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Abstract

Objective: Little is known about the optimal treatment of avoidant/restrictive food intake
disorder (ARFID). The purpose of this study was to evaluate feasibility, acceptability, and proof-
of-concept for cognitive-behavioral therapy for ARFID (CBT-AR) in children and adolescents.

Methods: Males and females (ages 10-17 years) were offered 20-30 sessions of CBT-AR
delivered in a family-based or individual format.

Results: Of 25 eligible individuals, 20 initiated treatment, including 17 completers and three
dropouts. Using intent-to-treat analyses, clinicians rated 17 patients (85%) as “much improved” or
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“very much improved.” ARFID severity scores (on the Pica, ARFID, and Rumination Disorder
Interview) significantly decreased per both patient and parent report. Patients incorporated a mean
of 16.7 (SD = 12.1) new foods from pre- to post-treatment. The underweight subgroup showed a
significant weight gain of 11.5 (SD = 6.0) pounds, moving from the 10™ to the 20t percentile for
body mass index. At post-treatment, 70% of patients no longer met criteria for ARFID.

Conclusions: This is the first study of an outpatient manualized psychosocial treatment for
ARFID in older adolescents. Findings provide evidence of feasibility, acceptability, and proof-of-
concept for CBT-AR. Randomized controlled trials are needed.
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Introduction

Avoidant/restrictive food intake disorder (ARFID) was added to the Diagnostic and
Statistical Manual of Mental Disorders, fifth edition (DSM-5) as a reformulation of the
DSM-1V diagnosis feeding disorder of infancy and early childhood (APA, 2013). ARFID is
a serious mental health condition characterized by avoidance or restriction of food intake
that is not motivated by shape or weight concerns. Individuals with ARFID restrict their
food intake—by volume and/or variety—due to sensory sensitivity, fear of aversive
consequences, and/or lack of interest in eating or food. This can lead to weight loss or
faltering growth, nutritional deficiencies, dependence on tube feeding or nutritional
supplements, and/or serious disruptions in functioning.

Although ARFID can affect individuals across the lifespan, prevalence and morbidity data
focus primarily on youth. One study of 1,444 Swiss schoolchildren aged 8-13 years found
that 3.2% reported diagnostic features of ARFID on a self-report questionnaire (Kurz et al.,
2015). Data from the United States suggest that individuals with ARFID are increasingly
presenting to eating-disorder treatment programs, where they comprise up to 22.5% of
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patients (Nicely et al., 2014). Individuals with ARFID are at risk for physical health
problems such as bradycardia (Norris et al., 2014), menstrual irregularities (Aulinas et al.,
2020), and psychiatric comorbidities (Kambanis et al., 2020). In one study, 34% of patients
with ARFID required inpatient hospitalization due to low weight and/or unstable vital signs
(Norris et al., 2014).

Despite data suggesting that ARFID is prevalent and impairing, there is little evidence to
guide treatment. Only three small randomized controlled trials have been published, and all
have focused on young children ages 13 months to 12 years (Sharp et al., 2016; Sharp et al.,
2017; Lock et al., 2019a). Published research on the treatment of older children and
adolescents is limited to retrospective chart reviews (e.g., Bryson et al., 2018; Makhzoumi et
al., 2019), case studies (e.g., Thomas et al., 2017), and case series (e.g., Dumont et al., 2019;
Rienecke et al., 2020). A growing number of reports have highlighted the potential
application of cognitive-behavioral (Gormez et al., 2018; Steen et al., 2018; Zucker et al.,
2019), family-based (Eckhardt et al., 2019; Lock et al., 2019b; Rienecke et al., 2020;
Spettigue et al., 2018), and parent management approaches (Dahlsgaard et al., 2019). For
example, a case series of 11 children and adolescents ages 10-18 years found that CBT
delivered in an intensive day-hospital format resulted in significant reductions in ARFID
symptoms (Dumont et al., 2019). Similarly, a randomized controlled trial (7= 28) of
children ages 5-12 years highlighted the feasibility of outpatient family-based treatment
(FBT) in comparison to usual care (Lock et al., 2019a). Although some of these emerging
therapies for older children and adolescents have been briefly outlined in book chapters
(Fitzpatrick et al., 2015) or journal articles (Dumont et al., 2019; Lock et al., 2019b), none
have been comprehensively described in treatment manuals that could facilitate empirical
testing or dissemination.

There are evidence-based outpatient protocols for psychiatric disorders that resemble
ARFID—including pediatric feeding disorders, eating disorders, and anxiety disorders—but
none is appropriate for ARFID specifically. Treatments for pediatric feeding disorders
typically focus on infants, toddlers, and preschool children and include interventions that are
not developmentally appropriate for older children or adolescents (e.g., Williams & Foxx,
2007). CBT for eating disorders focuses on reducing shape and weight concerns (Fairburn et
al., 2008; Waller et al., 2019), which are not central to ARFID (Becker et al., 2019).
Treatments for specific phobia target fear of choking (McNally, 1994) or vomiting (Hunter
& Antony 2009), but lack interventions to promote weight gain or resolve nutrition
deficiencies. In summary, an outpatient treatment that directly targets the core
psychopathology of ARFID is urgently needed.

To meet this need, the first cognitive-behavioral treatment manual specifically for
individuals with ARFID was recently published. The purpose of the current study was to
evaluate feasibility, acceptability, and proof-of-concept for CBT for ARFID (CBT-AR;
Thomas & Eddy, 2019) in an open trial of patients ages 10-17 years. The Obesity-Related
Behavioral Interventions Trials (ORBIT) model lays out an iterative model of intervention
development (Czajkowski et al., 2015). ORBIT defines a proof-of-concept study as an
uncontrolled within-subjects study that evaluates whether a novel intervention could
plausibly offer clinically significant benefit that could later be evaluated in a randomized

Int J Eat Disord. Author manuscript; available in PMC 2020 December 07.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thomas et al.

Methods

Participants

Page 4

controlled trial. We designed our study to test the following key hypotheses. First, regarding
feasibility, we hypothesized that the majority of patients offered CBT-AR would take up the
treatment. Regarding acceptability, we predicted that patients and their parents would give
CBT-AR high ratings of credibility and satisfaction. Regarding proof-of-concept, we
hypothesized that therapists would observe significant symptom improvements in their
patients, and that patients and parents would report significant reductions in ARFID
symptom severity. We further hypothesized that patients would incorporate several new
foods and that underweight patients would gain significant weight. We also predicted that
many patients would no longer meet criteria for ARFID at post-treatment, and that patients
would exhibit significant reductions in anxiety and depression. Lastly, we expected there
would be few adverse events.

We recruited patients for this treatment trial from the greater Boston area over a two-year
period from October 2016 to December 2018 from those who were already participating in
an observational study of the neurobiology of ARFID. The neurobiology study included
males and females ages 10-23 years with full or subthreshold ARFID as determined by the
Pica, ARFID, and Rumination Disorder Interview (PARDI) (Bryant-Waugh et al., 2019).
Exclusion criteria were clinically significant disordered eating as evidenced by an Eating
Disorder Examination-Questionnaire (Fairburn & Beglin, 2008) global score > 4.0, and/or
any self-induced vomiting, laxative use, diuretic use, fasting, or compensatory exercise in
the past four weeks. Because the neurobiology study required neuroimaging and endocrine
assays, additional exclusion criteria were (1) the use of hormones, pregnancy, or
breastfeeding; (2) current psychosis, alcohol use disorder, substance use disorder, or active
suicidal or homicidal ideation on the Kiddie Schedule for Affective Disorders and
Schizophrenia for School Age Children-Present and Lifetime Version (KSADS-PL;
Kaufman et al., 2013); (3) lifetime history of gastrointestinal tract surgery; (4) intellectual
disability evaluated by medical history; (5) contraindications for magnetic resonance
imaging (MRI) (e.g., braces, history of brain trauma); and (6) hematocrit < 30%. In total, 65
participants took part in the neurobiology study during the treatment trial recruitment period.

In addition to taking part in the neurobiology study, inclusion criteria for the treatment trial
included (1) age 10-17 years (as we are recruiting 18-65 year-olds separately for an adult
trial); (2) meeting full criteria for ARFID on either the patient or parent version of the
PARDI; (3) completing the baseline neurobiology visit; (4) living within one hour’s drive of
the clinic; (5) not receiving concurrent psychosocial treatment; (6) no changes in
psychotropic medication (if taking) for the past 12 weeks; (7) availability to initiate
treatment within four weeks of the baseline visit; and (8) no current tube feeding. Of the 65
who participated in the neurobiology study during the recruitment period, 25 were eligible
and offered treatment. Figure 1 depicts participant flow.
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The study was registered at www.clinicaltrials.gov (https://clinicaltrials.gov/ct2/show/
NCT02963220) and approved by the Partners Human Research Committee prior to
recruitment. Because patients were under 18 years old, they provided assent and one or both
of their parents provided informed consent.

Patients received the study treatment at no cost at the Massachusetts General Hospital Eating
Disorders Clinical and Research Program. Depending on the components completed, they
were paid $100-250 for the pre-treatment evaluation including a three-hour screening visit
and an eight-hour baseline neurobiology visit (blood draws, MRI, stool samples, behavioral
tasks, interviews, and self-report questionnaires). They were then paid up to $200-300 for
completing weekly questionnaires and another eight-hour neurobiology visit after
completing CBT-AR. Because the current paper focuses on feasibility, acceptability, and
proof-of-concept, we do not report the neurobiology findings here. Research assistants who
were not therapists in the trial conducted all assessments.

Manualized CBT-AR is a flexible, modular treatment comprising 20—-30 sessions over four
stages: (1) psychoeducation and early change; (2) treatment planning; (3) addressing
maintaining mechanisms; and (4) preventing relapse. In Stage 1, the therapist provides
psychoeducation about ARFID, encourages the patient to establish regular eating and self-
monitoring, and helps the patient increase food volume (if underweight) and/or variety (if
not underweight) (Thomas & Eddy, 2019). In Stage 2, the therapist provides
psychoeducation about nutrition deficiencies and supports the patient in selecting novel
foods to learn about in Stage 3 that will support resolution of these deficiencies, encourage
further weight gain (if underweight), and/or reduce clinical impairment. In Stage 3, the
therapist selects one, two, or three module(s) appropriate to the patient’s ARFID
maintaining mechanisms(s). Although Stage 3 interventions differ based on module,
common elements include in-session exposure and between-session practice. Patients with
sensory sensitivity taste five novel foods per session; patients with fear of aversive
consequences create and work through a fear and avoidance hierarchy; and patients with
lack of interest in eating or food practice interoceptive exposures. Lastly, in Stage 4, the
therapist evaluates progress and co-creates a relapse prevention plan.

CBT-AR is available in one of two formats based on patient age and weight status.
Specifically, we provided family-supported CBT-AR (in which one or both parents attended
all sessions) to all patients younger than 16 years old, and to patients ages 16-17 who were
also underweight. We provided individual CBT-AR to patients age 16 and older who were
normal-weight or overweight. Although session attendees differed by format, interventions
remained the same across the developmental spectrum.

We offered patients up to 20 sessions (if not underweight) and up to 30 sessions (if

underweight, to provide additional support for weight gain). However, because this was an
initial proof-of-concept study, we offered patients the flexibility to terminate the treatment
early if goals had been achieved, or to extend treatment if treatment goals had not yet been

Int J Eat Disord. Author manuscript; available in PMC 2020 December 07.


http://www.clinicaltrials.gov/
https://clinicaltrials.gov/ct2/show/NCT02963220
https://clinicaltrials.gov/ct2/show/NCT02963220

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thomas et al.

Measures

Page 6

met. Sessions lasted 50 minutes and were provided weekly in Stages 1, 2, and 3, and every
2-3 weeks in Stage 4. The treatment was provided by one of three PhD therapists (JJT,
KRB, or KTE). Two of the three therapists were the authors of the treatment manual and the
third was trained and supervised by the manual authors. Study therapists met weekly for
peer supervision. Therapists audio-recorded all sessions so that an independent PhD rater
(REL) could make fidelity (ranging from 1—"not at all adherent” to 7—"completely
adherent”) and competence (ranging from 1—"“not at all” to 5—"“completely”) ratings based
on published measures (Thomas & Eddy, 2019). Ratings of two randomly selected sessions
for each of the first ten patients—including sessions from all three therapists—indicated
high levels of fidelity (M= 6.3, SD = 0.8) and competence (M= 5.0, SD=0.0).

Patients received concurrent medical monitoring from a pediatrician or adolescent medicine
physician. For patients who were underweight (BMI < 10t percentile) or had exhibited
significant weight loss that would qualify them as meeting criterion Al for ARFID, the
physician set an individualized target weight range that would return the patient to his or her
pre-illness BMI growth trajectory. A subset (/7= 8) were also followed by a psychiatrist or
other healthcare professional because they had been taking a stable dose of psychotropic
medication. (This subset includes one patient who started a selective serotonin reuptake
inhibitor shortly after his baseline visit, but was retained in the study because he had already
initiated CBT-AR.) Patients were not allowed to receive any other interventions—such as
nutrition counseling, occupational therapy, speech therapy, or other forms of psychotherapy
—during the trial.

Pica, ARFID, and Rumination Disorder Interview (PARDI).—The PARDI is a
structured interview of the specific psychopathology of ARFID (Bryant-Waugh et al., 2019).
The PARDI can be used to confer ARFID diagnoses and also contains an overall severity
scale assessing constructs central to the ARFID diagnosis including dietary variety across
the five food groups (dairy, grains, proteins, fruits, vegetables), nutrition deficiencies,
underweight, reluctance to try novel foods, and psychosocial impairment. The PARDI also
provides profile severity scores for each of three ARFID profiles corresponding to the three
rationales for food restriction and avoidance described in DSM-5, including sensory
sensitivity, fear of aversive consequences, and lack of interest in eating or food. PARDI scale
scores range from 0 (no symptoms) to 6 (extreme severity). The PARDI has both patient and
parent versions. All patients completed the patient version, and parents whose children were
assigned to family-supported treatment also completed the parent version. We used the
PARDI to determine ARFID diagnosis, as well as to evaluate change in ARFID severity and
profile scores, from pre- to post-treatment. We also used the PARDI, supplemented by
clinical impression, to assign CBT-AR Stage 3 modules. The PARDI was administered by
independent assessors (MCK, JHJ, OBW, ACK) who did not serve as study therapists.
Cronbach alphas for PARDI profiles ranged from .72 to .92 in the current sample for both
patient and parent ratings. Cronbach alpha for severity was lower (.65 for patients and .57
for parents). Inter-rater reliability of the ARFID diagnosis (yes/no) for 25% of randomly
selected cases at both pre- and post-treatment was excellent (100% agreement; kappa = 1.0)
for both patient and parent PARDI interviews.
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Kiddie Schedule for Affective Disorders and Schizophrenia for School Age
Children-Present and Lifetime Version (KSADS-PL).—The KSADS-PL is a semi-
structured interview assessing current and lifetime psychiatric diagnoses in children and
adolescents (Kaufman et al., 2013). The KSADS-PL Working Draft was updated in 2013 to
assess DSM-5 criteria. We used the KSADS-PL at baseline to assess inclusion/exclusion
criteria and characterize the sample by diagnosing comorbid psychiatric disorders. Inter-
rater reliability for 10% of randomly selected cases at pre-treatment was 100% (kappa = 1.0)
for all comorbid diagnoses.

Credibility/Expectancy Questionnaire.—We used the Credibility/Expectancy
Questionnaire (Devilly & Borkovec, 2000) immediately after session 1 (in which patients
heard the rationale for CBT-AR) to assess patients’ and parents’ confidence in the treatment
and expectation for symptom change. We adapted items to refer to “food restriction and
avoidance” as target symptoms. For parents, we modified items to refer to “your child.” To
calculate credibility, we added the three items regarding how successful the patient thought
the treatment would be, how logical it sounded, and how confident they would be
recommending it to a friend, and divided by three. Scores ranged from 1 (not at all logical/
successful) to 10 (very logical/successful). For expectancy, patients and parents rated the
percentage change (0-100%) in the patient’s eating that they thought would occur by the end
of treatment.

Client Satisfaction Questionnaire (CSQ).—We used an 8-item version of the CSQ
(Attkisson & Zwick; 1982) to assess satisfaction with treatment quality, delivery, and length,
and the extent to which the treatment met patient needs. Scores range from 8 to 32. Higher
scores indicated greater satisfaction. We gave this measure to all patients at post-treatment
(Cronbach alpha .86), as well as to parents (Cronbach alpha .78) in family-supported CBT-
AR. For parents, we modified items to refer to “your child.”

Clinical Global Impression Scale (CGIl).—The CGI provides a global rating of
symptom change with scores ranging from 1 (very much improved) to 7 (very much worse)
(Guy, 1976). Therapists provided CGI ratings on their own patients at post-treatment and we
interpreted a score of 1 or 2 (much or very much improved, respectively) as representing
positive treatment response (Wilhelm et al., 2011).

Food Neophobia Scale (FNS).—The FNS is a 10-item self-report questionnaire that
assesses reluctance to try novel foods (Pliner & Hobden, 1992). It is rated on a 7-point
Likert scale with anchors ranging from “disagree extremely” to “agree extremely.” Scores
range from 10-70, with higher scores representing greater neophobia. Cronbach alpha
was .94 for the current sample. We used the FNS to evaluate change in willingness to try
novel foods from pre- to post-treatment.

Number of new foods incorporated.—At post-treatment, therapists recorded the
number of new foods that their patients had incorporated during the course of CBT-AR. To
qualify as new, foods had to be either (a) never previously eaten; or (b) if previously eaten,
dropped or refused for several months prior to starting treatment. To qualify as incorporated,
patients needed to be routinely eating these foods (approximately once per week) in
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normative serving sizes outside of treatment sessions (not just tasting small bites of the food
in session), based on self-monitoring records.

Height, weight, and menstruation status.—At pre- and post-treatment, a nurse
practitioner (KH) measured height in triplicate on a stadiometer and averaged the three
height measurements. Weight was measured on a calibrated scale with patients dressed in a
hospital gown, pants, and socks which were weighed separately and subtracted from the
clothed weight measurement. Height and weight were combined to obtain body mass index
(BMI) and compared against age- and sex-matched norms (Kuczmarski et al., 2002) to
obtain a BMI percentile. In females, menstruation status was obtained at pre- and post-
treatment by asking patients about their menstrual history and dates of last and previous
menstrual periods.

State-Trait Anxiety Inventory—Child Version (STAIC) Trait Subscale.—The
STAIC trait subscale is a 20-item self-report questionnaire measuring anxiety proneness that
is hypothesized to be stable across threatening situations (Spielberger et al., 1983). Items
assess how the respondent usually feels and have a 3-response scale. Scores range from 20—
80 with higher scores indicating greater anxiety proneness. Cronbach alpha was .85 in the
current sample. We used the STAIC trait subscale to evaluate change in anxiety symptoms
from pre- to post-treatment.

Child Depression Inventory 2 (CDI-2).—The CDI-2 is a self-report questionnaire that
measures symptoms of depression in children (Kovacs, 1992). Scores range from 0 to 56,
with higher scores indicating greater depression. Cronbach alpha was .72 in the current
sample. We used the CDI-2 to evaluate change in depressive symptoms from pre- to post-
treatment.

Data Analysis

To test our hypotheses about feasibility and acceptability, we calculated the percentage of
patients offered the treatment who took it up, and the percentage of patients who completed
treatment. We also calculated the average number of sessions completed. We then
interpreted the pre-treatment credibility and expected improvement ratings for all patients
who started treatment, and satisfaction scores for all completers. (We did not obtain post-
treatment satisfaction scores for dropouts.)

To test our hypotheses about proof-of-concept, we used intent-to-treat analyses with baseline
assessment carried forward for non-completers. Specifically, we evaluated the frequency of
positive treatment response at the final session (i.e., CGI scores of “much improved” or
“very much improved”). Next, we conducted a series of paired #tests to evaluate change in
pre- versus post-outcome measures, assuming no change in non-completers. We set the
significance level at p < .05 and did not correct for family-wise error given the preliminary
nature of this study. We calculated within-subjects effect sizes as Cohen’s a, which we
interpreted as small (¢=.20), medium (&= .50), or large (d= .80). We compared pre- and
post-measures of ARFID symptom severity and ARFID profile scores based on both patient-
and parent- report, as well as FNS. For those who were underweight, we also compared
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weight and BMI percentile. We also determined the number of underweight female patients,
who were either premenarcheal or had amenorrhea at pre-treatment, who began
menstruating by post-treatment. We evaluated the change in the proportion of the sample
meeting criteria for ARFID using McNemar’s chi squared tests for dependent categories.
Lastly, to evaluate the impact of the treatment on general psychopathology, we evaluated
change in STAIC and CDI-2 from pre- to post-treatment. We conducted all analyses using
SPSS version 25.

Feasibility and acceptability

Of the 25 individuals whom we offered CBT-AR, 20 chose to take it up. Table 1 presents the
pre-treatment demographic and clinical characteristics of the 20 patients who were included
in intent-to-treat analyses. Of those, three (15%) dropped out and 17 (85%) completed
treatment. One patient dropped out after session 1 because the patient was offered family-
supported CBT-AR, but the parents did not wish to take part in treatment. One underweight
patient dropped out after session 3 because the parents decided to pursue a partial
hospitalization program. A final non-underweight patient stopped attending appointments
after session 12 in the context of increased depression. Of those who completed the
treatment, underweight patients completed an average of 24.4 (SD = 5.2) sessions. Similarly,
patients who were not underweight completed an average of 20.6 (SD = 2.9) sessions. For
completers, sessions were delivered over an average of 33.7 (SD = 11.2) weeks. Stage 3
modules were assigned according to the ARFID presentation (or combination of
presentations) described in Table 1. All patients and parents, including those who later
dropped out, endorsed high ratings of treatment credibility and expectations for
improvement after session 1. At post-treatment, patients and their parents who completed the
treatment reported high ratings of treatment satisfaction (Table 2).

Proof-of-concept

Table 2 displays pre- and post-treatment scores on all outcome measures. Therapists rated all
17 completers as “much improved” or “very much improved” on the CGI. Two non-
completers were rated as having “no change” and a third as “minimally improved.” Across
the whole sample, PARDI patient ratings of ARFID overall severity (p < .001), sensory
sensitivity (p=.012), and lack of interest (p = .030) decreased significantly with medium to
large effect sizes. Patient ratings of PARDI fear of aversive consequences decreased at trend-
level (p =.052) with a medium effect size. For those in the family-supported version, parent-
rated PARDI overall severity (p < .001), PARDI sensory sensitivity (o= .045), and PARDI
fear of aversive consequences (p = .047) decreased significantly with medium to large effect
sizes, whereas parent-rated PARDI lack of interest did not change. Food neophobia
decreased significantly (p=.004) with a medium to large effect size. Patients incorporated a
mean of 16.7 (SD = 12.1) new foods from pre- to post-treatment, primarily from groups
under-represented in their diets including fruits, vegetables, and proteins. The underweight
subgroup (7= 14) gained an average of 11.5 (SO = 6.0) pounds from pre- to post-treatment
(p < .001), moving from approximately the 10t percentile to the 20t percentile for BMI (p
<.001), representing a significant increase with a large effect size. Of the five females who
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were underweight and not menstruating at pre-treatment, three had begun menstruating by
post-treatment. Using the PARDI diagnostic algorithm, patients were significantly less likely
to meet criteria for ARFID at post-treatment, by both patient (p < .001) and parent (p=.002)
report. Regarding co-occurring difficulties, trait anxiety decreased at trend level with a small
effect size, but depression scores did not change.

Adverse events

There were two adverse events, both during Stage 3. In the first adverse event, rated as grade
1 (mild) and related to the protocol, a patient vomited involuntarily during an in-session
interoceptive exposure (i.e., drinking several cups of water to experience fullness) in the lack
of interest module. In a second adverse event, rated as grade 1-2 (mild to moderate) and
related to the protocol, a patient experienced mouth tingling after tasting nuts during a
session in the sensory sensitivity module. We referred the second patient to the emergency
department where the patient was given epinephrine and diagnosed with a nut allergy. Both
patients went on to complete CBT-AR.

Discussion

Our initial study of 20 patients provides preliminary evidence for feasibility, acceptability,
and proof-of-concept for CBT-AR in an outpatient sample of relatively mild severity.
Specifically, the majority of patients offered the treatment elected to take it up, and few
patients dropped out. Patients and families rated CBT-AR as credible upon starting treatment
and satisfactory upon completing it. Therapists, patients, and parents reported significant
improvements on multiple measures of ARFID symptoms, ranging from the incorporation of
new foods to significant gains in weight. Perhaps most notably, 70% of patients no longer
met criteria for ARFID at the end of treatment. Taken together, findings suggest that CBT-
AR may be a promising new treatment for children and adolescents with ARFID. Further
research with larger samples, randomized designs, more severely ill populations, and post-
treatment follow-up assessments are required to more rigorously evaluate treatment efficacy.

Our findings are consistent with a recent case series reporting that another form of CBT for
ARFID (delivered in an intensive four-week day-hospital format) was effective in reducing
ARFID symptoms in adolescents (Dumont et al., 2019). However, our results extend upon
the prior study by demonstrating positive effects of CBT in a larger sample and highlighting
that CBT may lead to significant symptom reduction even when delivered in a less time-
intensive and more cost-effective weekly outpatient format. Furthermore, our results suggest
that it is possible to treat ARFID successfully with only a therapist and physician, and
without a large multidisciplinary team. Given that the majority of patients in our study
received the family-supported version of CBT-AR, our findings are also consistent with
recent case series (Lock et al., 2019b; Rienecke et al., 2020) and one pilot RCT of young
children (Lock et al., 2019a) that have reported positive effects of FBT for ARFID.

Of course, not all patients responded. Three dropped out and 30% continued to meet criteria
for ARFID. The fact that average post-treatment PARDI scores were still slightly higher than
those observed in a prior study of healthy controls suggests that patients remained somewhat
symptomatic after treatment completion (Bryant-Waugh et al., 2019). It is notable that, by
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both patient- and parent- report, ARFID severity and sensory sensitivity showed significant
reductions, whereas patients (but not parents) reported significant reductions in lack of
interest in eating or food. It is possible that while CBT-AR helps patients make the necessary
behavioral changes to increase food intake, parents need to continue to support their children
in eating sufficient amounts even upon treatment completion. Indeed, available data suggest
that the low appetite reported by those with the lack of interest presentation of ARFID may
be neurobiologically mediated. In one study, low-weight girls with ARFID showed
significantly lower levels of the orexigenic appetite-stimulating hormone ghrelin than girls
with anorexia nervosa, both while fasting and in response to a test meal (Becker et al., under
review).

Of note, neither anxiety nor depression changed significantly during the course of treatment.
However, the average pre-treatment STAIC and CDI-2 scores in our sample were near the
mean for healthy individuals, suggesting little room for improvement. Given the well-known
relationship between depression and low appetite, it is interesting that both depression and
parent-reported lack of interest showed similarly stable trajectories that were unaffected by
the intervention. Future studies might explore comorbid disorders as moderators of treatment
outcome in behavioral interventions for ARFID.

The two adverse events have implications for practicing clinicians. Our results highlight the
potential for vomiting when conducting interoceptive exposures with patients who endorse
nausea and post-prandial fullness. Moreover, clinicians who treat patients with ARFID
should be aware of the potential for allergic reactions when presenting novel foods to
individuals with long histories of selective eating. Of note, both patients who experienced
adverse events remained in the treatment, suggesting that they may have been willing to
experience some discomfort for the possibility of reducing ARFID symptoms.

Our study should be interpreted in light of limitations. First, because there was no control
group, we cannot rule out alternative rival hypotheses (e.g., that the passage of time, or
therapist attention, was responsible for symptom improvement). Second, the sample size was
small, so p-values and effect sizes must be interpreted with caution. Third, pre-treatment
PARDI scores were fairly low, which may limit generalizability to those with more severe
presentations. Of note, low PARDI scores in the current study may have been due to the
outpatient level of care, lack of patient insight into symptom severity (given that parents
provided higher scores than did children), and the heterogeneity of ARFID presentations
which resulted in some patients endorsing high PARDI scores consistent with their primary
ARFID presentation (e.g., sensory sensitivity) but low scores on the others (e.g., lack of
interest, fear of aversive consequences). Fourth, because we recruited our sample from a
larger neurobiology study of ARFID, patients had to meet some inclusion criteria (e.g.,
ability to complete MRI) that would not normally be applied in routine clinical care and
were offered monetary compensation for completing assessments, which could limit
generalizability of the findings. Lastly, only two of the 20 participants received the
individual version of CBT-AR, which limits the conclusions that can be drawn about proof-
of-concept for this therapeutic format in youth.
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The study also had important strengths. First, therapists delivered CBT-AR according to a
published manual and exhibited high levels of treatment fidelity as confirmed by an
independent rater. Second, the primary outcome measure—the PARDI interview—was
conducted by assessors who were not therapists in the current study. Third, CBT-AR was
associated with symptom improvement across multiple informants (i.e., therapists, patients,
and parents). Fourth, the use of intent-to-treat analyses, which assumed no change among
non-completers, provided a conservative test of our hypotheses.

In conclusion, CBT-AR demonstrated initial evidence of feasibility, acceptability, and proof-
of-concept for children and adolescents in this uncontrolled trial. To our knowledge, this is
the first study of an outpatient psychosocial treatment for ARFID in older adolescents. The
ORBIT model of intervention development suggests that successful proof-of-concept studies
be followed up with randomized controlled trials (Czajkowski et al., 2015). Thus larger
studies are needed to compare CBT-AR to a comparator condition (e.g., wait list, usual care,
supportive therapy, or nutrition counseling) to replicate and extend the current findings and
to provide a formal test of treatment efficacy.
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Considered for CBT-AR based on
participation in neurobiology study
n=65

Appropriate and offered CBT-AR
n=25

|

Started CBT-AR

Excluded (n=40)
* Not between ages 10-17yo (n=13)

* Did not meet full criteria for ARFID (n=9)

« Did not complete baseline neurobiology visit (n=5)

¢ Lived > 1 hour from clinic (n=5)
¢ Already receiving CBT-AR in routine care (n=4)
* No CBT-AR therapist available (n=4)

Did not start treatment (n=5):
* Not interested in CBT-AR (n=5)

n=20

|

Complete case analysis n=17
Intent-to-treat analysis n=20

Figurel.

Dropped out (n=3):

* Did not want family-supported treatment (n=1)
* Went to partial hospitalization program (n=1)

* Stopped attending appointments (n=1)

Patient flow diagram for proof-of-concept trial of cognitive-behavioral therapy for avoidant/
restrictive food intake disorder (CBT-AR) in children and adolescents
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