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Abstract

Objectives

Physical activity and reducing inactivity improve health and well-
being and benefit young people’s social development with an
intellectual disability (ID) lasting into adulthood. Therefore, given
the importance of encouraging an active lifestyle in adolescents,
researchers developed and evaluated the feasibility and potential
effect of a novel “Sport Science Research Institute (SSRI) exercise
package for young people with intellectual disability” to improve the

motor and social development of these individuals.

Materials & Methods

In a Randomised controlled trial between October 2019 to
February-2020, Thirty-six 7-18-year-old students with mild
intellectual disabilities who were studying in a special school in
Tehran received the invitation to the study. Students were randomly
divided into intervention (18 students) and control (18 students)
groups. Before and after the exercise program, three sessions per
week for 12 weeks, motor proficiency was measured using the
Bruininks-Oseretsky Test of Motor Proficiency (BOT-2), and social
development was measured using the Vineland Social Maturity
Scale (VSMS).

Results

Pupils in the intervention group completed 92% of the sessions. The
results of the ANCOVA test showed that the exercise program led
to a statistically significant improvement in total motor proficiency
(P<0.01) and total social maturity score (P<0.015).

93


https://orcid.org/0000-0003-1125-9125

The Effect of an Exercise Package for Students with Intellectual Disability on Motor and Social Development

and Control, Sport Science Conclusion

Research Institute, Tehran,

According to this study, the SSRI training package achieved good

Iran adherence and increased physical activity and showed the potential to

Email: ssrc.kashi@gmeil.com
disability.

improve motor and social skills in young people with an intellectual

Keywords: Intellectual disability; Exercise package; Psychomotor

Received: 04-Nov-2021
Accepted: 03-Mar-2022
Published: 15- Mar-2023

Introduction
The American Association on Intellectual and
Developmental Disabilities (AAIDD) defines
Disability (ID) as

characterized by

Intellectual a disability

significant limitations in
intellectual functioning and adaptive behavior,
which affect a wide range of everyday social and
practical skills and manifest before the age of 18.
ID affects not only the individual but also the
family and society (1). Given the prevalence of
this disability, preparing the conditions for these
individuals to have an acceptable quality of life,
motivation, development, access to education,
work, culture and leisure facilities, and appropriate
level of physical health and fitness, including
cardiovascular and respiratory health, muscle
endurance, flexibility, and balance, is a challenging
public responsibility with significant public health
implications (2). Several researchers have globally
studied the physical fitness of young people with
intellectual disability and compared them in this
respect with their non-disabled counterparts. Most
of these studies have reported poor results for
these individuals (3-5). Furthermore, young people
with ID tend to have poorer and delayed motor
development (6-8) and social development (9, 10)

compared to their counterparts without ID.
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Another common problem in young people
with disabilities is high sedentary time (11).
Furthermore, various studies on the level of
physical activity in these individuals have shown
that, on average, they are not as physically active
as their healthy counterparts (12-14). One of the
challenges for people with disability and their
families is finding suitable recreational activities,
as they cannot participate in all activities, and not
enough programs are available for every group
of disabled people. Therefore, these individuals
tend not to participate in any particular activities,
further isolating them and intensifying their social
and health problems, consequently reducing their
quality of life (15).

Children with ID and adolescents with low
levels of physical activity are more likely to have
cardiovascular problems, blood pressure, cancer,
diabetes, and other conditions in adulthood (16,
17). Research has also shown that inactivity in
young people with disabilities can have secondary
consequences such as osteoporosis, osteoarthritis,
loss of balance, strength, endurance, fitness, and
flexibility, obesity, and depression (18-20). The
fact that people with disabilities tend to be less
physically healthy than their normal counterparts
highlights the importance of developing physical
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exercises and sports activities specifically for these
individuals.

It is a well-established fact that physical activity
benefits all people, disabled or not. However,
for various reasons, people with disabilities tend
to be less interested in participating in physical
activities and have lower fitness than their
healthy counterparts (21). Despite this inclination,
children with disabilities can substantially benefit
from regular physical activity in terms of body
composition, skeletal health, mental health, and
social participation (22, 23). Correspondingly,
research has shown that physical activity positively
affects physical and psychological well-being
factors such as mood, life satisfaction, self-efficacy,
and self-confidence of these individuals (24, 25).
Children and adolescents with disabilities are more
likely to be less active and overweight or obese and
need more supported physical activity and sports
to enable movement and physical activity and
motivate and engage them to stay healthy. Indeed,
exercise programs not only address specific
movement problems of individuals but also
improve their overall health and well-being (26)
through their engagement in activities and games
that improve both physical and psychological
characteristics and help individuals learn positive
aspects of social behaviors such as fair play,
cooperation, and group participation. Undoubtedly,
learning to move and moving to learn are vital
complementary components of structured physical
education and physical activity programs (27). In
contrast, physical activity does not improve the IQ
of these individuals, possibly, improving adaptive
behaviors through regular physical activity.
Physical activity also helps people with intellectual
disabilities develop some skills for experiencing

independent living, finding a job, and staying
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healthy.

Since people with intellectual disabilities have
higher rates of secondary disabilities and other
health problems than the general population, these
individuals need more specialized care, exercise,
and physical education programs than the rest of
the community (28).

Over the years, many reports have been available
on the positive impacts of single-modality
exercise programs, including strength, aerobic,
muscle endurance, and flexibility on people with
intellectual disability. In recent years, researchers
have tried combining strength, balance,
aerobic, and other types of exercise into a more
comprehensive individualized training program for
higher effectiveness (29-31). Extensive research in
this field has shown that multi-modal exercises can
be more effective than single-modality exercises
in improving the functional abilities and physical
fitness of people with an intellectual disability
(32). Nevertheless, what physical education (PE)
teachers and sports coaches need is a set of general
instructions and guidelines based on the latest
findings in this field to help them plan long-term
exercise programs for people with an intellectual
disability.

Considering the importance of physical activity
for these young people and the stated need for
evidenced instructions and guidelines, this study
set out to develop and evaluate the feasibility of
implementing the potential effect of the “SSRI
exercise package for students with intellectual
disability” on improving the motor and social
development of these individuals. Upon the
verification of the effectiveness of the program
and its benefits for these individuals, it can serve
as a guideline for researchers, PE teachers, sports

coaches, parents, and caregivers to help them plan
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exercises for students with intellectual disability.

Materials &Methods

Population, statistical sample, and sampling
method: The sample comprised individuals with
an intellectual disability studying in the special
schools of the Special Education Organization of
Iran. After coordination with the Special Education
Organization of Iran, the researchers chose one of
the special schools in Tehran for implementing the
program and identified the students in this school
who met the inclusion criteria.

In a Randomised controlled trial between October
2019 to February-2020, Thirty-six 7-18-year-old
students with mild intellectual disabilities received
the invitation to the study. Students were randomly
divided into intervention (18 students) and control
(18 students) groups. Before conducting the
research, the researcher obtained written consent
from the students’ parents and students’ consent to
participate. The sample was formed from eligible
students willing to participate in the program.

An exercise package for people with intellectual
disability: The development of exercise programs
for people with special needs has been a subject of
interest to many researchers worldwide, who have
studied the impacts of different exercise methods
and tried to combine them for higher efficacy. The
critical point in designing these exercise programs
is to pay attention to the etiology of each disorder
and its symptoms and implications and to plan the
program for the needs of participants. The decision
of which exercises to use and how to combine
them should be made based on the latest scientific
findings with due attention to the theoretical
principles of exercise science. The SSRI exercise
training package for people with ID (Kashi
practices for people with intellectual disability)
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was developed based on the theoretical principles
listed below and many past studies on the subject
(33) (table 1: Preferred exercises for people with
intellectual disability). The package is presented in
the following three sections.

Principles of exercise for people with intellectual
disability

Listed below are the main principles for
implementing exercise programs for people with
an intellectual disability according to numerous
studies conducted on this subject, which PE
teachers and coaches should carefully consider
and adhere to when planning exercises for these
individuals.

Increasing physical activity is the key to the success
of any sports rehabilitation program.
Improvement in physical fitness and motor
development is a primary determinant of long-term
commitment to the exercise program.

Perceptual motor and cognitive training should be
the main focus of exercise training programs for
people with intellectual disability.

Weight loss exercises contribute to improving
people’s well-being with intellectual disability.
Improving psychosocial abilities through physical
activity and games is a way to increase social
interaction.

Specialized sports serve as a means for people with
intellectual disability to demonstrate their abilities.
Group exercises with peers are better than home
and individual exercises.

Parent-child exercises complement specialized
rehabilitation exercises.

It is necessary to increase the motivation of people
with intellectual disability to participate in physical
activities to make sure they commit to exercise
programs.

It is necessary to create unified sports and inclusive
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education, exercise, and game to facilitate
interactions between people with and without
intellectual disabilities.

Special Olympics can serve as a complete package
and a gateway for the social integration of people
with intellectual disabilities.

Physical activity can alleviate the age-related
health issues of the elderly with intellectual
disability.

a) Frequency of weekly sessions : There must
be at least 2-weekly sessions for muscle and
balance exercises, three sessions for low to
moderate-intensity cardiovascular endurance and
muscular endurance exercises, and perception-
action exercises. Besides, one session must be
a combination of cardiovascular endurance,
flexibility, perception-action and balance exercises,
muscle function improvement exercises, and other
exercises mentioned in the “type of exercise”
section.

b) Intensity of exercises: Trainers can use multiple
sets of 8-12 repetitions for strength exercises of
each muscle and a few sets of twenty repetitions
with intensities of up to 70% IRM for muscle
endurance. Aerobic exercises should start with
light intensity and gradually transition to moderate
intensity (50-70% of the maximum heart rate)
according to the overload principle. Whereas many
of these individuals can perform more intense
aerobic exercises (70-85% of the maximum heart
rate), considering the general inactivity of these
individuals and the higher prevalence of metabolic
and cardiovascular disorders in this population,
trainers should be extremely cautious about using
high-intensity exercises.
¢) Duration of exercise in each session (time):
This package recommends planning the exercises

in 45 to 60 minutes per session.
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d) Total duration of the exercise program
(volume): Since physical variables (e.g., strength,
muscle endurance, and body composition) can be
improved faster than variables that involve nervous
system function (e.g., balance and psychological
and neurological characteristics), the total duration
of the program should be increased if the goal is
to improve the latter variables. Notably, many
effects of the exercise program will be temporary
and gradually disappear once the person stops
participating.

e) Progression of the exercise program: To
achieve the desired psychological, physiological,
and social impacts, the intensity, duration, and
repetition of exercises should be increased based
on the overload principle, i.e., to apply increasingly
heavier loads on participants to challenge
their physiological and psychological systems
and improve their adaptability. Given the vast
individual differences in this population, trainers
should start the exercises at a low-intensity level
without putting much pressure on participants
and gradually increase the difficulty (intensity) of
exercises as their capabilities grow. In this process,
it is critically important to keep participants
motivated and ensure that they still enjoy the
exercises, even the vigorous ones. To do so, even
hard exercises should be accompanied by games,
and fun and motivational techniques must be used
effectively to achieve the abovementioned goal.
One of the most effective motivation techniques
is to create the conditions for participants to be
successful, to become champions, and to have their
abilities admired (33).

Control Group
The control group followed their routine
educational programs at school (The program

included classroom and regular physical education
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classes).

Intervention group

The intervention group participated in the exercise
sessions specified in the package, 3-weekly
sessions for 12 weeks. Pre-and post-tests were
performed on both groups.

Outcome Measures

Motor skill development was measured using the
Bruininks Oseretsky Test of Motor Proficiency
(BOTMP). Many studies have used this test to
assess the perceptual-motor skills of healthy
children and children with intellectual disability
aged 4.5 to 14 years (33, 34). The reliability
and sensitivity of BOTMP in measuring motor
skill development of children with intellectual
disabilities have been investigated and validated
by Wuang and Su in 2009 (34).

Adaptive behaviors were measured by the
Vineland Social Maturity Scale (VSMS), which
consists of 8 subscales: Self-help General (SHG),
Self-help Eating (SHE), Self-help Dressing
(SHD), Self-direction (SD), Occupation (OCC),
Communication (COM), Locomotion (LOM), and
Socialization (SOC) skills (35).

Data analysis method

Given that the research design contained within-
subjects factors (pre-test and post-test scores) as
well as between-subjects factors (intervention
and control groups), the analysis of covariance
(ANCOVA) was used to test the hypotheses.
Demographic and event data were described using
point estimates and 95% CI. Data was analysed in
SPSS softwer (version 16).

Results
The sample consisted of thirty-six students out
of a possible forty with an intellectual disability

investigated in the chosen school in the academic
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year 2019-2020. These students were in the age
range of 7 -18 years and ranged from 1st graders
to 10th graders. Of these thirty-six students, 18
were randomly assigned to the intervention group
and 18 to the control group. Overall, the sample
had a mean age of 13.89+2.48. The mean age in
the intervention group was 14.224+1.93, and the
control group was 13.55+£2.95 with 100 % male.
Some other information about the participants is
listed in Table 2.

Evaluation of the effectiveness of the exercise
program

Scores of BOT-2 and its subscales: The total motor
proficiency score of the control group changed
from 24.67+6.47 in the pre-test to 27.000+£6.068 in
the post-test. The total motor proficiency score in
the intervention group increased from 30.67+6.83
in the pre-test to 40.22+7.28 in the post-test (Table
3, figure 1). In this score, the researcher found
a substantial improvement in the intervention
group, probably due to the implementation of the
exercise program, and some improvement in the
control group, probably because of attending the
routine programs of the special school as well
as growth and aging. The results of ANCOVA
showed a significant difference between the two
groups in terms of this score (P<0.001). The results
indicated that the exercises could explain 61% of
the variability in the total motor proficiency score,
54% of the variability in the fine motor proficiency
score, 52% of the variability in the gross motor
proficiency score, and 49% of the variability in the
upper limb coordination score. The analysis of the
subscales of BOT-2 showed that after controlling for
pre-test scores, there were significant differences
between the post-test scores of the two groups in
terms of fine Motor Integration (P=0.045), running
speed and agility (P=0.025), balance (P<0.001),
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bilateral  coordination  (P=0.007), strength
(P<0.001), Upper-Limb Coordination (P=0.011),
and manual dexterity (P<0.001), but not in terms
of fine motor precision (P=0.099). These results
revealed that among the subscales of BOTMP,

those most affected by the exercise.

Scores of VSMS and its subscales: The total
VSMS score in the control group changed from
74.67£9.25 in the pre-test to 76.33+£8.99 in the
post-test, and in the intervention group changed
from 76.28+£12.47 in the pre-test to 82.22+9.79
in the post-test (Table 4, figure 2). The results of
ANCOVA showed that after controlling for pre-

Iran J Child Neurol. Spring 2023 Vol. 17 No. 2

test scores, there was a significant difference
between the post-test VSMS scores of the two
(P=0.001). Further

significant (P<0.05) differences between the two

groups analysis showed
groups in terms of self-help eating (P=0.039), self-
help dressing (P=0.048), self-direction (P=0.027),
(P=0.008) and locomotion
(P=0.030) subscales of VSMS but not in terms
of Self-help General (P=0.270), occupation skills
(P=0.081), and socialization skills (P=0.058)

subscales. The results indicated that the exercises

communication

could explain 29% of the variability in the total
VSMS score of students with intellectual disability

who participated in the program.
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Pre- and post-test total motor proficiency (BOTMP) scores of the
intervention and control groups
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Figure 1: pre-and post-test total motor proficiency (BOTMP) scores of the intervention and control groups
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Figure 2: pre-and post-test total VSMS scores of the intervention and control groups

Iran J Child Neurol. Spring 2023 Vol. 17 No. 2 103



The Effect of an Exercise Package for Students with Intellectual Disability on Motor and Social Development

Table 3. The effect of the exercise program on motor proficiency of the intervention and control groups

variables test Sum of squares | df | Mean square f sig Partial Eta | Observed
Squared power
mean total Pre test 1246.725 1 1246.725 146.733 | 0.000
L — 445.838 1 445.838 | 52.473 | 0.000
running speed | Pre test 29.725 1 29.725 85.317 | 0.000 0.721 1
L A 1.912 1 1.912 5489 | 0.025 |  0.143 0.623
balance Pre test 87.363 1 87.363 | 125814 | 0.000 |  0.792 1
variable 15.356 1 15356 | 22.114 | 0.000 |  0.401 0.995
bilateral Pre test 18.326 1 18326 [132.531] 0.000 |  0.801 1
CORBREREn | e 1.142 1 1.142 8258 | 0.007 |  0.200 0.797
strength Pre test 59.062 1 59.062 16.495 | 0.000 |  0.333 0.976
variable 68.024 1 68.024 | 18.998 | 000/0 |  0.365 0.988
Fine Motor Pre test 71.994 1 71.994 56.852 | 000/0 0.945 1
BESHTN e 0.370 1 0.370 2.887 | 0.099 |  0.080 0.378
Upper-Limb Pre test 2.235 1 2.235 200.215 | 0.000 0.858 1
Covmitision |k 10.196 1 10.196 7234 | 0011 |  0.180 0.742
manual Pre test 128.552 1 128.552 | 149.124 | 0.000 |  0.819 1
ety e 21.983 1 21.983 | 25.501 | 0.000 |  0.436 0.998

Table 4. The effect of the exercise program on Scores of VSMS and its subscales of the intervention and control groups

variables test Sum of squares | df | Mean f sig Partial Eta Observed
square Squared power
Self-Help Pretest |  229.022 1 | 229022 | 85312 | 0.000 0.721 1
General variable 3.383 1| 3383 | 1260 |0.270 0.037 0.193
Self-Help Eating | Pre test 11.063 1 11.063 57.707 | 0.000 0.136 1
variable 0.884 1| 0884 | 4612 | 0.039 0.123 0.550
Self-Help Pre test 31.650 1 | 31.650 | 163.041 | 0.000 0.832 1
Dressing variable 0.820 1| 080 | 4222 | 0.048 0.113 0.514
Self-Direction | Pretest |  100.771 1 | 100.771 | 127.054 | 0.000 0.794 1
variable 4233 1 | 4233 | 5324 | 0.027 0.139 0.610
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variables test Sum of squares | df | Mean f sig Partial Eta Observed

square Squared power
Occupation Skills | Pre test 75.677 1 75.677 26.047 | 0.000 0.441 0.999
variable 9.418 1 9.418 3.242 | 0.081 0.089 0.416

Communication | Pre test 4.177 1 4.177 35.538 | 0.000 0.519 1
variable 0.947 1 0.947 8.061 | 0.008 0.196 0.787

Locomotion Pre test 142.639 1 | 142.639 | 300.998 | 0.000 0.901 1
variable 2.434 1 2.434 5.135 0.030 0.135 0.595

Socialization Pre test 25.201 1 | 25201 | 42968 | 0.000 0.566 1
Skills variable 2.253 1 2.253 3.824 | 0.058 0.104 0.447

Total VSMS Pre test 252.744 1 | 252.744 | 172.724 | 0.000 0.840 1
Seore variable | 192594 1| 192594 | 13.176 | 0.001 0.285 0.941

Discussion This study’s findings now need replicating in a

The present study found outstanding engagement
with the program and proper adherence to sessions,
with most pupils attending 92%. The students
who participated in the exercise program showed
significant improvement in total motor proficiency
(BOTMP), gross motor proficiency, fine motor
proficiency, and upper limb coordination scores
(although the control group also showed minor
improvement in this area, which was possibly due
to attending the routine programs of the school and
changes due to growth and aging). This research
also observed changes in the social maturity
(VSMS) and many of its subscales, including
self-help eating, self-help dressing, self-direction,
communication skills, and locomotion skills,
although not in terms of self-help general ability,
occupation skills, and socialization skills subscales.
The obtained findings are significant as they
demonstrate that people with intellectual disability
can significantly improve their motor and social

skills by participating in the xxx exercise program.

Iran J Child Neurol. Spring 2023 Vol. 17 No. 2

larger group and people with different levels of
intellectual impairment.

In this study, motor skills development was chosen
as one of the top priorities of the exercise program.
Therefore, various basic motor skills exercises
were placed in a coherent chain throughout every
session to improve the students’ motor skills over
the course of the program. The results showed
that the exercises were able to explain 61% of the
variability in the total motor proficiency score,
54% of the variability in the fine motor proficiency
score, 52% of the variability in the gross motor
proficiency score, and 49% of the variability in the
upper limb coordination score. Accordingly, these
results are relatively acceptable and suggest that
the program can produce significant outcomes in
this area if continued over more extended periods.
Effect of the physical exercise package on the
social maturity of the students with intellectual
disability: Depending on the culture of the place

where they live, people with disabilities may face
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social and environmental barriers that push them
toward isolation and undermine their emotional
and social development. According to Lyons et al.
(2009), many disabled people are socially isolated
because they cannot participate in recreational
activities appropriate to their age (15). In a
meta-analysis of studies on the social influence,
physical activity, and social cognition of people
with physical disabilities, Stapleton et al. (2017)
reported that more than 50% of people with physical
disabilities have less physical activity than their
peers and that social issues stemming from this
disability constitute a significant factor that further
restricts their physical activity and their presence
in the society (36). A study by Latimer, Ginis, and
Craven (2004) on the leisure time of people with
spinal cord injuries showed that such disabilities
lead to reduced physical activity levels even during
leisure (37). Evidently, adaptive behaviors and
social development in disabled people are not the
same as in normal people.

According to experts in sports science, early
interventions can play a crucial role in helping
the emotional and social development of children
with an intellectual disability. Therefore, PE
interventions should also teach these children to
show the right emotional responses in everyday
situations. Indicatively, structured physical activity
programs can gradually improve psychosocial
behaviors and lead to enhanced self-control, respect
for the rights and feelings of others, participation
and effort, helpfulness, and management of
personal behaviors. Proposedly, children can also
learn multiple aspects of positive social behaviors
while learning basic movements through games and
exercises, as these types of activities have not only
physical benefits but also involve interaction with

peers, whereby children can experience multiple
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relationships and develop various emotional and
social skills (27).

In the present study, the results of ANCOVA
showed a significant difference between the
intervention group and the control groups in terms
of post-test scores of social maturity (VSMS) and
many of its subscales, including self-help eating,
self-help dressing, self-direction, communication
skills, and locomotion skills, but not in terms of
self-help general ability, occupation skills, and
socialization skills subscales (after controlling
for the pre-test scores). These results showed that
overall the exercises could explain 29% of the
variability in the VSMS scores of the participating
students. This study’s results suggest that even a
short-term exercise planned to improve social
development can make a change —although
small —in this development aspect in people with
intellectual disability. Therefore, such interventions
can succeed more in this area if implemented
persistently and purposefully over more extended
periods .

Despite the remarkable improvement of education
and health systems for people with an intellectual
disability acrossthe world, many ofthese individuals
still have little physical activity, and many teachers
and trainers are still poorly informed about the
exercises that are more suitable for this section
of the population and simply lack the necessary
knowledge to plan exercises for these individuals.
In many countries, the Special Olympics, the
organization responsible for promoting public
sports for people with intellectual disabilities, is
not yet sufficiently developed to have a meaningful
impact. Thus, families and caregivers are confused
aboutwhatexercises to give these individuals. Many
sports coaches think that people with intellectual

disability require special exercises that fall outside
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the scope of their expertise and therefore refuse
to accept them into public exercise classes, which
leads to further isolation of these individuals.
Likewise, since no specific lesson plan exists for
training these individuals in schools, PE teachers
may need help to give them the right exercises or
create the right condition for their participation in
PE classes —even though they decide to refuse
to have them in classes on the ground that they
lack the necessary knowledge to use appropriate
exercise methods. These issues highlight the need
for more accessible scientific content about sports
exercises for people with intellectual disabilities.
Therefore, more research is necessary to develop
and publish exercise planning guidelines for these
individuals. In this study, researchers tried to
contribute to this cause by developing an exercise
package and a series of exercise guidelines for

students with intellectual disabilities.

In Conclusion

Therefore, this research’s goal in developing
an SSRI exercise training package was to give
PE teachers and sports coaches a framework for
them to use their knowledge of sports science
and relevant expertise to plan a round of exercise
sessions for students with intellectual disabilities
based on their understanding of the characteristics
and capabilities of each student. By developing
an exercise package for students with intellectual
disabilities and evaluating its effectiveness in
improving their motor and social development,
this paper introduced a somewhat practical initial
guideline for exercise planning for these students.
Hopefully, the other researchers will address the
shortcomings of these guidelines and provide new
and more comprehensive versions for international

use.
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