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ABSTRACT

This study assigns each 8 of 24 normal persons to control group(Group I), strength
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increase group(Group II) and endurance increase group(Group II) to analyze differences
in changes of strength and endurance with surface electromyography and kinetics
according to application modes of neuromuscular electrical stimulation(NMES). Group I
had not any treatment, group II performed 15 repeated contraction with 60% intensity of
maximal voluntary isometric contraction(MVIC) by setting 10-sec on time and 50-sec off
time and group III conducted 30 repeated contraction with 30% intensity of MVIC by
setting 10-sec on time and 20-sec off time. For neuromuscular electrical stimulation,
2,500 Hz of Russian current, 35 pps of pulse rate and 200 of pulse width. Neuromuscular
electrical stimulation was conducted by five times for total 4 weeks. Before and after
experimentmotor unit action potential of vastus medialis, rectus femoris and vastus
lateralis were measured with sEMG, median frequency(MDF) was analyzed, and thus the
following results were obtained. There was significant difference in the period of
measuring vastus medialis and rectus femoris in change of MDF and interaction among
groups with analysis of surface electromyography before and after neuromuscular
electrical stimulation(p<.001) and in particular, there was a remarkable change among
groups according to the period of measurement. In conclusion, NMES influenced changes
of strength and endurance according to its application modes and in particular, it was
found that strength increment application had a significant influence on strength

increment in applying short-time NMES.
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Table 1. General characteristics of subjects

AFUAAE 200 4 dA uHoE
AZe A z24¢ A1 Qo A
Av 2 2479 ¥ad 270 91
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Group Age(year) Height(cm) Weight(kg)
I 21.00+3.85 63.2346.12 172.25+3.81
i 21.75+4.43 69.25+6.58 173.00+4.00
m 22.38+2.92 60.88+7.61 173.75+4.50

All values are showed Mean+SD
I : Control group

II : Strength group

I : Endurance group
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eEHe 54 E 49 A, 4¥ Fd
A3t FdFRTE EHAAT

gAss Jdd uE F A odA
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mol e-g%he AFE A UE%I,

_52_



e R
w2 oA

4z K

l..
S{J
Am,
2
B AN
)

ETTTR)

ju
)
4 R

o

T338t7] 98k Polygrapy
(Boipac Systems Inc., MP 100 System, USA)
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Ao A 2AE A5E FRHT FHE
A3E MP 100 Acpknowledge software
(Biopac Systems INc.,, MP 100 Workstation
Ver. 372, USA)E ©|83td FFI(fast

fourier transformation)® ¥ FYFHTE
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2) W=
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Nonius, Netherlands)E AH&3t¢lon, 33
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width)& 200 us, @& ¥ E(pulse rate)T 35
pps, ARSI R ZAHAAZES
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3, é ﬂtﬂ T4
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A7) Ao o #%%

Astr] ste] wA z EH'B 9] EHEMH

= A #9434 FH4 %9 Dynamometer

(JLW instruments Inc.,, CS200 Dynamoneter,
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A AT 4 ddAe Al 594
T84 #%9< 249 95 Dynamometers
olg3tel MEE Hu oA FTAY F5F
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0%l ol2® HFAEE B 47 v
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AFuf A= =i X (bipolar placement)
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£ A g

3. X1 8M
Ayl 9dtd df2 AFEELS SPSS

100 §A 2232 E o8t LA
FEFATFE HEZAH EAHE Y (repeated
measures ANOVA)E AA8 T, BEE &
ALY FY5EL p<052 .

mo}]/\-] xq_g. 3
133.89+2.82 NmZ 7H w7l Ueluz
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(Figure 1).
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Figure 1. The change of MDF in the vastus medialis (Hz).

All values are showed Mean+SD

[ : Control group
I : Strength group
I : Endurance group

2. QEIX29 FYFos= Wt

qeggad wE g
A2 FYFATE %i—*-if& Ao T
= molA A& B
136.08+3.80 NmZ H4 W37 Jehz
dtoyd, OIFS  13449+496 NmolA
140.66+3.80 Nmo.2 37} el od, I

T 134.3613.24 Nmo| A 136.80+3.05 Nm
2 W37t Yestt(Figure 2).
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Figure 2. The change of MDF in the rectus femoris (Hz)

All values are showed Mean+SD

[ : Control group
I : Strength group
M : Endurance group

Al AEgH e g 9%
B2 FYFHTE BAT AFHAA 1E
& A& A 140044609 NmoA HE& %
142.70+4.72 NmZ W37} yelgon, I
2 137684391 NmolA 144.94+448 Nm,
MT% 13951:740 NmolA 143.99+6.16

Nme = 37 bt th(Figure 3).

2 2o FAAMN BE AFFLY F
FFATE AR B AR 2 L, &3
A7l R 2 aEFEAE F7 Ao
7b e, FAAIAAML {FoF Aol
7F A TH(p<.001).
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Figure 3. The change of MDF in the vastus lateralis (Hz).
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