Effectiveness of Exercise Intervention in Duchenne Muscular Dystrophy: A Systematic
Review and Meta-analysis

Abstract

Duchenne muscular dystrophy (DMD) is a severe neuromuscular disorder characterized by
progressive muscle weakness. This systematic review and meta-analysis aims to evaluate the
effectiveness of exercise interventions in individuals with DMD. We will conduct a
comprehensive literature search, assess study quality, and synthesize available evidence on
various exercise modalities. Our findings will contribute to developing evidence-based exercise

recommendations for DMD patients and identify areas for future research.

1. Introduction
Background and Significance
Duchenne muscular dystrophy is an X-linked recessive disorder affecting approximately 1 in
3,500 to 5,000 male births worldwide [1]. The disease is caused by mutations in the dystrophin
gene, leading to progressive muscle weakness, loss of ambulation, respiratory complications, and
cardiac dysfunction [2,3].
The management of DMD has evolved significantly, with corticosteroids and supportive care
improving life expectancy and quality of life [4]. However, the role of exercise in DMD
management remains controversial due to concerns about potential muscle damage and
accelerated disease progression [5].

Current Literature and Knowledge Gap



Several studies have investigated various exercise interventions in DMD, including resistance
training, aerobic exercise, and assisted cycling therapy [6,7,8]. While some research suggests
that moderate-intensity exercise may help maintain muscle strength and function [9], other
studies report mixed or inconclusive results [10].

Despite the growing body of literature, there is a lack of consensus on the optimal type, intensity,
and duration of exercise for DMD patients. A comprehensive systematic review and
meta-analysis are needed to synthesize the available evidence, identify trends, and guide future

research and clinical practice.

2. Methods

1. Literature Search: Systematic search of electronic databases (PubMed, Embase, Cochrane
Library, Web of Science) using MeSH terms and keywords related to DMD and exercise
interventions.
2. Inclusion Criteria:

- Randomized controlled trials (RCTs) and controlled clinical trials

- Participants with genetically confirmed DMD

- Exercise interventions of any type, intensity, or duration
3. Exclusion Criteria:

- Case reports, reviews, and non-interventional studies

- Animal models or in vitro experiments

- Interventions not primarily focused on exercise

4. Study Selection: Two independent reviewers will screen titles, abstracts, and full texts.



5. Data Extraction: Study characteristics, participant demographics, intervention details,
outcome measures, and results.

6. Quality Assessment: Cochrane Risk of Bias tool for RCTs; Newcastle-Ottawa Scale for
non-randomized studies.

7. Data Synthesis and Meta-analysis: Narrative synthesis and meta-analyses using
random-effects models. Heterogeneity assessed using the I? statistic.

8. Subgroup and Sensitivity Analyses: Based on exercise type, intensity, participant

characteristics, and study quality.

3. Justification for the Methods Used
The chosen methods align with established guidelines for systematic reviews and meta-analyses
(PRISMA statement) [11]. Meta-analysis is appropriate for synthesizing quantitative data from
multiple studies, providing a more precise estimate of effect size and increased statistical power
[12]. Subgroup and sensitivity analyses will address the complexity of exercise interventions in

DMD by exploring potential sources of heterogeneity.

4. Expected Results
We anticipate finding a moderate number of eligible studies with heterogeneity in interventions
and outcome measures. Expected results include:
1. Muscle Strength: Small to moderate positive effect, particularly for resistance training.
2. Functional Capacity: Variable effects, with potential improvements in specific domains.
3. Quality of Life: Modest improvements, potentially mediated by psychological benefits.

4. Disease Progression: Inconclusive evidence regarding long-term impact.



5. Safety: Generally good tolerability, with few reports of serious adverse events.
To illustrate these results, we will create forest plots for key outcomes. Here's an example of a

forest plot for muscle strength:

Forest Plot: Effect of Exercise on Muscle Strength in DMD
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5. Discussion
This systematic review and meta-analysis will provide valuable insights into the effectiveness of
exercise interventions in DMD. We expect to identify trends in exercise types that show promise
for maintaining muscle strength and function without causing harm.
Anticipated challenges and limitations include:
1. Heterogeneity in interventions and outcome measures
2. Variability in study quality
3. Limited long-term data on disease progression

4. Potential limitations in generalizability to different DMD subgroups



Future research should focus on well-designed, long-term studies investigating standardized

exercise protocols and exploring potential synergistic effects with other therapeutic approaches.

In conclusion, this study will contribute to understanding the role of exercise in DMD

management and help bridge the gap between research and clinical practice, ultimately aiming to

improve care and quality of life for individuals with DMD.
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