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We compared the effects of positive reinforcement alone, escape extinction alone, and
positive reinforcement with escape extinction in the treatment of the food and fluid
refusal of 4 children who had been diagnosed with a pediatric feeding disorder. Con-
sumption did not increase when positive reinforcement was implemented alone. By con-
trast, consumption increased for all participants when escape extinction was implemented,
independent of the presence or absence of positive reinforcement. However, the addition
of positive reinforcement to escape extinction was associated with beneficial effects (e.g.,
greater decreases in negative vocalizations and inappropriate behavior) for some partici-
pants.
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A feeding disorder is diagnosed when a
child fails to consume an adequate amount
or variety of food to gain weight and grow.
Negative reinforcement in the form of es-
cape from or avoidance of eating is one var-
iable that has been hypothesized to maintain
feeding problems. This hypothesis has been
supported by the results of several treatment
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studies that have shown that escape extinc-
tion is effective for treating food refusal (e.g.,
Ahearn, Kerwin, Eicher, Shantz, & Swear-
ingin, 1996; Cooper et al., 1995, 1999;
Hoch, Babbitt, Coe, Krell, & Hackbert,
1994; Patel, Piazza, Martinez, Volkert, &
Santana, 2002). Escape extinction is a term
that has been used to describe procedures
that prevent the child from escaping the
feeding situation (e.g., holding the spoon at
the child’s lips until the food is accepted or
guiding the mouth open by applying gentle
pressure to the jaw; Ahearn et al.; Cooper et
al.; Hoch et al.).
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Despite the putative role of negative re-
inforcement in the maintenance of feeding
problems, several studies have suggested that
reinforcement-based procedures alone may
be effective for increasing consumption (e.g.,
Riordan, Iwata, Finney, Wohl, & Stanley,
1984; Riordan, Iwata, Wohl, & Finney,
1980). For example, Riordan et al. (1980)
treated the food refusal and selectivity of 2
females with developmental disabilities using
preferred foods as reinforcement for con-
sumption of nonpreferred foods. Similarly,
Riordan et al. (1984) used positive reinforce-
ment as treatment for the food refusal and
selectivity of 4 children with disabilities.
Riordan et al. suggested that positive rein-
forcement alone was responsible for the in-
creases in acceptance for 3 participants.
However, these data are difficult to interpret
because refusal behaviors produced escape
during baseline but were ignored during the
positive reinforcement treatment, and phys-
ical guidance was required to increase accep-
tance for 1 participant. In addition, positive
reinforcement alone may have been effective
for the participants in Riordan et al. (1980,
1984) because acceptance of food was al-
ready established in these participants’ rep-
ertoires. That is, the participants in these
studies exhibited food selectivity (they ate
some foods but not others) rather than total
food refusal.

Hoch et al. (1994), Ahearn et al. (1996),
and Patel et al. (2002) showed that escape
extinction was important for increasing con-
sumption initially. Patel et al. compared the
effectiveness of differential positive rein-
forcement for acceptance relative to differ-
ential positive reinforcement for mouth
clean (no visible food in the child’s mouth
30 s after acceptance) for increasing con-
sumption. Neither differential reinforcement
procedure increased consumption. When
differential positive reinforcement was com-
bined with escape extinction, both accep-
tance and mouth clean increased, indepen-

dent of whether reinforcement was provided
for acceptance or mouth clean. Taken to-
gether, the results of Hoch et al., Ahearn et
al., and Patel et al. suggested that escape ex-
tinction may be important for increasing
consumption. However, the relative contri-
bution of extinction was not clear because
escape extinction was never implemented in
the absence of reinforcement.

By contrast, Cooper et al. (1995) in-
creased consumption using a treatment
package and then removed treatment com-
ponents systematically. This component
analysis was useful for evaluating variables
responsible for maintenance of eating. The
contribution of escape extinction was eval-
uated with 3 of the 4 participants. Extinc-
tion appeared to be necessary for these 3
participants because acceptance declined
when escape extinction was removed. How-
ever, escape extinction may not have been
necessary to produce initial increases in ac-
ceptance because extinction was implement-
ed in the context of multiple components
(e.g., differential reinforcement). Cooper et
al. also evaluated the effectiveness of differ-
ential and noncontingent reinforcement
with toys and social attention with 2 partic-
ipants. Differential reinforcement with toys,
but not attention, was associated with lower
levels of fingers in mouth and expulsion but
no changes in acceptance for 1 participant.
The removal of noncontingent toys and at-
tention was associated with decreases in
number of bites accepted for a 2nd partici-
pant. However, the reinforcement phases
were not replicated with either participant.
These results suggested that reinforcement-
based components may have idiosyncratic
effects across individuals.

The results of studies on the treatment of
feeding disorders (Ahearn et al., 1996; Coo-
per et al., 1995; Hoch et al., 1994; Patel et
al., 2002; Riordan et al., 1980, 1984) raise
a number of questions about the relative ef-
fectiveness of positive reinforcement and es-
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cape extinction. First, it is unclear whether
positive reinforcement alone (in the absence
of escape extinction) is effective for increas-
ing consumption (Ahearn et al.; Hoch et al.;
Patel et al.; Riordan et al., 1980, 1984) or
whether positive reinforcement affects be-
havior idiosyncratically (Cooper et al.). If
positive reinforcement alone is not effective
in increasing acceptance of food, does posi-
tive reinforcement contribute to the effects
of escape extinction? No studies to our
knowledge have evaluated the effects of es-
cape extinction with and without positive re-
inforcement for increasing consumption ini-
tially in children with feeding disorders.
Therefore, the purpose of the current study
was to evaluate the relative effects of escape
extinction with and without positive rein-
forcement for increasing consumption.

METHOD

Participants and Setting
Four children who had been diagnosed

with a pediatric feeding disorder participat-
ed. These children participated in the pro-
tocol because their primary presenting prob-
lem was total food refusal, they had identi-
fiable preferred items to use as reinforce-
ment, and parents of these children
indicated that both differential reinforce-
ment of alternative behavior (DRA) and es-
cape extinction would be acceptable proce-
dures. No other children participated in this
protocol. Chris was a 4-year-old boy who
had been diagnosed with global develop-
mental delays, gastroesophageal reflux
(GER), deficiencies in pancreatic enzyme ac-
tivity, a history of iron deficiency, and failure
to thrive (FTT). Cameron was a 23-month-
old boy who had been diagnosed with severe
immune deficiency secondary to adenosine
deaminase deficiency, lymphopenia, and
FTT. Zane was a 3-year-old boy who had
been diagnosed with nystagmus, GER, and
FTT. Zack was a 2-year-old boy who had

been diagnosed with torticollis, GER, and
FTT. The children had been admitted to an
inpatient (Chris and Cameron) or an inten-
sive outpatient (Zane and Zack) pediatric
feeding disorders program for chronic food
refusal and tube or bottle dependence. Upon
admission to the program, these children
were receiving most of their nutritional
needs via bottle (Chris and Cameron) or
tube (Zane and Zack). Bottle feedings for
Chris and Cameron were presented through-
out the day; however, these oral feedings did
not occur 1 hr before and 30 min after their
oral feeding. Tube feedings were adminis-
tered only in the evenings for Zane and
Zack.

All sessions were conducted in a room
with a one-way mirror. A high chair, food
and drink, and eating and drinking imple-
ments were present during all sessions. Toys
were visible during reinforcement phases.

Dependent Variables and Data Collection

The major dependent variables were ac-
ceptance, mouth clean, inappropriate behav-
ior, and negative vocalizations. During eat-
ing sessions, acceptance was scored if the en-
tire bolus of food was in the child’s mouth
within 5 s of the presentation. During drink-
ing sessions, acceptance was scored if any
portion of the liquid entered the child’s
mouth within 5 s of the presentation. Data
were collected on mouth clean (no visible
food or liquid in the child’s mouth 30 s after
acceptance in the absence of expulsion).
Data also were collected on inappropriate
behavior (i.e., head turns, batting or block-
ing the spoon or cup) and negative vocali-
zations (at least 3 s of crying or whining).
Data on acceptance, mouth clean, and in-
appropriate behavior were collected on lap-
top computers using an event-recording pro-
cedure. Data on negative vocalizations were
recorded using a duration measure. The data
for acceptance were converted to a percent-
age by dividing the number of occurrences
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of acceptance by the number of bite or drink
presentations multiplied by 100%. Mouth
clean data also were converted to a percent-
age by dividing the occurrences of mouth
clean by the number of bites or drinks that
entered the child’s mouth multiplied by
100%. Data on inappropriate behavior were
converted to rate (responses per minute) by
dividing the number of inappropriate behav-
iors by the duration of the meal in minutes.
The data on negative vocalizations were con-
verted to a percentage by dividing the du-
ration of negative vocalizations by the total
duration of the meal multiplied by 100%.

A second observer independently scored
38%, 34%, 24%, 34%, and 30% of sessions
for Chris, Cameron, Zane, Zack (eating),
and Zack (drinking), respectively. Some of
the interobserver agreement data for negative
vocalizations were lost when the data were
archived for Zane, Zack (eating), and Zack
(drinking). Therefore, interobserver agree-
ment was available for 17%, 20%, and 13%
of negative vocalizations for Zane, Zack (eat-
ing), and Zack (drinking), respectively. In-
terobserver agreements for acceptance,
mouth clean, and inappropriate behavior
were calculated by dividing the number of
agreements by the total number of agree-
ments plus disagreements and multiplying
by 100%. Interobserver agreement for neg-
ative vocalizations was calculated by dividing
the smaller duration by the larger duration
and multiplying by 100%. The total inter-
observer agreements for acceptance were
94% (range, 86% to 100%) for Chris; 98%
(range, 67% to 100%) for Cameron; 98%
(range, 93% to 100%) for Zane; 96%
(range, 73% to 100%) for Zack (eating);
and 88% (range, 77% to 100%) for Zack
(drinking). The total interobserver agree-
ments for mouth clean were 92% (range,
71% to 100%) for Chris; 97% (range, 65%
to 100%) for Cameron; 98% (range, 80%
to 100%) for Zane; 93% (range, 75% to
100%) for Zack (eating); and 93% (range,

90% to 100%) for Zack (drinking). The to-
tal interobserver agreements for inappropri-
ate behavior were 94% (range, 76% to
100%) for Chris; 97% (range, 72% to
100%) for Cameron; 100% for Zane; 98%
(range, 76% to 100%) for Zack (eating);
and 93% (range, 75% to 100%) for Zack
(drinking). Interobserver agreements for
negative vocalizations were 97% (range,
83% to 100%) for Chris; 92% (range, 65%
to 100%) for Cameron; 99% (range, 93%
to 100%) for Zane; 100% for Zack (eating);
and 99% (range, 94% to 100%) for Zack
(drinking).

Experimental Design and Procedure

A multielement design was used to com-
pare levels of acceptance, mouth clean, in-
appropriate behavior, and negative vocaliza-
tions in the escape baseline and differential
positive reinforcement for mouth clean plus
escape (DRA plus escape) conditions. A
multielement design also was used to com-
pare responding under escape extinction and
differential positive reinforcement for mouth
clean plus escape extinction (DRA plus es-
cape extinction) conditions. A reversal de-
sign was employed to evaluate the presence
and absence of escape extinction (escape
baseline and DRA plus escape versus escape
extinction and DRA plus escape extinction).

Four foods, one from each food group
(fruits, vegetables, starches, and meats), were
presented in each session, and the order of
food presentation was selected randomly pri-
or to the session. However, the order of food
presentation remained the same within a giv-
en session. Foods were presented at a pureed
texture for Chris and Cameron and a wet
ground texture for Zane and Zack, following
recommendations from the speech or occu-
pational therapist. In all conditions, bites
were presented approximately every 30 s.

Three to four session blocks were con-
ducted each day with two to three 5-min
sessions (10 min to 15 min of total eating
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time) per session block (for a total of 6 to
12 sessions per day) for Zane and Zack.
Three session blocks were conducted each
day with two to six 5-min sessions (10 min
to 30 min total eating time) per session
block (for a total of 12 to 18 sessions per
day) for Chris. However, during escape ex-
tinction, the meal may have exceeded 5 min
because the child was required to swallow
the last bite presented before the session was
terminated. For Cameron, sessions were bite
based (20 bites), and three to four session
blocks were conducted per day with one to
two sessions per session block (for an average
of six sessions per day). However, sessions
were terminated after 1 hr. The mean session
length was 294.2 s (range, 262 to 610 s) for
Chris, 659.5 s (range, 377 to 908 s) for
Cameron, 283.6 s (range, 264 to 312 s) for
Zane, 310.3 s (range, 270 to 1,134 s) for
Zack (eating), and 304.1 s (range, 271 to
544 s) for Zack (drinking). The mean num-
bers of bites presented were 9.7 for Chris,
20 for Cameron, 9.3 for Zane, 8.6 for Zack
(eating), and 9 for Zack (drinking).

Escape baseline. The therapist presented a
bite or drink approximately every 30 s from
the initial acceptance. Brief verbal praise was
delivered if the child accepted the bite or
drink within 5 s of the presentation or had
a mouth clean. No differential consequences
were provided for expulsion or vomiting
(i.e., bite presentation continued). If the
child held the bite or drink in his mouth 30
s after acceptance, the therapist presented
the next bite. If the child engaged in any
inappropriate behavior (e.g., head turns,
bats, blocks) or negative vocalizations (Zane
and Zack only) during the presentation, the
spoon or cup was removed for 15 s. If the
child did not engage in any inappropriate
behavior, the spoon remained at the child’s
lips for 30 s at which time a new bite or
drink was presented. The next bite was pre-
sented immediately after the escape period
or at the next 30-s interval.

Differential positive reinforcement for
mouth clean plus escape (DRA plus escape). A
reinforcer (e.g., access to preferred toys and
attention) identified via paired-choice pref-
erence assessments (Fisher et al., 1992) was
delivered following each mouth clean. Re-
inforcement was delivered for mouth clean
because Patel et al. (2002) found no differ-
ences in levels of acceptance or mouth clean
when differential reinforcement of accep-
tance was compared to differential reinforce-
ment of mouth clean. All other procedures
were identical to the escape baseline condi-
tion. The child had access to the reinforcer
(i.e., toys on the highchair tray) for 15 s.
Bites were presented on a fixed-time (FT)
30-s schedule independent of the delivery of
reinforcement. Delays in the presentation
rate as a result of the delivery of positive
reinforcement would have confounded the
delivery of positive and negative reinforce-
ment (Lalli et al., 1999).

Escape extinction. Procedures were similar
to the previous phase; however, inappropri-
ate behavior and negative vocalizations no
longer produced escape. Inappropriate be-
haviors were blocked if necessary to prevent
escape from the bite presentation. Prior to
this phase, physical guidance (Ahearn et al.,
1996) and nonremoval of the spoon (Hoch
et al., 1994) were described to the parents.
Parents were asked to choose which proce-
dure they would prefer to use with their
child. Chris’ and Cameron’s parents chose
physical guidance, and Zane’s and Zack’s
parents chose nonremoval of the spoon, so
these procedures were evaluated in this con-
dition.

The therapist placed slight pressure on the
mandibular joint if the bite was not accepted
within 5 s of the presentation for Chris and
Cameron (i.e., physical guidance, Ahearn et
al., 1996). This procedure was implemented
until the bite was deposited in the child’s
mouth. The therapist held the spoon or cup
to Zane’s or Zack’s mouth until he took the
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bite or drink (i.e., nonremoval of the spoon
or cup; Hoch et al., 1994). If the child ex-
pelled the bite or drink, it was scooped up
and re-presented for 30 s. The next bite was
presented (after the initial 30 s) if the pre-
vious bite was in the child’s mouth for at
least 3 s. If the child held the bite or drink
in his mouth 30 s after acceptance, the ther-
apist presented the next bite. No differential
consequences were provided for vomiting
(i.e., bite presentation continued).

DRA plus escape extinction. A reinforcer
(e.g., preferred toys and attention) was de-
livered following a mouth clean. The child
had access to the reinforcer (i.e., toys on the
highchair tray) for 15 s. All other procedures
were identical to the escape extinction con-
dition described for each participant (i.e.,
physical guidance for Chris and Cameron
and nonremoval of the spoon or cup for
Zane and Zack). Bite presentation continued
on the FT 30-s schedule independent of re-
inforcement delivery.

Follow-up (Zane and Zack). Following
treatment, the outcomes of treatment were
shown to the parents, and parents were
asked to choose the treatment they preferred
(DRA plus escape extinction or escape ex-
tinction alone). Zane’s and Zack’s parents
chose to implement escape extinction alone,
so they were taught to use the escape ex-
tinction procedure in the clinic and at home.
Follow-up sessions were conducted in the
clinic for Zane and Zack at 1, 4, and 6
months, during which they were fed by their
mothers. Self-feeding and regular textured
food were introduced at the 6-month follow-
up. Chris and Cameron also were provided
with follow-up, but systematic data were not
collected during the follow-up visits.

RESULTS

Data on acceptance, inappropriate behav-
ior, and negative vocalizations are depicted
in Figures 1 through 5 for all participants.

For Chris (Figure 1), acceptance remained
low during both ESC BL and DRA plus
ESC. However, implementation of escape
extinction resulted in increases in acceptance
for both escape extinction and DRA plus es-
cape extinction relative to ESC BL and DRA
plus ESC. Inappropriate behavior was high
and variable in both ESC BL and DRA plus
ESC, remained high initially in the escape
extinction condition and decreased imme-
diately in the DRA plus escape extinction
condition. Removal of escape extinction re-
sulted in increases in inappropriate behavior,
which decreased once escape extinction was
reimplemented. Levels of negative vocaliza-
tions were equivalent across most phases.
However, in the final escape extinction ver-
sus DRA plus escape extinction phase, neg-
ative vocalizations increased and were higher
under escape extinction relative to DRA plus
escape extinction. Instances of mouth clean
(data not shown) were 100% when bites
were accepted across all phases.

Results for Cameron (Figure 2) showed
that acceptance increased once escape ex-
tinction was implemented (escape extinction
vs. DRA plus escape extinction). Inappro-
priate behavior was high in both the escape
baseline and DRA plus escape conditions
and decreased once escape extinction was
implemented. Levels of negative vocaliza-
tions were equivalent in the escape baseline
and DRA plus escape conditions. Escape ex-
tinction was associated with a burst of neg-
ative vocalizations in the escape extinction
condition but not in the DRA plus escape
extinction condition (Lerman & Iwata,
1995), and levels of negative vocalizations
were higher under escape extinction relative
to DRA plus escape extinction. Mouth clean
(data not shown) did not occur during es-
cape baseline versus DRA plus escape and
increased to 100% during both escape ex-
tinction and DRA plus escape extinction
conditions.

Results for Zane are depicted in Figure 3.
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Figure 1. Percentage of trials with acceptance (top panel), inappropriate behavior per minute (middle panel),
and percentage of the session with negative vocalizations (bottom panel) for Chris.
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Figure 2. Percentage of trials with acceptance (top panel), inappropriate behavior per minute (middle panel),
and percentage of the session with negative vocalizations (bottom panel) for Cameron.

Acceptance increased from 0% in baseline to
near 100% when escape extinction was im-
plemented. Initially, acceptance remained
high across escape baseline and DRA plus

escape when escape extinction was removed,
but decreased to near-zero levels after 37 ses-
sions. Acceptance increased again across
both conditions when escape extinction was
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Figure 3. Percentage of trials with acceptance (top panel), inappropriate behavior per minute (middle panel),
and percentage of the session with negative vocalizations (bottom panel) for Zane.
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reimplemented and remained high during
follow-up. Rate of inappropriate behavior
was high during baseline and decreased to
near zero during escape extinction and DRA
plus escape extinction conditions, remaining
low during follow-up. Negative vocalizations
remained at near-zero levels throughout the
analysis. Mouth clean (data not shown) re-
mained high throughout the analysis and
during follow-up.

Results for Zack (eating; Figure 4) showed
that acceptance increased above 60% after
17 sessions during both escape extinction
and DRA plus escape extinction and de-
creased below 80% after 12 sessions when
escape extinction was removed. Acceptance
increased when escape extinction was reim-
plemented and remained high during fol-
low-up. Inappropriate behavior remained
high during baseline, increased when escape
extinction was implemented initially (show-
ing a brief burst; Lerman & Iwata, 1995),
and then decreased over time. Inappropriate
behavior remained low during follow-up. A
burst of negative vocalizations occurred in
the escape extinction and DRA plus escape
extinction conditions (Lerman & Iwata), but
the behavior decreased to zero across both
conditions after six sessions and did not oc-
cur for the remainder of the analysis. Mouth
clean (data not shown) increased to 100%
once escape extinction was implemented and
remained high during follow-up.

For Zack (drinking; Figure 5), acceptance
increased when escape extinction was imple-
mented; however, levels of acceptance were
slightly lower under escape extinction (M 5
79.1%) relative to DRA plus escape extinc-
tion (M 5 92.7%). Acceptance decreased
when escape extinction was removed, in-
creased when escape extinction was reimple-
mented, and remained high during follow-
up. Inappropriate behavior was higher dur-
ing escape extinction (M 5 4.0 responses per
minute) relative to DRA plus escape extinc-
tion (M 5 1.8) and remained at zero during

the 4-month follow-up. Negative vocaliza-
tions remained at near-zero levels through-
out the analysis. Mouth clean (data not
shown) increased when escape extinction
was implemented, decreased when it was re-
moved, and remained high during follow-
up.

Upon discharge, Chris was consuming
100% of his needs via solids and liquids
from a cup. He no longer required bottle
feedings. Cameron was consuming most of
his caloric needs via solids and liquids from
a cup; however, he continued to consume
three bottle feedings during the day. Zane
and Zack were consuming 100% of their
nutritional needs by mouth, and their tubes
were removed. We advanced Zane’s texture
and self-feeding skills. Currently, he is con-
suming about half of an age-appropriate por-
tion of regular textured foods using a self-
feeder protocol (i.e., Zane feeds himself with
utensils) and wet ground foods using a non-
self-feeder protocol for the other half of his
meal. Currently, Zack is consuming a full
age-appropriate portion of regular textured
food using a self-feeder protocol for all
meals. Zack continues to consume drinks
throughout the day.

DISCUSSION

We evaluated the effects of positive rein-
forcement, escape extinction, and a combi-
nation of positive reinforcement and escape
extinction as treatment for feeding problems.
In all cases, positive reinforcement was not
effective in increasing consumption of food.
However, consumption increased when es-
cape extinction was implemented, indepen-
dent of whether positive reinforcement was
present or absent. Nevertheless, positive re-
inforcement when combined with escape ex-
tinction did appear to produce beneficial ef-
fects for some participants in terms of re-
ductions in extinction bursts, lower levels of
inappropriate behavior, and reduced crying.
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Figure 4. Percentage of trials with acceptance (top panel), inappropriate behavior per minute (middle panel),
and percentage of the session with negative vocalizations (bottom panel) for Zack (eating).
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Figure 5. Percentage of trials with acceptance (top panel), inappropriate behavior per minute (middle panel),
and percentage of the session with negative vocalizations (bottom panel) for Zack (drinking).

Similarly, Patel et al. (2002) showed that
positive reinforcement alone was not effec-
tive for increasing the consumption of 3
children with a pediatric feeding disorder.

When escape extinction was added to the
positive reinforcement treatments, consump-
tion increased for all participants. The data
from the current investigation and Patel et
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al. are also similar to those of Ahearn et al.
(1996) and Hoch et al. (1994). By contrast,
Riordan et al. (1980, 1984) reported that
positive reinforcement in the form of food
was effective in increasing acceptance.

One possible explanation for these dis-
crepant findings is that all of the participants
in the current study exhibited total food re-
fusal, resulting in few opportunities to con-
tact the reinforcement contingencies (Hoch
et al., 1994). By contrast, the participants in
Riordan et al. (1980, 1984) exhibited some
level of acceptance and swallowing in base-
line. Thus, participants with food selectivity
may be more sensitive to differential rein-
forcement as a result of increased opportu-
nities to contact reinforcement. By contrast,
it may be necessary to use escape extinction
procedures with children with total food re-
fusal in baseline. However, Riordan et al.
(1984) combined positive reinforcement
with ignoring, so the relative contributions
of reinforcement and ignoring were unclear
in that investigation.

The positive reinforcement treatments
also may have been ineffective due to the
method by which preferred stimuli were se-
lected. Even though the results of preference
assessments have been shown to identify ef-
fective reinforcers for simple responses (Fish-
er et al., 1992), the results of preference as-
sessments may not be effective for identify-
ing stimuli that function to increase more
complex responses such as eating (Piazza,
Fisher, Hagopian, Bowman, & Toole, 1996;
Roane, Lerman, & Vorndran, 2001).

Although positive reinforcement did not
appear to influence levels of acceptance or
mouth clean either alone or when combined
with escape extinction, the addition of pos-
itive reinforcement to escape extinction may
be beneficial for some individuals. For ex-
ample, levels of inappropriate behavior were
lower initially in the DRA plus escape ex-
tinction condition relative to escape extinc-
tion alone for Chris. In addition, the pres-

ence of differential reinforcement in the es-
cape extinction treatment was associated
with lower levels of negative vocalizations for
Chris during the last phase. Increases in ac-
ceptance were higher initially during DRA
plus escape extinction relative to escape ex-
tinction alone for Cameron, but these dif-
ferences were not maintained over time. The
addition of differential reinforcement to es-
cape extinction was associated with lower
levels of negative vocalizations for Cameron.
Acceptance was more variable and inappro-
priate behavior was higher in the escape ex-
tinction versus DRA plus escape extinction
conditions for Zack (drinking).

Nonremoval of the spoon (Cooper et al.,
1995; Hoch et al., 1994) or physical guid-
ance (Ahearn et al., 1996) was used based
on parental preference. We conceptualized
both procedures as escape extinction based
on the hypotheses that (a) the feeding prob-
lems of the participants were maintained by
negative reinforcement in the form of es-
cape, and (b) both procedures prevented the
participants from escaping the feeding situ-
ation. Both procedures appeared to produce
similar results in terms of treatment effec-
tiveness and effects on other behaviors. For
example, even though we used physical
guidance for Cameron and nonremoval of
the spoon for Zack, both exhibited gradual
reductions in behavior preceded by bursts,
which is more consistent with extinction
than punishment effects (Iwata et al., 1990).
By contrast, Zane demonstrated an abrupt
decrease in inappropriate behavior with no
extinction burst, which is more consistent
with punishment, even though nonremoval
of the spoon has been conceptualized as es-
cape extinction.

The extent to which nonremoval of the
spoon or physical guidance functioned as es-
cape extinction is unknown for a number of
reasons. First, the reinforcer for inappropri-
ate behavior was not identified for the par-
ticipants. Even if we assume that food refusal
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was maintained by negative reinforcement,
we did not identify the specific properties of
eating that established escape as reinforce-
ment (Michael, 1982; Smith, Iwata, Goh, &
Shore, 1995). For example, escape from or
avoidance of the spoon may have functioned
as reinforcement for food refusal for some
participants. In these cases, nonremoval of
the spoon may have functioned as extinc-
tion. By contrast, nonremoval of the spoon
may not be an extinction procedure when
the establishing operation is food in the
mouth. In that case, physical guidance may
be necessary to extinguish the relevant es-
cape behavior.

The data from the current investigation
provide some information about the effects
of extinction as it applies to the character-
istics of responding during the treatment of
feeding problems (Lerman & Iwata, 1996).
One of the most commonly noted attributes
of extinction is the extinction burst. Lerman,
Iwata, and Wallace (1999) defined the ex-
tinction burst as an increase in responding
during any of the first three treatment ses-
sions above that observed during all of the
last five baseline sessions. Extinction bursts
were observed for three of the 10 behaviors
measured (i.e., inappropriate behavior and
negative vocalizations across five data sets).
Increases in agitated or emotional behavior
(e.g., crying, pouting, fussing) are another
characteristic of responding that has been as-
sociated with extinction (Lerman & Iwata,
1996). Increases in negative vocalizations oc-
curred for Chris in the final phase of escape
extinction and throughout implementation
of escape extinction for Cameron and Zack
(eating).

The data from the current investigation
suggest a number of avenues for future re-
search. One broad set of research questions
should be aimed at continued evaluation of
the effects of reinforcement in the treatment
of feeding problems. The current investiga-
tion suggested that differential positive re-

inforcement produced idiosyncratic benefits
for some participants. However, little is
known about the effects of other reinforce-
ment-based procedures such as noncontin-
gent reinforcement and differential negative
reinforcement in treatment of feeding prob-
lems.

A second broad set of research questions
should be aimed at analyzing the functional
characteristics of food refusal. Surprisingly
few studies have been conducted on the
functional analysis of feeding problems, even
though such procedures have proven useful
in prescribing effective interventions for oth-
er behavior disorders (Fisher, Piazza, & Page,
1989; Mace & Lalli, 1991; Piazza, Hanley,
& Fisher, 1996; Thompson, Fisher, Piazza,
& Kuhn, 1998). Identification of the rein-
forcers that maintain inappropriate mealtime
behavior may prove equally useful for devel-
opment of treatment for feeding problems.

In conclusion, results of the current in-
vestigation are similar to those on the treat-
ment of other behavior problems in that the
reinforcement-based procedures did not ap-
pear to be effective in the absence of extinc-
tion (Iwata, Pace, Cowdery, & Miltenberger,
1994; Mazaleski, Iwata, Vollmer, Zarcone,
& Smith, 1993). Nevertheless, the addition
of a positive reinforcement component may
be helpful in reducing crying or inappropri-
ate mealtime behaviors during escape extinc-
tion.
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STUDY QUESTIONS

1. Why might reinforcement-based interventions be more effective for children who exhibit
food selectivity than for children who exhibit food refusal?

2. Explain how food refusal as a problem behavior may be maintained by (a) positive rein-
forcement and (b) negative reinforcement.

3. What were the dependent variables, and how were they defined?

4. Describe the procedures used during baseline conditions.

5. Describe the differential reinforcement (DRA) procedure.

6. What two variations of escape extinction were used, and how were they selected?

7. Briefly describe the general effects of DRA only and escape extinction only on food con-
sumption.

8. What features of the data suggest that (a) extinction and (b) punishment were the mechan-
isms responsible for behavior change during escape extinction?

Questions prepared by David Wilson and Natalie Rolider, The University of Florida


