http://dx.doi.org/10.5103/KJSB.2022.32.4.141
http://e-kjsb.org eISSN 2093-9752

KJSB

Korean Journal of Sport Biomechanics 2022; 32(4): 141-146

ORIGINAL

Effects of Different Frequency on Muscle Function of the
Thigh in Patients with Degenerative Knee Arthritis
during the Functional Electrical Stimulation
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Objective: The purpose of this study was to investigate the effects of different frequency on muscle function
of the thigh in patients with degenerative knee arthritis during the functional electrical stimulation (FES).

Method: For this study, 16 male participants over 65 who patients with degenerative knee arthritis were

recruited as research participants. In this research, isokinetic muscular function, EMG, and joint position
sensation were performed after FES treatment was applied for three conditions (FES 20, FES 50, and Without
FES). For each dependent variable, one-way ANOVA with repeated measures was to determine whether
there were significant differences among three different conditions (p<.05). When a significant difference was
found, post hoc analyses were performed by using the contrast procedure.

Results: When compared to FES 50 and without FES, FES 20 causes significant increase in isometric knee
extension strength. No significant differences were found in EMG values across different EMS conditions.
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Conclusion: The present study examined isokinetic muscular function, EMG, and joint position sensation
in order to investigate the effects of different frequency muscle function of knee extensors during the functional
electrical stimulation. The results of this study showed that FES with 20 Hz frequency had positive effect on
knee extensor. Based on the findings of the present study, FES with lower frequency may help the performer
to focus on developing strength in knee extensor muscles.
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Figure 1. Functional electrical stimulation (MICROSTIM2, SEJINMT,
Korea)
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(Table 2).

Table 2. Maximum isometric contraction, muscular strength, and
muscular endurance during the knee extension

(Nm/BW)
FES 20 FES 50 Without FES

Maximum

isometric 19124217%  1713+18.1° 171.1422.3%

contraction

Muscular 160.8+31.1 15854214 169.8+28.6

strength

Muscular 1311942832 1334442467  1307.1+3553

endurance

Note. ‘significant difference between FES 20 and FES 50
#significant difference between FES 20 and Without FES

Y 2715 ZAtel A2 X 2X7EY 5 Al HENI, U

o gYEMME Fo Y Xto|of WE 37K
AM2z Folot Xto|7} LtEHLIX] BERUCKTable 3,
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Table 3. Average IEMG during the isokinetic muscular strength
(%MVIC)
FES 20 FES 50 Without FES
RF 85.1+20.1 82.6+19.8 87.2+209
VM 746+17.3 69.8+17.9 709+19.6
VL 63.2+18.0 65.1+16.5 67.6+16.3

Table 4. Average IEMG during the isokinetic muscular endurance

(%MVIC)
FES 20 FES 50 Without FES
RF 52.8+15.5 50.5£16.0 51.0£13.9
VM 55.1+£121 546+13.2 5291144
VL 48.1+£10.8 50.8+11.9 49.2+13.1

FETEO st 2EAXGZ MM s Fo= Y Ktofof
3

- a
7tX HE =4 7t SANHSZ Rofet XO|7F LIEHLEX] GERLT

Table 5. Joint position sensation

(deg)
FES 20 FES 50 Without FES
Joint position 120446 136447 118437
sensation
DISCUSSION
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| SRS CHH OS2 B Fisher et al. (2012)1} Reyes et al. (2017)
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