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Abstract

Physical activity plays a vital role in supporting functional
ability, psychosocial well-being, and quality of life for individuals
with Duchenne muscular dystrophy (DMD). While advances in
pharmacologic and genetic treatments continue to evolve, these
medical therapies alone cannot preserve function or participation.
This article provides practical, stage-based guidance for healthcare
professionals and caregivers to facilitate safe, meaningful physical
activity across the DMD lifespan. Recommendations emphasize
maintaining joint range of motion, cardiorespiratory capacity, and
community engagement through adaptable and enjoyable activity
participation. Table 1 summarizes progressive goals, therapeutic
activities, and supportive interventions to assist in aligning care
strategies with disease progression.

Key Words: Rehabilitation, Exercise Prescription, Motor Function,
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Introduction

Duchenne muscular dystrophy (DMD) is a progressive, X-linked
disorder characterized by the absence of the dystrophin protein, which
leads to chronic and irreversible muscle weakness [1-4]. Although a
variety of FDA-approved therapies now exist for DMD, no definitive
medical cure is available. Recent pharmacologic and gene-based
advances, including corticosteroids, cardiac interventions, and
micro-dystrophin therapy, have increased life expectancy, but offer
only limited gains in quality of life [5-8]. This is primarily because
these medical treatments do not fully address the progressive
weakening of skeletal, cardiac, and respiratory muscles that lead to
cardiopulmonary complications [5]. This highlights the critical need
to incorporate physical activity into the medical treatment plan to
better manage disease progression.

Despite increased life expectancy for those born in recent decades
[5, 9], many DMD individuals are not diagnosed until ages four to

five, often following a delay of up to two years after symptoms
first appear [1-2]. This delay, along with the progressive nature
of the disease, contributes to significant challenges related to
deconditioning, contracture formation, and cardiopulmonary decline,
which restrict participation in daily and recreational activities. The
genetic landscape is also varied, with 80% of mutations being large
rearrangements (deletions at 69% and duplications at 11%), and
the remaining 20% being small mutations, including insertions,
deletions, and splice site mutations [10].

Given these persistent challenges, a comprehensive, stage-
appropriate approach to physical activity is crucial. It serves to
optimize health, function, and well-being, while complementing the
constantly evolving medical care. Accordingly, this article focuses
on optimizing physical activity, broadly defined as any movement
that enhances health, function, or well-being, across each stage of
DMD care.

General Physical Activity Considerations

Anning [11] researched physical activity as a treatment for DMD,
highlighting its benefits for maintaining muscle function, preventing
contractures, and complimenting other treatment strategies. Building
on this foundation, physical activity in DMD should be viewed as an
adaptive continuum rather than a rigid, one-size-fits-all prescription.
Activities must align with the individual’s musculoskeletal health,
functional capacity, and fatigue threshold.

A multidisciplinary approach is crucial for optimizing safety and
effectiveness, requiring coordination among DMD specialists,
including physicians, physical therapists, occupational therapists,
and caregivers to tailor physical activities appropriately across
disease stages. Regular musculoskeletal range of motion (ROM)
activities that stretch the upper and lower extremities help preserve
flexibility and prevent contractures [12]. Furthermore, engaging in
enjoyable, low-intensity movement promotes circulation, reduces
stiffness, supports respiratory and cardiac functional capacity, and
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enhances social connection and emotional well-being [11, 13]. To
prevent accelerated muscle damage, it is essential to avoid fatigue
and overexertion, since excessive loading, especially eccentric
muscle contractions, is a major risk factor for muscle breakdown
[14]. Therefore, clinically guided physical activity for the DMD
population should prioritize fun, low-intensity, comfortable, and
sustainable movements that are smooth and controlled to promote
blood circulation and flexibility while minimizing strain [11-14].

Cardiac and respiratory complications are a leading cause of
mortality in DMD, and overexertion can accelerate this decline.
Proactive monitoring for early warning signs of overexertion (e.g.,
fatigue persisting beyond rest periods, muscle cramping or pain,
dark-colored urine, difficulty sleeping) is essential [15-18]. If any
indication of cardiorespiratory distress occurs, such as excessive
sweating, chest pain, or shortness of breath, activity should be
discontinued and evaluated by a clinician [17-18].

Stage-Based DMD Physical Activity Overview

To guide healthcare professionals and caregivers in selecting
appropriate activities across the progression of DMD, it is helpful
to view physical activity recommendations in a stage-based
framework [1-2]. Because disease progression varies considerably
due to underlying genetic mutations and therapeutic interventions,
a universal trajectory is difficult to define. However, the general
pattern involves progressive weakness that begins proximally (hips
and shoulders) and advances distally, eventually affecting respiratory
and cardiac muscles. This variability in onset and rate of decline
underscores the need for an adaptable, stage-based framework to guide

clinical and physical activity recommendations. Each stage reflects
the evolving physical capabilities and medical considerations of the
individual, highlighting how goals shift from promoting development
and preserving mobility to maintaining cardiorespiratory health,
community access, and comfort.

These stages are intended to guide safe participation in physical
activity throughout the progression of DMD function. Each stage
builds on the previous one unless specific weaknesses prevent an
activity. While every stage has its own focus, no priority from an
earlier stage should be abandoned. Daily lower and upper extremity
stretching to prevent contractures, avoidance of eccentric loading,
and careful fatigue management always remain essential. Activity
selection should progress with the individual, but the underlying
principles of preserving function, dignity, comfort, and enjoyment
should remain constant. Importantly, engagement in meaningful,
community-based participation should persist from diagnosis
through late-stage care.

Table 1 summarizes the primary goals, suggested therapeutic
activities and examples, and physical activity-supportive
interventions for each stage of care, providing a concise reference for
aligning physical activity strategies with the progression of DMD.
The sections that follow expand on each stage summarized in Table
1, offering more detailed guidance on how these recommendations
can be applied in daily routines by healthcare professionals and
caregivers.

and introduce
gentle stretching

e Table 1. Physical Activity and Stages of Duchenne Muscular Dystrophy (DMD) Progression. \
Stage Main Goal Therapeutic Example Activities Physical Activity Support
Activities Considerations
Stage 1: Establish healthy Playful movement, Crawling, walking, ball play, Parent/caregiver education,
Diagnosis movement habits gentle stretching playful imitation of stretches on anticipatory guidance

through play

stuffed animals, caregiver-assisted

bedtime stretches

Non-
Ambulatory

body stretches,
trunk stability,
and positioning
for transfers and
hygiene

routines
Stage 2: Early Preserve Non-eccentric Walking on level surfaces or up Stretching orthotics, simple
Ambulatory ambulation and strengthening, daily slight inclines (e.g., wheelchair home exercise plan
ankle mobility ankle stretching, ramp), playground play, swimming,
while minimizing aquatic play light community sports (e.g., tee
contractures ball, soccer), caregiver-assisted
ankle stretches during play
Stage 3: Preserve safe Balance and stability | Adaptive cycling, aquatic therapy, Stander and wheelchair
Late ambulation and hip | activities, stretching standing programs, supported introduction, safe transfer
Ambulatory mobility; prepare | hips and iliotibial (IT) upright play planning, environmental
for wheelchair use | band, adaptive aerobic modifications
activity
Stage 4: Early Preserve upper Daily passive Arm ergometer, gentle wheelchair- Power wheelchair with

stretching (shoulders,
elbows, knees), upper

body functional
activity, breathing/
postural exercises

supported stretching, adapted sports

basketball), singing, storytelling/

standing/elevating feature
(e.g., power soccer, wheelchair

reading aloud

Stage 5: Late
Non-
Ambulatory

Preserve hand/
wrist function,
prioritize comfort,
respiratory support,
and community
engagement

Passive stretches
(hands/fingers,
wrists), breathing

through play, adapted

leisure activities

Bubble/candle blowing, adaptive
gaming, interactive storytelling, art

Varied wheelchair positioning,
adaptive control technologies
(e.g., eye-gaze, voice-
activated systems, switches),
wrist/hand splints to maintain
function

Note: The physical activity recommendations outlined in this table reflect a continuum of care. Each stage has a primary focus, but earlier
goals such as stretching, minimizing contracture, and fatigue management should be sustained as new goals are added. Flexibility and

@sponsiveness to individual change are essential for supporting optimal outcomes. j

Stage 1: Diagnosis and Early Phase (Presymptomatic to Early
Weakness)

At this stage children with DMD are often developing motor skills
and participating in typical childhood play. The primary goal is to

maintain functional mobility and encourage normal physical
development. Gross motor milestones at this stage include sitting
independently, crawling, walking (around 18 months on average),
running, climbing stairs, and jumping. While children with DMD

J Rehab Pract Res
Volume 6. 2025. 190

JRPR, an open access journal
ISSN 2581-3846



Page 3 of 6

may achieve these skills, subtle early signs like frequent falls, a
waddling gait, or difficulty rising from the floor (Gower maneuver)
may become apparent between 2-3 years of age [19]. Despite these
early clues, obvious signs are often minimal, so activities should feel
similar to peers. Physical activity should focus on natural play, gentle
walking, and stretching of major muscle groups without causing
fatigue or discomfort [18]. Following a diagnosis, medical
management typically begins with corticosteroids while initiating
cardiorespiratory monitoring.

Practical activities (Figure 1) include age-appropriate play, such as
crawling, and facilitated or assisted ball games. Caregivers should
avoid encouraging high-resistance activities and be cautious about
fatigue signs, ensuring physical activity remains enjoyable and non-
exhaustive [11, 20]. Gentle bedtime stretching for the calves and
hamstrings can help maintain lower extremity flexibility. Encourage
caregivers to integrate flexibility through playful stretching routines,
such as “stretching with stuffed animals,” to increase compliance and

\Eigure 1. Stage 1 DMD boy (A) crawling through soft tunnel and (B) playing baseball in a community-based adapted sports leaguy

enjoyment.

Stage 2: Early Ambulatory Phase

This stage is characterized by increasing motor delays, frequent
falls, and rising to stand using a Gowers’ maneuver. The focus
remains on preserving ambulation and minimizing contractures.
Low-impact aerobic exercises like swimming and gentle walking
promote endurance and function without placing excessive stress
on muscles [17]. Orthotic devices may be introduced to support
flexibility and alignment, such as nighttime stretching Ankle-Foot
Orthotics (AFOs). These devices help preserve mobility and comfort
during activity. Routine monitoring for scoliosis, as well as early

cardiac and pulmonary evaluations, complements these strategies by
ensuring activity remains safe and sustainable.

Practical examples (Figure 2) include aquatic play and level or slight
incline walking. While the emphasis may shift to gait efficiency and
safety during this stage, lower extremity stretching from Stage 1
should continue daily [17]. Avoidance of jumping, running downhill,
or other eccentric-heavy movements is critical to reduce injury
risk [18]. Encouraging fun, low-impact activities will help sustain
engagement without exacerbating weakness.

Figure 2. Stage 2 DMD boy (A) reading aloud as a breathing exercise while lying prone
to stretch hip flexors, (B) walking up wheelchair ramp, (C) playing a video game while
Qtretching calves with a stretching nighttime splint, and (D) moving in a pool. J

~
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Stage 3: Late Ambulatory Phase

With increasing difficulty walking, the focus shifts to maximizing
independence through modified activities. Adaptive cycling and
aquatic therapy offer excellent cardiovascular and musculoskeletal
benefits while minimizing joint stress [11]. Activities should be
shorter in duration with frequent rest intervals, as fatigue management
becomes central to care [16]. Medical care intensifies during this
phase, with more frequent cardiorespiratory evaluations and scoliosis
checks. The psychological impact of declining independence should
also be supported through social activities in the community that
reinforce self-worth.

Practical examples (Figure 3) include adaptive bikes to enable safe
lower body movements without excessive stress, or water-based
walking and floating exercises to reduce joint loading. Wheelchair
use may be introduced to reduce fall risk, conserve energy, and
prevent excessive fatigue. Supported standing devices should also
be considered, even while limited ambulation is still possible, as they
promote bone health, posture, digestion, and respiratory function [3].
Introducing a stander before full-time wheelchair use helps maintain
upright positioning as part of daily routines. Above all, activities
should emphasize enjoyment over achievement, allowing people
with DMD to feel empowered and safe. Promoting independence

-~

k Figure 3. Stage 3 DMD boy using (A) adaptive tricycle and (B) stander. j

remains a central goal.

Stage 4: Early Non-Ambulatory Phase

With full-time wheelchair use, upper body and trunk function become
the primary emphasis, while lower extremity stretching remains
essential for positioning, dressing, and hygiene [5]. Independence
in daily activities such as eating and grooming contributes greatly
to emotional well-being and should be supported through targeted
interventions [3]. Respiratory health is reinforced with breathing
exercises and postural adjustments, and daily passive ROM for both
upper and lower limbs help prevent contractures [17].

Practical activities (Figure 4) include hand cycling while watching
TV, reading aloud as a breathing exercise, and participation in
adaptive sports such as power soccer or wheelchair basketball. These
options provide both social engagement and enjoyable exercise
opportunities. Non-invasive respiratory support devices (e.g., BiPAP)
may also be implemented at this stage to reduce fatigue and enhance
activity tolerance. A multidisciplinary approach remains vital,
ensuring that quality of life and safe physical activity are sustained.

-~

Figure 4. Stage 4 DMD boy (A) using arm ergometer and (B) electric elliptical trainer in wheelchair, and (C) competing in
k wheelchair hockey. J

~
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Stage S5: Late Non-Ambulatory Phase

In the final stage, activities should prioritize comfort, respiratory
support, and prevention of complications such as pressure injuries.
Daily passive ROM for both upper and lower limbs remain essential,
along with varied body positioning. Postural adjustments and
breathing exercises are central, particularly in coordination with
respiratory technologies like tracheostomy or ventilator support [5].

Assistive technologies play an increasingly critical role in this
stage, not only for communication and environmental control, but
also for sustaining participation in daily routines. To prevent wrist
and hand contractures and preserve self-feeding and communication,
arm/wrist splints may be used, often during rest or sleep. Adaptive
switches and voice-activated control devices integrated with power

wheelchairs help people with DMD maintain autonomy and
engagement. Adaptive gaming systems, such as eye-gaze—controlled
or switch-based platforms, provide opportunities for recreation,
social interaction, and a sense of accomplishment. Together, these
supportive devices promote dignity and quality of life even with
significant physical limitations [21].

Practical strategies (Figure 5) include integrating gentle stretching
into morning and bedtime routines, supporting deep breathing
through talking or reading games, engaging in adaptive gaming, and
ensuring varied positioning to prevent pressure injuries. Gentle social
activities like interactive storytelling or adapted art further support
psychological well-being. Across all activities, the focus remains on
comfort, connection, and enjoyment.

-~

Figure 5. Stage 5 DMD boy (A) blowing out candles after helping to make the cake, and (B) using adaptive gaming kit to
k play video games. J

~

Conclusion

Physical activity across the DMD continuum must balance
safety, independence, and enjoyment. By applying stage-based
recommendations, healthcare professionals and caregivers can foster
lifelong engagement in movements that preserve function, support
respiratory health, and promote overall well-being. A consistent
focus on stretching, posture, fatigue management, and community
inclusion ensures individuals with DMD experience continued
participation and dignity throughout every phase of care.
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