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I. Prevalence among typical toddlers and preschoolers 
Feeding problems are relatively common in nondisabled toddlers and preschoolers. Prevalence of feeding problems in this group varies between 25 and 40% (Mayes & Volkmar, 1993). In a study by Reau, Senturia, Labailly, and Christoffel (1996), parents rated feeding problems of their very young children (toddlers) as mild; not always being hungry at mealtimes (52%), refusing to eat after a small number of bites (42%), and strong preferences for specific food items (33%) were mentioned by parents as being of concern. Severe feeding problems have low prevalence in this group (1–3%; see Butler & Golding, 1986; Dahl & Sundelin, 1986; De Moor, Didden, & Korzilius, submitted). By contrast, severe feeding problems are frequently seen in children with physical (26–90%) and/or intellectual disability (23–43%) and in those born prematurely and/or small for date (Crist et al., 1994; Douglas & Bryon, 1996; Palmer, Thompson, & Linscheid, 1975; Reilly, Skuse, & Poblete, 1996; Thommessen, Heiberg, Kase, Larsen, & Riis, 1991).

II. Normative eating time:

De Moor et al. (submitted) found that average mealtime duration in a normative sample (n = 422) of young healthy school-aged children who lived at home with their parent(s) was about 20 minutes.

III. Environmental factors:

Environmental factors have been hypothesized to play a role in the development and maintenance of food refusal. For example, food refusal may result in positive reinforcement in the form of parental attention such as coaxing or verbal reprimands. Negative reinforcement in the form of early termination of the meal may also maintain food refusal.
IV. Feeding problem categories:

· disruptive eating behavior; 

· refusal to eat independently; 

· problems with transfer from liquid to solid food; 

· oral-motor immaturity or dysfunction; 

· aspiration problems or problems with swallowing; 

· frequent food expulsion; 

· food refusal;

· food selectivity;

V. Possible Outcomes:

In severe cases, it may eventually result in malnutrition, growth retardation, dehydration, and an increased vulnerability to infectious diseases (Kedesdy & Budd, 1998).

VI. Non Compliance:

Food refusal may be conceptualized as a form of noncompliance in which the child refuses to eat a sufficient volume or variety of food.

VII. Effects of reinforcement alone:

Differential Reinforcement of Alternative Behaviors alone was insufficient for increasing consumption, and that each child’s consumption increased only when escape extinction (Not Removing Spoon or physical guidance) was implemented. Of note, however, was that the DRA component appeared to contribute to treatment for some children by reducing extinction bursts, crying, and other inappropriate behavior. 

VIII. Study #1: SEVERE FEEDING PROBLEMS SECONDARY TO ANATOMICAL DISORDERS: EFFECTIVENESS OF BEHAVIORAL TREATMENT IN THREE SCHOOL-AGED CHILDREN

A. Results: 

During treatment, shaping, (non)verbal instruction, intermittent contingent attention, and a token economy were effective in eliminating feeding problems in the children.  

B. Duration of Treatment:

It took 50 sessions over 7 months.

C. Participants:  

Three, five to seven year olds – two who visited a regular school and one that attended a school for special education.

D. Session Length:

Sessions were held two to three times a week and lasted about 60 minutes.

E. Treatment setting:

During treatment therapist and child sat opposite each other at a table and the child’s face was directed towards a one-way screen. Therapy room and therapist remained the same throughout the baseline and treatment phases. At the end of each treatment phase, parents were instructed on how to implement procedures. Parents then carried out procedures in the child’s home. Materials that were used at home and rehabilitation centre were plate and cutlery, drinking cup, list of rules (see Table 1), stopwatch and/or hourglass, digital scales, microwave, and magazine.

F. List of Rules: Table 1

To be checked-off before, during and after meal time and to be used in coordination with the token economy.       

Rule Yes/No

· Child and therapist have engaged in free play before meal

· Child has assisted in preparing the meal

· Child has fed herself independently

· Child has consumed all foods of the warm meal

· Child has consumed all fruits

· Child has consumed warm meal and fruit within 15 minutes

· Child has assisted therapist in clearing up

· Child and therapist have engaged in free play after meal

· Child and therapist have jointly completed the list of rules

G. Materials Used:

Materials that were used at home and rehabilitation centre were plate and cutlery, drinking cup, list of rules (see Table 1), stopwatch and/or hourglass, digital scales, microwave, and magazine.

H. Dependent Variables:

Data were collected on three dependent variables: (1) percentage of food accepted; (2) eating pace; and (3) SD for weight by height and for height by age.

I. Criteria for Phase Change:

The criterion for increasing the amount (g) or texture of food presented was a mean of 85% food acceptance during four consecutive sessions and a mean eating pace below 20 minutes.

J. Functional Assessment:

· Interviews were conducted with each child’s parent(s)

· Dietary data were collected

· Motivation Assessment Scale (Durand & Crimmins, 1988) was administered)

· ABC analyses (Bijou, Peterson & Ault, 1969) were performed on videotaped mealtime situations in the children’s home settings
a) Subject “T”

T’s extreme food selectivity was maintained by negative reinforcement. Her target behavior that resulted in extreme food selectivity were reinforced by escape and avoidance of the request from parents to consume most food items. It was also hypothesized that her food selectivity was positively reinforced by parental attention as selectivity almost always resulted in a conversation between T and her parents, something that she apparently enjoyed.

b) Subjects “M” and “N”

It was hypothesized that the target responses shown by M and N were maintained by negative reinforcement; both children showed symptoms of fear contingent on being presented with food. Thus their target responses not only resulted in escape and avoidance of food, but also in escape and avoidance of the fear associated with the presentation of food. Both children had learned to associate food with unpleasant physical discomfort (such as choking) due to anatomical disorders. For example, because N’s cleft palate was not closed completely at the start of treatment, food returned via her nose, which was a highly unpleasant experience for her. She could avoid this by refusing to consume food.

K. Treatment Aims:

1. The first aim of treatment for each child was oral acceptance of a variety of foods with which caloric needs were fully met.

2. Second aim was to decrease mealtime duration in the home setting to a maximum of 20 minutes.

a) For Subject “T”

(1) Daily oral acceptance of warm meals that varied in taste

(2) Replace orange squash with intake of a nutritional drink (at least 100 cl).

b) For Subject “M”

(1) The aim was consumption of foods that were of a texture that was suitable for an eight-month-old child.

c) For Subject “N”

(1) The consumption of 100 g of an unblended warm meal (without dessert) containing a variety of tastes.

L. Treatment Package:

1. Prior to the start of treatment, the rules of the treatment (Table 1) were explained to the child. It became clear that all three children were highly motivated to participate.

2. The first technique was shaping, which consisted of a stepwise (fading-in) increase in the amount, taste, and texture of food presented.

3. Verbal and Non-verbal instruction

Verbal instructions were given to encourage specific types of eating behavior and could consist of asking a question such as, for example, in case of dawdling: “T, which piece of meat are you going to prick with your fork?” Also, it was explained to the child how the digestive system operates. For example: “T, if you consume this piece of potato, it will travel to your stomach and from then on to your intestines.” Finally, in case of gagging and protracted chewing, instructions were given to encourage the child to show specific eating behaviors, such as: “T, now you must chew the food!” or “T, now please swallow the food!” Nonverbal instructions, pointing to the hour glass or stopwatch, were used to prompt the child to increase her eating pace.

4. Intermittent, contingent attention:

Food acceptance was occasionally (variable ratio-3) followed by verbal (for example, “T, that’s great!") and/or nonverbal attention (for example, eye contact).
5. Token Economy:

A list of rules was used (see Table 1), and immediately following a treatment session the child could earn a point for each rule that she complied with during that session. She was rewarded with a small token if she had earned at least 7 points during a session; if a child had attained 7 points during two (with T) or three (with M and N) sessions within a week, she received a large sticker. During the generalization phase, M could earn eurocents (in stead of stickers) that she put in her money box. All disruptive behaviors (such as crying, kicking against the table, or diverting the therapist by means of initiating a conversation) during treatment aimed at escaping from or avoiding the mealtime session were ignored by the therapist.
6. Parent Instruction:

a) Generalization and fading out:

(1) Parents were taught how to implement the treatment techniques.  

(2) Using videotaped treatment sessions, they were informed about the techniques.

(3) Watching therapy session behind a one-way glass (two sessions).

(4) Conducting a therapy session under the close supervision of the therapist who provides feedback (two sessions).

(5) Conducting two treatment sessions while the therapist is behind the two-way glass.

7. Effectiveness of Treatment

The effectiveness of the treatment suggests that feeding problems were maintained by negative and/or positive social reinforcement. Although feeding problems in these children were initially caused by adverse medical conditions (anatomical defects, frequent illness, and/or oral-motor defects), food refusal behaviors and food selectivity were maintained by social conditions and conditioned anxiety.

Furthermore, each child had only limited or no experiences with oral consumption of food.

IX. Study #2 USE OF THE HIGH-PROBABILITY INSTRUCTIONAL SEQUENCE AND ESCAPE EXTINCTION IN A CHILD WITH FOOD REFUSAL

A. Results: 

We used the high-probability (high-p) instructional sequence with and without escape extinction in the treatment of food refusal. Acceptance increased and refusal decreased only with the introduction of escape extinction.
B. Duration of Treatment:

Six 12-bite sessions were conducted daily, 5 days per week.
C. Participants:  

Mary, a 3-year-old girl, had been admitted to a day treatment program for the assessment and treatment of total food refusal. Her medical history included prematurity, gastroesophageal reflux, delayed gastric emptying, developmental delays, and gastrostomy (G) tube dependence.
D. Session Length:

Exact session length was not addressed except, “Sessions continued until she consumed 12 bites”.  Six 12-bite sessions were conducted daily, 5 days per week, in a room containing a highchair, table, and two chairs. Mary was presented with four different foods in a random order during each session.
E. Treatment settings:

Room containing a highchair, table, and two chairs.  
F. Materials Used:

Mary was presented with four different foods in a random order during each session.  Also, Mary’s mother generated a list of 20 one-step instructions for a compliance assessment (e.g., ‘‘touch red,’’ ‘‘give me five’’), which resulted in identifying 13 high-p instructions for which compliance was 80% or greater).
G. Dependent Variables:

1. Frequency of acceptance or compliance with low-p instructions (i.e., taking the entire bite within 5 s of presentation), 

2. Compliance with high-p instructions (i.e., completion of the instruction within 5 s of presentation), 

3. Refusal behaviors (i.e., head turning, contact of the child’s hands with the spoon or the therapist’s hand or arm, and covering any part of the face with hands or bib) were recorded on laptop computers. 

4. Acceptance and compliance were converted to percentages by dividing the frequency of acceptance or compliance by the number of bites or demands presented and multiplying by 100%.

H. Phase Changes:

1. Escape plus no high-probability; 

2. Escape plus high- probability; 

3. Escape extinction plus no high- probability; 

4. Escape extinction plus high- probability.

I. Functional Assessment:

None

J. Treatment Package:

1. Escape + no high-p
During escape plus no high-p, the therapist presented a bite of food and the low-p instruction ‘‘take a bite’’ approximately every 30 s. If Mary failed to accept the bite after 5 s, the spoon was removed and the next bite was presented at the 30-s interval. The therapist provided enthusiastic verbal praise for acceptance and mouth-clean (no food visible in mouth 25 s after acceptance).  If Mary engaged in any refusal behaviors, the spoon was removed for 30 s. The next bite was presented immediately after this escape period. Expulsion, packing, and vomiting were ignored.

2. Escape + high-p
Escape plus high-p was identical to escape plus no high-p except that three high-p instructions were presented in random order approximately every 5 s prior to the delivery of the bite of food. If Mary did not comply with a high-p instruction, the next high-p instruction was presented.

3. Escape Extinction + no high-p
Escape extinction (EE) plus no high-p was identical to escape plus no high-p except that escape was not provided following refusal behaviors. The spoon was held to Mary’s mouth until she took the bite. If she expelled the bite, it was re-presented until the bite was swallowed. 

4. Escape Extinction + high-p
Escape extinction plus high-p was identical to EE plus no high-p except that three high-p instructions were presented in random order approximately every 5 s prior to the delivery of the bite of food. If she did not comply with the high-p instruction, three-step guided compliance was implemented. 
X. Study #3 THE USE OF AN ESCAPE CONTINGENCY ANDA TOKEN ECONOMY TO INCREASE FOOD ACCEPTANCE

A. Results: 

Using a changing criterion design, the number of bites accepted and consumed was gradually increased to 15 bites per meal. These data suggest that, in some cases, escape may be a potent reinforcer for food acceptance. Clara did not accept any bites of food during the DPRA or DPRA plus PG conditions. These data suggest that a treatment package consisting of an escape  contingency and a token economy may be a viable treatment for food refusal. This treatment was implemented after attempts to use physical guidance, a common treatment for food refusal, failed. It is likely that in this case escape from food presentations may have been a more potent reinforcer for acceptance than praise or avoidance of physical guidance.
B. Dependent Variables:

(A) Acceptance (the entire bite was deposited in the mouth within 5 s of the initial presentation and the food was swallowed, as demonstrated by opening the mouth, within 30 s) and (b) food refusal consisting of head turns (turning the head or body 45 degrees past midline during bite presentation), disruptions (any part of the body comes into contact with the spoon, plate, cup, food, or the experimenter’s hand or arm during bite presentation), and mouth covers (placing the bib or one or both hands or arms on or within 2 in. of the mouth during bite presentation).

C. Duration of Treatment:

Over 100 sessions.

D. Participants:  

Clara was a 4-year-old girl who had been admitted to an inpatient unit for the treatment of food refusal.  Clara’s impairments included speech delay and possible pervasive developmental disorder. Prior to treatment, Clara received 100% of her nutritional intake from a bottle.
E. Session Length:

The meal ended once 10 bites of food were presented or after 20 min had elapsed.
F. Treatment settings:

Meals were conducted in a treatment room.
G. Materials Used:

An observation window, three  chairs, a table, and a Riftont chair (a child-sized wooden chair with a seat belt, adjustable  angle back, adjustable foot rests, and a clip-on tray). Additional supplies included a spoon, Nukt, timer, and token board.
H. Condition Changes:

1. DPRA

2. DPRA + Physical Guidance

3. DNRA (token economy)

I. Functional Assessment:

None

J. Treatment Package:

1. There were two baselines presented consisting of differential positive reinforcement of alternative behavior (DPRA).

During both baselines, Clara was prompted to take a bite of food and a level spoonful of food was presented to her mouth (midline), approximately 2 to 3 in. from her lips. If she accepted the bite within 5 s, the therapist delivered praise (e.g., ‘‘good job taking your bite’’). 
a) During one baseline (praise plus escape), she received 15 s of escape from the food presentation contingent on food refusal.  A new bite was presented every 30 s or immediately following the escape interval.

b) During the other baseline (praise plus escape extinction), the spoon remained in front of her lips until a new bite of food was presented (or she accepted the bite). The meal was terminated once 10 bites of food were presented or after 20 min had elapsed. A variety of pureed foods such as applesauce, ravioli, pudding, and carrots were presented.

2. DPRA plus Physical Guidance:

a) Physical guidance for refusal:  In one condition (PG for refusal), Clara was physically guided to accept the food contingent on food refusal.

b) Physical guidance for non-acceptance: In the other condition (PG for non-acceptance), she was physically guided to eat if she did not accept the bite within 5 s.

Physical guidance consisted of the application of gentle pressure to the mandibular junction of the jaw and depositing the bite of food in the mouth.
3. Differential negative reinforcement of alternative behavior (DNRA):

The food bites continued to be presented as in the DPRA and DPRA plus PG conditions. However, if Clara accepted the bite of food, she received a Blues Clues token. She was not permitted to play with the tokens or token board. Meals were terminated once she traded in the prespecified number of tokens (i.e., differential negative reinforcement of alternative behavior or DNRA) or 30 min had elapsed. (Although this did not occur during this study, bites of food would have continued to be presented if she did not trade in the tokens.) If she did not accept the bite within 5 s, she was physically guided to accept the bite. Initially, bite presentation was limited to applesauce and later on other foods were introduced.

Clara was initially required to earn one (applesauce) or two (other foods) tokens before meals were terminated. The number of tokens required to terminate the meal was gradually increased after two meals in a row in which she met criterion to terminate the session, and the terminal goal was 15 tokens.

XI. Study #4 ON THE RELATIVE CONTRIBUTIONS OFNONCONTINGENT REINFORCEMENT AND ESCAPE EXTINCTION INTHE TREATMENT OF FOOD REFUSAL

A. Results: 

For each participant, consumption increased only when escape extinction was implemented, independent of whether NCR was present or absent. These results were consistent with prior research suggesting that positive reinforcement alone is insufficient for increasing consumption, and that escape extinction often is necessary to increase and maintain food acceptance. However, NCR appeared to decrease inappropriate behavior for some participants.  In all cases, consumption increased only when escape extinction was implemented, independent of whether noncontingent reinforcement was present or absent. These results are consistent with prior research demonstrating not only that the presentation of positive reinforcers alone is insufficient for increasing consumption (e.g., Patel et al., 2002; Piazza, Patel, Gulotta, Sevin, & Layer, 2003) but also that escape extinction often is necessary to increase and maintain food acceptance (e.g., Ahearn et al., 1996; Cooper et al., 1995; Hoch et al., 1994; Patel et al.; Piazza, Patel, Gulotta, Sevin, & Layer).
B. Dependent Variables:

1. Acceptance:

a) Food intake: Entire bolus of food was in the child’s mouth within 5 s of the presentation.

b) During drinking sessions, acceptance was scored if any portion of the liquid entered the child’s mouth within 5 s of the presentation. 

2. Inappropriate behavior:

a) Head turns, batting or blocking the spoon or cup

3. Negative vocalizations:

a) 3 s or more of crying or whining

Data on negative vocalizations were recorded

using a duration measure.
C. Duration of Treatment:

65 to 90 sessions.

D. Participants:  

Four children who had been admitted to an intensive pediatric feeding disorders daytreatment

program participated. Jenson- 21 months, Nate – 15 months, Jaden – three year old boy,  Abbott – four year old boy.
E. Session Length:

1. All sessions were scheduled to last 5 min. However, escape extinction sessions sometimes exceeded 5 min because the child was required to swallow the last bite or drink presented before the session was terminated. However, sessions were terminated after 1 hr even if the last bite was not swallowed (the food was removed from the child’s mouth by the therapist).

2. The mean number of sessions conducted per day was 8.7 for Jensen, 9.4 for Nate, 4.7 for Jaden, 16 for Abbott (eating), and 6.2 for Abbott (drinking). Sessions blocks were conducted approximately 1.5 to 2 hr apart (e.g., 9:00 a.m., 10:30 a.m., 12:30 p.m., 2:30 p.m., 4:00 p.m.).

F. Treatment settings:

All sessions were conducted in a room with a one-way mirror. 
G. Materials Used:

A high chair, food or drink, and eating or drinking implements were present during all sessions. Toys were present during reinforcement phases as described below.
H. Condition Changes:

a) A multielement design was used to evaluate acceptance, inappropriate behavior, and negative vocalizations in the escape baseline versus NCR plus escape conditions. 

b) A multielement design also was used to examine acceptance, inappropriate behaviors, and negative vocalizations in the escape extinction versus NCR plus escape extinction conditions.

I. Functional Assessment:
None

J. Treatment Package:

1. Baseline (Escape)

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 clean mouth (no visible food in the child’s mouth 30 s after acceptance in the absence of expulsion). 

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 delivered a verbal prompt (i.e., ‘‘Finish your bite or drink’’) every 30 s until the bite or drink was swallowed. If the child engaged in any inappropriate behaviors (e.g., head turns, bats, blocks) during the presentation, the bite or drink was removed for 15 s. If the child did not engage in any inappropriate behavior, the spoon or cup remained at the child’s lips for 30 s, at which time a new bite or drink was presented. The next bite or drink was presented immediately after the escape period or at the next 30- s interval.

2. NCR + Escape

During this condition, reinforcers (preferred toys and attention) were available throughout the session. The toys remained on the child’s tray. The therapist talked, sang, and interacted with the child throughout the session. All other procedures were identical to the escape baseline.

3. Escape Extinction

During this condition, the therapist presented a bite approximately every 30 s from the initial acceptance. Procedures were similar to the previous phase; however, inappropriate behavior no longer produced escape. If inappropriate behavior occurred or if passive refusal occurred (e.g., nonacceptance without inappropriate behavior), the therapist held the spoon or cup to

the child’s mouth until he or she took the bite or drink (i.e., NRS; Hoch et al., 1994). If the child expelled the bite or drink, it was scooped up and re-presented until the bite was swallowed. If the child held the bite or drink in his mouth 30 s after acceptance, the therapist delivered a verbal prompt (i.e., ‘‘Finish your bite or drink’’) every 30 s until the bite or drink was swallowed. No differential consequences were provided for vomiting (i.e., bite presentation continued).

4. NCR + Escape Extinction

During this condition, noncontingent positive reinforcement (preferred toys and attention) was delivered throughout the session. The toys remained on the child’s tray. The therapist talked, sang, and interacted with the child throughout the session. All other procedures were identical to the escape extinction condition.

XII. Study #5 COMBINING STIMULUS FADING, REINFORCEMENT, AND EXTINCTION TO TREAT FOOD REFUSAL

A. Results: 

The food refusal of a 6-year-old girl with destructive behavior was treated using stimulus fading, reinforcement, and escape extinction. Intake increased and compliance with prompting procedures remained relatively stable despite the increased consumption requirement.
B. Dependent Variables:

1. Number of grams consumed

2. Noncompliance - consumption of a bite following a verbal or partial physical prompt

C. Participant:  

Rene, a 6-year-old girl who had been diagnosed with cerebellar atrophy, mild right hemiplegia, autism, and moderate mental retardation, was hospitalized for the treatment of severe food refusal. At the time of admission, she had a 4-year history of food refusal, often resulting in severe weight loss and dehydration requiring emergency medical attention.
D. Session Length:

Meals were terminated if 100% of the presented food was consumed or after 45 min. Two to four treatment meals were presented daily.
E. Functional Assessment:

None

F. Treatment Package:

1. Baseline:  

Rene was presented with a plate of food with age-appropriate portions of fruit, protein, starch, and vegetables. In the absence of self-initiated food consumption, a verbal prompt (‘‘Rene, take a bite’’) was provided every 30 s. Meals were terminated if she consumed 100% of the food presented or after 30 min, whichever came first. At least one baseline meal was presented per day.

2. Stimulus (food) fading

Rene was initially required to consume only a small portion of food, she frequently contacted reinforcement shortly after treatment meals were initiated. The amount of presented food was increased in 5% increments of the age-appropriate portions provided by the hospital (with the exception of an increase from 20% to 30% of fruit presented) when Rene was 80% compliant for three consecutive meals (i.e., fading).  

If compliance dropped below 80% for three consecutive meals (two meals after the change in the treatment plan), the amount of food was decreased to the previous level. 
3. Reinforcement (termination of the meal)

Meals were terminated if 100% of the presented food was consumed or after 45 min.
4. Escape extinction using guided compliance

Treatment meals began with a verbal prompt (i.e., ‘‘Rene, take a bite’’). If Rene did not comply within 5 s, a partial physical prompt (verbal prompt plus guiding Rene’s hand to the spoon) was given. If compliance still did not occur, a physical prompt (a verbal prompt plus guiding Rene to bring a spoonful of food to her lips) was given. Verbal praise was provided for successful consumption of a bite at any prompting level.  Destructive behavior resulted in no differential consequences during baseline and treatment meals, (ignored).
Data on acceptance and inappropriate behavior were collected on laptop computers using an event-recording procedure.
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