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Introduction: Individuals with Down syndrome often exhibit low levels of physical
activity and physical fitness, as well as a high prevalence of musculoskeletal disorders.
Therefore, this study aimed to develop a sports rehabilitation program based on the systems
review of the body function and structure of individuals with Down syndrome.

Methods: Articles were searched with an emphasis on "systems review" as a basis and with
an overview of "effects” that affect physical activities for people with Down syndrome.
Searches were conducted in PubMed, Web of Science, Medline, Google Scholar, and Scopus
databases with a combination of keywords related to Down syndrome, body function and
structure, the prevalence of disorders, and physical fitness factors. Studies were selected
using predefined inclusion and exclusion criteria. After reviewing and studying the articles,
recommendations for the content and presentation of an exercise program were extracted
based on the literature review.

Results: Based on the results and reviews, the rehabilitation exercise program was
developed for these people. The sports rehabilitation program requires minimal equipment
and can be implemented independently. It also effectively leads to the improvement of gait
patterns, strength, stability, balance, coordination, endurance, and participation in purposeful
activities with increased independence. This exercise program can be performed three times
a week for about an hour per session.

Conclusion: According to the content analysis of the unique body function and structure of
physiological, neuromuscular, and learning styles of individuals with Down syndrome, the
presented comprehensive sports rehabilitation program can improve movement disorders,
functional activities, and participation.
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Extended Abstract

Introduction

Down Syndrome (DS) is a genetic disorder caused by
an extra chromosome 21, occurring in approximately
one in 700 births. People with DS often experience
developmental delays in motor skills. Unfortunately,
many individuals with DS lead sedentary lifestyles,
which can result in cardiovascular issues, obesity, and
reduced aerobic capacity. Less than 10% of individuals
with DS meet recommended physical activity levels.
While exercise programs can improve strength and
endurance, financial constraints and limited access to
specialized care hinder active participation. Sports
rehabilitation specialists can assist in improving
activities and rehabilitation through a system-based
therapeutic exercise approach. Exercise interventions
can positively impact physiological characteristics as
well as activity and participation limitations in
individuals with DS. Designing rehabilitation programs
can begin with a review of the systems affected in
individuals with DS. Currently, there is a lack of
evidence-based exercise programs specifically tailored
for this population.

Methods

This study conducted a literature review on movement
disorders in individuals with DS. The study examined
the disorders' prevalence, physiological outcomes, and
exercise interventions in people with DS. Searches
were conducted in various databases using keywords
relevant to the studies. Furthermore, a supplementary
search was performed utilizing three specific groups of
terms. Additionally, the references of the retrieved
studies were analyzed to identify other relevant
publications. The criteria for study inclusion also
encompassed specific elements. Finally,
recommendations for the content and delivery of an
exercise program for individuals with DS were
discussed, analyzing similar recommendations in
related domains.

Results

The study focused on disabilities in body function and
structure among individuals with DS, which
significantly limit their activities. It examined the
prevalence of physiological disorders, symptoms, and
the impact of exercise training and rehabilitation
interventions. Based on existing evidence, it is
recommended that people with DS engage in
moderate- to vigorous-intensity activities at least three
days a week, with each session lasting 30 minutes or
more. Exercise should start at a low intensity and
gradually increase, with heart rate monitoring using a
specific formula instead of relying on estimations by
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coaches. Cardiovascular exercises such as walking and
dancing can be performed without advanced
equipment, while strength training targeting large
muscle groups positively affects the cardiovascular
system. Rowing machines, ellipticals, bicycles, and
treadmills can also be utilized for cardiovascular
workouts. For musculoskeletal exercises, it is advised
to incorporate strength exercises targeting different
organs and muscles, focusing on major muscle groups.
Training these groups two to three times a week,
starting at 40-50% intensity for beginners (10-15 reps,
one to two sets), and progressively increasing intensity
is recommended. Thigh-strengthening exercises for
individuals with DS include marching, hip flexor
recruitment, thigh abduction, tall-kneeling, and
crawling. These exercises enhance thigh strength,
stability, and balance, reduce pain, and facilitate weight
changes. Neuromuscular exercises, such as specific
balance, visual-vestibular, and adaptive exercises,
improve balance, function, gait stability, postural
control, and visual-vestibular coordination. Visual-
vestibular exercises with rotational movements and
visual targeting, like lateral tilts, rotational passes, and
anterior/posterior tilts, are beneficial. Stretching
exercises, including stretches for thigh flexors, back
extensors, hamstrings, biceps, and soles, help control
posture, increase muscle activity, and improve range of
motion. The recommended exercise program consists
of cardiovascular, fundamental, thigh strength, visual-
vestibular, and stretching exercises. Implementing this
program under expert therapist supervision facilitates
improvements in walking patterns, strength, stability,
balance, coordination, endurance, and independence.

Conclusion

Individuals with DS have unique learning styles and
cognitive  impairments  that  require  special
consideration. Training programs for individuals with
DS should take into account specific factors and
incorporate verbal, tactile, and visual cues. Consistent
practice and routines are crucial, and the use of visual
diagrams and sequencing exercises can be beneficial.
Positive reinforcement and allowing sufficient
processing time are effective strategies. Tailored
exercise programs for individuals with DS improve
strength, endurance, and balance. A system-based
rehabilitation approach in this study resulted in
improved physical fitness, functional activities,
participation, and learning. Collaboration with sports
professionals provides support for fitness, social
activities, rehabilitation, and body image. Future
research should explore the effectiveness of additional
exercise programs for individuals with DS.
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