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{ With regard to study limitations, only two participants were evaluated, inter-observer 
agreement (IOA) of data recording was not assessed, and the quasi-experimental 

designs posed threats to internal validity (Kazdin, 2011). Nonetheless, effective 
intervention was implemented in adults with significant cognitive and physical challenges 

who had longstanding dependence on gastrostomy tube enteral support.
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{ The objectives of gastrostomy tube support are to reduce 
aspiration risk, minimise lower respiratory tract infection, fortify 

nutritional intake, and sustain hydration (Clarke et al., 2013; 
Harvey et al., 2019). Notably, these are critical and beneficial 

health outcomes that prolong a better quality of life. 
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ABSTRACT

Background: Some adults with intellectual disabilit
ies do not acquire oral feeding skills and are

dependent on gastrostomy tube supplementation.

Methods: Two adults with intellectual and multiple disabilities received intervention for oral

consumption during daily meals (standardised food and liquid quantities, individualised

procedural guidelines, and consumption-contingent consequences) while the frequency and

amount of gastrostom
y tube feedings were gradually decreased and eliminated.

Results: Compared to baseline (pre-intervention)
conditions, the adults increased oral

consumption of food and liquid during the intervention and gastrostomy tube supplementation

was eliminated. These intervention results continued through multiyear follow-up, one

participant lost considerable weight, the second participant maintained weight, and both

participants had good health (no hospitalisations, illnesses, and missed medications) and

benefited from eating daily meals among their peers.

Conclusions: Behav
iourally-based intervention with interdisciplinary collaboration and appetite

stimulation strategy can establish and improve oral feeding in adults with intellectual and

multiple disabilities who were previously gastrostomy tube dependent.
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Some adults with intellectual disabiliti
es have oral feed-

ing (consumption of food and liquid) and swallowing

disorders that requi
re percutaneous end

oscopic gastro-

stomy (PEG) insertion (Manduchi et al., 2020;
Riquelme

et al., 2016). The obj
ectives of gastrostom

y tube support

are to reduce aspirat
ion risk, minimise lower respiratory

tract infection, fortify nutritional intake,
and sustain

hydration (Clarke et
al., 2013; Harvey et al., 2019). N

ota-

bly, these are critical
and beneficial health

outcomes that

prolong a better quality of life. Among several options,

gastrostomy tube feeding can be advantageous on a

temporary basis, managed with good results indefi-

nitely, and combined with persons who partially con-

sume food and liquids by mouth (Leslie & Coyle, 2010).

Nonetheless, concer
ns about gastrostom

y tube sup-

plementation include morbidity and mortality rates

(Johnson et al., 2008), lack of improvement in quality

of life (Lee & MacPherson, 2010), an
d limited evidence

of success with certain populations such as persons with

dementia (Candy et al., 2009). Therefo
re, there may be

situations in which it is desirable to reduce and elimin-

ate gastrostomy tube feeding. For example, Riquelme

et al. (2016) advised
that among adults with intellectual

disability and feeding-swallowing
difficulty, “if an indi-

vidual has undergone feeding tube placement (most

often PEG), and has been cleared to consume food/

liquids by mouth, or demonstrates reduced or no per

os [orally] (PO) int
ake, then initiating a PEG weaning

protocol may be helpful” (p. 89
). The process and deter-

mination to initiate, maintain, and/or eventually dis-

continue gastrostomy tube feeding is complex and

must consider factors such as clinical indicators (e.g.,

nutritional status, w
eight, and food refusal), impact on

functional skills, attenuating discomfort associated

with feeding, voluntary
consent, and family involve-

ment in decision making (Clarke et al., 2013; Mahant

et al., 2018).

Systematically implemented procedures with evi-

dence support shoul
d be followed when there is a thera-

peutically sound rationale for slowly
transitioning from

gastrostomy tube to oral feeding and possibly terminat-

ing gastrostomy tube fading entirely (Riquelme et al.,

2016). Retrospectiv
e chart reviews have reported the

reduction and elimination of gastrostomy tube depen-

dency in children receiving hospital-based treatment

that combined behavioural intervention, appetite
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and continued at that level for the remainder of the
study. The same baseline meal termination criterion
based on liquid refusal was also in effect. Ounces of
liquid consumption during meals continued to be
recorded and a registered dietician at the long-term
care facility coordinated gastrostomy tube fading by
gradually reducing the daily amount of formula within
intervention phases (Table 2).

Results

The top panel of Figure 1 presents the percentage of oral
feeding trials Marjorie accepted during the baseline
phase and consumed during the intervention and fol-
low-up phases. In baseline, she accepted water on
76.7% to 96.6% of trials (M = 83.3%) and puree/mildly
thick liquids on 97.4% to 100% of trials (M = 99.5%).
Intervention was associated with high percentage of
food consumption ranging from 71.4% to 100% each
week within the four phases and a phase average of
95.5%. Upon eating breakfast, lunch, and dinner
meals, she averaged 2200–2400 calories by oral intake
daily. As seen in the bottom panel of Figure 1, gastro-
stomy-tube feeding was faded and eliminated over the
course of intervention. At a two-year post-intervention
follow-up conducted for three consecutive weeks, Marj-
orie averaged 92.4% food consumption during her daily
meals and continued without gastrostomy tube feeding.
Immediately preceding intervention, she weighed
132 lbs, her weight on the last week of intervention
was 136 lbs, and across the three weeks at two-year fol-
low-up averaged 102 lbs.

The top panel of Figure 2 presents the total liquid
ounces Michael consumed orally each day during base-
line, intervention, and follow-up phases. In baseline, the
daily liquid amount was between 24 and 64 ounces (M
= 37.6 ounces). Oral consumption of liquid increased
during intervention from 16 ounces to 72 ounces each
day (phase 1 M = 44.9 ounces; phase 2 M = 48.8 ounces;
phase 3 M = 57.8 ounces). Data recorded over 32
months of follow-up revealed a daily average of orally
consumed liquid from 41.8 ounces to 72 ounces and
phase average of 60.3 ounces. During follow-up, the gas-
trostomy tube that was no longer used for enteral

feeding was removed permanently. Gastrostomy tube
fading shown in the bottom panel of Figure 2 was
faded and eliminated during intervention and no longer
required at follow-up. Michael weighed 102.2 lbs. at
baseline and his weight recorded approximately every
month during intervention and follow-up averaged
103.4 lbs. We also monitored his blood urea nitrogen
(BUN), a metabolic measure of hydration, which was
12 at baseline (5–20 normal range) and from 10 to 14
(M = 12.9) when documented routinely within interven-
tion and follow-up phases.

The impact of intervention on increased oral con-
sumption and elimination of gastrostomy tube sup-
plementation also coincided with meaningful quality
of life impact for both participants. Throughout inter-
vention and follow-up, Marjorie and Michael were not
hospitalised, did not have serious illnesses (e.g., infec-
tions and pneumonia), and continued to receive their
medications without interruption. There were no con-
cerns with gastrointestinal distress or bladder-bowel
irregularity possibly occasioned by the amounts of
food and liquid they consumed orally. Discussed in
more detail below, Marjorie’s weight loss was closely
monitored but no corollary observations suggested ill
health or diminished responsiveness that required
intensified care. Finally, whereas gastrostomy tube feed-
ings with Marjorie and Michael were conducted pri-
vately, their eventual engagement in oral feeding
exclusively enabled them to eat among peers at daily
meals in their residential group homes. This proved to
be a socially stimulating and pleasurable activity they
appeared to enjoy.

Discussion

Compared to an extensive paediatric literature, to our
knowledge these are the first case reports of successful
oral feeding intervention and gastrostomy tube fading
in adults with intellectual and multiple disabilities. As
noted previously, gastrostomy tube fading is not always
indicated and a risk-benefit analysis of such interven-
tion must be considered (Clarke et al., 2013; Leslie &
Coyle, 2010; Mahant et al., 2018). Concerning Marjorie,
she had a prolonged history of tube dependency and
failed attempts to feed her food by mouth preceding
intervention. Indeed, at the time of referral, she was
not consuming any calories orally and her baseline
phase only probed consumption of liquids. We designed
intervention after VFSS ruled out dysphagia and aspira-
tion as barriers to oral feeding treatment. Similarly,
though Michael consumed food orally without resist-
ance, he was gastrostomy tube dependent because his
acceptance of liquid by mouth was inconsistent. He

Table 2. Intervention phases and components with Michael.

Phases Daily Meals
Liquid Quantity

Per Day
Daily Gastrostomy-

Tube Amount

Phase 1: 7
days

Breakfast Lunch
Dinner

40 ounces 600 ml

Phase 2: 48
days

Breakfast Lunch
Dinner

50 ounces 300 ml

Phase 3: 18
days

Breakfast Lunch
Dinner

50 ounces 0 ml
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too was cleared for intervention when VFSS indicated
there were no contraindications arising from dysphagia
or aspiration. Further results were that Marjorie experi-
enced long-term weight loss despite improved oral con-
sumption, while Michael’s weight maintained without
fluctuation.

Intervention with Marjorie and Michael was strongly
influenced by research among children transitioned
from gastrostomy tube to oral feeding of food and liquid
(Taylor et al., 2019b). In the present studies, a

multidisciplinary team assessed, monitored, and made
decisions based on participant medical conditions,
oral-motor skills, nutritional status, and health disposi-
tion. Intervention informed from behaviour analysis
evidence-support included standardised protocols that
specified food-liquid quantities at meals, non-invasive
procedures, differential reinforcement, meal termin-
ation criteria, and data-based benchmarks for advancing
phases (Volkert et al., 2016). Third, training and super-
vision established uniform practices among care

Figure 1. Top panel displays percentage of oral feeding trials accepted per session (baseline) and average percentage consumed per
daily meal each week (intervention and follow-up). Bottom panel displays tube feeding quantity (ml) per day during baseline, inter-
vention, and follow-up.
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Intervention

Intervention consisted of (a) scheduling daily meals, (b)
introducing and gradually increasing food types and
quantities, (c) keeping food texture at a slightly-to-
mildly thick level (Riquelme et al., 2016), (d) imple-
menting oral feeding guidelines, and (e) systematically
fading gastrostomy tube supplementation. Preceding
intervention, the supervising SLP trained care providers
to conduct meals and monitored their application
throughout the study. Table 1 shows the sequence of
phases across the 13 weeks of intervention and the
respective daily meals, food types-quantities, and gas-
trostomy tube formula amounts.

Specifically, meals were served to Marjorie indepen-
dently in a distraction-reduced location by a care provi-
der who presented oral feeding trials as described in the
baseline phase. Different care providers were assigned to
daily meals each week. Food acceptance was followed
with praise and approval from the care providers and a
10s pause before presenting the next trial. Contingent
on non-acceptance, the care provider withheld attention,
waited 10s, then repeated the trial. Meals continued until
Marjorie consumed all of the food presented to her. If she
coughed several times in succession, the meal was termi-
nated and the care provider inspected her mouth to
determine it was clear or needed to be swabbed. A second
termination criterion was when Marjorie demonstrated
food refusal by closing her mouth and tightening her
lips on two consecutive feeding trials.

For data recording during the intervention, care pro-
viders estimated the percentage of foods Marjorie con-
sumed each meal and entered that measure on a
recording form. The supervising SLP trained care provi-
ders to enter a percentage amount (e.g., 25%, 50%, 75%,
and 100%) from visual inspection of the food quantity
left behind at the conclusion ofmeals.We initiated inter-
vention phase changes when these data indicated that
Marjorie was consuming her meals consistently week-
to-week. Contemporaneously with increased oral intake,
nurses and a registered dietician at the long-term care
facility coordinated gastrostomy tube fading by gradually
reducing the daily amount of formula within interven-
tion phases (Table 1) as a hunger-provocation strategy
(Harding et al., 2010; Marinschek et al., 2014).

Study 2: Michael

Baseline

Care providers assigned to dailymeals presentedMichael
with pureed texture food from a teaspoon at daily meals.
The meals typically consisted of 3–4 ounces of protein, 2
ounces of starch-carbohydrate, and 2 ounces of veg-
etable-fruit food products. As per his established regi-
men that was in place preceding the study, Michael was
allowed to consume the spoon contents without physical
prompting.He also received three daily gastrostomy tube
feedings of a commercial formula (Jevity®) totalling
900 ml. Further, care providers began serving Michael
one teaspoon of honey thick/moderately thick liquid
(water, cranberry juice, and apple juice) to every three
teaspoons of food during meals. Praise and approval
from care providers were delivered contingent on him
swallowing the liquid. If he refused liquid by closing his
mouth or he spits liquid out of his mouth after accep-
tance, care providers paused 10s before presenting the
next teaspoon of food. Liquid presentation ceased if
Michael refused to drink three times during a meal. For
data recording, the care providers entered the measured
ounces of liquidMichael consumed eachmeal on a fluid-
intake form and the total amount was summed per day.

Intervention

Baseline procedures remained in effect including the
ratio of food-to-liquid presentation during meals and
presenting praise and approval toMichael when he swal-
lowed liquid. Intervention changes were (a) gradually
increasing the quantity of liquid served at daily meals,
and (b) systematically fading gastrostomy tube sup-
plementation. The supervising SLP trained care provi-
ders to implement intervention procedures and
monitored their application throughout the study.
Table 2 lists the sequence of intervention phases, respect-
ive daily meals, liquid quantities, and gastrostomy tube
formula amounts.

Michael started with a target goal of consuming a
minimum of 40 ounces of liquid at meals during
phase 1 of intervention. The amount was increased to
50 ounces of liquid at meals in phase 2 of intervention

Table 1. Intervention phases and components with Marjorie.
Phases Daily Meals Food Type-Quantity Per Meal Daily Gastrostomy-Tube Amount

Phase 1: Week 1 Lunch Protein – 4 ounces 1360 ml
Phase 1: Week 2 Lunch Protein – 4 ounces Vegetable – 2 ounces
Phase 1: Weeks 3–4 Lunch Protein – 4 ounces Vegetable – 2 ounces Starch – 2 ounces
Phase 2: Weeks 5–6 Lunch Breakfast Protein – 4 ounces Vegetable – 2 ounces Starch – 2 ounces 1000 ml
Phase 3: Weeks 7–8 Lunch Breakfast Dinner Protein – 4 ounces Vegetable – 2 ounces Starch – 2 ounces 250 ml
Phase 4: Weeks 9–13 Lunch Breakfast Dinner Protein – 4 ounces Vegetable – 2 ounces Starch – 2 ounces 0 ml
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providers to promote implementation fidelity and gen-eralised outcomes. Systematic gastrostomy tube fadingwas a critical component of intervention intended toreduce a physiological state of satiety and motivateoral consumption of food (Marjorie) and liquid(Michael).
The concern about weight loss from pre-treatment tothe conclusion of gastrostomy tube fading has beenreported in children (Brown et al., 2014; Sivermanet al., 2013; Taylor et al., 2019a), and it is possible thatMarjorie’s reduced weight might be attributed todecreased total and lean body mass composition andintermittent diminished appetite associated with

advanced age and dementia (Alley et al., 2008; Franxet al., 2017), although this interpretation is speculativeand other causes may have been responsible. The multi-disciplinary team instituted added calories during mealsand nutritional substances (Ensure®) which she readilyconsumed consistent with her high percentage of oralintake. She was not considered a medical risk nor wasresumption of gastrostomy tube feeding recommended.Michael’s low weight preceding intervention did notchange appreciably during the study despite providinghim larger quantities of food at meals while closelymonitoring health status. His BUN values verifiedacceptable hydration status that must be monitored

Figure 2. Top panel displays oral liquid consumption (ounces) per day (baseline and intervention) and average oral liquid consump-

tion (ounces) per day each month (follow-up). Bottom panel displays tube feeding quantity (ml) per day during baseline, intervention,

and follow-up.
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