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Domains: Legend:

D1: Bias arising from the randomization process Low risk of bias (+)
D2: Bias due to deviations from intended interventions Some concerns (!)
D3: Bias due to missing outcome data High risk of bias (-)
D4: Bias in measurement of the outcome

D5: Bias in selection of the reported result

Figure. Cochrane risk-of-bias tool (RoB 2).
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Systematic Review of the Effect of Open and Closed Kinetic Chain Exercises
on the Treatment of Patellofemoral Pain Syndrome

Shirin Aali*’”, Farhad Rezazadeh?'”, Nastaran Moradzade3"”, Parsa Forghani*

Abstract

Background: Patellofemoral pain syndrome (PFPS) is one of the most common musculoskeletal disorders,
especially in active individuals and athletes. Although the etiology of this syndrome is multifactorial, weakness and
dysfunction of the lower limb muscles, especially in the motor chain, play a key role in its pathomechanics. Open
kinetic chain (OKC) and closed kinetic chain (CKC) exercises are considered two important approaches in PFPS
rehabilitation. This systematic review aimed to evaluate the available evidence on the effect of OKC and CKC
exercises on pain reduction and function improvement in patients with PFPS.

Methods: This study was conducted as a systematic review. A search for English articles between 2010 and 2026
was conducted in the external databases Scopus, WOS, PubMed, and Google Scholar. Finally, 15 relevant articles
were selected based on the inclusion and exclusion criteria. The effectiveness of open- and closed-chain exercises in
pain management and improving motor function in patients with PFPS was compared and investigated.

Findings: The findings of this review study showed that functional exercises based on trunk control, closed-chain
exercises, and combined approaches are more effective than traditional exercises in reducing pain and improving
function in patients with PFPS. Overall, multidimensional and person-centered interventions are considered the most
effective approach to managing this syndrome.

Conclusion: Effective management of PFPS requires a multifaceted, individualized approach that combines
strengthening key muscles, improving motor control, increasing flexibility, and using a variety of functional
exercises. This combination can lead to reduced pain, improved function, and lasting modification of movement
patterns.

Keywords: Open kinetic chain exercises, Closed kinetic chain exercises, Patellofemoral pain syndrome, Functional
movement
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