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In the current case example, we implemented a treatment that improved the toileting skills of a 6 year-old-boy diagnosed with Fragile X Syndrome.  The treatment program was implemented in a self-contained special education classroom at a local elementary school.  A four-phase investigation was completed, which included a 2 week baseline, a two part 15 week treatment, and a follow-up assessment.  During Phase 1, we conducted a preference assessment to determine potential stimuli to serve as reinforcers and gathered baseline data.  For initial treatment we also slowly increased the amount of liquid the subject consumed and reached 8 ounces per session by week 8 of the program, which resulted in an increase of toilet usage.  Finally in the last phase of treatment, the food edible was gradually faded.  During phase 4, a follow-up probe in the participant's home setting was completed three years after the formal collection of data.  Overall our results demonstrated that a toilet training treatment could be instituted in the school setting.  The long-term follow up data indicated that the increases in toileting were maintained at school and home.  The present findings also replicate the previous behavioral research on toileting.  

Toileting skills are an important part of a child's development and are a necessary skill that enables independence and acceptance in social settings (i. e. community environments such as school).  A variety of procedures have demonstrated to be successful in reducing the urinary incontinence of young children. Rubin and Fisher (1982) concluded that typically developing children learn bowel control first, followed by bladder control, and are finally capable of nighttime bladder control. For toilet training procedures to be effective, the program must provide increased opportunities for increased child responding and include reinforcement.  In addition, these authors suggested toilet training usually progresses faster if the child has bowel movements at the same time each day.  Given this 
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requirement, McClurg (1986) suggested strict adherence to an established toileting schedule.  If a schedule is not followed, toilet training often becomes a frustrating task for the child and the care providers (McClurg, 1986). Thus, to maximize toilet training success, a toileting schedule appears to need to be in place that provides opportunities to engage in appropriate toileting behaviors.  

As children begin to show an interest in using the toilet, Mather (1976) advises the use of a tangible consequence, such as an edible treat or free time, for appropriate toilet usage. Mather further suggests that consequences should initially include the use of small token rewards, that can be faded until the use of the natural consequence of verbal praise is used to maintain treatment gains. He believed that tokens reward early in the toilet training process encouraged self-motivation.  

In some cases, toilet training can be problematic because the child fails to emit toileting behaviors (i.e. he or she rarely uses the toilet).  To further complicate toileting, a parent or caregiver cannot easily set the occasion for a child to empty their bladder.  To increase the likelihood of urination, Azrin and Foxx (1971), advocated frequent liquid intake with scheduled periods of sitting on the toilet.  In addition, they also recommended increased intake to increase the likelihood of urinating during toileting sessions.  Lastly, Azrin and Foxx (1971) note the need for interventions to be to conducted on a daily basis until the child displayed 100% toileting success.  This method, although intense, requires a great deal of time, and supervision by a trained professional.  These factors might make it an impractical treatment implemented in naturalistic settings such as public schools.  Specifically, the time and effort involved may be to intense for an already busy teacher.  Despite the effort involved in toilet training, parents have been shown to implement effective toilet training programs in the home setting (Feldman, Case, Garrick, MacIntyre-Grande, Carnwell, & Sparks, 1992; Mahoney, Van Wagenen, & Meyerson,1971).  

Toilet training implemented in the home is not without difficulty and can be very time consuming (Steinberg, Williams, & DaRos, 1992).  Also, parents often find that training their child to not eliminate in clothing and in locations other than the restroom can be a difficult and frustrating task (Foxx & Azrin, 1972). 

To transfer the toilet training program to the home setting, Honig (1993) recommended that therapists first provide tips that facilitate a parent’s understanding of the actions needed.  For example, it is important for parents to resort to punishment procedures when the toilet training efforts become more difficult.  In fact, punishment can be ineffective method for promoting successful behavior in children (Clark, Rowbury, D. M. Baer, & A. M. Baer, 1973).  Honig (1993) found that consistent toilet use during the day and increasing the liquid intake to be effective. 

Foxx and Azrin (1971) have discovered that the key to long-term maintenance of toileting skills is to provide opportunities for the child to use various toilets throughout the house and school; this promoting generalization of toileting skills.  In order expedite toilet training, Foxx and Azrin (1971) also suggested the use of imitative learning in addition to 
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shaping.  For the current case report, we provided an alternative procedure for prompting in-toilet urinating by encouraging increased liquid intake by using a food reinforcer that was high in sodium.  We hypothesized that a sodium rich reinforcer would increase voluntary fluid intake, which, in turn, would result in increased opportunities to urinate.  We also employed a strict schedule for toilet opportunities and a fixed ratio of tangible rewards which was faded over a 14-week period.  To assess maintenance of treatment effects, we gathered data in the home and school three years after the toilet training program had been implemented.  Finally, we attempted to carry out a Level III evaluation (Hawkins & Hursh, 1992; Hawkins & Warren, 1999) of the project with the teacher and parent serving as primary therapists and data collectors.  

Method

Participant and Setting
Our participant was a 7-year-old male, previously diagnosed with Fragile X Syndrome.  A multitude of aberrant behaviors, cognitive deficits, and poor self-help skills had limited acquisition of independent toileting skills.  The child had limited verbal communication and academic skills.  However, he was very responsive to edible reinforcers when asked to complete work activities. 

All sessions, except for home probes, were conducted in a classroom located in a public elementary school.  The classroom included eight other students, two teacher assistants, and a certified special education teacher.  A bathroom located in the classroom served as a changing station and as the toilet training facility.  The participant's special education teacher (first author) conducted all experimental manipulations.  All toilet training sessions were conducted during one-on-one instruction times.   All other children were taught in another part of the room during the toilet training sessions. 

Response Definitions

There were two target behaviors evaluated in the present study: toilet success and dry diaper.  Appropriate toileting was defined as the subject independently pulling down his pants, sitting on the toilet, eliminating, cleaning, pulling his pants up, and washing his hands.  Dry diaper was defined as the subject's diaper being free of urine and fecal matter when the participant was observed.

Reliability
Interobserver reliability was obtained during 90% of the baseline and for 100% of the intervention sessions using an event recording system.  Two observers independently  recorded toilet success and dry during each toilet session.  The percent of interobserver agreement was calculated by dividing the agreements of behaviors counted by one observer by the number of agreements plus disagreements between observers, and multiplying by 100.  The percent of interobserver agreement for toilet success was 100% and the percent for dry was 100%.
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Experimental Design and Experimental Conditions

A four phase single case AB design was employed (Kazdin, 1982).  During Phase 1, a preference assessment was completed to identify potential reinforcers for toileting success.  The preference assessment consisted of a parent and teacher interview and observations of the participant's preferred foods to a 2-week period.  This assessment revealed that  the participant's preferred food was pepperoni.  Phases two, three, and four consisted of baseline, treatment, and a three-year follow-up condition.  Thus, the investigation was a Level III (Hawkins & Warren, 1999) research project.  

Baseline.  During baseline, no toilet schedule was in place, successful toileting did not result in food reinforcement, and he was not encouraged to increase his fluid intake.  This condition was in effect for two weeks.  

Toilet training.  During treatment, the participant was provided reinforcement in the form of a high sodium edible for each toilet success and was provided with an opportunity to eliminate every 30 minutes.  If the participant sat on the toilet and was dry, he received 1 piece of pepperoni.  If the participant sat on the toilet and eliminated successfully, he was given 4 pieces of pepperoni.  If the participant was found to be wet at the beginning of the toileting session, he was prompted to clean himself using 3-step prompt and no reinforcement was provided.  During the treatment phase, we allowed the participant to have 4 oz. of water at the beginning of the toilet session.  However, because of the high sodium content, the participant began to consume more fluids.  We then permitted the participant's consumption of liquid to increase to 8 oz.  

When pepperoni was faded out (i.e. at the end of the week 13) fluid consumption was also reduced to 4 oz by the end of the training program.  If the participant was wet within the 30 minute period between toileting sessions, he was prompted to clean himself using three-step prompts.  This prompting included wiping himself, removing soiled clothing, and placing them in a plastic bag in his backpack.  

Follow up data collection.  Data were again collected at both home and school three years after the toilet training program at school had been implemented. This was done to determine the maintenance of treatment gains over time.  

Results

The number of appropriate toileting and dry behaviors during baseline, the toilet training program and the parental probe are shown in Figure 1.  The mean number of toilet success during baseline was less than 20% (range: 10%-25%) and he was rarely dry (M=20%, range: 15%-25%).  When treatment was implemented, there was an immediate increase of toilet success to 60% of the sessions after the fourth day.  The mean percentage of observations that the participant was toileting averaged 55% (range 20%-98%).  

By the eighth week of the program, the participant's mother also reported independent toileting was also occurring at home. The follow-up probes conducted 3 years after treatment demonstrated appropriate toileting behaviors had increased to 100% across all settings.  
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Figure 1.

The percent of appropriate toileting (upper panel) and dry diaper (lower panel) during baseline, treatment, and follow-up.
Discussion

In the current evaluation, a toilet training treatment was implemented that consisted of edible rewards for toilet success.  Two aspects of this study are of the most interest for persons who treat children with toileting problems.  First, the treatment was successfully implemented and evaluated by the participant's teacher and his mother. The 
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implementation of this treatment occurred following the first author's review of the literature regarding toilet training. Thus, the current investigation provided a nice application and evaluation of how the research literature helped a teacher and parents provide a behavioral treatment package in two naturalistic settings.  Second, toilet training success generalized from school and home settings and was maintained for a 3-year period.  The child's mother reported the occurrence of nighttime wetting was 100% at the beginning of baseline.  By the end of follow-up data collection, the child had completely dry nights for a whole year.  Also, according to the mother, the child was verbalizing when he needed to use the bathroom.  The present case report replicated the work of Azrin and Foxx (1971) and Foxx and Azrin (1972).  In addition, the unsolved problem of incontinence within a setting other than the home was addressed.  In these cases, incontinence was reduced by 90% and eventually had decreased to near-zero.

Despite the positive outcomes, there were some limitations to the current Level III case study.  The fact that the preferred edible needed to be a high sodium edible, which increased the need for liquid consumption, may not be possible for all children. Specifically, not all children will prefer edibles such as pepperoni.  For these children, implementation of pepperoni as a reinforcer would probably fail to increase toilet success.  Second, not all school settings contain a bathroom inside the classroom, which enabled bathroom visits of every 30 minutes. This lack of toilet access could essentially increase the amount of accidents the child has because of elimination occurring on the way to the restroom.  Finally, other rival hypothesis cannot be ruled out due to the use of a single case design that does not allow for the establishment of a functional relationship between the treatment and the changes in behavior.  However, as Hawkins and Hursh and Hawkins and Warren (1999) have wisely pointed out, teachers and parents are not that concerned about the establishment of functional relationships as they are in a substantial change in the child's behavior.  

By the end of the investigation, the participant was better indicating to his teacher and mother when he needed to use the bathroom.  This was an indication that the child was having better control over his own behavior, thus allowing the child to become more independent. Once this skill was developed the staff began to train dressing skills.  Finally, he has been more accepted by his peers and participates in the general education classroom, a setting he was denied access to without independent toileting skills.  This anecdotal evidence provides a small measure of clinical significance of the outcomes we obtained.  
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