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DESCRIPTION
Musculoskeletal development plays a critical role in motor 
function, mobility, and overall independence in children with 
chromosome 21 abnormalities. Hypotonia, ligamentous laxity, 
delayed motor milestones, and postural instability contribute to 
challenges in gross and fine motor skills. Early assessment and 
structured physical therapy interventions are essential to 
optimize strength, coordination, and functional mobility, 
supporting daily living activities and long-term quality of life [1].

Hypotonia, or reduced muscle tone, is a hallmark characteristic 
affecting movement efficiency, stability, and endurance. 
Children with low muscle tone often exhibit delayed 
achievement of motor milestones such as sitting, crawling, and 
walking. This delay can impact exploration, social interaction, 
and cognitive development, emphasizing the importance of early 
evaluation and therapeutic support [2]. Ligamentous laxity 
increases joint flexibility but reduces stability. While some 
flexibility may appear advantageous, excessive laxity can 
compromise alignment, increase the risk of injury, and affect gait 
patterns. Targeted physical therapy interventions aim to 
strengthen supporting musculature, improve joint stability, and 
promote safe movement strategies [3].

Gross motor development, including balance, walking, running, 
and climbing, is often slower compared to typically developing 
peers. Structured therapy programs incorporate exercises for core 
strength, postural control, and coordination. Play-based 
activities, obstacle courses, and adaptive sports provide 
motivating environments for practicing skills while addressing 
strength and stability deficits [4]. Fine motor skills are supported 
indirectly through musculoskeletal development. Enhanced 
upper limb strength, wrist stability, and shoulder control 
facilitate hand coordination, object manipulation, and self-care 
tasks. Physical therapy programs that integrate gross motor and 
fine motor exercises improve functional independence and 
confidence [5].

Early intervention is crucial. Initiating therapy in infancy or 
toddlerhood takes advantage of neuroplasticity and 

developmental windows. Consistent therapy sessions, caregiver 
engagement, and home exercise programs accelerate skill 
acquisition and promote generalization of learned movements to 
daily activities. Postural control and balance are central targets of 
intervention. Exercises such as sitting on therapy balls, reaching 
activities, and dynamic weight-shifting improve proprioception 
and core stability. Enhanced postural control supports safer 
mobility, reduces fall risk, and enables participation in school 
and recreational activities [6].

Adaptive equipment supports musculoskeletal development 
when necessary. Orthoses, supportive seating, and mobility aids 
facilitate alignment, prevent deformities, and allow children to 
engage in therapeutic and daily activities effectively. Physical 
therapists assess the need for such devices on an individualized 
basis and provide training for both children and caregivers. 
Integration into educational and recreational settings further 
supports motor development. Schools and community programs 
can provide inclusive physical activity opportunities, structured 
play, and peer interaction. Therapists collaborate with educators 
to modify activities, ensuring safety while promoting skill 
acquisition and social participation [7-9]. Musculoskeletal 
assessments, including range of motion, strength testing, and 
gait analysis, guide intervention planning. Regular reassessment 
allows therapists to adjust exercises, monitor improvements, and 
address emerging challenges, such as scoliosis, hip instability, or 
delayed coordination.

Long-term outcomes of early and structured physical therapy 
include improved independence in mobility, enhanced 
participation in daily life and recreational activities, reduced risk 
of musculoskeletal complications, and better overall physical 
fitness. Children who receive consistent intervention 
demonstrate increased confidence and a higher quality of life 
[10]. Emerging research explores optimal strategies for 
musculoskeletal development, including neuromuscular 
training, aquatic therapy, and task-oriented interventions. 
Evidence suggests that individualized programs combining 
strength, coordination, and functional activities yield the most 
significant improvements in motor function.
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CONCLUSION
Musculoskeletal development is a foundational aspect of motor,
functional, and social outcomes in children with chromosome
21 abnormalities. Hypotonia, ligamentous laxity, and delayed
milestones necessitate early assessment, individualized physical
therapy, caregiver involvement, adaptive equipment, and
integration into daily life and educational activities. By
supporting musculoskeletal growth and motor function,
children achieve improved mobility, independence, and
participation, laying the foundation for a healthier and more
active childhood and adolescence.
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