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The Effect of the Heel Rest on the Lower Leg Muscle
Activity and Fatigue During Repetitive Pedaling

Jung-Yong Kim’, Kyung-Bae Seo ™

ABSTRACT

This study examined the effect of ergonomic heel rest that was designed for drivers who have physical handicap in the
low leg muscles or have to drive prolonged hours with frequent foot pedaling. An experiment was designed to test the
ergonomic heel rest with traditional foot pedal. Forty subjects participated in the experiment. Electromyography(EMG) was
used to monitor the muscle activity and fatigue of right leg, and Electro-goniometer was used to measure the ranges of
motions of the knee and ankle. A simulator of driver's seat was built for the experiment and the heel rest was installed on it.
In order to examine the low muscle activity and range of motion, subjects used the foot pedal for 15 minutes repetitively for
each experimental condition. Another 15 minutes test without the heel rest was also performed for comparison. The Root
Mean Square(RMS) and Mean Power Frequency(MPF) Shift were used to quantify the level of muscle activity and local
muscle fatigue. In results, statistically significant decreases of muscle activity and fatigue were found in all the low leg
muscles. The range of motion of the knee and ankle joint also decreased when the heel rest was used. The mechanism of
the heel rest effect was discussed in this study. This type of heel rest can be applied to real driving situation after ensuring
the safety, or overcoming the psychological discomfort possibly due to unfamiliarity.
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LN = SATHES ol §8 WBe| FI/W BAL WS H1

ol Qlate] FuA i SuH9] el F2E A

ek, 53], GA7E A5 9, Folih wEghel

S A e 14009hE doln AEAE £8 AAA gk A ASelE wk W U/W 4z
She A oAl Hojuba Qe 53] nARAES Ak e AR SASFe] 2 RES F 5 Ak olgd o), ¥
% BobaL BAIRE A 704 o4 Holtar vk @Al ATNE AA ASSHA Y ABA ] AT
SeEe] FABHE 70% AL SAASLE OFEL o A nE wHe % e A olEw &
ST 8ARE ol S 2xSH A0w Feld YTHEA T ALY ARE A AT FHS FolF ¢ YA
3 website). AGATE B Aol AHGE B BEE AFE 9 29
Ko ARG AFA ALE AEA7) 95l (2003)0] SABAY] A Hasha] sla AR A4

*
o
o
=
1%
=
o,
f
o
o
J

AYgea, Ry A Sl A

kvik
T A 426-791 BVIE QHARA] S AMLE 1271, A3k 031-400—-4276, E—mail: jykim@eml.hanyang.ac.kr

Copyright (C) 2006 NuriMedia Co., Ltd.



o
»
IS
0

ol AFEE 2 A Bz Uik diFelA Bedt
T AT el Al

2. A7 UH
2.1 UHAIK}

A7 20tel 50ti7bA] /o] ZF 59 (E
wol= 374D, F 407g0] Addel Frtetslon, o5 I
7 sl Ak AW o] Aol glan, B e EEF
oj® 7ol HAke] B 9.75£4.38d =42 A
8.20£5.55%1 AlRFEE At

o=t 7F& RIS ARGEE 38X 4719
Aot AFE 25 TS w8/ T
2o AojdAehS k= 97 (Tibialis Anterior Muscle;
TA), A (Gastrocnemius Muscle; GM), @rig]&<
(Rectus Femoris Muscle; RF), Hamstrings %1% |t}
2527 (Biceps Femoris Muscle; BF) olth(34d, 1174
. 1997; 8918, 2001; Basmijian and Luca, 1995; Olson,
1996).

2.3 ASAH|
2.3.1 H=X dio}

AdE

(2% 1]

—

Copyright (C) 2006 NuriMedia Co., Ltd.

N
l
fo
=)
il
fo,
oX
ol
o X
rl
fo
=)
i
il
[
o
ol
~
i
ol
38
ul
o
il

& MVCeF 24 &5 75% MVCE =7d317] $13F 500
kef €32 Bongshin Loadcell& A3} 11, o5 FUE
43sl7] 98l Digital Indicator BS—300AZ AM&-38F3ith.
AEE ShA] F-919 EHORRE AEE FE57] 95k
V91-93 EWHA=3} 4 Channels®] High Gain Bioam—
plifier with Bandpass Filter, High Speed Videograph I/O
PortE &3t Coulborn InstrumentsAte] EMG System
< PCe} A4sto] ARttt a# 2].

J8 2. PC2t AAE EMGAIAH

Videograph®] Gain< x 2500, AxpdF21=Low Cut—
off Frequency)+ 1Hz, 1x}9+53}<=(High Cutoff Fre—
quency) = 1000Hz= =433l 22 flsto] IBM
PC, Dataq InstrumentsA}e] Windaq/2002 A3} 3L
Aoz FHALE FIF the> 400Hz ol3k] A& 7t
3t Nyquist RateE ¥H5A17]7] 918) 1024Hz2] &%
ZF 3} (Sampling Frequency) & 7} Aj@¥E A&tk
(384, 71AF 1997; Basmajian and Luca, 1995, Pro—
akis et al, 1996). o|gA FE3 AL ANEe A4S
e duelEe A Coojz Tz aeiysle] AMg-slih
5 9 =5 715 9] S = BiometricsAFY] HAls
Z_'

+=747] (Bletro—goniometer) ]S ARE-SIITH 19 3].



$24%, B43%, 2005. 11.30 ASAHEY 8= AR Al EX 20| StAI2S gt IIZ20 0IX= g8 57

molago s ¥ Awd g ¢ HAY SAES 94 24 A
o A AAS AR AsE melaeEe A4 3ol 2
o] So] W A 2o FFssht FRel A 7

9
i

Al
24.1 MEFRI

0 Zwe] ke A R0 o] 115° AT MEbgow ddste] X ok A Rolet A
Ae SRS AT AUAOZ WAy st B Ahu) Al BAH AP 8 Tt g AR
N8RS Al S, o9l A9 oIk semE WA 2 A
Q% Aotk A WA el AgoR dslel 25 BERd
Qe TINA Shsthr T oA Ao AHgOR Qlstol
RG] AL I A Furk A WA LR
o

=

A ¢k
= Qse] FE 9 WE0) Zwe] YRS A
b oleA ARARIAL 3R A e,

&2

N
N
N
>
oo
X
Lot

o) AME /TR VE
EF), 7I& Jﬂ‘ﬂ+ Bz
HERER) o] Al o At S5 &
g55s JrE, 75 Y iy 7 EOW{ olF #4
7] 9t T 41529 RMS(Root Mean Square) £+
MPF (Mean Power Frequency), ¥2 4 W20] 2} (0) =

Apgaigick ook 2e o 40%9) ARRAIE o8

A

o L

o i nf riz
)
i
Gl
nf
+
R
BN
mE
el
@

J8 3. 58 dME FESH| © ZAXSA| EE510 2T XA|

9} oxto| QR|E FHEGIE BS Single Factor Within—Subject Design®. & 23l-& A& s}k
P
A7 mHA=e] F2k9 R alcohol® F 4 % 05 ABITIN

e wulEE Hohlal 47 channel® ®HA=SS F-2
st3lon, #5 9 wEdEe] A4 $2547] (Electro-

== A8 7712Fe] MVC (Maximum Voluntary Contraction)
goniometer) & F-&5IA 19 4].

= 33)9) Ax =Asgion, o =3ult} Digital Indicator
9] peakgts #Esto] M Mol Hitghks FekH, o Ul
o] #3} vl AAs| F& g AT ALHS AY
A71ALe] MVCE AM-3F T

MVC 5740 FrE F 108319 F4& g 5 237
7HAe] 75% MVCE 7t 5182 S4sigion, 544 b
OBl E AR AW 27 Fmrw HsIich 2%
o HETAE CAgE] flsto] oA 51k FAE H
SHA shgltt. AR ARel ok £4E ARl

Iﬂ—;ﬂ 17(—161— I %1\ O}Oﬂq_ ] 1587}

A
Al AA Azt 5L F S o] gsto] 229 13 HES

)

l stoick Hlge 7k Hg 103 Byola HY 1034
£ 07 1583 AKHEI Roledo] Ed & F4
%iol 75% MVCE 7t Z59E 1A S4sto] ojufe] &5
9 FFre HREE FAIIALE 75% MVC S 10%
7t o]Fo L) olget WAoo V|E HY, 7]E HE+ 1
2 I(AEZEY), 7IE e+ i TEE) 37F

A g Gelel ojstel Z9E ANRAT, B wAE A
A AP A som, AREIA s

Copyright (C) 2006 NuriMedia Co., Ltd.



58 ZEE - Mt REABISE

F 29 FAE I35 flete] we FEZE v ] el 5] 9} 2t} o] Fkell thét Paired t—test w48t A= [
307 {2 A7+ 7Yk (Marras, 1987). 218} o] AAH R {o4F 0.010014 griglE Afol&
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