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Introduction: Pediatric therapists in school-based practice can incorporate
exercise promotion through adaptive cycling for children with disabilities who
experience high levels of sedentary behavior and low levels of moderate to
vigorous activity.
Methods: The impacts of an adaptive cycling pilot program for children with
disabilities were investigated through a community-based participatory study.
During an eight-week intervention, students had a goal of riding adaptive
cycles three times a week for twenty minutes. Using a pre-and post-test
design, primary outcomes included individualized goal attainment scaling
(GAS) linked to students’ individualized education plans (IEP) and the 6-minute
cycling test (6MCT) measuring cycling distance. Secondary outcomes included
cycling duration over time, assistance levels for pedaling and steering, a
“happiness scale”, and overall program satisfaction of parents and teachers. To
prevent harm, pain behavior was examined using the Faces, Legs, Activity, Cry,
Consolability (FLACC).
Results: Cycling had a positive impact on students with disabilities. No increased
levels of pain behavior or adverse events were reported. Individual GAS T-score
means significantly improved to 0.24 and program effectiveness achieved a
T-score value of 50.53. The mean distance of 6MCT increased from 728.95
feet to 880.5 feet. Secondary measures also documented significant
improvement. Parents and teachers reported high overall satisfaction.
Discussion: Adaptive cycling can incorporate needed physical activity into the
school day and also support the achievement of IEP goals, physical activity
capacity, and emotional happiness. Scaling adaptive cycling programs for
children with disabilities should be considered an excellent opportunity for
educational growth, health, and well-being.
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1 Introduction

The recommended dosage of physical activity (PA) for school-

aged children is 60 minutes a day as recommended by Healthy

People 2030’, which is a United States Department of Health and

Human Services program that sets national objectives for

improving health and well-being of its people (1, 2). The current

proportion of children in the United States achieving this level of

daily PA is low at 23.6% with an existing Healthy People 2030

objective seeking to increase the proportion of children meeting

the 60 minute dosage (3). It is important to recognize that PA

levels of children with disabilities trend even lower as they

demonstrate high levels of sedentary behavior and low levels of

moderate to vigorous PA. Thus, identifying realistic PA

opportunities for this often under-represented population is

essential (4). Since 1973, United States’ federal regulations have

supported the inclusion and participation of children with

disabilities in public school programming, including physical

education (5). Since children regularly attend school, improving

PA opportunities within schools is reasonable.

Adaptive cycling is one such physical activity that has been

incorporated into the school day (6), as well as clinical and

home environments (7, 8). Existing evidence on adaptive

cycling for children with disabilities is limited with most

studies having been conducted in clinical environments rather

than in natural childhood settings such as home or school.

Preliminary evidence suggests that adaptive cycling may

produce benefits including improved muscle strength, gross

motor function, and achievement of individualized goals (7, 8).

In the school setting, adaptive cycling has resulted in

individualized goal achievement in a small sample of children

with cerebral palsy (6). Strategies to initiate, sustain, and

extend adaptive cycling opportunities in children with

disabilities are needed although ideal training dosages have yet

to be determined (8, 9).

To continue investigating the possible benefits of adaptive

cycling programs in schools, this study used a community

based participatory research (CBPR) model which allowed

researchers to engage in an equal partnership with community

entities. This ensured that the “interventions created responded

to the community’s needs” (10). The school-based environment

provides an avenue for implementing CBPR studies in child

and youth populations (11–17) with findings focusing on

physical or social health, and some with a specific focus on

physical activity (11, 12). Within existing evidence, one CBPR

study focused on cycling, although not adaptive cycling, in a

school environment (17).

This CBPR study aimed to investigate the impact of a school-

based adaptive cycling program entitled “Pedals Possible” on

children with disabilities within the Lancaster County School

District located in South Carolina. It is hypothesized that

participation in 20 minutes of physical activity over three days a

week will improve educational goals, physical capacity, and

emotional well-being in children with disabilities in a public

school setting.
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2 Methods

2.1 Human subject statement

This study involving human participant’s was reviewed and

approved by Lancaster County School District (LCSD). The

Medical University of South Carolina (MUSC) had access only to

de-identified data, so; Institutional Review Board approval was not

necessary. (See Supplementary Material 1.5 for certification tool.)
2.2 Study design

In this CBPR model cohort study, a pre- and post-test design

was implemented and measured the primary outcomes of

individualized educational plan goals using goal attainment

scaling methodology and cycling distance captured by the six-

minute cycling test. A repeated measures design measured pain

behaviors, happiness, assistance level and daily cycling duration

(physical activity capacity). Program satisfaction, student social/

school engagement, and physical activity survey data reported by

parents and teachers were collected following completion of the

8-week intervention. Roles of CBPR partners and outcome

measures are further described in upcoming sections of this paper.
2.2.1 Community-based participatory partners
The four community partners who collaborated on this study

included LCSD, Lancaster County Breakfast Rotary Club,

Heather’s Ride and MUSC College of Health Professions. The

Lancaster County Breakfast Rotary Club established the Pedals

Possible program which supported funding and classroom

placement of the adaptive cycles and safety equipment. Heather’s

Ride (https://heathersride.org/), a non-profit organization based

out of Greenville, South Carolina, selected and procured the

adaptive cycling and safety equipment. Researchers from MUSC

provided study funding, coordination, methodological support,

data analyses and dissemination.
2.2.2 Site and participants
Following recommendations of the school-based partner,

inclusion criteria amongst the CBPR team were set as (1) any

child within LCSD special education programming, (2) between

the ages of 3 and 21 years, (3) and considered medically stable.

Established exclusion criteria prevented a child’s participation

when they demonstrated (1) contraindications to increased

physical activity (i.e., progressive neuromuscular disease), (2)

elevated pain levels before preassessment, and (3) extreme

behaviors that may cause harm. As agreed upon by the CBPR

team, school administrators chose the special education

classrooms from which to recruit children for study participation.

LCSD elementary classrooms chosen to participate ranged

from preschool to an equivalent of 5th grade. Parents and

guardians of children within these classrooms were identified and

approached by teachers or therapists for study participation.
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Twenty-one children with disabilities between the ages of three and

ten years participated. See Table 1 for demographics.

2.2.3 Cycling equipment
Discovery Series adaptive cycles from Freedom Concepts (i.e.,

DCP mini, DCP12, and DCP16) (https://freedomconcepts.com/

our-products/discovery-series/dcp-12/) were used in this study.

The features and sizes of the Discovery cycle met the

heterogeneous needs of the participating children with

disabilities. Standard features of the Discovery Series included:

adjustable seat height, lockable hoop handlebars, low back

seating system for postural support, large pedals/footplates with

straps, direct drive gearing for improved propulsion power, and

seatbelts (i.e., lap belt and chest belt) to promote safety. To

address safety concerns, cycles were equipped with caregiver

controls and helmets were available in a variety of sizes. An

example of the cycle can be found in Figure 1A.
2.3 Intervention overview

Students participated in adaptive cycling for eight weeks with a

goal of completing three, twenty- minute sessions each week for a

total of twenty-four sessions. At times, school holidays and student
TABLE 1 Demographics.

Demographics Enrolled Completed
program

Number of
students
(%/27)

Number of
students (%/21)

Age
3–4 years old 11 (40.7%) 9 (42.9%)

5–6 years old 8 (29.6%) 7 (33.3%)

7–8 years old 6 (22.2%) 4 (19%)

9–10 years old 1 (3.7%) 1 (4.8%)

Unknown 1 (3.7%) 0

Gender
Male 22 (81.5%) 17 (80.9%)

Female 5 (18.5%) 4 (19.1%)

Race
White/Caucasian 16 (59.3%) 12 (57.1%)

Black/African American 4 (14.8%) 4 (19.1%)

Hispanic/Latino 3 (11.1%) 3 (14.3%)

Asian 3 (11.1%) 2 (9.5%)

Other/Unknown 1 (3.7%) 0 (0%)

Ambulatory status
Independent ambulator 26 (96.3%) 20 (95.2%)

Ambulates with assistive device 0 0

Wheelchair user 1 (3.7%) 1 (4.8%)

Diagnoses
Developmental delay 9 (33.3%) 9 (42.9%)

Cerebral palsy 0 0 (0%)

Autism 13 (48.1%) 9 (42.9%)

Genetic disorder (Down Syndrome,
Williams Syndrome, etc.)

4 (14.8%) 3 (14.3%)

Unknown 1 (3.7%) 0
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absences interrupted the eight weeks of intervention. In these cases,

up to two additional weeks were allotted to optimize the student’s

potential to complete twenty-four sessions. These sessions were

completed during class, recess, or school-based therapy sessions.

If a student was unable to cycle for twenty minutes, he/she was

allowed to participate with the goal of attempting to reach the

twenty minutes duration at some point across or by the end of

the eight weeks. With training and guidance from the MUSC

study coordinators, LCSD teachers, classroom assistants, or

school-based physical or occupational therapists guided each

cycling intervention. These individuals were familiar with each

child that they assisted during the eight weeks of cycling.

Classrooms were able to support one to two students’

participation at a time and enrollment into the program occurred

on a rolling basis across the school year.

The school-based physical therapists (PT) played an important

and additional study role. After completing two on-site trainings

with the MUSC study coordinators and researchers, they

collected pre- and post-assessment data for the primary

outcomes, served as communicators and liaisons between MUSC

researchers, LCSD administrators, teachers and other school-

based personnel, and maintained adaptive cycling equipment.

Across the length of the study, LCSD school-based PTs met

virtually twice a month with MUSC study coordinators and

researchers to collaborate and/or problem solve any study

matters and challenges related to procedures, data collection,

and equipment.
2.4 Outcome measures

As recommended with CBPR, study tools needed to fit the

characteristics of the community, which in this case was a

heterogenic sample of students with disabilities enrolled in

special education classrooms. Special education goals commonly

address and measure gross motor, fine motor, selfcare,

communication, behaviors, and social functioning domains. As

such primary outcomes were reflective of these domains. School

administrators, teachers, school-based PTs, stakeholders from

Pedal Possible, Heather’s Ride, and MUSC researchers reached

consensus on chosen outcome measures, which helped ensure

study compliance.

2.4.1 Primary outcomes
The primary outcomes were collected before and after the

eight-week cycling intervention.

Goal Attainment Scaling (GAS) was used to objectively

measure individual student progress towards Individualized

Educational Plan (IEP) goals. Effective use of GAS has been

demonstrated in the school setting for children with disabilities

(19, 20) and more specifically in a school-based adaptive cycling

intervention for children with cerebral palsy (6). Based on the

bell-shaped curve, GAS uses a five-point scale with raw scores

ranging from −2 to +2 (−2, −1, 0, 1, 2) to predict expected goal

outcomes and score progress. The “−2” value serves a baseline

that represents current level of performance. The “0” value is
frontiersin.org
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FIGURE 1

(A) Adaptive cycles (18). (B) Six minute cycling test course. Image of the cycle: Reprinted with permission from Freedom Concepts Inc, https://
freedomconcepts.com/our-products/discovery-series/dcp-16/ (Accessed Jun 17, 2024), © Copyright Freedom Concept.
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defined as the expected level of performance. Goal Attainment

Scaling methodology requires that only one variable within the

goal is measured and increments between “−2” and “+2” must

be equivalent. Examples of GAS are available in the

Supplemental Material, as part of the Pre- and Post-intervention

measures in Section 1.3. When used to measure change and

score GASs, in this case at the end of eight-weeks, raw scores

from one or more GASs are used to calculate T-scores. These

T-scores can be reflective of individual or collective improvement

including overall program effectiveness (21, 22). For this study,

T-scores were calculated for each participants’ one to three

individual goals and the broader program effectiveness which
Frontiers in Pediatrics 04
included all study related GASs. Reliability of GAS is strongest

when an interprofessional team is in place to establish GASs

(23, 24). Thus, teachers, school-based PTs, and MUSC study

coordinators and researchers worked collaboratively and

consistently each week to establish, measure, and score each

participant’s one to three unique, individualized GASs.

The Six-minute cycling test (6MCT) was conceptualized from

the six-minute walk test (6MWT) which measures physical

capacity (25, 26). The 6MCT was standardized with a “cone

course” (see Figure 1B) that was placed in a gym or lobby space

of each school. Students were timed as they completed laps of

the course and total distance in feet was measured using a Zozen
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collapsible measuring wheel. School PTs were trained by MUSC

study coordinators and administered all 6MCT.

2.4.2 Secondary outcome measures
Apart from the satisfaction survey, the secondary outcome

measures were collected each session.

The Faces, Legs, Activity, Cry, Consolability (FLACC) behavior

tool (27) is a validated pain behavior scale used for children who

are non-verbal (28, 29). The primary reason for the inclusion of

the FLACC was to mitigate harm by establishing a stopping and/

or no-go criteria before and during the cycling intervention.

Trained in the FLACC by school-based PTs, teachers, teaching

assistants, or therapists who guided the cycling intervention for

the day scored the FLACC before, during and after each session.

Children did not participate or stopped participating in cycling if

FLACC scores reached a value greater than eight.

Assistance level provided to each participant by teachers, teaching

assistants or therapists during cycling session was collected for both

pedaling and steering of the adaptive cycle. Levels of assistance

were defined by the following: no assistance, minimum assistance

of 25% or less support, moderate assistance of between 25% and

75% support, and maximum assistance of 75% or more support.

Session duration and cycling duration were collected. The

overall session duration involved all tasks related to the cycling

session such as transferring on and off the cycle, adjusting the

cycle, allowing participants to become familiar with the cycle,

donning/doffing safety equipment (i.e., helmet), and riding the

cycle itself. The actual time spent cycling during session was

defined as the cycling duration. School staff facilitating the

cycling session documented the session and cycling durations.

Session and cycling durations provided an indication of each

participants’ physical capacity.

A Happiness Scale was used to understand emotional changes

that occurred across the adaptive cycling session. Before and after

each cycling session, the Happiness Scale was visually presented

to each participant, and he/she pointed to or circled the facial

expression that most closely corresponded to their feelings. If the

student was unable to self-report, the teacher, teaching assistant

or therapist guiding the day’s session, served as the proxy and

scored the happiness scale. An example of the happiness scale is

included in Supplementary Material 1.4 “Daily Flowsheet”.

A program specific, Likert scale surveys was created to

understand program satisfaction, family or classroom social

engagement, and changes in physical activity. With input from

CBPR members, survey questions were created by study

coordinators. Surveys were distributed to classroom teachers and

parents of participating children following completion of the

program. See Supplementary Materials 1.1–1.2 for the surveys.
2.5 Procedures

Lancaster County School District administration chose the

special education classrooms that participated in the program.

Administration from the district obtained parental informed

consent and participant assent that allowed children to enroll in
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the study. Teachers and the three school-based PTs selected the

students from each classroom to participate.

Primary outcome measures were collected by the school-based

PTs within two weeks before the start and two weeks after the

finish of the eight week intervention.

The secondary, repeated-measure outcomes were collected

before and after each participant’s cycling session. This data was

recorded by a teacher, teaching assistant, or school-based

therapists guiding the session.

Surveys were provided and collected from teachers and parents

at the end of the study programming.

2.5.1 Data collection
All primary and secondary outcomes were collected on paper

using two study specific flowsheets, a pre- and post-intervention

flowsheet and a pre- and post-session flowsheet. These were

created by the MUSC coordinators and can be found in

Supplementary Materials sections 1.3, 1.4. Data on the flowsheet

was considered de-identified. The MUSC study coordinators

provided each school-based PT with a hardcopy pre- and post-

intervention flowsheet to collect primary outcomes. For

secondary outcomes, each classroom was provided a binder with

hardcopy pre- and post-session flowsheets. Throughout the

length of the study, these de-identified flowsheets were scanned

by the school-based PTs and securely sent to the research team

by email. The research coordinator reviewed all flowsheets to

ensure procedures were followed and to clarify discrepancies.

Study coordinators transferred this data to a database on a

MUSC secure server. At the end of each school semester, binders

were returned and stored at MUSC.
2.6 Statistical analyses

Demographic and outcome data is summarized in Tables 1, 2.

The primary research question was to assess how participation in

the adaptive cycling pilot program impacts student’s individualized

goals (i.e., GASs) and the physical capacity (i.e., 6MCT). For each

of these outcomes a paired t-test compared the pre- and post-test

values, where the null hypothesis stated that the mean difference in

the outcome from the pre- to post-visit was 0. Each secondary

outcome measure (e.g., happiness scale, assistance level, FLACC,

and surveys) was modeled using a multivariable mixed model

regression framework to assess whether the time spent in the

cycling intervention demonstrated improvement from the initial

visit across the eight weeks of study participation. For binary

outcomes, a binomial distribution with a logit link was assumed.

For ordinal variables, proportional odds model was estimated. For,

continuous outcomes, a multivariable linear mixed model was

implemented, and for ordinal outcomes, a two-way repeated

measures ordinal regression model was used.

For each of the regression models, normality assumptions were

assessed and confirmed by visualizing plots of residuals. P-values

<0.05 were considered statistically significant. All statistical

analyses were performed using R version 4.1.3. (v4.1.2; R Core

Team 2021).
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TABLE 2 Secondary outcomes.

1st session Last session

Pedal assistance levels n (%)
No assistance 6 (29%) 13 (62%)

Minimum assistance 4 (20%) 2 (10%)

Moderate assistance 4 (20%) 4 (19%)

Maximum assistance 7 (33%) 2 (10%)

Steering assistance levels n (%)
No assistance 0 (0%) 3 (14%)

Minimum assistance 1 (5%) 3 (14%)

Moderate assistance 7 (35%) 5 (24%)

Maximum assistance 13 (62%) 10 (48%)

Cycling duration mean (SD)
In minutes 18.31 (4.63) 21.25 (7.57)

Overall impression of program: n (%)a

Strongly disagree 0 (0%)

Disagree 0 (0%)

Neutral 1 (3.2%)

Agree 11 (35.5%)

Strongly agree 19 (61.3%)

Overall impression of school engagement n (%)b

Strongly disagree 0 (0%)

Disagree 0 (0%)

Neutral 3 (15.8%)

Agree 13 (68.4%)

Strongly agree 3 (15.8%)

Overall impression of family/community engagement n (%)c

Strongly disagree 0 (0%)

Disagree 1 (8.3%)

Neutral 0 (0%)

Agree 10 (83.3%)

Strongly agree 1 (8.3%)

Overall impression of physical activity tolerance n (%)a

Strongly disagree 0 (0%)

Disagree 0 (0%)

Neutral 4 (12.9%)

Agree 19 (61.3%)

Strongly agree 8 (25.8%)

n, number of students;%, percentage of students.
a31 parent/caregiver and teacher/therapist responses.
b19 teacher/therapist responses.
c12 parent/caregiver responses.
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3 Results

3.1 Baseline demographic and clinical
characteristics

A summary of participant’s recruitment through enrollment is

depicted in Supplementary Material 2.1. Reasons for drop out

included: three due to classroom staffing shortage, one due to a

social circumstance in the home, one due to absences, and one

due to withdrawal from school. The baseline demographic and

clinical characteristics of the remaining 21 participants in the

study cohort are summarized in Table 1. Of the 21 participants,

nine (42.9%) were diagnosed with developmental delay, nine

(42.9%) were diagnosed with autism, and three (14.3%) were

diagnosed with a genetic disorder. The goal was for each student
Frontiers in Pediatrics 06
participant to reach 24 intervention sessions over eight weeks

with a 2 week extension if needed, the overall session attendance

rate was 72.6% of those 24 sessions.
3.2 Primary outcomes

3.2.1 Goal attainment scalings and six-minute
cycling test

Goal attainment scalings were categorized across four

educational-related categories: attention at 21%, communication

at 15%, social function at 15%, and gross motor/physical

activity at 49%.

The pre-test GAS raw score mean value was −2 with a T-score

value of 27.25. The mean raw score post-test achieved 0.24 with

corresponding T-score of 52.18. Examination of the paired pre-

and post-GAS scores using a paired t-test yielded statistically

significant difference (p < 0.05). Given initial GAS was at the

minimum possible value of −2 for each participant, the

statistically significant difference indicated that participation in

the adaptive cycling program was associated with improved

progress on students’ IEP goals. This is depicted in Figure 2. The

program effectiveness score which is reflective of all student’s

goal achievement was 50.53.

The 6MCT pre-test mean was 728.95 feet with a post-test value

of 880.5 feet, resulting in a mean difference of 151.55 feet. (See

Figure 2). The paired t-test indicated there was not sufficient

evidence to suggest rejecting the null hypothesis that a difference

between the pre- and post-visits existed (p = 0.051). However,

given the clinically meaningful increase in the distance cycled as

well as the near statistically significant p-value, we find that the

utilization of the adaptive cycling program obtained one of the

desired results of increasing physical activity levels in participing

children with disabilities. (See Figure 2).
3.3 Secondary outcomes

Mean and standard deviation from secondary measures can be

found in Table 2.

3.3.1 Face legs activity cry consolability scale
The FLACC was used across the 8-weeks of cycling sessions to

mitigate harm. Only one participant was not able to participate in

a cycling session because of a FLACC score over the established

threshold of 8. Within the model, FLACC scores obtained at the

end of each individual session were estimated to be approximately

0.886 points lower than scores obtained prior to an individual

session. This provides an indication that adaptive cycling did not

increase pain and demonstrates that no harm occurred.

3.3.2 Assistance level scale
The two-way repeated measures ordinal regression model

examining the assistance level scale (pedaling and steering

ability) as a function of repeated visits and found a statistically

significant difference in pedal assistance across the 8-week
frontiersin.org
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FIGURE 2

(A) Goal attainment scaling T-scores at post-assessment. (B) 6-minutes cycling test distances at pre and post testing.
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duration of the study (p < 0.05). The degree of pedal assistance

required for participants significantly decreased across the

duration of intervention. There was not a statistically significance

between visits and steering assistance.

3.3.3 Happiness scale
A linear mixed regression model examined the happiness score

as a function of when the score was measured at each individual

session (at the start or at the end) and the interaction between

when the score was measured at each individual session and

visits. Happiness scores obtained after each individual session

relative to being obtained at the start of each individual session

were statistically significant (p < 0.05). Within the model,

happiness scores obtained at the end of each individual session

were estimated to be approximately 0.7 points higher than scores

obtained prior to an individual session.

3.3.4 Cycling duration
Cycling duration was recorded at each session to provide an

indication on change in physical capacity of children with

disabilities. Sessions varied in length of time; however sustained

cycling was documented on average for 83.6% of a given

session. A linear mixed-effects model accounting for repeated

measures was used to examine whether there was an association

between students’ session and their cycling duration. Assuming

a random subject effect of 0, cycling duration is expected to

increase by approximately 0.0092 minutes (5.5 s) for each

session a child attends. For a child that attends all twenty-four

sessions, cycling duration was expected to increase by

approximately 2.2 minutes (132 s) from prior to their 1st

session to their 24th session. With a p-value of 0.012, this was

a statistically significant result (p < 0.05).
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3.3.5 Surveys
Overall impressions (e.g., satisfaction, student social/school

engagement, and physical activity) of the adaptive cycling

program for children with disabilities, as assessed by teacher and

parental surveys range from 0 (strongly disagree) to 5 (strongly

agree). With regards to the overall impression of the adaptive

cycling program, 96.8% of parents/caregivers and teachers

indicated a positive agreement with 61.2% having a strong

positive agreement. Additionally, 87.1% of parents/caregivers and

teachers provided positive agreement that the participants’

physical activity capacity improved, 84.2% of teachers had a

positive agreement that the program improved school

engagement, and 91.7% of parents/caregivers indicated a positive

agreement that the program had a positive impact on the family

and community engagement. In addition to positive findings

from the surveys, qualitative statements further substantiated

findings. One teacher commented that “Overall, (the child) is

making huge gains in social emotional skills, including playing

and communicating with peers, following directions, and using

playground equipment”. Another noted emotional change, “He

was always more calm and focused after his rides”. “Every day

we see a wonderful improvement in (our child), his self-

confidence has grown and he is starting to initiate play!”

reported one parent. Another noted, “(our child) has grown

active in her playing and in her verbal ability”.
4 Discussion

This school-based cycling study demonstrated positive findings

for children with disabilities. Not only did goal attainment scalings,

aligned with individualized educational goals, display
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improvements, but physical capacity as measured by the 6MCT,

session cycling durations, and levels of pedaling assistance did as

well. This provides indications that school-based cycling

programs are valuable, which is similar to findings from another

school-based cycling program (6) and other general adaptive

cycling programs for children with disabilities (7–9). Adaptive

cycling is a realistic activity that can occur within a school-based

environment in order to support PA in children with disabilities

(4), contribute to the recommended PA dosage of 60 minutes a

day (1), and improve the likelihood that a greater proportion of

children in the United States reach recommended 60-minutes

daily dosages (3).

Study findings documented improvements despite many

participants not completing 24 sessions. Participants completed

72.6% of the 24 sessions, or a rate of 18 sessions total. While this

may indicate that positive gains can be made with fewer cycling

sessions, it would be a premature assumption. To identify a

cycling dose response, minutes of cycling, assistance level

considerations, fidelity of treatment, and environmental barriers

and facilitators would need to be better documented and/or

better controlled than this preliminary study was capable. Ideally,

future studies will begin to examine some of these features. In

the meantime, what can be stated is that a program targeting

20 minutes of adaptive cycling for 24 sessions for ambulatory

children with disabilities improves individualized school-related

goals, happiness, and physical capacity.

Students with disabilities demonstrated improved happiness as

a result of participating in this school-based adaptive cycling

program. During a time of heightened of mental health

awareness for children with disabilities, especially in the wake of

COVID-19 restrictions (30), this is a key finding. Recent

evidence shows that mental health conditions are more common

in young people with intellectual or developmental disabilites in

comparison to the general population (31–33). These findings

support that one potential action to contribute to improvements

in child mental well-being is to increase PA and facilitate its

positive effect on behavior and emotional problems (34).

Not only did this school-based PA intervention not cause harm,

it was also feasibly carried out in a school setting, which supports

recommendations from the Centers for Disease Controls “Heathy

Schools” initiative. Five components of the this comprehensive

school physical activity program include: physical activity before

and after school, physical education, physical activity during

school, family and community engagement, and staff involvement

(35). Expansion of this adaptive cycling program offers multiple

avenues for growth across these five areas, such as incorporating

cycling into a student with disabilities’ commute between home

and school, mobility within the school as an alternative to a

wheelchair or stroller mobility, or as part of extracurricular and/or

physical education programming.

Pediatric PTs working within school-based practice have

capacity to change the trajectory of PA opportunities for children

with disabilities! First, the greatest percentage of pediatric PTs

work in the school-based practice (36), which if banded together,

their impact on PA for children with disabilities could be

remarkable. Secondly, pediatric PTs have expertise regarding
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children with disabilities and health promotion which better

ensures that PA can be provided to the children properly and

safely. Lastly, the school environment within which they work

is a true participatory environment for children with

disabilities. Collectively, these factors provide great capacity to

generate systems change in implementing and achieving PA

recommendations for children with disabilities.

As with many successful rehabilitation strategies for children

with disabilities (37–39), an interdisciplinary (ID) approach is

beneficial to creating success. This is true for school-based

environment as well. In this study, the alliance between members

of the LCSD school environment (i.e., teachers, teaching

assistants, physical and occupational therapists, administrators)

was key to successful programmatic implementation and results.

These school-based physical therapists also mentioned that

teamwork and support between disciplines empowered teachers

and staff members which resulted in increased adherence to the

proposed schedule of three sessions per week. Additionally,

involvement from multiple disciplines also allows for dynamic

and responsive problem solving as well as service delivery. This

ID approach is common and expected within school-based

practice; thus, implementation of similar programs across public

school entities is a realistic possibility and would benefit children

with disabilities.

A facilitator of success for this school-based program included

utilization of a CBPR approach. All stakeholders played an

essential role in creating a community which enriched the

learning, health and well-being of children with disabilities as

well as added to the evidence. In public school settings where

financial resources are often limited, a CBPR approach may

offer realistic opportunities to enhance achievement and health

promotion of students with disabilities (11). In addition, as

demonstrated in this and earlier studies (11–17), research

support from academic entities and community partners can

often provide the momentum to carry an initiative through in

its entireity, including in the school setting. This project’s

CBPR relationship is ongoing and continuing with study

dissemination, extramural grant submission and expansion into

additional classrooms, school districts, and community

recreational centers.
4.1 Limitations guiding future directions

The lack of a control group limits generalization of these

findings; however, it may be challenging to implement control

groups within the context of a public school which is designed to

offer a free and appropriate education to all students. Designs of

future studies may need to consider single subject design or

crossover approaches that promote control group-like comparisons.

Although the 6MCT was founded on the well-validated

6-Minute Walk Test (25, 26) and was standardized in its

administration, it is unvalidated which created a study limitation.

It was used as an attempt to have a common measure of physical

capacity in students of all mobility levels. Validation of the

6MCT in future studies would be constructive.
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The aim of this school-based study was to examine the benefits

of a regular physical activity program for children with disabilities.

This study saw positive outcomes following participation in an

adaptive cycling program in children with disabilities, but the

study sample consisted mostly of ambulatory children with the

majority having autism spectrum disorders. This is similar to

what is currently found in the literature. For example, a scoping

review of leisure time PA in children and adults with cerebral

palsy, 49 studies were included, but only 17 involved individuals

who used wheelchairs (40). Additionally, in two systematic

reviews of PA in children with CP, all outcomes examined

standing and walking (41, 42). The absences of non-ambulatory

children with disabilities in this study may be reflective of the

CBPR model and the important role that school district

administrators had in selecting classrooms and children that

participated. Knowing that physical activity levels are reduced for

all children with disabilities and improving these levels may

provide learning, health, and well-being benefits, it is essential

that research efforts and PA opportunities are expanded and

carried out. This includes the inclusion of nonambulatory

children with disabilities.
5 Conclusion

Overall, this program demonstrates that adaptive cycling was a

feasible intervention for those who participated in this study in the

school environment, yielded benefits and caused no harm.

Implementation of this program in the school environment offers

children with disabilities an opportunity to participate in PA that

is fun, meaningful and can easily be incorporated into their daily

routine. Not only did the school-based setting provide an

optimal site for conducting community based participatory

research; the CBPR approach generated additional resources for

the schools while producing valuble research findings and

community engagement. Future projects would benefit from

utilization of the school based setting to research PA for children

with disabilities.
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