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Influence of Unilateral Muscle Fatigue in Knee and Ankle Joint
on Balance and Gait in Healthy Adults
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Daegu University, Daegu, Korea

Purpose: This study was to investigate the effects of unilateral muscle fatigue in knee and ankle joints on balance and gait in healthy

adults.

Methods: Exercise inducing muscle fatigue in the knee joint consisted of concentric and eccentric contraction of dominant knee exten-
sors in healthy adults by using the Leg Extension Rehap exercise machine (HUR, Finland). Exercise inducing muscle fatigue in the ankle
joint was composed of voluntary contractions and forced contractions of the dominant plantar flexors in healthy adults. Exercises to in-
duce muscle fatigue in the knee and ankle joints were performed until the subject complained of fatigue or pain, the occurrence of mus-
cle fatigue was confirmed by electromyography. We measured static and dynamic balance using the Good Balance system and gait per-

formance by RS-scan.

Results: Static and dynamic balance ability and spatial-temporal gait decreased significantly after muscle fatigue in knee and ankle

joint.

Conclusion: These results show that unilateral muscle fatigue of the lower extremities affected postural control and gait. Therefore,
therapists and sport trainers should minimize the risks of fall and injuries related to unilateral muscle fatigue.
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(RS-scan system, RS scan Ltd., Germany) S A-8-5}¢, H3Jo] Al-5-7H4
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Alo] 4 A-g o] XA 2 AER A5 o EHY A5 TSR0 TR DUR A, 5 ot
Aol 5 HolA] ¢h3kem(p> 0.05) (Table 1), #-- 5-2&:=(EO)= 75

4, AREMN e FuE A, & 523 Aol 5 Ethp <0.05) (Table 1). 128 2

g AEe] GEHAl E4E dopdy] flste] e SAHE AP AHY AT FaSE(EOE FEUE ZHE A, & Fo3 ZolE

Bt St k] Sl & Aap 2o ol A et HolR] ¢hokom(p>0.05) (Table 1), #-9- 58 4% (EO)= F- 524

27 (paired ttest) S AHESFATE oS a= 0052 813tk 2 A T2, & o7t AfolE H1Al(p<0.05) (Table 1), & o] 57 2]= 1+

FollAe] s Abms Het W B2 QAR AL BRE RS SYHE TR 5 [OYRE Aol S E{rhp <0.05) (Table 1)

SPSS version 18.0 H{Z-&- A-8-5}o] ELAI5FSIC R BEE 208 A, T {gt Z}o]& B om(p<0.05)
(Table 1), Z A2 S Fu|2 7, 5 {Of5 o] & Kol 9k

A 1} 1(10 >0.05) (Table 1) BN RS 2 A, & {003 2po]
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A2 1652 cm, Ht FH A= 69.5 kgol Tk

R H&e= 15

1. A7 LRI £4 = frofet iPol% EOIZI °}°*°U4 (p>0.05) (Table 1), A ] 7]A]H-&- %+

o] Ak B0 5 209 (A 14, ol ool Rl B 232 A T R ole Aol S o] kekhp> 005) (Table 1)

Table 1. The changes of balance and gait before and after knee muscle fatigue

Pre Post t p

Knee fatigue Balance A-P sway velocity (EO) (mm/s) 5.33%£1.16 5.53+1.15 -1.23 0.23
M-L sway velocity (EQ) (mm/s) 6.49+1.87 7.37+1.92 -2.41 0.03"
A-P sway velocity (EC) (mm/s) 8.24+176 8.73+1.71 -1.77 0.09
M-L sway velocity (EC) (mm/s) 10.58+2.07 11.77+2.42 -2.28 0.03*
Total distance (mm) 1,315.35+308.48 1,442 98+280.18 -2.42 0.03*

Gait Step legth (cm) 46.33£3.63 4548+3.75 343 0.00"

Stride length (cm) 91.56+£6.26 90.98+6.16 2.06 0.06
Step time (sec) 0.65+0.06 0.65+0.05 -1.28 0.22
Gait velocity (m/s) 0.95+0.13 0.92+0.12 -1.28 0.15
H-H BOS (%) 11.15£0.59 11.31£0.60 -0.80 043

Al values are shown in mean+ standard deviation.

EO: eyes open, EC: eyes closed.

*significant difference between pre- and post-test (p<0.05).

Table 2. The changes of balance and gait before and after ankle muscle fatigue

Pre Post t p

Ankle fatigue Balance A-P sway velocity (EO) (mm/s) 5.32+1.15 581+£1.11 -1.94 0.07
M-L sway velocity (EO) (mm/s) 6.49+1.87 7.15+1.81 -5.18 0.00"
A-P sway velocity (EC) (mm/s) 824+1.76 9.83+3.01 -3.21 0.01"
M-L sway velocity (EC) (mm/s) 10.58+2.07 12.31+2.80 -2.70 0.01"
Total distance (mm) 1,315.35+308.48 1,383.23+320.07 -4.27 0.00*

Gait Step length (cm) 46.33+3.63 45.73+£3.82 2.26 0.04*

Stride length (cm) 91.56+6.26 91.01£6.38 2.55 0.02*
Step time (sec) 0.65+0.06 0.66+0.05 -1.34 0.12
Gait velocity (m/s) 0.95+0.13 0.93+0.12 141 0.17
H-H BOS (%) 11.15+0.59 11.74+£0.70 -3.61 0.00*

All values are shown in mean #standard deviation.
EO: eyes open, EC: eyes closed.
*significant difference between pre- and post-test (p<0.05).
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(p<0.05) (Table 2), HAATH =M |2 A, S {03t 2o &
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