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PURPOSE: Developmental disabilities often result in decreased physical fitness and problematic behaviors. Participating in regular
physical activity and exercise is one of the main ways to improve problems associated with developmental disabilities. In this study, we
aimed to develop an evidence-based exercise program tailored to the characteristics, disability level, and functional level of children
with developmental disabilities.

METHODS: The development process is composed of the following nine steps: preliminary literature review, survey of physical activity
participation, first expert group discussion, development of the first exercise program, feasibility study, focus group interview, second
expert group discussion, development of the evidence-based exercise program, the validation of the developed exercise program.

RESULTS: Participating in the evidence-based exercise program developed in this study was found to significantly improve cardiovascu-
lar fitness (6-minute walk), agility (standing long jump), and muscular function (sit-ups), but did not yield significant results in terms of
flexibility (sit-and-reach). Additionally, the exercise program showed significant results in terms of reducing problem behaviors. The par-
ents of children with developmental disabilities were all satisfied with the exercise program and its outcomes.

CONCLUSIONS: The evidence-based exercise program developed in this study had positive effects on the physical fitness and behav-
ior of children with developmental disabilities. This study provides a basis for the development of exercise programs through a safe and
effective means for children with developmental disabilities.
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Table 1. Participant characteristics

No Sex Years Height (cm)  Weight (kg)  BMI (kg/m?) WHR (%) Cars Disability type
1 Male 10 145 48.5 258 0.97 39.0 Intellectual disabilities
2 Male 1 148 59.1 27.0 1.01 31.0 Intellectual disabilities
3 Male 9 124 29.3 20.0 0.81 26.5 Autism spectrum disorders
4 Male 10 142 52.3 259 0.97 330 Autism spectrum disorders
5 Female 10 137 416 22.2 0.82 29.5 Intellectual disabilities
6 Female 9 138 35.1 19.8 0.87 17.0 Autism spectrum disorders
7 Male 12 148 45.0 20.6 0.84 40.0 Autism spectrum disorders
8 Male 12 155 54.1 240 0.92 220 Intellectual disabilities
9 Male 8 144 40.7 144 0.76 36.5 Autism spectrum disorders
10 Female 13 147 543 241 0.95 24.5 Intellectual disabilities
1 Male 9 127 27.8 17.2 0.89 38.0 Intellectual disabilities
12 Male 10 125 249 154 0.89 19.5 Autism spectrum disorders
13 Male 13 157 743 30.1 1.02 220 Autism spectrum disorders
14 Male 13 152 65.0 28.1 1.00 345 Autism spectrum disorders

©
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Fig. 1. PAPS-D evaluation structure. Assessments by disability type are categorized into mandatory and optional assessments. The various mandatory as-
sessments in Korea are further divided into basic and optional tests, which are administered according to the guidelines for basic assessments and can be
used as an alternative if measurement is not possible.
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Table 2. Order of participant measurement

Order Measurement procedure
1 Height and abdominal obesity rate measurement
2 Body composition test
3 Warm-up exercise
4 6-minute walk test (cardiopulmonary function)-

1 measurement after warm-up
5 Sit and reach test (flexibility)-

2 measurements after warm-up, using the higher value
6 Standing long jump test (agility)-

2 measurements after warm-up, using the higher value
7 Sit-up test (muscle function)-1 measurement after warm-up
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Frequency Procedure Time

Table 3. Program components

Warm-up Preparation stage 1. Greetings 5min
2. Attendance (Name, High-fives)
3. Warm-up exercises

First session Pre-measurement (Inbody, WHR, Flexibility, Cardiopulmonary function, Muscle function, Agility) 50 min
Sessions 2-5 Sensory integration exercises 1.Walking in aline 50 min
(Adaptation phase) 2. Scooter board, Handcart walking, Half-ball activities
Aerobic exercise (Circuit) 1. Uni-bar activities

2. Ladder activities
3. Hurdle cone activities
Resistance exercises 1. Sit-up
2. Bear walk (Posture practice)
3. Sit-to-stand (Using various assistive devices with assistance)

Sessions 6-7 Sensory integration exercises 1.Walking in aline
(Adaptation phase) 2. Trampoline, bosu ball
Aerobic exercise (Circuit) 1. UniBar activities

2. Ladder activities
3. Huddle cone

Resistance training 1. Sit-ups
2.Bear walk
3. Sit-to-stand (Utilizing various assistive devices without assistance)
Sessions 8-11 Sensory integration exercises 1.Walking in aline
(Improvement phase) 2. Balance pad, gym ball, swing balance
Aerobic exercise (Circuit) 1. Step box jump activity

2. Moving various balls

3. Relay race (2:2 group activity)
Resistance exercises 1.Sit-up

2. Bear walk (Moving with a ball)

3. Sit-to-stand (Using a medicine ball)

Sessions 12-13 Sensory integration exercises 1.Walking in a line
(Improvement phase) 2. Hopping ball, plyometrics, and balancing on a tumbling bridge
Aerobic exercise (Circuit) 1. Step box jump

2. Moving various balls

3. Relay race (2:2 group activity)
Resistance exercises 1. Sit-up (Assisted by a peer)

2. Bear walk (Moving with a ball)

3. Sit-to-stand (Using a balance pad)

Session 14 Post-measurement (Inbody, WHR, Flexibility, Cardiopulmonary function, Muscle function, Agility)

Cool-down activities Closing stage 1. Organizing equipment 5min
2. Static stretching
3. Greeting
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Fig. 3. Pre-post measurement of problem behavior frequency. Comparing
changes in problem behavior before and after exercise intervention in
children with developmental disabilities.

Table 4. Analysis of pre- and post-exercise program fitness factors and body composition

Variables Pre-test Post-test p-value

Physical fitness factors 6-minute walk (m) 246.42+146.72 306.48+130.06 017

Sit-ups (reps) 7.79+7.20 16.29+7.08 <.001"

Sit and reach (cm) -3.64+£11.61 -1.86+£10.20 175

Standing long jump (cm) 48.00+35.34 62.00+32.88 006
Body composition BMI (kg/m?) 2230+4.84 22.00+4.55 062

WHR (%) 0.91+0.08 0.90+0.10 463

Body weight (kg) 45.14+16.02 45.17+15.82 919
Values are Mean = SD.
BMI, body Mass Index; WHR, Waist to Hip Ratio.
*p<.05.
Table 5. Participant and parent satisfaction survey for the program
No Survey questions M SD
1 Are you satisfied with the operation of this parent education program? 479 0.58
2 Are you satisfied with the structure and content of this program? 479 043
3 Are you satisfied with the operating hours of this program? 4.64 0.63
4 Are you satisfied with the “hours per week” of this program? 443 0.65
5 Has this exercise program positively influenced your child and contributed to their physical function improvement? 4.64 0.74
6 Did the instructor of this exercise program adjust the classes according to your child’s level and preferences? 471 0.76
7 Are you satisfied with the counseling provided by the instructor of this exercise program? 4.86 0.73

Values are Mean £SD.
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