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Effects of Muscle Fatigue through Maximum Contraction during Flexion and Extension of Knee
Before and After Isometric Trunk Exercise on Elderly Hansen’s Disease
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ABSTRACT

This study was to investigate the change of muscle fatigue through maximum contraction during flexion and extension of knee
joint before and after the isometric trunk exercise was implemented on elderly Hansen’s disease. 18 subjects exercised for 60 minutes
twice a week for 12 weeks. The subjects were divided into normal sensory group, group with sensory loss in left sole, group with
sensory loss in right sole, and group with sensory loss in both soles, according to the sensory condition on their soles. We obtained
following results. Muscle fatigue in normal sensory group, there were significant differences in left - right hamstring, left rectus
femoris(p<.05), in group with sensory loss in left sole, there were significant differences in left - right hamstring(p<.05), in group with
sensory loss in right sole, there were significant differences in left - right hamstring, right rectus femoris and group with sensory loss
in both sole, there were significant differences in right hamstring(p<.05). The differences of muscle fatigue according to the sensory
condition on their soles, there were significant differences in left hamstring between normal sensory group and group with sensory
loss in both sole(p<.05).
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Table 1. Summary of isometric trunk exercise

Level Exercise method Time
Warm-up . . .
exercise Stretching, Walking 10 minutes

+ One knee to chest and head up

+ Both knee to chest and head up

+ One leg raising with knee
extension

+ One arm raising and opposite

Main leg raising

exercise + Bridge exercise 40 minutes
+ One arm raising in four feet
(Alternating)
+ One leg raising in four feet
(Alternating)
+ One arm and opposite leg
raising in four feet

Finish . . .

exercise Stretching, Walking 10 minutes
Total exercise time 60 minutes
5. A A

SPSS ZZI#;(Ver 120)2 o431y tidAES &5 2%
o 2929 WS H7] 94 Wilcoxon 53529 74% < A
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Table 2. Change of muscle fatigue on normal sensory group (unit: Hz)

Before After
Muscle z p
M+SD M=SD
LH 46.28+3.73 107.30+44.12 237 023
RH 48.42+8.67 94.95+44.95 217 038"
LRF 84.69£7.41 58.99+18.65 -2.05 o7
RRF 78.83£13.00 64.57£21.56 -1.18 242

Note. 'p<.05, LH: Left Hamstring, RH: Right Hamstring,
LRF: Left Rectus Femoris, RRF: Right Rectus Femoris.

2. QAT 292 WE

Sk EAEaES

‘Egl -9 JoEHZe &5 Fo Fut
I 7259 r4<p<05)(Tab1e 3).

Table 3. Change of muscle fatigue on left sole sensory loss group (umit: H)

Before After
Muscle z D
M+SD M+SD
LH 40.11+9.42 7877347 212 01
RH 45.72+7.88 80.89+18.53 2.03 046
LRF 82.44+10.82 56.83%5.12 -1.63 102
RRF 83.16+20.83 47.77+5.31 -1.60 113

Note. *p<.05, LH: Left Hamstring, RH: Right Hamstring,
LRF: Left Rectus Femoris, RRF: Right Rectus Femoris.
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23“‘7” A ﬂ F Ao HTe &5 o Tt

s TR ee 5 Fo F

5447} astod JJiJF 71| UTHp<.05)(Table 4).

H F

Table 4. Change of muscle fatigue on right sole sensory loss group (unit: Hz)

Before After
Muscle z D
M:SD MESD
LH 58.47+18.90 89.91424.33 2.10 o4
RH 60.80+19.14 91.9148.12 213 042"
LRF 87.13+18.73 59.36+11.75 -1.68 103
RRF 88.97+9.08 56.27+14.62 220 034"

Note. to<.05, LH: Left Hamstring, RH: Right Hamstring,
LRF: Left Rectus Femoris, RRF: Right Rectus Femoris.
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SHYE TS &5
ATHp<.05)(Table 5).

Table 5. Change of muscle fatigue on both sole sensory loss group (unit: Hz)

Before After
Muscle z p
MSD M#SD
LH 65.33+11.12 94.29+20.53 -1.83 068
RH 57.54+17.02 98.96+19.05 -1.98 o8
LRF 95.83+18.03 85.58+14.54 -1.10 273
RRF 86.29+14.02 73.91+8.86 -1.10 269

Note. <05, LH: Left Hamstring, RH: Right Hamstring,
LRF: Left Rectus Femoris, RRF: Right Rectus Femoris.
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Table 6. Differences of muscle fatigue according to soles sensory condition before and after exercise

(unit: Hz)
Sensory condition ,
Muscle Period X p Scheffe
Normal® LSLP RSLS BSL!
Left Before 46.28+3.73 40.1149.42 5847+18.96 65.33111.16 939 o7 a<d’

Hamsring After 107.3+44.10 78774347 89.91+24.36 94.29+20.54 1.96 581
Right Before 48.42+8.67 45.72+7.88 60.80+19.14 57.54+17.05 237 497
Hamstring After 04.95+44.90 80.89+18.56 91.91+8.12 98.96+19.06 3.08 383
Left Rectus Before 84.69+7.41 82.44+10.84 87.13+18.75 05.83+18.02 3.19 358
Femoris After 58.99+18.65 56.83+5.00 59361175 85.58+14.53 6.16 102
Right Rectus Before 78.83£13.04 83.16+20.81 88.97+9.08 86.29+14.00 221 534
Femoris After 64.5721.59 47774531 56.27+14.62 73.9148.86 497 167

Note. *p<.05, Mean+SD, LS.L.: left sensory loss, R.S.L.: right sensory loss, B.S.L.: both sensory loss.
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