concerns; PPV=positive predictive value; NPV=negative predictive value.
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Table 3.

Proportions classified as having ARFID.

ARFID  Other-ED NP
n=49 n=77 n=40

NIAS Subscale31
Classified having ARFID (%) 47 (96%) 34 (49%) 4 (10%)
Classified not having ARFID (%) 2 (4%) 35 (51%) 36 (90%)

NIAS Subscalesl and EDE-QZ
Classified having ARFID (%) 42 (86%) 9 (13%) 4 (10%)
Classified not having ARFID (%) 7 (14%) 62 (87%) 36 (90%)

Page 19

Note. ARFID=avoidant/restrictive food intake disorder; NIAS=Nine Item ARFID Screen; EDE-Q=Eating Disorder Examination-Questionnaire;

other-ED=eating disorder associated with shape/weight concerns; NP=nonclinical participant.

JNIAS subscales cutoffs—picky eating = 10, appetite = 9, OR fear = 10.

2 . . .
EDE-Q Global score cutoff < 2.3. Results were similar when EDE-Q Global score cutoff <4.0 was used and when EDE-Q 8-item version

(Machado et al., 2020a) at these cutoffs was used.
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