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Abstract
Treatment for pediatric feeding disorders is imperative, so clinicians should alter the assessment and treatment process, making it
is possible for caregivers to deliver via telehealth. Clinicians must first demonstrate that caregivers can conduct initial assess-
ments in this format. We extended the literature on functional analysis of inappropriate mealtime behavior by demonstrating that
caregivers can implement functional analysis procedures via telehealth to identify maintaining variables of inappropriate meal-
time behavior. Clinicians determined that escape, attention, and tangibles and escapemaintained inappropriate mealtime behavior
during solids and liquids meals, respectively.
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The COVID-19 pandemic introduced challenges for behavior
analysts who provide essential services, requiring them to
weigh the benefits against the risks (Cox et al., 2020). Some
clinics had discontinued face-to-face services or, due to med-
ical histories placing a child at high risk, children were unable
to receive services in a clinical setting. Without proper protec-
tive equipment, in-person feeding services may not align with
the Centers for Disease Control’s (CDC, 2020) recommenda-
tions to social distance and wear face coverings, because the
feeder must be close to the child to feed bites or drinks and the
child must have their mouth exposed to accept food or liquid
into their mouth. When appropriate, providing services via

telehealth gives clinicians and families an option that aligns
with the CDC’s recommendations (Cox et al., 2020).

Children with severe feeding problems, such as
gastrostomy-tube (G-tube) dependence, are often referred for
intensive intervention. These children are at risk for inade-
quate caloric intake, dehydration, and nutritional deficiencies
(Volkert & Piazza, 2012). Intensive programs allow children
to receive a high dosage of therapy with access to an interdis-
ciplinary team and the capability for behavior analysts to use
systematic approaches. Identifying methods for continuing
intensive intervention for feeding problems and providing ac-
cess to telehealth services is essential.

Peterson et al. (2021) demonstrated that treatment effects
established in a clinic setting could transfer to telehealth with
minimal impact on the child’s performance. Likewise, re-
searchers have demonstrated that intervention for food selec-
tivity (Bloomfield et al., 2019) or advanced feeding skills
(e.g., chewing, Volkert et al., 2014) can be delivered via
telehealth. However, initial assessment and treatment for food
or liquid refusal via telehealth have not yet been demonstrated.

Conducting a functional analysis to identify environmental
variables that maintain the child’s inappropriate mealtime be-
havior (defined below) is imperative. Previous researchers
evaluated functional analysis procedures for inappropriate
mealtime behavior and demonstrated convergent validity with
subsequent treatment evaluations (e.g., Bachmeyer et al.,
2009). Some research has shown treatment must target all
identified functions to produce clinically significant changes

• Clinicians with experience assessing and treating feeding problems
should consider important variables to determine the appropriateness of
telehealth services.
• With ongoing coaching, caregivers implemented functional analysis
procedures with high procedural integrity.
• Clinicians identified maintaining variables of inappropriate mealtime
behavior from the caregiver-fed functional analyses via telehealth.
• When providing services for children with feeding problems via
telehealth, clinicians should ensure involvement from an interdisciplinary
team, so all variables contributing to the feeding problems are addressed.
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in inappropriate mealtime behavior and acceptance of bites or
drinks, demonstrating the importance of a pretreatment func-
tional analysis (Bachmeyer et al., 2019).

Inappropriate mealtime behavior may pose challenges for
caregivers to conduct a functional analysis in a telehealth for-
mat without in-person support from clinicians. Inappropriate
mealtime behavior includes different topographies (e.g., head
turns, batting) that caregivers would need to identify and re-
spond to. During initial sessions, inappropriate mealtime be-
havior often occurs at high levels and may include other re-
sponses within a hierarchy of refusal behaviors (e.g., crying,
aggression), which may be overwhelming. In light of similar
challenges with other severe problem behaviors, previous re-
searchers have demonstrated that caregivers can conduct func-
tional analyses of other response topographies via telehealth
(e.g., Wacker et al., 2013). Machalicek et al. (2016) taught
caregivers to implement functional analyses of challenging
behaviors via telehealth and demonstrated that function-
based intervention led to improvements in challenging behav-
iors for three children. Wacker et al. (2013) taught caregivers
of 20 children to implement functional analyses of problem
behaviors (e.g., aggression, destructive behaviors, self-injury,
repetitive behaviors) via telehealth with parent assistants to
provide on-site support. Due to the successful extension of
functional analysis of severe problem behaviors to a telehealth
format, it is worth exploring a similar extension of functional
analysis of inappropriate mealtime behavior to telehealth.
Therefore, this study aimed to extend the previous literature
on functional analysis of inappropriate mealtime behavior and
demonstrate that caregivers can conduct functional analysis of
inappropriate mealtime behavior via telehealth.

Method

Participant

Rosa was a 4-year-old female with Down syndrome, hypo-
thyroidism, hypertension, chronic lung disease, and a G-tube.
She met the criteria for avoidant/restrictive food intake disor-
der, because she received 100% of her hydration needs via G-
tube. Rosa’s cardiologist referred her to a feeding program due
to G-tube dependence, failure to meet caloric needs orally, and
inappropriate behaviors during meals. She had a history of
dependence on G-tube feedings; her last solid food G-tube
feeding was 4 months before admission. She consumed 76%
of her caloric needs orally through various pureed food blends
when fed by a caregiver with continuous access to an iPad.
Rosa had not received any prior feeding therapy in a clinic
setting. She participated in an interdisciplinary evaluationwith
a behavioral psychologist, dietitian, speech-language patholo-
gist, and gastroenterologist. The interdisciplinary team deter-
mined that she was a safe oral feeder (i.e., no risks of

aspiration, no food allergies). At admission, her weight and
height for her age were in the 22nd and 46th percentiles,
respectively.

Rosa lived with her mother, father, and sister, who were at
home due to the COVID-19 pandemic. Before admission,
therapists conducted a phone interview with caregivers to dis-
cuss the appropriateness of telehealth services and explain (1)
the structure of the program, (2) daily roles and responsibili-
ties (e.g., food prep, feeding meals, meal schedule), and (3)
necessary materials (e.g., internet connection, laptop comput-
er, blender). Following review of Rosa’s history and records,
consultation with the interdisciplinary team, and agreement
from the caregivers, the therapists determined telehealth ser-
vices were appropriate.

Setting and Materials

All sessions were conducted via a HIPPA-compliant video
conferencing software (i.e., Zoom). Rosa’s mother and father
conducted all sessions at their kitchen table. Rosa’s sister was
not involved in sessions. Materials for therapists included lap-
top computers, DataPal 1.0 data recording software (i.e., a
beta version of BDataPro; Bullock et al., 2017), and timers.
Materials for caregivers included a booster chair, small ma-
roon spoons, bowls, pink cut-out cups, syringes, a scale, a bib,
and preferred toys. Therapists selected 4 of the 16 caregiver-
selected foods (pureed chicken breast, green beans, potatoes,
and pears) to include in solids sessions. Caregivers selected
chocolate Carnation Breakfast Essentials as the liquid to
target.

Dependent Variables

Therapists used DataPal 1.0 to record the frequency of inap-
propriate mealtime behaviorwhen the food, liquid, utensil, or
cup was within Rosa’s reach and she (1) turned her head 45
degrees or moved 5 cm away from the utensil or cup, (2)
touched the utensil, cup, or any part of the feeder’s arm, or
(3) covered her mouth. Therapists also recorded session time
as the duration of time the food, liquid, utensil, or cup was
within Rosa’s reach (i.e., the opportunity to engage in inap-
propriate mealtime behavior was present). Therapists deter-
mined the rate of inappropriate mealtime behavior per min
by dividing the frequency of inappropriate mealtime behavior
by the session time.

Procedural Integrity

Therapists collected data on correct procedure at the end of
each bite or drink interval for 100% of solids and liquids
sessions. Therapists recorded correct procedure if the caregiv-
er implemented the protocol within 3 s of the time outlined in
the written instructions for each bite or drink interval or if the
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caregiver changed behavior immediately after feedback from
the therapist following errors of omission. To be recorded as
correct procedure, the caregiver must have (1) presented the
bite or drink to the child’s lips, (2) kept the utensil or cup
where it was presented for the duration of the trial (except
during escape conditions), (3) withheld attention and tangibles
during all test conditions (unless following inappropriate
mealtime behavior during the respective test condition), (4)
provided free access to attention and tangibles in control con-
ditions, and (5) delivered the programmed consequence fol-
lowing inappropriate mealtime behavior (i.e., removed utensil
or cup, provided attention, or provided a toy). Correct proce-
dure was 100% for solids and liquids sessions.

Interobserver Agreement

Two trained therapists simultaneously collected data on inap-
propriate mealtime behavior and correct procedure for 85% of
solids and 40% of liquids sessions. Therapists calculatedmean
count-per-interval interobserver agreement (IOA) for inappro-
priate mealtime behavior and total count IOA for correct pro-
cedure. Mean count-per-interval IOAwas calculated by divid-
ing the smaller count by the larger count in each 10-s interval
and converting the ratio to a percentage. Therapists averaged
the percentage for each interval to determine an agreement
score for each session. Total count IOA was calculated by
dividing the smaller count by the larger count in each session
and converting the ratio to a percentage. IOA for inappropriate
mealtime behavior averaged 90% (range: 49%–100%) and
74% (range: 45%–100%) for solids and liquids, respectively.
IOA for correct procedure averaged 99% (range: 80%–100%)
and 92% (range: 60%–100%) for solids and liquids,
respectively.

Experimental Design

We used a pairwise design (Bachmeyer et al., 2009) to com-
pare inappropriate mealtime behavior per min in control and
test conditions. Therapists determined the order of phases and
the order of test and control conditions within each phase
randomly (random.org/lists/).

Procedures

Therapists and caregivers conducted five 30- to 40-min meals
per day. Rosa’s mother and father fed both solids and liquids
functional analyses. Each session consisted of five bite or
drink presentations. For solids sessions, the caregiver present-
ed a level small maroon spoon bite of each food (approximate-
ly 2–3 cc), with one food presented twice randomly. For liq-
uids sessions, the caregiver presented 2 cc of chocolate
Carnation Breakfast Essentials in a pink cut-out cup for all
five drinks.

Before the functional analysis, therapists coached the care-
givers through conducting a multiple stimulus without re-
placement preference assessment to determine highly pre-
ferred items (DeLeon & Iwata, 1996). Rosa’s highest pre-
ferred items were the iPad, a toy doctor’s kit, and a telephone.

Feeder Training

Therapists provided caregivers with an electronic copy of the
functional analysis procedures via email . Before
implementing each condition, therapists explained the proce-
dures and answered questions. Given the similarities across
conditions, therapists explained the procedures for one condi-
tion at a time to limit confusion. Throughout the functional
analysis, therapists provided brief instructions before each
session, real-time remote coaching following errors verbally
or via the chat function on Zoom, and praise for correct
procedure.

Functional Analysis

General procedures Functional analysis conditions included
control, attention, escape, and tangible. A tangible condition
was included because therapists observed caregivers deliver
items contingent on inappropriate mealtime behavior during
initial meal observations (Rooker et al., 2011). Procedures
were similar to those described by Kirkwood et al. (in
press). During each bite or drink presentation, the caregiver
touched the spoon or cup to the child’s lips and prompted the
child to “take a bite (drink).” If the child (1) opened her mouth
or (2) opened her mouth and moved toward the utensil or cup
when crying, the caregiver deposited the food or liquid into
her mouth. If the deposit occurred within 5 s of presentation,
the caregiver provided brief praise (e.g., “good job taking your
bite”). Therapists started a 30-s timer immediately after depos-
it. If the bite (drink) was not deposited, it remained where it
touched the child’s lips for 30 s before a new bite (drink) was
presented. After the timer elapsed, the caregiver checked the
child’s mouth to determine if she had swallowed the food or
liquid. If there was no food or liquid in her mouth, the care-
giver provided praise. If there was food or liquid in her mouth,
the caregiver reminded her to swallow and presented the next
bite or drink. After the fifth bite or drink, if she still had food or
liquid in her mouth, the caregiver continued to check her
mouth every 30 s until she swallowed or the session cap (10
min) was reached, at which point the caregiver wiped out her
mouth.

Control At the start of each session, the caregiver placed
Rosa’s preferred items in front of her and instructed her to
select one. After selection of an item, the caregiver gave the
item to Rosa and provided noncontingent attention (e.g., con-
versation, singing) throughout the session. The spoon or cup
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remained where it originally touched her lips. After 30 s, the
caregiver removed the bite or drink and presented the next bite
or drink.

Attention If Rosa engaged in inappropriate mealtime behav-
ior, the caregiver provided attention for 30 s in the form of
coaxing (e.g., “it is just a little bite, you can do it”) and
comforting statements (e.g., “you are okay”). If Rosa did not
engage in inappropriate mealtime behavior, the caregiver
remained silent for 30 s. The utensil or cup remained where
it originally touched her lips for 30 s, at which point the care-
giver removed the bite or drink and presented the next bite or
drink.

Escape If Rosa engaged in inappropriate mealtime behavior,
the caregiver removed the bite or drink for 30 s. If Rosa did
not engage in inappropriate mealtime behavior, the caregiver
kept the utensil or cup where it originally touched her lips.
After 30 s, the caregiver presented the next bite or drink.

Tangible If Rosa engaged in inappropriate mealtime behavior,
the caregiver provided the highest preferred item from the
preference assessment (i.e., iPad). The caregiver allowed
Rosa to interact with the item for 30 s and kept the bite or
drink where it originally touched her lips. If Rosa did not
engage in inappropriate mealtime behavior, the caregiver did
not provide the item. After 30 s, the caregiver removed the
item and presented the next bite or drink.

Data Analysis

We used visual inspection to determine if test and control
conditions were differentiated. After each pair of test and con-
trol conditions, we visually inspected the level, trend, and
variability of inappropriate mealtime behavior in the test con-
dition compared to the control condition. Once two therapists
reached a consensus on the differentiation between test and
control conditions, therapists evaluated the next putative rein-
forcer or ended the analysis.

Results

Figure 1 depicts the results of Rosa’s functional analyses for
solids (top panel) and liquids (bottom panel). For solids, rates
of inappropriate mealtime behavior were higher in the escape
(M = 17.3; range: 17.1–17.4), tangible (M = 7; range: 4.7–
11.5), and attention (M = 5.6; range: 3.2–8.4) conditions com-
pared to the control condition (M = 1.1; range: 0–6.5). For
liquids, rates of inappropriate mealtime behavior were higher
in the escape condition (M = 26.7; range: 7.0–50) compared to
attention (M = 6.4; range: 4.8–8.2), tangible (M = 11.7; range:
7.9–17.1), and control (M = 11.3; range: 4.6–19.1) conditions.

These results suggest that Rosa’s inappropriate mealtime be-
havior was maintained by escape, attention, and tangibles dur-
ing solids meals and escape during liquids meals. The solids
and liquids functional analyses were completed in 5 and 10
meals, respectively.

Discussion

The current study extends previous literature on functional
analysis of inappropriate mealtime behavior. Results indicated
escape, attention, and tangibles maintained inappropriate
mealtime behavior during solids meals, and escape main-
tained inappropriate mealtime behavior during liquids meals.

At the time of the analyses, Rosa relied on purees for the
majority of her caloric needs but did not reliably drink from an
open cup; she met her liquid needs via G-tube. It is likely that
the caregivers attempted different strategies (e.g., providing
tangible items, coaxing) to increase consumption of purees
that influenced the maintaining variables of inappropriate
mealtime behavior in that context, whereas the introduction
of different contingencies had not occurred with liquids. It is
possible that Rosa’s different histories with solids and liquid
led to identifying different functions.

Although the purpose of the current study was not to eval-
uate caregiver training procedures, an interesting finding is
that caregivers did not require all behavioral skills training
components to implement the procedures successfully.
Similar to findings of previous studies (e.g., Bachmeyer-Lee
et al., 2020), caregivers performed each of the protocol steps
correctly with fewer components.

Implementation of a functional analysis may be possible
via telehealth, but adequate preparation and evaluation of the
risks and benefits to all involved are necessary. Clinicians
should prepare caregivers in advance by explaining the pur-
pose, procedures, and expectations of the assessment, as well
as how the child may respond. In addition, multiple therapists
are available in clinical settings to assist and rotate with one
another to prevent burnout, which has the potential to affect
treatment integrity negatively (Wehby, 2012). Clinicians
should monitor the intensity of the child’s refusal behaviors
and caregiver’s integrity to determine the appropriateness and
continuation of the assessment in telehealth modality.

Clinicians should collaborate with an interdisciplinary
team to ensure client safety and to evaluate the appropriate-
ness of telehealth services. For example, a child with a history
of complex medical issues or aspiration risks would require
increased collaboration with an interdisciplinary team.
Implementation of the procedures should be supervised close-
ly by behavior analysts or licensed psychologists with exper-
tise in conducting functional analyses of inappropriate meal-
time behavior. In addition, clinicians should consider
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caregiver safety training when considering telehealth services,
such as First Aid and cardiopulmonary resuscitation (CPR).

Although this study extends the literature, certain limita-
tions should be noted. First, the caregiver’s acceptability of
caregiver-implemented functional analyses and of the
telehealth format was not directly assessed. It would be im-
portant to determine if caregivers prefer clinic-based or
therapist-fed assessments in less unique situations when there
are more service delivery options available. Second, the defi-
nition for correct procedure did not allow us to identify the
times in which the caregiver’s implementation of a protocol
step was delayed or followed a therapist prompt. Last, there
were a small number of sessions with low interobserver agree-
ment, which may have been a product of connectivity issues
or other common challenges (e.g., audio delays, video freez-
ing, pixilated images) known to occur when delivering ser-
vices via telehealth (Lee et al., 2014).

Demonstrating that caregivers can implement assessments
via telehealth in the home, in the context in which inappropri-
ate mealtime behaviors occur, may serve many benefits.
Conducting assessments via telehealth has the potential to
increase access to services if future researchers are able to
demonstrate that there are feasible treatments to implement
in this format. Families would not need to travel to specialized
clinics to receive services if clinicians can teach caregivers to
implement procedures from their homes. Researchers should
extend the current study by evaluating the effectiveness of

function-based treatments implemented by caregivers via
telehealth. It will be necessary to determine which treatments
may be appropriate to train caregivers to implement without
the support that is provided in the clinic setting.

In conclusion, results of the current study suggest that care-
givers can implement functional analysis procedures to iden-
tify maintaining variables of inappropriate mealtime behavior
via telehealth. Nevertheless, behavior analysts with experi-
ence assessing and treating pediatric feeding problems should
determine the appropriateness of providing services via
telehealth.
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