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ABSTRACT

Patellofemoral Pain Syndrome (PFPS) represents a frequently encountered cause of anterior knee pain, particularly among
adolescents, young adults, and physically active individuals. Altered neuromuscular control, muscle tightness, and strength
deficits—especially involving the hamstrings and quadriceps—are widely recognized contributors to the development and
persistence of PFPS. This narrative review aims to critically synthesize contemporary evidence regarding the role of
stretching and strengthening interventions targeting the hamstring and quadriceps muscle groups in individuals with PFPS.
A structured literature search was performed using PubMed, Scopus, Google Scholar, and PEDro databases, focusing on
studies published between 2005 and 2024. Evidence indicates that stretching interventions primarily enhance muscle
flexibility and provide symptomatic pain relief, whereas strengthening programs, particularly those emphasizing quadriceps
and vastus medialis obliquus activation, improve knee stability and functional performance. Integrated rehabilitation
programs combining stretching and strengthening appear to yield superior clinical outcomes compared to isolated
interventions. This review provides evidence-informed guidance for physiotherapists managing PFPS.
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INTRODUCTION

Patellofemoral Pain Syndrome (PFPS) is a multifactorial musculoskeletal disorder characterized by poorly localized
anterior knee pain that intensifies during activities requiring repeated knee flexion, such as stair negotiation, squatting,
prolonged sitting, and running. PFPS constitutes a substantial proportion of knee-related complaints encountered in
orthopedic and sports rehabilitation settings.

The pathogenesis of PFPS involves a complex interaction between biomechanical alignment, patellar tracking
abnormalities, and neuromuscular dysfunction. Among the modifiable risk factors, reduced hamstring extensibility and
quadriceps muscle weakness—particularly insufficiency of the vastus medialis obliqguus—play a significant role in
elevating patellofemoral joint stress. Although exercise-based rehabilitation remains the primary conservative management
strategy, inconsistencies persist regarding the optimal emphasis on flexibility versus strength training. Therefore, this
narrative review aims to evaluate existing literature on the effectiveness of hamstring stretching and quadriceps
strengthening interventions in the management of PFPS.

METHODS

A narrative literature review methodology was adopted. Electronic searches were conducted across PubMed, Scopus,
Google Scholar, and PEDro databases for peer-reviewed articles published between 2005 and 2024. Search terms included
combinations of “patellofemoral pain syndrome,” “hamstring stretching,” “quadriceps strengthening,” and ‘“exercise
therapy.” Studies focusing on conservative physiotherapy interventions and reporting pain or functional outcomes were
included.

[J]NRD2601107 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)



https://ijnrd.org/
http://www.ijnrd.org/

INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 8
© 2026 IJNRD | Volume 11, Issue 1, January 2026 | ISSN: 2456-4184 | INRD.ORG A O

PATHOMECHANICAL CONSIDERATIONS IN PFPS

Abnormal loading of the patellofemoral joint is a key factor in PFPS. Hamstring tightness may promote a sustained knee
flexion posture during dynamic activities, thereby increasing compressive forces at the patellofemoral articulation.
Concurrently, quadriceps weakness, particularly inadequate medial stabilizing force from the vastus medialis obliquus, can
result in lateral patellar displacement and impaired dynamic knee control.

ROLE OF HAMSTRING STRETCHING IN PFPS

Reduced hamstring flexibility is commonly reported in individuals with PFPS. Stretching interventions targeting the
hamstrings have demonstrated improvements in knee range of motion and reductions in pain severity. Enhanced flexibility
may reduce compensatory quadriceps overactivation and improve lower limb movement efficiency during functional tasks.

ROLE OF QUADRICEPS STRENGTHENING IN PFPS

Quadriceps strengthening is a central component of PFPS rehabilitation programs. Strengthening exercises aim to improve
patellar alignment, optimize load distribution across the knee joint, and enhance shock absorption. Interventions
emphasizing vastus medialis obliquus recruitment and functional closed kinetic chain exercises have been associated with
improved pain and functional outcomes.

COMBINED STRETCHING AND STRENGTHENING INTERVENTIONS
Evidence from the literature supports the use of combined stretching and strengthening protocols in individuals with PFPS.
Integrated exercise programs address both muscle flexibility deficits and strength impairments, resulting in superior
improvements in pain reduction, functional capacity, and patient-reported outcomes compared to isolated interventions.

DISCUSSION

Findings from this review underscore the importance of a multimodal, exercise-based rehabilitation approach in the
management of PFPS. While stretching interventions may provide short-term symptom relief, strengthening exercises
contribute to sustained functional improvements and long-term symptom control. Variability in intervention duration,
exercise selection, and patient adherence may explain discrepancies in reported outcomes across studies.

CLINICAL IMPLICATIONS

Physiotherapists should implement individualized rehabilitation programs that incorporate progressive hamstring stretching
nd quadriceps strengthening. Emphasis should be placed on proper exercise technique, gradual load progression, and patient
education to optimize adherence and outcomes.

LIMITATIONS OF CURRENT LITERATURE

The existing body of literature is limited by heterogeneity in study design, variability in outcome measures, and relatively
short follow-up periods. Future high-quality randomized controlled trials with standardized rehabilitation protocols are
necessary to strengthen clinical recommendations.

CONCLUSION

Current evidence supports the integration of hamstring stretching and quadriceps strengthening exercises in the conservative
management of PFPS. Combined rehabilitation approaches appear to be more effective than isolated interventions in
reducing pain and enhancing knee function. Further research is required to establish standardized, evidence-based exercise
guidelines for PFPS management.
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