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Abstract

Resurgence and renewal are treatment-relapse phenomena in which previously extinguished
behavior returns after the conditions for an alternative response worsen or the context changes,
respectively. Recently, researchers have evaluated the prevalence of resurgence and renewal
when treating destructive behavior with functional communication training. However, resurgence
of inappropriate mealtime behavior has yet to be evaluated; perhaps because treatments

involve qualitatively different resurgence opportunities (e.g., increased bite-presentation rate). We
evaluated the prevalence of resurgence and renewal of inappropriate mealtime behavior across
22 and 25 applications of extinction-based treatments, respectively. Resurgence occurred in 41%
(9/22) of applications, most often following presentation-rate increases. Renewal occurred in
52% (13/25) of applications, most often following feeder changes from therapist to caregiver.
We discuss these findings in terms of their ability to inform relapse-mitigation strategies for
resurgence and renewal of inappropriate mealtime behavior.
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Children with feeding disorders often display high rates of inappropriate mealtime behavior
(e.g., turning away, pushing away the utensil) that may interfere with the consumption of
necessary calories or nutrients (Goday et al., 2019). Inappropriate mealtime behavior is
often negatively reinforced by escape from bite- or drink-presentations or meal termination
(Bachmeyer et al., 2019; Borrero et al., 2010; Piazza, Fisher, et al., 2003; Piazza et

al., 2017). Thus, behavior analysts often use function-based treatments such as escape
extinction (e.g., non-removal of the utensil, physical guidance) to decrease inappropriate
mealtime behavior, which is often necessary to produce therapeutic effects (Patel et al.,
2002; Piazza, Patel, et al., 2003; Reed et al., 2004). As such, escape extinction is the
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most empirically supported intervention for inappropriate mealtime behavior (Volkert &
Piazza, 2012) and has produced robust treatment effects across experimental designs and
participant characteristics. However, the extent to which behavior-analytic treatments for
pediatric feeding disorders are susceptible to treatment relapse remains unclear.

Treatment relapse refers to the recurrence of a target behavior (e.g., inappropriate mealtime
behavior) following initially successful treatment (e.g., low rates of inappropriate mealtime
behavior and high levels of acceptance; Wathen & Podlesnik, 2018). Relapse during

patient care can represent a major setback in therapeutic progress, despite the extensive
clinical time and family collaboration often necessary to establish initial treatment efficacy.
Individuals experiencing relapse may require additional clinic visits or readmission to regain
treatment effects, which can result in increased financial burden to families and third-party
payers while delaying services for others. Additionally, pediatric feeding disorders may
have significant long-term effects on the child (e.g., adverse intellectual outcomes related

to failure to thrive; Corbett & Drewett, 2004) and caregivers (e.g., increased stress and
depression; Kreipe & Palomaki, 2012). Thus, an examination of the extent to which feeding
interventions remain durable appears warranted.

Several recent studies have examined the prevalence of relapse during the treatment of
destructive behavior using consecutive controlled case-series designs. These designs are
ideal for prevalence research because they minimize publication bias by reporting on each
participant or application (i.e., treatment used for a certain function or a given situation)
within a timespan so long as the scientific rigor for each application is high, regardless

of treatment outcome (Hagopian, 2020). For example, Briggs et al. (2018) evaluated the
prevalence of treatment relapse while thinning reinforcement schedules for communication
responses during functional communication training using discriminative stimuli (e.g.,
multiple schedules; Greer et al., 2016). This type of relapse is called resurgence and
involves the recurrence of a previously extinguished response (e.g., destructive behavior)
when the conditions for an alternative response worsen, such as during reinforcement
schedule thinning (e.g., decreased rate, magnitude, or quality of reinforcement; Briggs et
al., 2018; Fisher et al., 2020; Wacker et al., 2011). Briggs et al. observed resurgence across
76% (19/25) of applications of functional communication training and 42% (47/111) of
reinforcement schedule-thinning transitions. Replications by Muething, Pavlov, et al. (2020)
and Mitteer et al. (in press) found comparable levels of resurgence using similar treatments
for destructive behavior. Further, Shahan and Greer (2021) found that the magnitude of
resurgence of destructive behavior across both studies was well predicted by the magnitude
of the downshift in the availability of the alternative reinforcer, with larger downshifts
producing more resurgence.

Opportunities for resurgence differ qualitatively when treating inappropriate mealtime
behavior relative to destructive behavior. Whereas the latter often aims to make treatments
more practical by gradually increasing the time in which the functional reinforcer is
unavailable for an alternative behavior (e.g., a communication response; Hagopian et al.,
2011), feeding interventions often increase meal efficiency to promote gram consumption
(i.e., volume of food/liquid consumed) by modifying the bite or drink (a) presentation
rate, (b) number (i.e., of bites/drinks presented), and (c) bolus size (i.e., amount of
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food or liquid on the utensil; Peterson et al., 2018). Additionally, feeding interventions

that include escape-extinction procedures may not arrange differential function-based
reinforcement for alternative behavior like bite or drink acceptance, unlike most treatments
for destructive behavior (e.g., functional communication training). Therefore, opportunities
to observe resurgence of inappropriate mealtime behavior may not involve a worsening of
reinforcement conditions for an alternative response (e.g., decreased reinforcement quality)
but a general worsening of conditions for the alternative response (e.g., increased response
effort associated with increased bolus size).

In a study demonstrating resurgence produced by punishment of an alternative behavior in
rats, Fontes et al. (2018) reiterated that the conditions that produce resurgence need not
require a worsening of reinforcement conditions for alternative behavior (e.g., reinforcement
schedule thinning), but a general “worsening of conditions for the alternative behavior”

is often sufficient (Fontes et al., 2018, p. 171). Fontes et al. is hoteworthy because the
introduction of punishment for alternative behavior coincided with no programmed change
in alternative-reinforcement availability, and obtained reinforcement rates were similar
before and after the introduction of punishment, yet target responding resurged. Nighbor

et al. (2020) observed resurgence in pigeons when reinforcement-schedule changes (i.e.,
tandem to chained schedule) coincided with signaled periods of reinforcement availability
and unavailability for the alternative response. Resurgence occurred despite obtained rates of
reinforcement for the alternative response remaining unchanged across schedule changes,
similar to Fontes et al. Overall, Fontes et al. and Nighbor et al. demonstrated that

resurgence may occur when general conditions for alternative responding worsen (e.g.,
signaled extinction) and support the need for a broadened analysis of the conditions

under which resurgence occurs. One implication of this broader view of resurgence is

that feeding interventions that do not arrange differential function-based reinforcement for
alternative behavior but introduce changes to increase meal efficiency (e.g., increasing the
bite-presentation rate) may still be susceptible to resurgence, as these changes may represent
a general worsening of conditions for alternative behavior (e.g., acceptance). For example,
changes that promote meal efficiency, like increasing the bolus size or bite number, may
represent a worsening of conditions for acceptance (i.e., taking the bite quickly) or mouth
clean (i.e., swallowing the bite) because these modifications can increase the response effort
associated with eating (Kerwin et al., 1995). This may be particularly true for children who
have limited practice with oral eating (e.g., feeding-tube dependence) and/or oral-motor skill
delays (e.g., difficulty with lip closure around the spoon).

Treatment relapse can also occur when conditions for the target and alternative behavior
remain unchanged but the context changes (e.g., new implementor or setting). This type of
relapse is called renewal and involves the recurrence of a previously extinguished response
(e.g., inappropriate mealtime behavior) following a context change, such as when the
caregiver first implements treatment (Bouton et al., 2011; Kelley et al., 2015; Podlesnik
etal., 2017). Researchers have evaluated renewal using AAB (i.e., baseline and treatment
in Context A followed by treatment in a novel context, Context B), ABA (i.e., baseline

in Context A, treatment in Context B, followed by treatment in a return to Context A),

and ABC (i.e., baseline in Context A, treatment in Context B, followed by treatment in

a novel context, Context C) arrangements and some have found the most robust effects
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with the ABA arrangement (cf. Bouton et al., 2011; see also Todd, 2013). In their analysis,
Muething, Call, et al. (2020) found that ABA renewal of destructive behavior occurred
across 67% (45/67) of participants and 42% (77/182) of context-change transitions, with
equivalent prevalence across implementer and setting changes. A replication by Falligant et
al. (2021) found similarly common ABA renewal effects with individuals admitted to an
inpatient program for treatment of destructive behavior. Overall, these studies demonstrate
that renewal commonly occurs during attempts to increase the generality of treatment effects
to novel settings or implementers.

Three recent studies have demonstrated ABA renewal of inappropriate mealtime behavior
following changes in the feeder, setting, or both with children with a feeding disorder
(Haney et al., 2021; Ibafiez et al., 2019; Kelley et al., 2018). For example, Ibafiez

et al. (2019) observed renewal of inappropriate mealtime behavior across participants
when transitioning treatment from therapists in clinic rooms to caregivers in simulated
homes. Kelley et al. (2018) observed renewal of inappropriate mealtime behavior for both
participants when transitioning treatment from therapists to caregivers. Finally, Haney et al.
(2021) observed renewal of inappropriate mealtime behavior when transitioning treatment
from therapists to caregivers, clinic room to home, and during a combination of these
transitions.

The purpose of the present study was to extend the findings of previous researchers who
examined relapse during the treatment of destructive behavior (e.g., Briggs et al., 2018;
Mitteer et al., in press; Muething, Call, et al., 2020) by evaluating relapse during the
treatment of inappropriate mealtime behavior. This is the first study to describe relapse

of inappropriate mealtime behavior within a resurgence framework. Additionally, although
researchers have demonstrated that renewal of inappropriate mealtime behavior occurs
(Haney et al., 2021; Ibafiez et al., 2019; Kelley et al., 2018), no studies have examined

its prevalence, and it is unclear whether previous findings on the prevalence of relapse of
destructive behavior extend to treatments for inappropriate mealtime behavior. The current
experimenters conducted a consecutive controlled case-series analysis of applications of
extinction treatment from an intensive outpatient clinic specializing in the treatment of
pediatric feeding disorders. The experimenters examined the prevalence, persistence, and
magnitude of resurgence and renewal to understand the conditions under which resurgence
and renewal of inappropriate mealtime behavior occur.

Participants and Setting

The experimenters reviewed the clinical treatment records of children who participated in an
intensive day-treatment admission at a pediatric feeding disorders program between 2017-
2019. All participants were referred for the treatment of inappropriate mealtime behavior,
met criteria for pediatric feeding disorder (Goday et al., 2019), and were cleared as safe

oral feeders by a pediatrician or speech-language pathologist before admission. Participants
attended the program 5 days per week from 9:00 a.m. to 5:00 p.m. for 8 weeks. See Table 1
for participant demographic information.
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Record Review Procedures

The experimenters began the record review by reviewing a spreadsheet containing a

list of admitted children, with demographic information and treatment outcomes for

each fiscal year, to identify children who were admitted to the intensive day treatment
feeding program from 2017-2019. Next, the experimenters reviewed each child’s file

to determine their eligibility for inclusion. Each file contained a session log, gram-
consumption log, assessment and treatment protocols and graphs, progress notes, raw data,
interobserver-agreement (I0A) spreadsheets, and feeding goals met during the admission.
The experimenters numbered the first participant as the first child admitted for services in
January 2017 and progressed sequentially through admissions as they occurred throughout
2017 and into 2019 until they obtained 25 treatment applications of either resurgence or
renewal, whichever came first.

The experimenters used a multi-step process to select treatment applications for inclusion.
First, the experimenters identified participants who met the following eligibility criteria:
functional analyses indicated that inappropriate mealtime behavior was maintained at least
partially by escape and treatment included extinction of inappropriate mealtime behavior
(e.g., non-removal of the utensil, physical guidance for self-feeding). Participants were not
eligible for further analysis if they did not meet this criterion or if they were discharged from
the program before meeting their feeding goals due to poor attendance, caregiver preference,
or for medical or insurance purposes.

Second, the experimenters analyzed applications of extinction treatment (e.g., treatment of
solids refusal, treatment of liquids refusal) for eligible participants and proceeded to further
analysis if the participant had at least one treatment application that met the following
criteria: (a) included at least one transition opportunity for resurgence (i.e., change in
bite-presentation rate, bolus size, or number of bites/drinks presented) or one transition
opportunity for renewal (i.e., change in implementor or setting), (b) had 10A data for

at least 25% of sessions, and (c) consisted of the procedures recommended at discharge
from the program (or final treatment protocol). The experimenters included this latter
criterion because initial treatments may have displayed relapse related to an ineffective
treatment, rather than variables relevant to resurgence or renewal. Exclusion criteria for
treatment applications were that the treatment: (a) did not meet the above criteria, (b) did
not include at least one transition opportunity for resurgence or renewal or only included
transitions with co-occurring opportunities for resurgence and renewal (e.g., bolus increase
and feeder change), (c) lacked information to determine whether transition(s) occurred,

(d) did not include baseline data, (e) included an antecedent-based manipulation to the
food or liquid (e.g., simultaneous presentation; Patel et al., 2001; Piazza et al., 2002),
utensil (e.g., spoon-to-cup fading; Groff et al., 2011), or feeding demand, or (f) included
treatment components to address packing (i.e., holding food or liquid in the mouth without
swallowing) or expulsion (i.e., food exiting the mouth).

The experimenters analyzed treatment applications for resurgence and renewal
simultaneously for each participant and stopped analyzing treatment applications when they
identified 25 applications for either resurgence or renewal (the experimenters reached 25
applications for renewal first). The experimenters considered treatment applications that had
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an opportunity to detect resurgence and renewal within the same application (i.e., during
two different transitions) separately (i.e., one analyzed for resurgence and one analyzed for
renewal). For example, if a participant’s non-self-fed solids treatment included a resurgence
and renewal opportunity that did not co-occur (e.g., presentation-rate change then feeder
change), the experimenters considered the non-self-fed solids treatment to be one treatment
application for resurgence and one for renewal. The experimenters included four types of
treatment applications: (a) non-self-fed solids treatment (i.e., participant is fed), (b) self-fed
solids treatment (i.e., participant feeds themselves), (c) non-self-fed liquids treatment, and
(d) self-fed liquids treatment.

Third, the experimenters analyzed all sessions within each included application for
transitions (i.e., opportunities for resurgence or renewal). A transition consisted of a
progression from a previous condition (hereafter referred to as Condition A) to a subsequent
condition (hereafter referred to as Condition B), which entailed a worsening of conditions
for the alternative response, acceptance (i.e., an opportunity for resurgence) or a change in
context (i.e., an opportunity for renewal). Final inclusion criteria for transitions were that: (a)
Condition A included at least two sessions, (b) inappropriate mealtime behavior remained
at or below an 85% reduction from baseline rates during both sessions of Condition A,

and (c) Condition B included at least one session. Exclusion criteria for transitions were
that: (a) the transition did not meet inclusion criteria, (b) more than one change occurred
during the same transition (e.g., therapist presenting bites every 30 s to caregiver presenting
bites every 15 s), (c) procedural integrity fell below 80% during any of the Context A or
Context B sessions, and (d) the experimenters could not determine whether an opportunity
for resurgence or renewal occurred due to insufficient information (e.g., missing condition
label in session log). In general, the experimenters analyzed the final two sessions before the
transition (i.e., Condition A) and the first three sessions after the transition (i.e., Condition
B), similar to studies by Briggs et al. (2018), Mitteer et al. (in press), and Muething, Call

et al. (2020). However, because clinicians might end a programmed transition early (e.g.,
removing the caregiver after a single session following a burst of inappropriate mealtime
behavior) or introduce a transition after fewer than three sessions following the previous
transition (e.g., increase the drink bolus two sessions after increasing the presentation

rate), the experimenters only required transitions to have one session in Condition B. Only
one transition for one participant had fewer than three Condition-B sessions. In this one
situation, the therapist introduced a new transition two sessions after the previous transition
(i.e., increased the drink bolus to 1 oz two sessions after increasing to 10 cc). Figure 1
provides a flow diagram showing the participant-selection process and the inclusion process
for applications and transitions.

Response Measurement—The experimenters further labeled transitions as being
opportunities to observe resurgence or renewal by classifying what the transition entailed.
The experimenters included transitions for the resurgence evaluation when the transition
entailed increases in the: (a) number of bites/drinks presented (e.qg., three drinks to four
drinks), (b) bolus size (e.g., 1 cc of puree to 2 cc of puree), or (c) bite- or drink-presentation
rate (e.g., fixed time [FT] 30 sto FT 15s).
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The experimenters included transitions for the renewal evaluation when the transition
entailed a context change from Condition A to Condition B. Similar to Mitteer et al.

(in press), Muething, Call, et al. (2020), and Falligant et al. (2021), a contextual change
consisted of either: (a) introduction of a novel feeder implementing the treatment (e.g.,
caregiver, nanny), or (b) a familiar feeder implementing treatment in a novel setting

(e.g., new clinic room, home). The experimenters used the same criteria as Briggs et al.
(2018), Mitteer et al., and Falligant et al. to determine whether resurgence or renewal

of inappropriate mealtime behavior occurred during each transition. Specifically, the
experimenters identified resurgence or renewal if the highest rate of inappropriate mealtime
behavior during Condition B exceeded the highest rate of inappropriate mealtime behavior
during Condition A.

Finally, to analyze the within-transition trends of inappropriate mealtime behavior during
instances of relapse, the experimenters converted rates of inappropriate mealtime behavior
during each session of a transition with relapse into a proportion of baseline responding. The
experimenters divided the rate of inappropriate mealtime behavior during each session of

a transition with relapse by the average rate of inappropriate mealtime behavior during the
last five sessions from the most recent baseline phase. This transformation is helpful when
comparing data across participants with different baseline response rates.

Reliability and Interrater Agreement—The experimenters took several steps to ensure
accurate application of the inclusion and exclusion criteria, data collection, implementation
of treatment procedures, and data analysis. When disagreements occurred at any of these
stages, the experimenters reviewed the raw data and transcribed an agreed-upon value.

The experimenters applied the Strengthening the Reporting of Observational Studies in
Epidemiology statement (STROBE; von Elm et al., 2008), and the consecutive controlled
case series included clear definitions for inclusion, exclusion, and participant characteristics,
as well as a structured protocol for data extraction and transcription. One experimenter
reviewed assessment (i.e., functional analysis) and treatment graphs, session logs, gram-
consumption logs, raw data, and IOA spreadsheets to determine whether applications and
transitions met inclusion criteria and cross-checked this information across at least two

of these documents. For example, to determine whether a transition met the inclusion
criteria, the experimenter reviewed the session log and treatment graph to ensure that session
information matched (e.g., presentation rate change during Session 47).

We conducted initial procedural-fidelity checks on the clinical records and safeguarded
the data-transcription process to ensure a valid analysis. To determine whether the feeder
presented the same foods across transitions, one experimenter reviewed the session log
and gram-consumption log to ensure they matched and found 100% agreement between
these documents. Observers scored rot seen if they could not determine whether a mouth
clean occurred (e.g., could not see inside participant’s mouth). Therefore, the experimenters
ensured that decrements in mouth clean were not a result of observers scoring not seen
more often. A second experimenter independently reviewed all treatment applications
and transitions identified as appropriate for inclusion to confirm that all applications and
transitions met inclusion criteria. Next, two experimenters transcribed data from clinical
records into a spreadsheet. Data transcription from clinical records always entailed one

J Appl Behav Anal. Author manuscript; available in PMC 2023 April 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Haney et al.

Page 8

experimenter reading aloud the raw data with a second experimenter transcribing the data or
a second experimenter reviewing the raw data transcribed by another experimenter.

Interrater reliability for transcribed baseline and transition sessions was 97% (392/405) for
the resurgence analysis and 92% (290/314) for the renewal analysis. Next, one experimenter
calculated the percentage of relapse and acceptance and mouth-clean decrements across
participants, applications, and transitions from the transcribed data and entered this
information into a summary spreadsheet. Finally, two experimenters reviewed transcribed
summary data for 35% of participants included in the resurgence analysis and 37% of
participants included in the renewal analysis to ensure that summary data matched raw
clinical data. For transcribed summary data, the experimenters scored an agreement as
100% and a disagreement as 0% for the purposes of 10A reporting. Interrater reliability for
transcribed summary data was 100% for participants, applications, and transitions across
dependent variables (i.e., inappropriate mealtime behavior, acceptance, and mouth clean) for
the resurgence analysis, 100% for participants and applications across dependent variables,
100% for transitions for inappropriate mealtime behavior and acceptance, and 94% (range,
0-100%) for transitions for mouth clean for the renewal analysis.

Assessment and Treatment Procedures

Response Measurement—Observers scored inappropriate mealtime behavior each time
the utensil was within arm’s reach of the participant and the participant covered their

mouth or threw the utensil. Observers scored inappropriate mealtime behavior during non-
self-fed sessions each time the participant turned or moved their head away or pushed

away the utensil or feeder’s arm holding the utensil. Observers scored inappropriate
mealtime behavior during self-fed sessions each time the participant turned their body
away or moved the utensil away from their mouth. Observers recorded second-by-second
session data using BDataPro (Bullock et al., 2017). BDataPro converted the frequency of
inappropriate mealtime behavior to a rate (responses per minute) by dividing the number

of inappropriate mealtime behaviors by the duration that the utensil was within arm’s reach
of the participant. Observers scored acceptance when the entire bite or drink except for a
pea-sized amount entered the participant’s mouth within a specified time following each bite
or drink presentation. During non-self-fed sessions, the feeder deposited the bite or drink

in the participant’s mouth when the participant leaned forward in the absence of crying or
leaned forward and opened their mouth if crying occurred. BDataPro converted acceptance
into a percentage by dividing the number of acceptances by the total number of bite or
drink presentations and multiplying by 100. Observers scored mouth clean if no food or
liquid larger than a pea-sized amount remained in the participant’s mouth within a specified
time following acceptance. BDataPro converted mouth clean into a percentage by dividing
the number of mouth cleans during the session by the total number of acceptances and
multiplying by 100.

Procedural Integrity—To evaluate the extent to which the programmed independent
variables (e.g., changes in presentation rate, bolus size, number of bites or drinks
presented, changes in context) were responsible for treatment relapse, the experimenters
analyzed the extent to which other variables (e.g., integrity errors) coincided with these
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programmed changes (Saini & Mitteer, 2020). Thus, the experimenters calculated procedural
integrity during all transitions included in the analysis of resurgence and renewal. The
current integrity measures encompassed the precision with which feeders implemented the
extinction intervention and broader procedures of the session including the feeder adhering
to programmed antecedent conditions and contingencies for appropriate feeding behavior.

During each day-treatment admission, observers calculated procedural integrity by analyzing
correct procedure, correct utensil placement, and incorrect attention for each session.
Observers scored correct procedure once per bite- or drink-presentation interval if the
feeder: (a) presented the correct amount of food or liquid on the correct utensil, which

was determined by observing the feeder prepare the food or liquid on the utensil (e.g.,
feeder used an oral syringe to measure 4 cc of milk before putting the liquid in the

cup); (b) delivered a vocal prompt to, “Take a bite/drink” while touching the utensil to

the participant’s lips during non-self-fed sessions or put the utensil on the table in front

of the participant during self-fed sessions within 5 s of each scheduled presentation; (c)
delivered behavior-specific praise within 5 s of acceptance and mouth clean; (d) delivered

a vocal prompt to, “Show me” at the mouth-clean check; (e) delivered a vocal prompt to,
“Swallow the bite/drink” if the participant had food or liquid larger than a pea-sized amount
in their mouth at the mouth-clean check; and (f) delivered no differential consequences

for coughing, gagging, or vomiting. Observers scored correct procedure when the feeder
deposited the bite or drink in the participant’s mouth within 5 s if they met acceptance
criteria during non-self-fed sessions or when the feeder used physical guidance (i.e., placed
their hand over the participant’s hand on the utensil and brought it to their lips) within a
specified time if they did not meet acceptance criteria during self-fed sessions. BDataPro
divided occurrences of correct procedure by the total number of bite/drink presentations and
multiplied by 100 to produce a percentage.

Observers scored duration of correct utensil placement when the feeder: (a) touched the
utensil to the participant’s lips during non-self-fed sessions or put the utensil on the table

in front of the participant during self-fed sessions at the scheduled presentation, and (b)
removed the utensil after acceptance or at the end of the presentation interval. Observers
scored correct utensil placement during baseline when the feeder removed the utensil

after inappropriate mealtime behavior. Observers scored correct utensil placement during
non-self-fed treatment when the feeder: (a) held the utensil touching the participant’s lips
until acceptance or until a specified time (e.g., 10 min); (b) moved the utensil to the side

of the participant’s mouth if they coughed, gagged, or vomited; and (c) used the utensil to
re-present the bite or drink into the participant’s mouth within 3 s of an expulsion (i.e., food
exiting the mouth). Observers used these criteria during self-fed sessions when the feeder
used physical guidance (i.e., feeder put their hand over the participant’s hand on the utensil
and lifted the utensil to the participant’s lips) within a specified time following presentation.
BDataPro divided the duration of correct utensil placement by the total session duration and
multiplied by 100 to produce a percentage.

Observers scored /ncorrect attention once per bite/drink-presentation interval if the feeder:
(a) did not provide praise within 5 s of acceptance and mouth clean, (b) delivered praise
if the participant did not meet acceptance criteria or mouth-clean criteria, and (c) delivered
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attention within 5 s of inappropriate mealtime behavior during extinction. BDataPro divided
occurrences of incorrect attention by the total number of bite/drink presentations in a session
and multiplied by 100 to produce a percentage.

The experimenters computed mean correct procedure, correct utensil placement, and
incorrect attention across all transitions (i.e., Context A and B sessions) included in the
analysis and computed these averages separately for transitions evaluated for resurgence
and those evaluated for renewal. Resurgence means were 99% (range, 80-100%) for correct
procedure, 99% (range, 98—-100%) for correct utensil placement, and 0% for incorrect
attention. Renewal means were 99% (range, 80-100%) for correct procedure, 99% (range,
91-100%) for correct utensil placement, and 0% for incorrect attention.

Interobserver Agreement—The experimenters assessed IOA for inappropriate mealtime
behavior, acceptance, mouth clean, correct procedure, correct utensil placement, and
incorrect attention during 47% (104/295) and 38% (72/190) of transition sessions for the
resurgence and renewal evaluations, respectively, by analyzing data from two independent
observers during each session of each application. BDataPro calculated 10A coefficients for
inappropriate mealtime behavior using exact agreement by dividing the number of exact
agreements (i.e., observers scored the same frequency of the behavior in an interval) by

the total number of exact agreements plus disagreements within each 10-s interval and
multiplying by 100. Next, the experimenters divided the sum of these percentage-agreement
coefficients by the total number of agreement coefficients for the resurgence and renewal
evaluations. The mean IOA for inappropriate mealtime behavior was 98% (range, 75—
100%) for the resurgence evaluation and 97% (range, 67-100%) for the renewal evaluation.
Agreement was 67% during one session for the renewal evaluation.

BDataPro calculated IOA coefficients for acceptance, mouth clean, correct procedure,
correct utensil placement, and incorrect attention using total agreement by dividing

the number of agreements by the total number of agreements plus disagreements and
multiplying by 100. For the resurgence evaluation, the mean 10A was 97% (range, 80—
100%) for acceptance, 98% (range, 80-100%) for mouth clean, 96% (71-100%) for correct
procedure, 99% (range, 98—-100%) for correct utensil placement, and 99% (80-100%) for
incorrect attention. For the renewal evaluation, the mean IOA was 97% (range, 80-100%)
for acceptance, 97% (range, 78-100%) for mouth clean, 96% (range, 79-100%) for correct
procedure, 99% (range, 97-100%) for correct utensil placement, and 99% (80-100%) for
incorrect attention.

Feeders were trained therapists who also served as observers. Therapists were employees
with a bachelor’s or master’s degree in psychology or a related field, predoctoral interns in
an American Psychological Association-approved doctoral program, students in an applied
behavior analysis doctoral program, practicum students in an undergraduate psychology
program or related field, or a combination of these. The clinical team systematically trained
therapists on preparation of pureed foods and protocol implementation using behavioral
skills training until they implemented each protocol component with 80% or higher integrity
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with another therapist before implementing the protocol with a participant. The clinical
team provided feedback and re-training as necessary to ensure that integrity maintained

at 80% or higher. The clinical team trained therapists on data-collection procedures until
achieving 80% or higher IOA coefficients for all dependent variables for three consecutive
sessions. The clinical team conducted re-training if IOA coefficients decreased below 80%
for three consecutive sessions. Based on review of session logs, notes, graphs, and I0A
spreadsheets, feeders and observers never met criteria for re-training on feeding procedures
or data collection, respectively.

Setting and Materials

Session rooms measured 4 m by 4 m and contained a rectangular table, chair for the feeder,
weight-appropriate seating for the child (e.g., booster seat, highchair), food tray, bowls,
utensils (e.g., bowl, spoon, cup), timer, gloves, sanitizer, and a food scale. Each room was
connected to an adjacent observation room equipped with a one-way observation window
and a two-way audio and sound system. For the treatment of solids refusal, caregivers
selected 16 foods consisting of four proteins, four starches, four vegetables, and four fruits
that the participant did not currently eat. For the treatment of liquids refusal, the program’s
registered dietitian selected a liquid based on the participant’s age and caloric and nutrient
needs.

Assessment

For each participant, therapists conducted an unstructured observation with the caregiver
presenting preferred and nonpreferred food to the participant. Next, therapists conducted

a structured observation in which the caregiver attempted to feed the participant bites and
drinks and prompted the participant to self-feed bites and drinks. Third, therapists conducted
a functional analysis to determine the variables maintaining inappropriate mealtime behavior
(Bachmeyer et al., 2009; Piazza, Fisher, et al., 2003). Therapists conducted separate
functional analyses for solids and liquids refusal.

General Procedure

Therapists presented bites and drinks in separate meals and conducted five 40-min meals per
day with at least 40 min between each meal. During solids meals, therapists presented four
foods per session, one protein, one starch, one vegetable, and one fruit, and presented all
foods at a puree texture (i.e., food blended with liquid until smooth). Therapists randomly
selected the order of food presentation for each session and presented the same foods across
all transition opportunities within a treatment application for resurgence and renewal to
control for changes in participant behavior as a result of changes in food type (Patel et

al., 2002). During solid meals, therapists initially presented 0.5 cc of pureed food on a
rubber-coated baby spoon for three participants, 1 cc of pureed food on a small Maroon
spoon for eight participants, and 2 cc of pureed food on a large Maroon spoon for one
participant. During liquid meals, therapists initially presented 2 cc in a pink cut-out cup

for nine participants and 6 cc in a pink cut-out cup for one participant. Therapists initially
presented five bites or drinks on an FT 30-s schedule during each session and conducted
multiple sessions per meal. During each session, the therapists presented a bite or drink to
the participant’s lips or on the table in front of the participant and prompted them to, “Take
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a bite or drink.” The therapists provided behavior-specific praise (e.g., “Good job taking
your drink!”) and a 30-s break from bite or drink presentation following acceptance. The
therapists conducted a mouth check after the 30-s break by prompting the participant to
open their mouth and delivered behavior-specific praise (e.g., “Good job swallowing your
drink!”) following a mouth clean. The therapists presented the next scheduled bite or drink
following a mouth clean until they presented five bites or drinks. If the participant did not
have a mouth clean, the therapists presented the next scheduled bite unless the participant
had a pre-determined maximum number of bites or drinks in their mouth (e.g., three bites).
If this occurred, the therapists checked for a mouth clean every 30 s until the participant had
a mouth clean or until the end of the session, after which the therapists removed the food

or liquid from the participant’s mouth. The clinical team established a maximum number of
bites or drinks allowed in the participant’s mouth based on their age and the bolus size of the
food or liquid (i.e., amount of food on the spoon or liquid in the cup) presented to ensure the
participant’s safety.

Treatment Evaluation

The clinical team evaluated the efficacy of treatment in an ABAB design prior to arranging
opportunities for resurgence or renewal of inappropriate mealtime behavior. During baseline,
the therapists provided the functional reinforcer (i.e., escape, attention, or both) for 30 s
contingent on inappropriate mealtime behavior. The therapists delivered the type of attention
(e.g., coaxes, reprimands) that caregivers delivered following inappropriate mealtime
behavior during prior unstructured and structured observations. During function-based
extinction of escape-maintained and multiply maintained inappropriate mealtime behavior,
the therapists withheld escape via non-removal of the utensil and attention following
inappropriate mealtime behavior. Non-removal of the utensil involved presenting the bite

or drink to the participant’s lips and keeping it there until acceptance or for a pre-determined
time (Hoch et al., 1994). For all participants, the therapists also used re-presentation, which
involved gathering food or liquid that exited the mouth (i.e., participant expelled or spit

out) and re-depositing the food or liquid into the participant’s mouth. For two participants
(i.e., P2 and P4), the therapists provided noncontingent attention in the form of statements
unrelated to food or mealtime behavior during the session. Bite or drink acceptance resulted
in praise and removal of the spoon or cup for all participants.

Promoting Meal Efficiency and Volume

After demonstrating the efficacy of treatment (i.e., clinically acceptable rates of
inappropriate mealtime behavior and levels of acceptance and mouth clean), the therapists
gradually increased the bite- or drink-presentation rate and bolus size to promote meal
efficiency and increase gram consumption (i.e., volume of food or liquid; Peterson et al.
2018). The clinical team used visual inspection when making meal-efficiency changes and
generally increased the presentation rate and bolus size when participants demonstrated
stable and clinically acceptable levels of acceptance and mouth clean (i.e., 80% or greater)
and low rates of inappropriate mealtime behavior (e.g., range, 0-2 responses per min) for
at least three consecutive sessions (M = 16 sessions; range, 3—65 sessions). The therapists
increased the bite- or drink-presentation rate from FT 30 sto FT 15sand thento FT 5

s. This manipulation results in a shorter break from bite or drink presentations following
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acceptance, with each break duration equaling the interval of the FT schedule (e.g., a 15-s
break when bite presentations occur according to an FT 15-s schedule). Therefore, the break
duration following acceptance decreased with each change to the bite or drink presentation
rate (30-s break to 15-s break). The therapists also increased the bolus size or amount
presented on the utensil (e.g., 2 cc to 4 cc) or increased the number of bites or drinks
presented (e.g., five bites to 10 bites). The order of meal-efficiency changes varied across
participants.

Following improvements in inappropriate mealtime behavior with the introduction of
treatment, the clinical team determined when to transition participants to a self-feeding
format, wherein therapists presented food in a bowl or plate with a spoon and liquid in

a cup on the table within the participant’s reach and prompted them to self-feed. During
self-feeding sessions, the therapists progressively increased the number of bites or volume of
the drink towards age-appropriate portions, determined by the program’s registered dietitian
and based on the participant’s age, weight, and activity level.

Caregiver Training

Results

After acquiring stable treatment effects using the criteria described above, the therapists
trained the caregiver(s) on the treatment procedures using behavioral skills training. After
the caregivers observed a therapist implement the treatment with the participant, the
therapist modeled the treatment on another therapist who served as a confederate participant.
The confederate participant followed a script and engaged in behavior that the participant
engaged in during meals. The caregiver practiced implementing the treatment with the
confederate participant until the caregiver implemented the treatment with 80% or greater
integrity, after which the caregiver implemented the treatment with the participant. The
therapist provided corrective feedback as necessary during treatment sessions to ensure that
caregivers maintained high levels of integrity such that changes in the participant’s behavior
were not a function of integrity decrements. After acquiring stable treatment effects with the
caregiver, they implemented the treatment in a new setting (e.g., participant’s home). It is
important to note that all participants achieved clinically acceptable rates of inappropriate
mealtime behavior and levels of appropriate behavior (e.g., acceptance, mouth clean) both
in the clinic with therapists and in the home with caregivers prior to discharge from

the feeding program. Additionally, when possible, the clinical team continued to monitor
the participants and their families on an outpatient basis (e.g., 1 hr weekly or biweekly
appointments) to work on age-typical feeding goals.

Figure 1 provides a flow diagram showing the participant-selection process and the

inclusion process for applications and transitions. The experimenters screened 38 children
for eligibility (18 from 2017, 17 from 2018, three from 2019). Of the participants

screened, 37 were eligible for the analysis of treatment applications. Sixteen participants

met exclusion criteria during the treatment-application analysis, which led to the inclusion of
21 participants aged 1-11 years. Fifty-eight potentially eligible treatment applications were
included within the 21 eligible participants. Of the 58 eligible treatment applications, 22
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included resurgence, 25 included renewal, and 11 applications met exclusion criteria. Of the
22 resurgence applications, 12 were non-self-fed solids treatments, eight were non-self-fed
liquids treatments, and two were self-fed liquids treatments. Of the 25 renewal applications,
14 were non-self-fed solids treatments, 10 were non-self-fed liquids treatments, and one
was self-fed liquids treatment. All but two of these treatment applications addressed escape-
maintained inappropriate mealtime behavior. The remaining two treatment applications
addressed multiply maintained inappropriate mealtime behavior.

Review of the applications led to the inclusion of 59 transitions for resurgence and 38 for
renewal (97 total transitions). For resurgence transitions, 31 were changes to the bite or drink
presentation rate (e.g., FT 30 sto FT 15 s), six were changes to the number of bite or drinks
presented (e.g., two drinks to three drinks), and 22 were changes to the bolus size or amount
per spoon or cup (e.g., 2 cc to 4 cc). For renewal transitions, 31 were feeder changes (e.g.,
therapist to caregiver), and seven were setting changes (e.g., clinic to home).

Figure 2 shows the number of participants, treatment applications, and transitions with
resurgence and renewal. Resurgence and renewal occurred across every level of analysis.
Resurgence of inappropriate mealtime behavior occurred in 41% (7/17) of participants, 41%
(9/22) of treatment applications, and 25% (15/59) of transitions. Renewal of inappropriate
mealtime behavior occurred in 63% (12/19) of participants, 52% (13/25) of treatment
applications, and 47% (18/38) of transitions.

Figure 3 shows resurgence and renewal of inappropriate mealtime behavior when analyzed
by transition type. All transition types produced relapse in at least a portion of the
transitions. Resurgence occurred following 33% (2/6) of transitions with a bite- or drink-
presentation-number change, 27% (6/22) of transitions with a bolus-size change, and 23%
(7/31) of transitions with a bite- or drink-presentation-rate change. Renewal occurred
following 48% (15/31) of transitions with a feeder change from therapist to caregiver and
43% (3/7) of transitions with a setting change from clinic to home or another clinic room.

Figure 4 shows resurgence (left panel) and renewal (right panel) of inappropriate mealtime
behavior and decrements in alternative behavior (i.e., acceptance and mouth clean)

across participants, treatment applications, and transitions. Data on inappropriate mealtime
behavior from Figure 2 are replotted in Figure 4 to facilitate comparisons across the
dependent measures. For the resurgence evaluation, decrements in acceptance occurred

in 47% (8/17) of participants, 36% (8/22) of treatment applications, and 15% (9/59)

of transitions. Decrements in mouth clean occurred in 36% (4/11) of participants, 29%
(4/14) of treatment applications, and 19% (6/31) of transitions. For the renewal evaluation,
decrements in acceptance occurred in 50% (9/18) of participants, 48% (11/23) of treatment
applications, and 49% (17/35) of transitions and decrements in mouth clean occurred in 15%
(2/13) of participants, 12% (2/17) of applications, and 9% (2/23) of transitions.

Figure 5 shows the magnitude and persistence of inappropriate mealtime behavior during
resurgence (left panel) and renewal (right panel) evaluations represented as a proportion
of baseline responding. The experimenters calculated proportional values for 100% of
transitions with each line representing a transition in which relapse occurred, and the
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weighted line indicates mean responding. Proportional values above 1.0 indicate when
responding exceeded the baseline average. The general patterns of resurgence and renewal
were highly similar, with both transition types capable of showing considerable increases in
responding. Plotting the transition data in this way also shows that inappropriate mealtime
behavior did not always decrease across sessions of Condition B, suggesting that repeated
exposure following such transitions (e.g., continuing sessions with a larger bolus or with a
novel feeder despite relapse) may not reduce inappropriate mealtime behavior quickly.

Discussion

The present study contributes to the burgeoning area of treatment relapse in several

ways. This is the first study to describe the scope or characteristics of resurgence of
inappropriate mealtime behavior, and the first to evaluate the prevalence of renewal of
inappropriate mealtime behavior in a consecutive controlled case series. The experimenters
evaluated the prevalence, persistence, and magnitude of resurgence and renewal within each
transition, which sometimes demonstrated that relapsed inappropriate mealtime behavior
maintained or worsened with continued exposure to the transition. The experimenters also
analyzed alternative behavior (i.e., acceptance and mouth clean) and found that relapse

of inappropriate mealtime behavior often co-occurred with decrements in acceptance and
mouth clean. The results of the current study support previous research highlighting the need
for a broadened analysis of resurgence (e.g., Fontes et al., 2018; Nighbor et al., 2020).

Resurgence occurred across all transition types and was most likely to occur following
changes to the number of bites or drinks presented, followed by the bolus size, then the

bite- or drink-presentation rate. Interestingly, resurgence of inappropriate mealtime behavior
was not as ubiquitous (i.e., 41% of participants and applications and 25% of transitions) as
the prevalence of resurgence of destructive behavior reported by Briggs et al. (2018) and
Muething, Pavlov, et al. (2020), in which resurgence occurred in 76% (19/25) of applications
and 91% (29/32) of participants, respectively. Across these two studies, resurgence occurred
in 42% (47/111) and 41% (97/239) of transitions, respectively. However, opportunities

for resurgence of destructive behavior have generally entailed decreases in reinforcer
availability for alternative behavior (e.g., increases in extinction duration or number of
demands), whereas opportunities for resurgence of inappropriate mealtime behavior in the
present study entailed similar changes (e.g., increases in number of bites presented) but

also increases in demand rate (e.g., bite-presentation rate) and response effort (e.g., bolus-
size increase). Conceptually, these procedural differences may be described as a general
worsening of conditions for alternative behavior (i.e., acceptance and mouth clean) that may
precipitate resurgence (Fontes et al., 2018; Greer & Shahan, 2019; Nighbor et al., 2020;
Shahan & Craig, 2017).

During feeding treatment, meal-efficiency changes (e.g., increasing the bite number,
presentation rate, or bolus size) may be conceptualized as a worsening of conditions

for acceptance and mouth clean for several reasons. First, these changes may represent
increased response effort associated with eating (Kerwin et al., 1995). Kerwin et al. (1995)
found that acceptance and mouth clean varied as a function of food volume such that
participants were less likely to accept and swallow bites as the bolus size increased. The
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experimenters postulated that increases in food volume may represent increased response
effort for some children with a feeding disorder. This may be especially relevant to consider
for children with limited oral-eating histories (e.g., feeding-tube dependence) who have
minimal opportunities to develop and practice oral-motor skills necessary for efficient
eating. Eating may be more effortful for these children as they may need to compensate

for skill deficits (e.g., tongue weakness interfering with efficiently propelling the bolus back
to swallow). In the current study, mouth-clean decrements occurred slightly more often
during resurgence transitions (19%) relative to renewal transitions (9%), and all decrements
were due to packing (i.e., holding the bite/drink in the mouth). Thus, some participants

with oral-motor delays may have had difficulty initially managing some meal-efficiency
changes (e.g., packing as a result of difficulty with swallowing a larger bolus). Alternatively,
meal-efficiency changes may increase an aversive property of the feeding demand (e.g.,
quantity) for some children. Studies have shown that children with a feeding disorder may
chose not to eat when given the choice between self-feeding one bite or not eating (Rivas et
al., 2014; Vaz et al., 2011). Thus, eating may be a less-preferred alternative to not eating for
some children, and requiring increased meal efficiency may further increase the aversiveness
of feeding-related demands. However, this is speculative and should be further examined.

Although resurgence did not occur universally across treatment applications, the present data
suggest that clinicians should anticipate resurgence of inappropriate mealtime behavior at
least once in approximately half of their admissions when using similar treatments. Further,
about one quarter of attempts to increase meal efficiency (e.g., increase presentation rate)

or volume of consumption (e.g., bolus size or bite/drink number) might produce resurgence
of inappropriate mealtime behavior. However, additional research in this area is needed

to determine the generality of these findings across other participant characteristics (e.g.,
picky eaters), textures (e.g., regular-textured foods), and treatments (e.g., function-based
differential reinforcement).

The current findings closely approximate those reported by Muething, Call, et al. (2020)
who observed renewal of destructive behavior in 67% (45/67) of participants and 42%
(77/182) of transitions and differ slightly from Falligant et al. (2021), who observed renewal
of destructive behavior in 59% of participants and 24% of transitions. However, renewal
occurred more often following a change in implementer (i.e., feeder) than setting, similar

to Falligant et al., whereas Muething, Call, et al. found equal prevalence of renewal across
context changes. Overall, the current data corroborate the growing literature demonstrating
that changes in implementers and settings may occasion renewal regardless of participant
characteristics, contextual stimuli, intervention type, or target behavior (Saini & Mitteer,
2020).

A limitation of the present study is that some participants experienced similar transitions
across treatment applications (e.g., FT 30-s to FT 15-s presentation rate during non-self-
feeding solids and non-self-feeding liquids treatment). Therefore, exposure to the same
transition type across treatment applications may have influenced the likelihood of relapse.
However, resurgence occurred regardless of the transition order (e.g., rate before a bolus-
size change and vice versa). Additionally, correct procedure decreased to 80% during

six resurgence (6/295) and renewal (6/210) transition sessions. Thus, relapse may have
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been influenced by these procedural-integrity decrements. However, inappropriate mealtime
behavior recurred during zero and two of these transition sessions for resurgence and
renewal evaluations, respectively, limiting the likelihood that such procedural variation
impacted the findings. Additionally, although transitions did not co-occur (e.g., simultaneous
bolus-size and feeder change), feeders did not hold the overall meal volume constant during
some meal-efficiency changes for some participants. For example, increasing the bolus size
may have also increased the meal volume (e.g., 2-cc bolus with 10-cc meal volume to

4-cc bolus with 20-cc meal volume) for some participants. Although resurgence occurred
regardless of whether the meal volume changed, evaluating the separate and combined
effects of transition changes such as these could be an area for future research. For example,
researchers could evaluate super-resurgence when opportunities for resurgence and renewal
co-occur (Kincaid et al., 2015). This may be particularly relevant to examine during feeding
treatments as multiple transitions may co-occur in the natural environment (e.g., bolus and
feeder change). Another limitation of the study was that the range of sessions conducted

to meet stability criteria for introducing a meal-efficiency change ranged from three to 65.
Although resurgence could have been influenced by the phase duration that preceded the
transition, this did not appear likely as resurgence occurred regardless of the phase duration
preceding a meal-efficiency change (e.g., after three sessions or 21 sessions). Finally, all data
were transcribed and reviewed by the authors, who were not blind to the study’s purpose.

Overall, the current findings suggest that resurgence and renewal of inappropriate mealtime
behavior are common and clinicians should consider evaluating relapse-mitigation strategies
to offset their occurrence. It is often necessary to introduce changes during feeding
treatments that may produce resurgence (e.g., increasing bolus size or presentation rate)

or renewal (e.g., introducing novel feeders and meal settings) to ensure treatment progress
and generality. As such, researchers have begun evaluating procedures to mitigate renewal
of inappropriate mealtime behavior (Haney et al., 2021; Kelley et al., 2018) and have found
that stimulus fading (e.g., pairing caregiver with treatment cues) and arranging common
stimuli (e.g., arranging room like home) may lessen the magnitude of renewal.

However, research on the resurgence of inappropriate mealtime behavior is limited, and
no analogous resurgence-mitigation procedures have been investigated. Researchers have
evaluated the utility of resurgence-mitigation techniques for other behavior with humans
and non-human animals, including: (a) using discriminative stimuli to signal extinction
and reinforcement (Craig et al., 2017; Fisher et al., 2020; Fuhrman et al., 2016; Shvarts
et al., 2020; Trask, 2019), (b) conducting treatment in unique contexts (e.g., Suess et

al., 2020), and (c) teaching multiple alternative behaviors (e.g., Lambert et al., 2015).

It is currently unclear to what extent these procedures may prevent resurgence of
inappropriate mealtime behavior. Thus, resurgence-mitigation procedures for inappropriate
mealtime behavior should be evaluated. For example, researchers could evaluate whether
programming variability in bolus size earlier in treatment could reduce the number of
otherwise discriminable increases in bolus size later on. It is unclear whether gradually
increasing the bolus size (e.g., 2 cc to 4 cc to 8 cc) or presentation rate (i.e., FT 30 s to
FT 15sto FT 5 ) in the current study was necessary or if larger increases (e.g., 2 cc to

8 ccor FT 30 sto FT 5s) could have produced similar treatment effects. Future research
could also evaluate whether the transition presentation order (e.g., sequential [rate then
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bolus] vs. simultaneous [rate and bolus]) differentially influences resurgence and whether
these resurgence-mitigation strategies are efficacious for children with oral-motor delays.
Clinicians should consider that effectively mitigating relapse may require a combination
of strategies. Future researchers should investigate the generality of promising strategies
for mitigating the resurgence of inappropriate mealtime behavior while also focusing on
procedures for mitigating its renewal.
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Potentially eligible participants based on admission census for day-
treatment program from 2017-2019 (N = 38)

Participants eligible for analysis of
treatment applications (n= 37)

Not eligible due to early discharge
because of caregiver preference (n = 1)

Not eligible (n =16)

o No applications with resurgence or renewal transition (n= 4)
o Applications with co-occurring transitionsonly (n = 1)

o Insufficient information (n = 3)

o Less than 25% interobserver agreement (n = 4)

e Applications with antecedent manipulation(n = 2)

o Applications with packingtreatment: (n = 2)

Included participants (n =21)

Potentially eligible treatment applications (n= 58)

Excluded applications (n=11)

o Treatment did not include extinction (n = 4)

o No resurgence or renewal transition (n= 1)

o Insufficient information (n = 2)

o Applications with antecedent manipulation(n=1)
® Applications with packing treatment (n = 3)

Included applications for resurgence evaluation (n = 22)

Included applications for renewal evaluation (n = 25)

|

Potential transitions for resurgence evaluation (n = 65)

Potential transitions for renewal evaluation (n = 44)

Excluded transitions (n = 6)

e < Two Context A sessions (n = 2)
® < 85% reduction of IMB (n = 1)
o Co-occurring changes (n = 3)

Included resurgence transitions (n = 59)

Figure 1.

Excluded transitions (n = 6)
— & < 85% reduction of IMB (n = 3)

o Co-occurring changes (n = 3)

Included renewal transitions (7 = 38)

Flow Diagram of Inclusion and Exclusion Process

Note. IMB = inappropriate mealtime behavior.
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Magnitude and Persistence of Relapse

Note. Resurgence (left panel) and renewal (right panel) of inappropriate mealtime behavior
expressed as a proportion of baseline responding across transitions with relapse. The
weighted line indicates mean responding at each session. Al and A2 represent sessions
immediately preceding the transition. B1, B2, and B3 represent sessions immediately
following the transition. To facilitate inspection of all transitions, we nudged duplicate
values across transitions by up to +/-0.05. However, mean lines reflect computation of the
actual values from each session.
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