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Abstract
The purpose of this study was to investigate the effects of an intensive toilet training program on continence and self-initiation 
for elementary children with autism spectrum disorder (ASD). Researchers used a non-concurrent multiple baseline design 
(Watson and Workman in J Behav Ther Exp Psychiatry 12:257–259, 1981, https​://doi.org/10.1016/0005-7916(81)90055​
-0) with regulated randomization (Koehler and Levin in Psychol Methods 3(2):206, 1998, https​://doi.org/10.1037/1082-
989X.3.2.206) to evaluate the effects of the intensive protocol with four students with ASD in the classroom where they 
received special education services. The protocol included increased access to fluids, contingent time intervals for sit sched-
ules, programmed reinforcement, and dry checks. All four participants met mastery criteria and maintained independent 
toileting after the study’s completion. Three participants began self-initiating to use the restroom. The implications and 
recommendations for future research are discussed.
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Children with autism spectrum disorder (ASD) are more 
likely to have higher rates of urinary incontinence than chil-
dren without disabilities (Niemczyk et al. 2018; von Gontard 
2013). Children who are incontinent beyond their 8th birth-
day are less likely to become continent which emphasizes 
a need for early intervention (Singh et al. 2006). According 
to the Centers for Disease Control and Prevention (2020), 
children with ASD may experience barriers to toilet train-
ing, thus long-term incontinence, due to communication, 
language, motivation, and rigidity of routines. Parents of 
children with ASD may be discouraged to begin toilet train-
ing if their child does not demonstrate skills considered 
readiness indicators such as remaining dry, completing steps 
associated with toileting and communicating about toileting 
(Schum et al. 2002; Wheeler 2007). Additionally, attention 

that may otherwise be spent on toileting, may be allocated 
to more pressing concerns such as communication and 
challenging behavior (Hayes and Watson 2013). A lack of 
emphasis on toilet training in the early years may pose chal-
lenges for individuals with ASD and their families later on.

Parents of children with ASD experience stress due to 
long-term support needs specific to toileting (Estes et al. 
2009; Gray 1994). Stressors may include limited access 
to services, fewer opportunities to participate in the com-
munity, and increased costs. Individuals with disabilities 
experience greater opportunities to participate in inclusive 
environments with independent toileting skills (Cicero and 
Pfadt 2002). According to the American Academy of Pedi-
atrics (1999), early care providers (e.g., daycares) should 
play a role in toilet training young children. However, access 
to these services may be limited for children experiencing 
incontinence after the typical age children are in diapers 
(i.e., 3 years). Some childcare policies prevent children over 
the age of three from moving on to classrooms with their 
same age peers or continuing in a program all together if 
children are not potty trained (Bever 2016). Once children 
enter elementary school, the Individuals with Disabilities 
Education Act (IDEA 2004) requires that public schools pro-
vide a free and appropriate public education to eligible stu-
dents, but incontinence may restrict inclusive opportunities 
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and extracurricular activities (Sansosti and Sansosti 2012). 
Additionally, time spent on toilet training and hygiene may 
take away time from other educational activities. Long-term 
urinary incontinence may impact parents’ options for sum-
mer camps leaving them with fewer options for summer 
childcare. Finally, the required assistance needed to care 
for individuals who experience incontinence makes them 
more vulnerable to abuse (Sapi et al. 2009) and potentially 
diminishes their self-image (Collier et al. 2002). Given the 
barriers associated with incontinence, families and teachers 
of children with ASD may make toilet training a focal point 
during the early educational years.

Teachers and parents may incorporate goals related to toi-
let training as part of the Individualized Education Program. 
Toilet training interventions for individuals with develop-
mental disabilities are often more intensive than home-based 
programs designed for children around 2 years without dis-
abilities. Home-based programs for children around 2 years 
typically involve the parent taking the child to the restroom 
to sit at regular time points and asking the child if they need 
to use the restroom (Kaerts et al. 2014). However, inter-
ventions for toilet training become more intensive as the 
level of cognitive disability increases (Matson and Issar-
raras 2019). Azrin and Foxx (1971) developed a Rapid Toilet 
Training Method that shaped the way teachers, practitioners, 
and caregivers implement toilet training for children with 
developmental disabilities. This rapid program is intensive 
in that it comprises 16 components including emphasis on 
a specific environment, increased fluids, increased practices 
with dressing, approaching the toilet and other associated 
steps, regular monitoring for early detection of accidents, 
and complex consequences for voids on the toilet and acci-
dents. More recent research in this area has incorporated 
components of the Rapid Toilet Training Method, includ-
ing positive reinforcement for on toilet voids, increased 
fluid intake, dense trip schedules, and instruction for self-
initiation with an emphasis on these services provided in 
nonclinical settings (Cicero and Pfadt 2002; Kroeger and 
Sorensen-Burnworth 2009; Kroeger and Sorensen 2010; 
LeBlanc et al. 2005; Stadtler et al. 1999).

Non-clinical settings, such as schools, present challenges 
to toilet training due to rigid schedules, increased student to 
teacher ratios, access to restrooms suitable for training, and 
increased emphasis on academic instruction. Kroeger and 
Sorensen-Burnworth reviewed the toilet training literature 
conducted with individuals with ASD prior to 2008. The 
findings dated back as far as 1971 and of the 28 data-based 
papers found, only three studies took place completely in a 
school (Cicero and Pfadt 2002; Sadler and Merkert 1977; 
Richmond 1983). With increased focus on functional skills 
due to IDEA (2004), additional research is necessary to eval-
uate the implementation of intensive toilet training (ITT) 
packages in traditional school settings.

Cocchiola et al. (2012) evaluated the effects of a school-
based toilet training program with children ranging in age 
from 3 to 5 years diagnosed with ASD or a developmental 
delay. Each participant had all-day individualized support from 
an adult training to become a behavior analyst. The students 
remained in their diapers during baseline and the teachers 
checked the diaper every 30–60 min providing verbal praise 
contingent on dry diapers and on-toilet voids. During interven-
tion, students’ diapers were removed, and they were offered 
fluids throughout the day. Researchers provided a task analy-
sis and a verbal reminder of the contingency during each trip 
to the restroom. Children went to the restroom every 30 min 
initially, and this interval increased by 15 min after three con-
secutive days without accidents until the maximum interval, 
120 min was met. All five participants remained dry for at least 
2 h and urinated on the toilet after the completion of this study. 
Further research is necessary to replicate these findings and 
include programs to teach self-initiation to use the restroom.

In a component analysis, Perez et al. (2020) found that 
ITT packages may not be necessary for some students with 
ASD. Additionally, Greer et al. (2016) found wearing under-
wear to be the most important component for toilet training 
packages for young children and for some, this component 
alone was sufficient in improving continent voids with young 
children. The findings suggest students with ASD should 
experience wearing underwear during baseline conditions 
prior to intensive interventions to ensure complex interven-
tions are necessary.

Further research is necessary to replicate these findings 
to older children with presumably more failed attempts at 
toilet training and in the classroom setting. Additionally, 
protocols should incorporate opportunities to remove diapers 
prior to implementation of intensive protocols and with com-
ponents to teach self-initiation. The purpose of this study 
was to evaluate the effects of an ITT package on the urinary 
incontinence of early elementary students with ASD in a 
special education classroom. Researchers sought to answer 
the following research questions:

1.	 What are the effects of an ITT package on urinary incon-
tinence of early elementary students with ASD in the 
context of a special education classroom?

2.	 What are the effects of an ITT package on self-initiation 
for using the restroom of early elementary students with 
ASD in the context of a special education classroom?

Method

Participants

Four Black students receiving special education services 
in a public, university-affiliated demonstration classroom 
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participated in the study. Eight students received services in 
this classroom due to deficits in communication and func-
tional skills. Prior to baseline, all participants could (a) fol-
low simple directions, (b) sit on the toilet for 1–2 min with-
out challenging behavior, (c) independently remove pants‚ 
undergarments‚ and diapers in order to void in the toilet, 
(d) complete self-care skills including feeding themselves, 
and (e) had a history of remaining dry for periods of time 
throughout the school day. The classroom teacher gathered 
this information through surveys sent home to families. 
Participant parent and/or guardians completed the survey 
and returned it to school. Students were not included in the 
research project if their parents had medical concerns per-
taining to incontinence. The second author and lead teacher 
in the classroom where all students received special edu-
cation services, recruited the students to participate in the 
research study after classroom data revealed they primarily 
voided in diapers. Researchers received parental permission 
for all students to participate in the study and prior to the 
onset of toilet training they were asked several questions 
about their history with toilet training. All parents reported 
attempting toilet training with their child upwards of 11 
times with zero success.

Nate

The first participant, a first-grade male student, was 6.5 years 
of age and was eligible for special education services due 
to characteristics of ASD. Nates Verbal Behavior—Mile-
stones and Placement Program (VB-MAPP; Sundberg 2008) 
scores were 11.5 out of 170 on Milestones, 68 out of 96 on 
Barriers, 22 on Transitions, and zero on the Early Echoic 
Skills Assessment (EESA; Esch 2008). Academic goals for 
Nate included receptive identification of letters, numbers, 
shapes‚ and common objects, as well as counting using 
1:1 correspondence. Prior to the onset of the study, Nate 
communicated with one to two-word phrases on an iPad 
equipped with speech-generating software. He was taught 
to request ‘toilet’ with Most-to-Least prompting (Baer et al. 
1967) using the speech-generating device for the initiation 
portion of the study. To access “toilet” on the device, Nate 
had to press the home living button and then the toilet but-
ton was visible.

Ivy

Ivy, a female kindergarten student, was 6.2 years of age 
at the start of the study. She had an educational eligibil-
ity of ASD. Ivy’s VB-MAPP scores were 60.5 out of 170 
on the Milestones assessment, 41 out of 96 on the Barri-
ers assessment, 29 on the Transitions assessment, and 72 
on the EESA. Academic goals for Ivy included expressive 
identification of letters, numbers, letter sounds, common 

objects, shapes answering personal questions, rote count-
ing‚ and counting using 1:1 correspondence. Prior to the 
study, Ivy communicated using two-to-three-word phrases 
and was taught to initiate bathroom trips by saying “potty” 
and/or exchanging a picture of a toilet with model prompts.

Dan

Dan, a first-grade male student, was 6.8 years of age at the 
time of the study with an educational eligibility of ASD. 
Dan scored 11.5 out of 170 on the VB-MAPP Milestones, 79 
out of 96 on the Barriers, 16 on Transitions, and zero on the 
EESA. Academic goals for Dan included matching shapes, 
letters, numbers, and common objects. Prior to the onset 
of the study, Dan communicated with Picture Exchange 
Communication Systems (PECS; Bondy and Frost 1994) 
by combining sentence starters with pictures of items. He 
communicated with various staff across all school and com-
munity settings. Dan was taught to initiate bathroom trips 
by exchanging the sentence strip with two pictures to state 
‘I want potty’ following the procedures of PECS.

James

James, a second-grade male student, was 7 years of age 
at the time of the study. James received special education 
services due to his significant developmental delays. James 
also engaged in behaviors consistent with ASD. On the VB-
MAPP assessment, James scored a 4.5 out of 170 on Mile-
stones, 85 out of 96 on Barriers, 16 on Transitions and 0 on 
the EESA. Academically, James’s goals included matching 
shapes, numbers, letters in his name, and common objects. 
Prior to the onset of the study, James mostly communicated 
by taking the listener’s hand and directing it towards what he 
needed or handing the listener an item to request assistance. 
James had experience with PECS training but needed addi-
tional support with discriminating pictures. To assist with 
discriminating the picture of the toilet from other pictures, 
the team used a 2.5 × 4 in potty picture with bolded letters 
and a blue background.

Setting and Materials

The study took place primarily in the participants’ classroom 
and assigned hallway restroom. The classroom was located 
in an urban Title I public school in the southeast United 
States. Faculty and graduate students affiliated with the local 
university operated the classroom. The lead teacher, a certi-
fied teacher, completed her master’s program during the time 
of the project. The support staff in the classroom consisted 
of graduate students pursuing master’s degrees in applied 
behavior analysis and adapted curriculum special education. 
Each day there were at least five staff in the classroom. The 
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lead teacher and one support person with a bachelor’s degree 
in special education conducted the study. All classroom staff 
and members of the research team were trained on how to 
communicate with students through their augmentative and 
alternative systems of communication.

Response Definitions and Data Collection

Researchers collected event recording data on the primary 
dependent variable, percent of urine in-toilet voids. The 
data sheets are available by contacting the first author. The 
researcher recorded on-toilet voids when they occurred dur-
ing restroom trips and off-toilet voids when voids occurred 
without the student on the toilet. The team defined urine in-
toilet voids as any void that produced at least one second of 
a continuous stream of urine in the toilet. Only one on-toilet 
void could be recorded per trip to the restroom. Off-toilet 
voids occurred when a student voided anywhere besides 
the toilet (e.g., next to the toilet, hallway, classroom). They 
calculated percent of voids by dividing the number of urine 
voids that took place on the toilet by the total voids (voids 
off toilet and voids on toilet) across each day. The research 
team also monitored initiated voids defined as any time the 
participant requested a trip to the restroom by exchanging 
a picture of a toilet, vocalizing “potty,” or any other associ-
ated word, or touching the picture on a speech-generating 
device. Researchers calculated these data by dividing the 
number of initiated voids by the total voids (voids off toilet 
and voids on toilet).

Procedures

Researchers implemented an ITT package (Harbin et al. 
2016). Participants wore underwear under clothing during 
baseline and intervention conditions across the entire school 
day (8:00 AM to 2:00 PM) and had access to an established 
augmentative and alternative communication system (e.g., 
picture card or SGD) across baseline, intervention, and main-
tenance conditions and environments to allow for initiations 
to use the restroom. Each school day was considered one 
session. During baseline, the researcher brought the child 
to the restroom every 90 min and instructed them to remove 
their clothing and sit on the toilet for 5 min. Intervention 
consisted of several components including: contingent time 
intervals for sit schedule, programmed reinforcement for on-
toilet voids, dry checks after accidents, increased access to 
fluids, and initiation training.

Pre‑baseline

Pre-baseline represented the classroom procedures prior to the 
onset of the study. These data were collected daily to com-
municate with families and provide a routine around using 

the restroom. During this time, all participants wore diapers 
(sent by their caregivers) under their clothing throughout the 
school day. Researchers took students to the restroom every 
60–90 min. Researchers gave students the opportunity to sit on 
the toilet if they initiated but did not require them to sit. If the 
participant had soiled their diaper, the researcher used gradu-
ated guidance (MacDuff et al. 1993) to prompt the participant 
to complete the steps to remove soiled clothing and replace 
with clean clothing. If the participant voided on the toilet the 
researcher simply said, “Good job going potty” and returned 
to the classroom activities.

Preference Assessment

Researchers conducted preference assessments for all partic-
ipants prior to the start of intervention. A multiple stimulus 
without replacement (MSWO) preference assessment was 
conducted for food and leisure items. Researchers chose 
five items to include for each category based on the par-
ticipants general classroom preferences. General classroom 
preferences were determined at the beginning of the school 
year through parent/caregiver interview, records review, and 
classroom observations. For each category the MSWO was 
conducted two to three times for each participant to ensure a 
consistent hierarchy. The top-ranking food and leisure items 
were used as reinforcers during intervention.

Baseline

The purpose of this condition was to establish the frequency 
of voids without an ITT package and introduce underwear 
prior to intervention. At the start of each participant’s day 
researchers helped participants change out of their diaper 
and into underwear. The researchers took participants to the 
restroom every 90 min from 8:00 AM to 2:00 PM. If partici-
pants arrived late to school, they changed to underwear upon 
arrival. Every 90-min interval, researchers escorted each 
participant to the closest school bathroom. After determin-
ing if the participant was wet or dry, the child sat for 5-min 
on the toilet. During the 5-min, researchers provided the 
participant with moderate attention. If a participant voided 
on the toilet during baseline, the researcher stated “Good job 
going potty” with neutral affect. If the participant voided off 
the toilet during baseline, the researchers escorted the child 
to the restroom and changed their soiled clothes with neutral 
affect and minimal vocalizations.

Intervention

Contingent Time Intervals for Sit Schedule

At the start of intervention researchers brought the par-
ticipant to the restroom every 15 min. Similar to baseline, 
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researchers encouraged participants to sit on the toilet for 
5 min during each scheduled sit. If the participant voided 
in the toilet, the interval between sits increased by 5 min. 
Each successful void resulted in an increase in the inter-
val by 5 min (i.e., 15 min, 20 min, 25 min) until the inter-
val reached 120 min. If the participant voided off the toilet 
twice without a successful void, the interval was decreased 
by 5 min (e.g., 25–20 min). If there were two consecutive 
off-toilet voids followed by an on-toilet void, the interval 
length remained the same.

Programmed Reinforcement

If the participant voided on the toilet, the researchers pro-
vided behavior specific praise (e.g., “Good job going pee in 
the potty”) and the top reinforcer identified in the preference 
assessment immediately following the void on the toilet. The 
participant could play with tangible items for 2 min and 
consume one preferred food item. The reinforcer for on-
toilet voids was only available for successful voids during 
the course of the training.

Response to Accidents

If a participant voided off the toilet, researchers responded 
by saying “we pee on the potty” in a quiet neutral affect and 
they were immediately brought to the restroom. Research-
ers instructed the student to remove their soiled clothing 
and implemented graduated guidance as needed. If the void 
began off the toilet but ended on the toilet, a successful void 
was counted, and the student accessed the programmed 
reinforcer.

Dry Checks

If the participant did not urinate on the toilet during a sched-
uled trip to the restroom the researchers implemented dry 
checks for the subsequent interval. The researcher set an 
interval timer that alerted them every 5 min. At this time the 
researcher approached the student and stated, “I am going 
to check to see if you are wet or dry” and prompted them 
to check their underwear with their own hand with physical 
prompting. If the participant was dry, the researcher stated, 
“Good job staying dry” and if they were wet the researcher 
immediately brought them to the restroom and completed 
the steps for off-toilet voids. If the participant voided on the 
toilet, dry checks did not take place during the following 
interval.

Initiation Training

All participants had access to their established augmentative 
and alternative communication system throughout the day. 

Researchers placed a picture of a toilet on the front of PECS 
books or the home screen of each individual’s speech-gener-
ating device. For participants who communicated primarily 
with spoken words, the researcher ensured they had access to 
a laminated picture of the toilet throughout the day to allow 
for prompting an exchange and multiple modalities of com-
munication. During intervention, researchers prompted the 
participant to exchange or activate their SGD prior to each 
trip to the restroom using most-to-least prompting (McDon-
nell and Ferguson 1989). All participants had the opportu-
nity to initiate a trip to the restroom anytime throughout the 
day if they vocalized, exchanged a picture or activated their 
device. If they initiated a trip, the researcher immediately 
brought the participant to the restroom and allowed them to 
sit on the toilet for 5 min. If they voided on the toilet after 
initiation, they accessed programmed reinforcers and the 
time in between intervals was increased by 5 min. If during 
the interval the participant initiated and did not void on the 
toilet, the researcher brought them back to the classroom and 
responded to every subsequent initiation during the interval 
with “we’ll go to the potty in a little bit.”

Increased Access to Fluids

After changing into underwear and arriving at the class-
room, researchers provided the participant with access to 
one cup of a moderately preferred drink (i.e., water, juice). 
Researchers moved the cup within 1 m of the participant 
throughout the day to ensure participants had access to flu-
ids throughout the day. Researchers prompted participants 
to drink fluids every 10 min during off-toilet intervals until 
the interval reached 60 min at which point the researcher 
prompted approximately 2–3 times during the interval. 
Participants were never forced to drink fluids. Fluid intake 
never exceeded 24 oz (710 mL). Researchers tracked the 
participants fluid intake by filling up a pitcher with labeled 
measurements at the beginning of each school day and filling 
up the participant’s personal cup from that pitcher. At the 
end of the day the remaining fluid in the participant’s per-
sonal cup was poured back into the pitcher and the number 
of ounces that remained in the pitcher was then subtracted 
from the amount from the start of the day. This information 
was recorded on the data sheet.

Generalization and Maintenance

Researchers programmed for generalization by exploiting 
natural consequences, reinforcing occurrences of gener-
alization, training diversely with sufficient stimulus exem-
plars, and incorporating common salient social and physi-
cal stimuli (Stokes and Osnes 1989). When participants 
remained dry, they escaped discomfort due to soiled clothes 
thus accessed the natural consequence. When participants 
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voided in other settings and with other classroom staff, they 
also accessed programmed positive reinforcers (e.g., food 
and preferred leisure items). Participants were taken to the 
various restrooms within the school and during community-
based instruction (e.g., community center pool, fast food 
restrooms, retail locations) by various classroom staff. By 
incorporating different settings and classroom staff, research-
ers programmed for the transfer of stimulus control to the 
naturally occurring stimuli in the environment. Despite the 
variability in staff and restroom location, researchers kept 
the toilet picture and teacher directive consistent throughout 
all environments to incorporate common salient stimuli.

Researchers programmed for maintenance by gradually 
increasing the time between restroom visits, systematically 
thinning the schedule of reinforcement for on-toilet voids, 
and training parents and other staff at the completion of toilet 
training. Once each participant reached mastery criteria, 1 
full day at 120 min intervals with zero accidents, researchers 
continued the intervention package for 6 days. During those 
6 days, the researcher refrained from conducting dry checks 
and did not offer additional fluids to the participant. After 
6 days, researchers thinned the schedule of reinforcement for 
on-toilet voids. Every 2 days that the participant did not have 
an accident, the magnitude of reinforcement was reduced. 
For example, for Nate, his reinforcement included 4 chips 
and 2 min on the iPad during treatment. Post-maintenance, 
time on the iPad was thinned by 30 s every 2 days, contin-
gent upon zero accidents, until it was no longer used as a 
reinforcer. Chips were reduced by one every 2 days after this, 
when the number of chips reached one, half of the chip was 
given and then ¼ until it was no longer used as a reinforcer. 
Social praise provided by the researcher, such as “great job 
going pee on the toilet” remained constant throughout main-
tenance. Once each participant reached criterion for mastery, 
the primary researcher invited the parents or guardians to 
the classroom to provide training to program for generaliza-
tion and maintenance in the home setting. During the parent 
training, the researcher reviewed information specific to how 
the participant initiated and any idiosyncrasies pertaining to 
their toilet training plan. The researcher also provided guid-
ance on how often to take the children to the restroom, how 
to respond to accidents, and how to respond to in-toilet voids 
at home. Parents also had the opportunity to ask questions 
and were encouraged to discontinue diapers during the time 
the participant was awake at home.

Reliability

Interobserver agreement (IOA) was collected across 27% of all 
baseline, intervention, and maintenance sessions for all partici-
pants. A trained support person from the classroom that was 
available at the time of the bathroom trip collected this data. 
The support person varied depending on the time of day. The 

second author calculated IOA with trial-by-trial (Cooper et al. 
2020), by dividing the number of trials with agreements by 
the number of trials with agreements plus disagreements and 
multiplied by 100. IOA for all sessions was 100% agreement 
across all participants. A support person also collected pro-
cedural fidelity data using a checklist specific to the baseline, 
intervention, and maintenance sessions. Procedural fidelity 
across 27% of all conditions for all participants was 100%.

Experimental Design

Researchers evaluated the effects of the ITT package on incon-
tinence with a non-concurrent multiple probe design (Gast 
et al. 2018) with regulated randomization (Koehler and Levin 
1998). Kratochwill and Levin (2010) describe regulated rand-
omization with two primary components: (1) random assign-
ment of the order participants begin intervention (2) and ran-
domization of the specific start time within each tier. After 
identifying four participants based on the inclusion and exclu-
sion criteria, the team randomized the order participants would 
begin intervention prior to baseline. Once baseline responding 
was stable and after 5 days of baseline data collection, the 
researchers randomly decided on the start point by flipping 
a coin. For instance, if baseline data were stable after 5 days 
of responding the researcher flipped a coin on the 5th day to 
determine if the participant would begin intervention on day 6 
or 7. The team used the ‘flip a coin’ function on google.com, 
deciding prior to the flip that heads meant to start intervention 
and tails meant 1 more day of baseline. Therefore, there were 
two random start points for each participant (k = 2). By ran-
domizing the start point after stable baseline responding, the 
team did not compromise visual analysis, an important com-
ponent of single-case design. After the first participant began 
intervention, they remained in the intervention condition until 
they voided 100% of voids on the toilet for 1 day with sched-
uled trips to the restroom every 90 min. In order to maintain a 
staggered start point across participants the second participant 
did not begin intervention until the first participant had begun 
responding to treatment (reaching the criteria of 90 min off 
toilet intervals and 100% of voids in the toilet). Therefore, the 
second participant did not begin intervention until day 21 and 
the third participant did not begin intervention until the 32nd 
day. Researchers collected probe data throughout intervention 
to evaluate the internal validity of the independent variable.

Results

Figure 1 displays the percentage of voids in the participant’s 
diaper during pre-baseline and on toilet voids and self-initi-
ated voids for all four participants during baseline and inter-
vention. Each session represents one school day.
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On‑Toilet Voids

Nate

During the pre-baseline condition, Nate urinated 100% of 
voids across all sessions in his diaper. All of Nate’s voids 
occurred outside of the toilet during baseline when Nate 
transitioned to underwear. At the onset of intervention, 

an immediate change in level occurred for Nate, but data 
remained variable with one data point dropping to baseline 
levels. By the eighth session of intervention (75–80 min 
interval restroom trips), Nate’s voids occurred in the toilet 
100% of the time. Nate reached the criteria of 1 full-day at 
120-min interval restroom trips with zero accidents on the 
15th day of intervention. Nate remained dry across all six 
sessions of maintenance.

Fig. 1   Percentage of voids in 
diaper, in-toilet voids, and self-
initiated voids
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Ivy

During the pre-baseline condition, Ivy urinated 100% of 
voids across all sessions in her diaper. Ivy voided in the 
toilet for two out of four sessions during baseline, but the 
percentage of in-toilet voids did not exceed 50%. Follow-
ing the introduction of intervention there was a change in 
level compared to the baseline condition with six of eight 
sessions remaining above baseline levels. Ivy voided in the 
toilet 100% of sessions with 1 full day at 120 min intervals 
with zero accidents by the tenth session of intervention. Ivy 
remained continent across all six sessions of maintenance.

Dan

During the pre-baseline condition, Dan urinated 100% of 
voids across all sessions in his diaper. Dan voided in the 
toilet for two out of seven sessions, but his percentage of on-
toilet voids did not exceed 40% in baseline. A slight change 
in level occurred during intervention and five of the initial 
seven data points did not overlap with baseline data. Fol-
lowing the removal of excess fluids at day 39, there was an 
immediate change in level with some variability and Dan 
voided off the toilet at least 20% of every session. Accidents 
commonly occurred in the morning, so researchers incorpo-
rated an additional trip to the restroom following breakfast. 
Following this slight change in procedures, Dan remained 
dry across the entire school day with trips to the restroom 
every 120 min. Dan remained dry across all six sessions of 
maintenance.

James

During the pre-baseline condition, James voided in his dia-
per for 100% of all but one session. During the fourth data 
collection day of pre-baseline, James voided 25% of the time 
in the toilet. When James transitioned to underwear from 
diapers, he immediately voided in the toilet 50% of trips to 
the restroom. The following three sessions he did not void 
in the toilet, but there was an abrupt change in level follow-
ing the fourth session of baseline. By the sixth session of 
baseline, James voided in the toilet for 100% of voids and 
continued this pattern across the remainder of sessions.

Initiation

Nate

During pre-baseline and baseline, Nate did not initiate trips 
to the restroom. On session 18, the 8th day of intervention, 
Nate initiated 100% of trips to the restroom with his SGD. 
Nate initiated across all remaining sessions of intervention 
and maintenance for 33–67% of trips to the restroom.

Ivy

During pre-baseline and baseline, Ivy never initiated trips to 
the restroom. Ivy first initiated a trip to the restroom on day 
28, the 8th day of intervention, by vocalizing. She never ini-
tiated more than 50% of trips to the restroom and this behav-
ior did not maintain beyond the first session of maintenance.

Dan

Dan did not initiate trips to the restroom during pre-baseline 
or baseline conditions. Dan infrequently initiated trips to the 
restroom after session 35, the 4th session of intervention by 
exchanging a PECS sentence strip with the words and pic-
tures, “I want to potty.” The last session of intervention, Dan 
initiated 63% of trips. The variability in initiation stabilized 
slightly across the last five sessions of maintenance ranging 
from 57 to 17%.

James

James did not participate in initiation training during the 
course of the study, since he became continent with the 
removal of the diaper.

Discussion

The purpose of this study was to evaluate the effects of an 
ITT program in the context of a school setting on continent 
voids and self-initiation for restroom trips for children with 
ASD. Three of the four participants met the mastery criteria 
and remained dry across the school day when taken to the 
restroom every 120 min. The fourth participant reached mas-
tery criterion during baseline when his diaper was removed. 
Three of the four participants demonstrated some improve-
ment with self-initiation for trips to the restroom.

These findings provide additional evidence to support the 
effectiveness of ITT packages implemented in classroom set-
tings (Cocchiola et al. 2012). The ITT incorporated compo-
nents of the Foxx and Azrin (1973) protocol but notably did 
not include punishment-based procedures (e.g., overcorrec-
tion) suggesting these components may not be necessary 
when toilet training children with ASD and developmental 
disabilities. This is relevant considering the requirement of 
behavior analysts and classroom teachers to avoid punitive 
measures if possible (Behavior Analysis Certification Board 
2014; Council for Exceptional Children 2015). This study 
extended the findings of previous research by incorporat-
ing strategies to teach self-initiation (Cocchiola et al. 2012; 
Kroeger and Sorensen-Burnworth 2009) and exposure to 
underwear prior to intensive interventions (Greer et al. 2016; 
Perez et al. 2020).
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Clinical Implications

These findings provide preliminary support for consistently 
pairing trips to the restroom with prompted communica-
tion for initiation. Participants did not initiate all trips to 
the restroom, but the percentage of self-initiated restroom 
trips may have been appropriate for this age of students 
since students in early elementary years are often taken to 
the restroom regularly throughout the day as a preventa-
tive measure. Additionally, these findings suggest that ITT 
programs are effective in the classroom setting as long as 
enough staff are available to support the student. School sys-
tems may consider providing short term classroom support 
(e.g., 1–2 weeks) for the initial days of toilet training before 
a reasonable sit interval is attained (e.g., 60 min between 
trips to the restroom). Finally, teachers may be more likely 
to approach toilet training with students still in diapers, but 
they should consider removing diapers before toilet training 
or as part of the intervention (Greer et al. 2016). As noted by 
the final participant, James, diaper removal was sufficient for 
increasing continence and on-toilet voids.

Future Research

Researchers should consider incorporating similar phases, 
pre-baseline with diapers, baseline without, and intensive 
intervention but stagger the onset of baseline to evaluate 
the effects of diaper removal. Some informal follow up with 
families took place following the completion of the main-
tenance phase, but formal follow up and extended mainte-
nance was made impossible due to the COVID-19 pandemic. 
Future research should evaluate the effects of the program on 
home toileting to determine the level of training necessary 
to transfer stimulus control to the home setting.

Limitations

Although the results of this study indicate that the ITT 
package was effective for increasing on-toilet voids and ini-
tiations, some limitations may have impacted the internal 
validity of the study. First, the ITT package did not directly 
teach participants to have a bowel movement on the toilet. 
When participants did have a bowel movement the team 
provided the same reinforcers for on-toilet urine voids and 
treated the occurrence as an accident for off-toilet bowel 
movements. The participants did not regularly have bowel 
movements at school. Next, researchers evaluated the effects 
of the intervention with a non-concurrent multiple baseline 
design. Researchers attempted to strengthen this design and 
dispel concerns regarding threats to internal validity such 
as history and maturation by incorporating regulated ran-
domization (Koehler and Levin 1998) and chronologically 

displayed data. Due to logistics including number of staff 
and sanitation issues, researchers did not begin baseline on 
the same day for all participants but provided pre-baseline 
data to indicate the number of on toilet voids and accidents 
for all participants. Finally, the incorporation of regulated 
randomization prevented the researchers from extending the 
baseline phase specifically for Ivy and Dan to determine if 
the long-term use of underwear would have led to mastery 
criterion for both participants. When researchers determined 
the start point for intervention, all baseline data were sta-
ble. The researchers chose to continue with the intervention 
condition despite some variability in baseline due to the a 
priori determination of randomized intervention start times 
(Koehler and Levin 1998) and the necessity to prevent off-
toilet voids due to cleanliness and the dignity of the students.

Results of this study suggest that ITT packages are effec-
tive at increasing on-toilet voids and continence for early 
elementary students with ASD in the classroom setting. All 
participants became continent during the course of the study 
and one student became continent during baseline after his 
diaper was removed. Additionally, the three students that 
participated in the intensive toilet training package dem-
onstrated initial progress with self-initiation. Additional 
research is needed to continue to investigate the various 
components of ITT packages.
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