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Figure 19. Results of the influence of the dimension(s) or interaction between the
dimensions for increasing bites accepted or mouth closures with five participants
diagnosed with pediatric feeding difficulties.
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Table 11. Clinical outcomes status pre- and post-treatment across participants.

Participant Pre-Treatment Status Post-Treatment Outcome
Ida NG-Tube NG-Tube Removed
Edward G-Tube Dependent 25% Reduction of G-Tube
Feedings
Sam Consumed only 44 oz of Juice Eliminated Juice Consumption and
Replaced with Food
Ortiz Bottle Dependent Eliminated Bottle Feedings
Neil Consumed Baby Food Only Consumed Fork-Mashed Table-

(Limited Calorie Intake)

Textured Foods
(Increase Calorie Intake)
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CHAPTER V
GENERAL DISCUSSION

Feeding disorders can be stressful for parents and caregivers because they are a
rare type of self-injury. When a child is diagnosed with a feeding disorder, this means
that the child is not consuming enough food and liquid that the body needs in order to
grow. Very intensive interventions, such as medical procedures (e.g., gastrostomy tube)
or behavioral treatments (e.g.., escape extinction), are often needed to increase a child’s
intake of food and/or liquids to maintain the child’s weight and for the child to grow.
Although feedings via G-tube can provide an adequate number of calories, an individual
has to be sedated for the procedure, granulation tissue can grow around the skin opening
and may cause bleeding or fluid leakage, and the process of decreasing tube feedings to
oral feedings can be lengthy.

One way to develop a behavioral treatment plan that will effectively increase a
child’s oral consumption of food/liquid is to identify the functional cause or reason for
the child’s feeding problem. In this case, functional refers to those variables that either
continue to evoke food refusal or that maintain food refusal. Piazza, Fisher, et al. (2003)
showed that food refusal, like other types of self-injury, is often maintained by the effects
that the behavior has on the environment. Piazza, Fisher, et al. specifically showed that
food refusal was often maintained by negative reinforcement in the form of avoiding or
escaping from the bite of food offered. Knowing that negative reinforcement is often the
maintaining variable for food refusal can lead to effective treatments, such as nonremoval
of the spoon (Ahearn, 2003; Ahearn, Kerwin, Eicher, Shantz, & Swearingin, 1996; Patel,
Piazza, Martinez, Volkert, & Santana, 2002; Piazza, Patel, Gulotta, Sevin, & Layer,
2003). However, as with any extinction- or punishment-based procedure, nonremoval of
the spoon often has negative side effects (Mayhew & Harris, 1978; Lerman & Iwata,
1996), including extinction bursts (e.g., Lerman, Iwata, & Wallace, 1999; Piazza, Patel,

et al., 2003), and negative indirect effects, such as aggression (e.g., Lerman et al., 1999).
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Developing treatments that are based on reinforcement requires the identification of the
specific independent variables that evoke food refusal. If these variables are identified,
then an individual may be able to remove them, modify them, or in some manner
compensate for them such that the child’s motivation to escape from the bite offered is
eliminated. In behavior analysis, this is called changing the motivating operations that
serve to increase the value or potency of reinforcement. Changes in motivating
operations with negative reinforcement are a plausible way, at least conceptually, to
reduce a child’s motivation to avoid eating and, therefore, to reduce the need for escape
extinction.

It is notable that an escape extinction procedure, nonremoval of the spoon, was
only needed in the treatment plan for Sam (see Table 12). As mentioned in Chapter 1,
nonremoval of the spoon or similar extinction procedures are common treatments
implemented for food refusal in the behavioral feeding literature. For instance, a number
of studies have implemented some form of escape extinction, such as nonremoval of the
spoon or physical guidance, alone or with other procedures to increase food acceptance
because other procedures (e.g., reinforcement) have been ineffective when implemented
without escape extinction (e.g., Dawson et al., 2003; LaRue et al., 2011; Patel, Piazza,
Martinez, et al., 2002; Piazza, Patel, et al., 2003; Reed et al., 2004; Rivas, Piazza, Patel,
& Bachmeyer, 2010). Only a few studies have demonstrated that other procedures in the
absence of escape extinction are effective for increasing food acceptances (e.g., Ahearn,
2003; Luiselli, Ricciardi, & Gilligan, 2005; Patel et al., 2007). In the current study, an
escape extinction procedure needed to be implemented with only one of the five
participants. This study adds to the small but hopefully growing literature that
reinforcement procedures can be effective without escape extinction for increasing bite
acceptance.

Specific dimensions of reinforcement, such as response effort and quality of

reinforcement, have been shown to function as motivating operations that can influence a
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aggression remained low or at zero levels across conditions for both participants.
However, when combined-antecedent test conditions were conducted with both
participants, aggression was elevated in a combined-antecedent condition tested for each
participant. A treatment plan was identified based on the results of the combined-
antecedent conditions for the participants. Overall, Call et al. (2005) showed that
motivating operations sometimes need to be combined to show problem behavior.
Similarly, the current study combined motivating operations (e.g., effort and quality) to
identify variables that increased bites accepted. A single antecedent (e.g., effort or
quality) was evaluated initially and then the combination of both antecedents was
evaluated to identify if one or both antecedents influenced bites accepted. Comparable to
the results of Call et al., the results of the current study were highly individualistic across
participants. The results of the current study support the need to evaluate the individual
and interactive effects of dimensions of reinforcement for each child diagnosed with a
feeding problem.

The current results were associated only with the motivation to consume food
initially in treatment. The maintenance of increased bites accepted may very well be a
function of other variables, such as praise, provided when the participants accept bites of
food. The ongoing success of treatment may be a function of variables, such as attention,
rather than the variables targeted in this study. Relative to attention, researchers, such as
Harding et al. (1999) and Gardner et al. (2009), have shown that even though attention
may not be the function of problem behavior, attention can often be associated with
improved behavior. Future studies should determine if the same dimensions of
reinforcement that are needed initially in the treatment of feeding disorders continue to be
needed for long-term treatment success.

Motivating Operations
Motivating operations appear to be the most likely explanation for the results of

the current study. Michael (1993) noted that both knowledge and motivation contribute
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to what a person does. For a behavior to occur consistently, an individual must “know
how” and “want” to engage in that specific behavior (Michael, 1993, p. 191). In the
current study, each participant was evaluated by a speech and language pathologist (Scott
Dailey, PhD, CCC-SLP) who assessed the participant’s oral motor skills. These
assessments determined if the child had the skills needed for eating. Additionally, the
speech and language assessment identified the highest texture that the participant could
consume, which was used to set the target texture for the participant. The assessment by
the speech pathologist also confirmed that the feeding difficulties were mainly behavioral
or a combination of behavioral and oral motor deficits. This information can reassure the
participant’s caregivers that a behavioral approach is reasonable during feeding therapy.
Knowing the participants were able to eat, but did not “want” to consume the texture or
type of food offered, permitted the therapist to focus on motivating operations and
specifically on how to abolish escape-maintained food refusal.

In some feeding studies (Patel, Piazza, Santana, et al., 2002; Sharp & Jaquess,
2009), it is unknown whether the results occurred solely as a result of manipulating the
motivating operations or if changes could have occurred because escape extinction was
implemented during the study. For example, it is unknown if the findings of the Patel,
Piazza, Santana, et al. (2002) study, which demonstrated that expulsions decreased for the
participant when the texture of meat was decreased from the 50% puree/50% wet ground
texture to 100% puree texture, was a result of changes in motivating operations or solely
a result of escape extinction because escape extinction was implemented throughout the
study. Similarly in the Sharp and Jaquess (2009) study, the participant was exposed to
escape extinction prior to and during the bite size and texture assessments as well as
during treatment.

For the current study, if motivating operations were accountable for the changes
in the participants’ behavior, then the use of escape extinction would not be needed or

would be needed very rarely. The results showed that motivating operations influenced
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changes in behavior for Ida, Edward, Ortiz, and Neil. The overall total number of trials
that escape extinction (e.g., spoon placement hierarchy, nonremoval of the spoon) was
implemented across phases was low for all participants except for Sam (see Table 12).
For Ida, Edward, Ortiz, and Neil, escape extinction was implemented during less than
30% of the total trials across all phases.

Similar results were reported by Kerwin et al. (1995). In the Kerwin et al. study,
the results showed that motivating operations abolished refusals when the effort to
consume the food was decreased. Escape extinction was implemented during Experiment
2 (e.g., treatment) with a spoon volume that had the lowest levels of acceptance during
Experiment 1. For example, a dipped spoon was targeted during Experiment 2 with one
participant instead of the empty spoon because the participant frequently accepted the
empty spoon during Experiment 1, and the next lowest effort demand that was not
consumed was the dipped spoon. It is unknown if a more microscopic fading procedure
would have changed the participant’s motivation to consume the higher effort spoon
volumes. In the current study, a demand fading procedure was shown to be effective for
increasing bites accepted without the implementation of escape extinction for Edward,
whose bites acceptance was demonstrated to be influenced by effort.

Escape extinction with Edward and Neil was used less frequently across phases
(see Table 12). For Edward, escape extinction was implemented during less than 30% of
the trials across phases. When escape extinction was implemented, it typically occurred
with the blended/smooth foods during Phase I. For Neil, escape extinction was
implemented during less than 10% of the total trials across phases. When escape
extinction was implemented, it occurred mainly with the fork-mashed food during Phase
l.

The common side effects associated with extinction (Lerman & Iwata, 1996),
such as extinction bursts, were not observed with Edward or Neil when escape extinction

was implemented. Edward’s problem behavior remained low throughout all phases (see
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Appendix D). There were some changes in Neil’s problem behavior across both phases
(see Figures 12 and 13), which were correlated with the texture of food and the adult who
fed him.

Escape extinction was most commonly used with Sam, and his problem behavior
occurred at high levels (see Appendix E) relative to the other participants. During Phase
I, problem behavior was elevated when foods were offered and decreased to near zero
when an empty spoon was offered. Thus, the changes in problem behavior were likely
attributed to the manipulation of effort and not to escape extinction. In Phase Il, problem
behavior was initially elevated during the effort condition for both subconditions, but
decreased across sessions and then increased during the last two sessions for the EEL
subcondition. Another increase in problem behavior occurred during the initial sessions
of both subconditions during the quality by effort condition, but then decreased to low
levels. This pattern of problem behavior that occurred during treatment is related to
extinction, but the functional relationship between extinction and problem behavior was
not investigated.

Overall, motivating operations altered all five participants’ behaviors during the
assessment and abolished the motivation to escape from foods offered for at least three of
the five participants. Although motivating operations abolished escape during Phase 1V
for Ortiz, they did not influence mouth closures during treatment. For Sam, the change in
bites accepted during treatment was attributed to escape extinction and not to motivating
operations.

Limitations

Although it is likely that escape extinction was not a reason for the change in
most of the participants’ behaviors, it cannot be ruled out because it was used throughout
the study when a bite of food offered was not accepted. Future research should
systematically evaluate the role of effort and quality in the absence of implementing

escape extinction procedures.
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Treatment integrity was not collected over the course of the study to show any
differences that may have occurred between sessions conducted by the experimenter and
the participants’ caregivers. In most feeding studies (e.g., Kadey et al., 2013; Kerwin et
al., 1995; Sharp & Jaquess, 2009), sessions were only conducted by trained therapists. In
the current study, parents conducted some sessions, and this may have caused variation in
the response of the child. For example, prior to intensive feeding therapy, Neil’s parents
reinforced Neil’s escape/avoidance of consuming bites of food by removing the bite of
food when Neil engaged in problem behavior. With the therapist, escape/avoidance of
bites of food offered was never reinforced. Neil’s learning history with his parents likely
resulted in his problem behavior in the first treatment condition. Treatment integrity data
may have been useful for determining how much coaching was needed for Neil’s
caregivers to implement the procedures as intended.

Another limitation of the current study is that higher and lower quality foods were
based on the initial assessment (e.g., Phase I) and parent report. In other feeding studies
(e.g., Cooper et al., 1999; Vaz et al., 2011), systematic preference assessments, such as
paired-choice preference assessments, were conducted to identify higher and lower
quality foods (Vaz et al., 2011) or toys (Cooper et al., 1999). A systematic preference
assessment is needed to more accurately identify higher and lower quality foods.

Future Directions

The current study’s major focus was on the effects of response effort and quality
of reinforcement on food consumption (i.e., assessment). | also attempted to match the
assessment results to an effective treatment plan. However, the results for two of the five
participants did not lead to an effective treatment plan based on the assessment results.
Future researchers might further evaluate approaches to matching the results of the
assessment to treatments based on positive reinforcement.

Future researchers should also evaluate the influence of the interaction of other

dimensions, such as rate and immediacy of reinforcement, with quality and effort on
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feeding behaviors. For example, one interaction evaluation might compare immediate
positive reinforcement when a selective eater consumes a bite of lower quality food
versus delayed reinforcement when a selective eater consumes the required number of
bites of the lower quality food.

In the current study, response effort was based on the texture of the food that the
participant was required to consume while the bolus remained the same. Response effort
has also been defined as the volume of food on the spoon, which has resulted in positive
changes in the participants’ behavior when the volume was decreased (Kerwin et al.,
1995; Reed, 2002). Future researchers may want to evaluate multiple aspects of response
effort.

Conclusion

In summary, the current study sought to evaluate the effects of quality of
reinforcement, response effort, both dimensions, and the interaction between the two
dimensions on food consumption. The manipulations of response effort and quality of
reinforcement affected food consumption for all participants. The results of the current
study showed that highly individualistic results occurred across participants (see Table
13), supporting the use of single-case designs. Overall, the results of the current study as
well as the results of previous studies (e.g., Neef & Lutz, 2001b) demonstrated that
specific dimensions of reinforcement and the interaction between those dimensions need

to be identified to optimize treatment that is based on positive reinforcement.
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Table 12. The number of trials in which the trial did or did not result in escape extinction
procedures (i.e., spoon placement hierarchy or nonremoval of the spoon).

Trials w/o Escape Extinction

Trials w/Escape Extinction

Pl g Frequency Percentage Frequency Percentage
Ida 813 100% 0 0%
Edward 756 70% 324 30%
Sam 688 31% 1553 69%
Ortiz 1046 100% 0 0%
Neil 1152 91% 116 9%
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Table 13. Overall purpose, research questions, and results of the study.

Purpose

Research Question

Results

Evaluate the effects of

quality on food consumption.

Evaluate the effects of effort
on food consumption.

Does food consumption
vary more by quality or
by effort?

For one (Ortiz) of the five
participants, quality was
more related to consumption
than was effort.

For one (Edward) of the five
participants, effort was more
related to consumption than
was quality.

Evaluate the effects of both
dimensions (i.e., effort and
quality) without an
interaction effect on food
consumption.

Does food consumption
vary when both
dimensions are
manipulated and are not
dependent on one
another?

For two (Ida and Sam) of the
five participants, effort and
quality were related to
consumption.

Evaluate the effects of an
interaction between quality
and effort on food
consumption.

Does food consumption
depend on the interaction
(i.e., one dimension is
dependent on the other)
between quality and
effort?

For one (Neil) of the five
participants, the interaction
between effort and quality
was related to food
consumption.
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APPENDIX A
TRIAL-BY-TRIAL DATA SHEET USED FOR PARTICIPANTS
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Session# _ Session Time: Name:
Date: Adult: Condition:
Beginning Oz: Consumed Oz: _ Prim/Reli Initials:
Bite | £ | Food/Drink Child Demand: Spoon | Comments:
a Placement (e.g., emesis,
re-presented)
1 D IND FED — N G S|L P T MC
2 D IND FED — N G S|L P T MC
3 D IND FED ™ N G S|L P T MC
4 D IND FED —m™ N G S|L P T MC
5 D IND FED ™ N G S|L P T MC
6 D IND FED —™ N G S|L P T MC
7 D IND FED —™ N G S|L P T MC
8 D IND FED — N G S|L P T MC
9 D IND FED — N G S|L P T MC
10 D IND FED —™ N G S|L P T MC
11 D IND FED ™ N G S|L P T MC
12 D IND FED —™ N G S|L P T MC
13 D IND FED —™ N G S|L P T MC
14 | D IND FED — N G S|L P T MC
15 D IND FED — N G S|L P T MC
16 D IND FED —™ N G S|L P T MC
17 D IND FED ™ N G S|L P T MC
18 D IND FED —™ N G S|L P T MC
19 D IND FED — N G S|L P T MC
20 | D IND FED — N G S|L P T MC
21 D IND FED — N G S|L P T MC
22 D IND FED —™ N G S|L P T MC
23 D IND FED ™ N G S|L P T MC
24 D IND FED —™ N G S|L P T MC
25 D IND FED — N G S|L P T MC
26 D IND FED —m™ N G S|L P T MC
27 D IND FED — N G S|L P T MC
28 D IND FED —™ N G S|L P T MC
29 D IND FED ™ N G S|L P T MC
30 | D IND FED —™ N G S|L P T MC

NOTES:
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APPENDIX B
FORCED CHOICE PREFERENCE ASSESSMENT DATA SHEET USED FOR IDA
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Food Preference Assessment: Paired Stimulus Format
Individual's Name:

Evaluator:

Date:

Instructions:
1.
2.

Use 8 foods per session. Allow the individual to taste novel foods before the session begins.
Present 2 foods on each trial (see below). Put each item on a separate plate, place the two
plates side by side in front of the individual, and instruct the individual to select one.

. Circle the letter corresponding to the item selected and remove the unselected item.

If no item is selected in 5 sec, remove them and put a slash mark through the trial.

. Continue until all pairs have been presented.
. Record the total number of times each item was selected.

Trials Pairs Trial Pairs Trial Pairs Trial  Pairs
1 Avs B i 15 Cvs. G i
2 Cvs. D 9 Duvs A ] 23 Evs C
3 Evs F 10 Cvs. B 17 A vs. F 24  Fwvs. D
D BN (o |

5 Avs C 12 Fvs. G ] 26 Bvs. G
6 B vs. D 13 E vs. A 20 D vs. G 27 F vs. C
7 G vs. E 14 B vs. F 21 G vs. A 28 E vs. D
Foods # Times Foods # Times Selected
Selected

A: E:

B: F:

C: G:

D: H:
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APPENDIX C
IOA SUMMARY DATA SHEET FOR PARTICIPANTS



IOA Summary Data Sheet

Participant: Behavior: Date: Graph: 1 2 3 Session:

Trials

2 | ol af o <] v o ~| @ S| IS Q 3885 QSR NV QIR QKW 338838858
Pri

Reli

Occurrence Agreement: = % Nonoccurrence Disagreement: = % Total Agreement: = %
Participant: Behavior: Date: Graph: 1 2 3 Session:

Trials

? | ol wf o s v o ~| @ ESTIR= NI I R R = [ = B S I N N P - I N B R R = = R N R~ - I 0 S
Pri

Reli

Occurrence Agreement: = % Nonoccurrence Disagreement: = % Total Agreement: = %
Participant: Behavior: Date: Graph: 1 2 3 Session:

Trials

2 | o a| o <] v o ~| @ S| S| S QI8 S5 3SR I N QIR &LR| QR8I s8I 888
Pri

Reli

Occurrence Agreement: = % Nonoccurrence Disagreement: = % Total Agreement: = %
Participant: Behavior: Date: Graph: 1 2 3 Session:

Trials

2 | o a| o <] v o ~| @ SIS S QI8 S5 3SR I N QIR &L R QR8I s8I 888
Pri

Reli

Occurrence Agreement:

%

Nonoccurrence Disagreement:

%

Total Agreement:

%

121
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APPENDIX D
THE PERCENTAGE OF PROBLEM BEHAVIOR ACROSS PHASES FOR EDWARD
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APPENDIX E
THE PERCENTAGE OF PROBLEM BEHAVIOR ACROSS PHASES FOR SAM
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