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ABSTRACT

Purpose: The purpose of this study was to determine the effects of electromyography
(EMG)-biofeedback based closed kinetic chain exercise (CKCE) on quadriceps muscle activity and
dynamic balance ability in patellofemoral pain syndrome (PFPS).

Methods: Thirty subjects with PFPS were included and they were divided into EMG-biofeedback using
CKCE (Group 1) and squat exercise using CKCE (Group 1), each group consisted of 15 patients.
Group [ and Group II was performed by the patients for three times a week, for six weeks. sSEMG
was used to measure quadriceps muscle activity and star excursion balance test (SEBT) was used
to measure dynamic balance ability.

Results: According to the results of the comparisons between the groups, after intervention,
quadriceps muscle activity and dynamic balance ability were significantly higher in Group 1 than
in the Group 1II.

Conclusion: Findings of this study suggest that EMG-biofeedback using CKCE that provides real-time
biofeedback information on muscle contraction may have a beneficial effect on selective muscle
strength of vastus medialis oblique muscle and dynamic balance ability in PFPS.
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Figure 1. Measurement of muscle activity: A.

surface electromyography, B. Placement of
surface electrodes(VL; vastus lateralis, VMO;
vastus medialis oblique)
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Table 2.
Comparison of quadriceps muscle activity within
the group

Variables Group I (n=15) Group Il (n=15)

VMO pre 23.84+3.27% 23.98+2.98
(%MVC) post 30.94+2.96 27.87+3.41
t(p) 4.348(.025) 3.874(.046)
VL pre 32.21+£2.62 32.40+3.01
(%MVC) post 32.56+3.09 32.84+2.86
t(p) 1.238(.094) 1.210(.089)

pre 74+ .15 74+ .08

V(I\;I;Qg]‘ post .95+.07 .85+.11
t(p) 7.761(.035) 4.231(.048)

“Mean+SD, Group I: EMG-biofeedback using closed
kinetic chain exercise, Group II: Squat using closed
kinetic chain exercise, VL: Vastus lateralis, VMO:
Vastus medialis oblique, %MVC: %Maximum voluntary
contraction

"Mean(%)+SD, Group I: EMG-biofeedback using closed
kinetic chain exercise, Group II: Squat using closed
kinetic chain exercise, SEBT: star excursion balance
test
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