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Extended Abstract

Background and Purpose

Introduction: Down syndrome (DS) is the most common congenital genetic disorder, with its
incidence increasing in recent years for reasons that remain unclear (1). Studies indicate that the
prevalence of DS ranges from approximately one in 650 to one in 1200 births (2). In designing an
exercise program for individuals with Down syndrome, it is essential to fully understand the
challenges and limitations associated with the disorder. Children with Down syndrome tend to have
lower levels of physical activity compared to their peers without Down syndrome (3), and the
condition impacts both fine and gross motor development (4). Research shows that individuals with
Down syndrome who receive early interventions often perform better on physical performance tests
than their peers (5). It is well established that exercise can enhance the physical, emotional, and social
development of children with Down syndrome, improving both their physical and mental
performance (6). Some research examining the literature on health-related physical fitness in children
with Down syndrome has concluded that the exercise programs tested in many studies have not been
as effective as anticipated in improving the physical fitness of these individuals, highlighting the need
for further research to clarify this issue (7). In this regard, after reviewing numerous studies on
individuals with Down syndrome, researchers at SSRI designed a specialized exercise package for
students with this condition.
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Material and Method: Part 1. SSRI exercise package for students with Down syndrome: The
SSRI exercise package for students with Down syndrome was developed as part of a research project
at SSRI in 2020. The details of the exercise program—frequency, intensity, type, duration, volume,
and progression—were formulated based on the findings of previous studies. Following the
recommendations of the American College of Sports Medicine (ACSM), which suggests that all
exercise programs should include a combination of aerobic, strength, balance, and flexibility
exercises (8), the exercise package was designed accordingly. The exercise package was developed
in three parts. The first part focuses on the principles of exercise specifically for students with Down
syndrome, outlining essential exercise guidelines and addressing psychosocial, emotional, and motor
development that teachers need to consider when working with these individuals. The second part is
devoted to preferred exercise methods for those with Down syndrome, while the third part provides
details on how to prescribe exercise programs for these individuals. More comprehensive information
on this topic is available in the results section of the article. Part 2. After designing the exercise
training package, the feasibility of the program was assessed, and adjustments were made to address
any weaknesses. This training program was then implemented over a period of five months in two
special schools—one all-boys school and one all-girls school. Following the acquisition of written
consent from the students’ parents, those who met the inclusion criteria were selected for the study
and randomly assigned to either the intervention group or the control group. The students in the
control group continued with their regular educational program, which included the routine daily
physical activities typical of special schools, approximately matching the volume of the experimental
group. In contrast, the students in the intervention group participated in one-hour exercise sessions, 2
to 3 times per week for a duration of 12 weeks. This exercise program was designed based on the
SSRI exercise package developed for the rehabilitation of students with Down syndrome.
Unfortunately, due to frequent school closures during the autumn and winter of 2019, students were
only able to attend 21 exercise sessions over the planned three-month semester, in addition to 7
sessions designated for pre- and post-testing. Additionally, students who were unable to complete the
exercise program or attend the post-test session were excluded from the study, which resulted in a
reduced sample size of 36. Overall, the students in both groups had a mean age of 12.888 + 2.375
years, with boys having a mean age of 12.954 + 2.609 years and girls 12.785 + 2.044 years. In the
intervention group, the students had a mean age of 12.555 + 2.770 years, consisting of boys at 12.250
+ 2.800 years and girls at 13.167 + 2.857 years. In the control group, the mean age was 13.222 +
1.927 years, with boys averaging 13.800 + 2.201 years and girls 12.500 + 1.309 years. The youngest
participating student was 9 years old, while the oldest was 17.

Results

After implementing the training program for five months in two special schools and making
adjustments to address any weaknesses, the researchers proposed the following exercise package for
publication within the community:

1- Principles of exercise for Down syndrome individuals: According to the SSRI exercise
package, physical education teachers and coaches working with students with Down syndrome
are encouraged to learn and adhere to the following principles when planning exercises or
recommending exercise programs for these individuals: Following the principles of adaptive
physical education, using a supportive and group-oriented approach.

2- Teaching and strengthening fundamental motor skills (FMS) in all exercise sessions.

3- Incorporating visual instructions in exercises and evaluations.

4- Facilitating the participation of Down syndrome students in PE classes.
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5- Expanding inclusive education within the educational programs for students with Down
syndrome.

6- Developing educational and exercise programs for students with Down syndrome that are

informed by the etiology of the syndrome and tailored to the specific effects it has on each
individual.

7- Teaching parents on providing supplementary exercises outside of school.
8- Teaching school teachers on effective strategies for working with students with Down
syndrome.
Integrating groups of students with different disabilities into physical education classes,
avoiding separation from mainstream programs.

10- Creating motivation for participation in PE classes by aligning activities with the interests of

each student.
11- Promoting participation in Special Olympics programs as an extracurricular sports activity for
individuals with Down syndrome.

These principles serve as fundamental guidelines to assist teachers, including those with unrelated
educational backgrounds, in understanding the essentials of working with students with Down
syndrome and taking positive steps to enhance their physical activity and rehabilitation.
Preferred exercises for Down syndrome individuals: The exercises listed in Table 1 are
recommended for students with Down syndrome according to the SSRI package. The training
instructor or teacher should plan the exercise sessions while adhering to the principles of exercise for
students with Down syndrome, ensuring that all ten categories are addressed throughout each
planning cycle. Naturally, it is not feasible to include all ten categories in every session. For instance,
if students are scheduled for 24 sessions per semester, these sessions should be planned with
consideration for the students' capacities, available school facilities, and the collaboration of
colleagues, parents, and students. This approach will ensure a diverse combination of exercises
throughout the semester, ultimately maximizing improvements in motor development by the end of
the term. Additionally, plans can be adjusted to accommodate unforeseen disruptions, such as
transitioning to remotely supervised home exercises during a pandemic.

9

Table 1- Recommended exercise methods for students with Down syndrome

Perception- Balance Muscle . . Strength exercise and its
. . - endurance  Aerobic exercises .
action exercises exercises . complementary exercises
exercises
receiving, using BOSU cardiovascular strength-balance exercises,
throwing and ball and its . - endurance strength-aerobic exercises,
e . . increasing . o .
hitting exercises, exercises, improvement strength-agility exercises,
: the level of : .
folk dances and rotational - through aerobic exercises that strengthen core
; . physical . . -
rhythmic strengthening activit exercises, running,  stability muscles, strength and
movements, and stabilizing re etitii//,e cycling, etc. depth perception development
exercises that exercises, contpractions increasing heart exercises, plyometric
improve reaction  exercising on and Swe dish' rate in stationary exercises, community-based
time and moving, fixed EXEICiSES exercises strength exercises, exercising
cognitive and unstable throughout the with weight, and two-person
processing surfaces session exercises
After school Virtual dames V\(/r}glrz;?c?:y hExIe:juse V_V'th ; Yoga and gymnastics
exercises g machines wheeled equipmen exercises
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Table 1- Recommended exercise methods for students with Down syndrome
Muscle

Perception- Balance . . Strength exercise and its
. . - endurance  Aerobic exercises .
action exercises exercises X complementary exercises
exercises
exercising on cycling,  skating,
sloping surfaces, using power pump special yoga cards, stories,
using machln_es using  Xbox Whole-body or any klnd of games for Down syndrome
such as treadmill . Lo wheeled equipment individuals, special gymnastic
: Kinect and vibration at :
and stationary . . . that involve moves for Down syndrome
- Nintendo Wii low to high S S .
bicycle, . maintaining individuals (avoid those moves
e games frequencies
swimming, balance and that put pressure on the neck
massage, and controlling muscle and atlantoaxial joint)
horseback riding contraction

Details of the implementation of the exercise program for Down syndrome individuals: The
developed exercise package should span at least 12 weeks to yield significant effects. It is
recommended that these exercises be continued for as long as possible and integrated into the daily
routines of students to ensure lasting benefits. This package proposes conducting 2-3 sessions per
week, with each session lasting 45 to 60 minutes, as an effective approach for students with Down
syndrome. It is also recommended to initiate the developed exercise program at a low intensity and
gradually increase the intensity to a moderate level. Once students demonstrate improved
cardiovascular performance, a few high-intensity exercises can be introduced. However, due to the
limitations of the cardiovascular and metabolic systems in individuals with Down syndrome, high-
intensity exercises should be implemented with extreme caution. Data analysis methods:
Descriptive statistical analysis was performed using means, standard deviations, and frequency
distribution tables and graphs. For inferential statistical analysis, analysis of covariance (ANCOVA)
was utilized to test the hypotheses regarding significant relationships between the research variables.
This method was chosen due to the research design incorporating both within-subject factors (pre-
test and post-test scores) and between-subject factors (intervention and control groups).
Conclusion

Undoubtedly, providing specialized training packages for individuals with any type of disorder will
empower trainers, professionals, and parents to confidently and effectively prescribe training
programs aimed at enhancing physical activity and promoting health development.

Keywords: Student with Down Syndrome, Training Package, Motor Development, Sport
Rehabilitation
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Table 1. Different types of exercises and different researchers who mentioned them as useful
exercises in people with DS in their intervention protocol
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exercises in people with DS in their intervention protocol
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Table 2. Suitable exercise methods for students with Down syndrome
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