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Review Article

ABSTRACT

Musculoskeletal disorders (MSDs) represent a heterogeneous group of
conditions affecting muscles, bones, joints, ligaments, tendons, and associated
soft tissues. These disorders are among the leading causes of disability
worldwide, contributing significantly to pain, functional impairment, reduced
quality of life, and socioeconomic burden. The increasing prevalence of
MSDs is associated with aging populations, sedentary lifestyles, occupational
hazards, and rising comorbid chronic diseases. This review aims to provide
a comprehensive overview of musculoskeletal disorders, including their
classification, epidemiology, pathophysiological mechanisms, risk factors,
diagnostic approaches, and contemporary management strategies. Emphasis
is placed on preventive measures and multidisciplinary care approaches.
Advances in imaging, rehabilitation science, pharmacological therapy, and
surgical interventions are also discussed. Understanding MSDs holistically is
essential for improving patient outcomes and reducing global disease burden.
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INTRODUCTION

Musculoskeletal disorders (MSDs) encompass a wide spectrum of conditions
that affect the structural and functional integrity of the musculoskeletal system.
These include degenerative diseases such as osteoarthritis, inflammatory
conditions such as rheumatoid arthritis, traumatic injuries, and occupational
overuse syndromes. MSDs are recognized as a major global health challenge
due to their high prevalence and long-term disability impact.

Recent epidemiological studies show a continuous rise in MSD burden globally, particularly in aging populations and individuals
engaged in repetitive occupational tasks. These conditions not only impair mobility but also significantly reduce productivity and
increase healthcare costs. The musculoskeletal system plays a vital role in movement, stability, and physical function; therefore,
any disruption leads to profound clinical consequences.

Classification of Musculoskeletal Disorders

Musculoskeletal disorders can be broadly classified into:

1. Degenerative Disorders
e Osteoarthritis
* Degenerative disc disease

e Spinal spondylosis
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2. Inflammatory Disorders

Rheumatoid arthritis
Ankylosing spondylitis

Systemic lupus erythematosus (musculoskeletal involvement)

3. Mechanical and Overuse Disorders

Tendinitis
Carpal tunnel syndrome
Rotator cuff injuries

Low back pain

4. Traumatic Disorders

Fractures
Ligament tears

Muscle strains

5. Metabolic and Bone Disorders

Osteoporosis

Osteomalacia

Epidemiology

MSDs are among the leading causes of disability globally. They affect individuals across all age groups but are more prevalent
among older adults. Lower back pain, osteoarthritis, and neck pain are the most commonly reported conditions.

Occupational exposure significantly contributes to MSD prevalence, especially in healthcare workers, manual laborers, and office
employees exposed to prolonged sitting or repetitive tasks. Global burden studies indicate increasing disability-adjusted life years
(DALYs) due to musculoskeletal conditions, reflecting their growing public health significance.

Pathophysiology

The pathophysiology of MSDs varies depending on the underlying condition but generally involves:

Cartilage degeneration leading to osteoarthritis

Chronic inflammation mediated by cytokines in autoimmune disorders
Mechanical stress and microtrauma in overuse injuries

Nerve compression in conditions like carpal tunnel syndrome

Bone demineralization in osteoporosis

At the cellular level, imbalance between tissue repair and degeneration leads to progressive structural damage. Inflammatory
mediators such as interleukins and tumor necrosis factor-alpha play a critical role in disease progression.

Risk Factors

1. Biological Factors

Ageing

Genetic predisposition

Gender differences (higher prevalence in females for certain MSDs)

2. Occupational Factors

Repetitive motion
Heavy lifting
Poor ergonomics

Prolonged static posture

3. Lifestyle Factors

Obesity
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*  Physical inactivity
*  Smoking
*  Poor nutrition
4., Environmental Factors
*  Workplace design
e Vibration exposure
e Cold environments
Clinical Presentation
MSDs commonly present with:
« Pain (localized or diffuse)
» Stiffness
e Swelling
* Reduced range of motion
*  Muscle weakness
¢ Functional impairment
Chronic cases may lead to psychological distress, sleep disturbances, and reduced quality of life.
Diagnostic Approaches
1. Clinical Evaluation
*  Patient history
¢ Physical examination
* Functional assessment
2. Imaging Techniques
e X-ray (bone abnormalities)
*  MRI (soft tissue evaluation)
* CT scan (complex structural assessment)
e Ultrasound (tendons and ligaments)
3. Laboratory Tests
¢  Rheumatoid factor
e C-reactive protein
«  Erythrocyte sedimentation rate
¢ Autoantibody panels
Management Strategies
1. Pharmacological Treatment
* Non-steroidal anti-inflammatory drugs (NSAIDs)
»  Corticosteroids
* Disease-modifying antirheumatic drugs (DMARDs)
*  Muscle relaxants
2. Physiotherapy and Rehabilitation
*  Exercise therapy
¢ Manual therapy

e Postural correction
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e Strengthening programs
3. Surgical Interventions
* Joint replacement surgery
*  Arthroscopy
e Spinal decompression surgery
4. Lifestyle Modifications
*  Weight reduction
*  Ergonomic adjustments
¢ Regular physical activity
Prevention Strategies
Preventive approaches include:
*  Workplace ergonomic redesign
*  Early screening in high-risk populations
e Health education programs
*  Physical activity promotion
*  Stress management techniques
Preventive medicine plays a crucial role in reducing the burden of MSDs, particularly in occupational settings.
Recent Advances
Recent developments in MSD management include:
* Regenerative medicine (stem cell therapy)
* Biologic agents targeting inflammatory pathways
* Artificial intelligence in diagnostic imaging
« Digital rehabilitation platforms
* Personalized medicine approaches

These innovations are improving early diagnosis, treatment precision, and long-term outcomes.

DISCUSSION

Musculoskeletal disorders represent a growing global health concern due to demographic changes and lifestyle transitions. The
multifactorial nature of MSDs necessitates a multidisciplinary approach involving clinicians, physiotherapists, occupational health
experts, and researchers.

Despite advancements in medical technology, challenges remain in early detection, accessibility of care, and long-term
management. Preventive strategies and public health interventions are essential to reduce the global burden.

CONCLUSION

Musculoskeletal disorders are complex, multifactorial conditions with significant clinical and socioeconomic implications. Early
diagnosis, effective management, and preventive strategies are key to reducing disability and improving quality of life. Future
research should focus on personalized treatment approaches and integration of advanced technologies in musculoskeletal care.
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