Faid 7539 =0L MY 2=

I.M &8
1oy Hey

Azte A&H oz AAdsoine $He) =HE
2 glon] Y 234202 od A} Uk 2
2333 (flexed joint)ol Z43te 289 FFA 4
Zo) 8] A4 AAE B2 At ARAAAA g
Zoly} iZo2 B8 JlgolAl Ul BFYL A 9
8] 5o 4 2A48-F(compensatory activity)e] ¥dojvt
I ool AFolTol YolE AAE B BAH A4
2] o] R AL glo] I Whgol T4 vlag AS =
AE o2t WAREL dopd 4 ek (Carlsoo, 1964)

Joseph3} Nightingale(1952, 1954), Joseph etal(1955)
ol dedAe 4oz dF4Ho A sE2
dEee) 2AEE 7S¢ A shRv] 2 (soleus muscle)
3} u] &2 (gastrocnemius muscle)& A4 ZA =49 &
F°] glevt A73FE(tibialis anterior muscle) 3} =i 5
A - 29 1713 5o gk 2@ Portnoysh
Morin(1956)& QdZ4 o] Aol u]¥-2o] =&l
%o] 9ISich 3}, Basmajianst Bentzon(1954) 2 %
w2 A AAs| s w82 $Fo] AR TIL
o AR GE o Carlsoo(1964) & Buta AAalol
A AAE2e) BEo) Y n vag.

olge AT BEo Y ATE F2 Fed4e
ez Buiz A3led o525 gEay $5¢ 2
A= A Y& B Y43 (qualitative) o 2

. A2 2 5 % 3
o A2 A et

2
(=1

% 718198 A g (quantitative) &S A5 2
&2 gtk Josephit Nightingale(1956), #(1985)7F &
2o AE Aoz Fol A A€ E¢ =AA
2o ¥5& B33} Josephs) Nightingale(1956) &
Fo] & FFE AR e 5 Fo] B FFE AN
< o] wid] d=ETH diE2e] A71H FFol olwE
Wil e s AR 71 Aoz FAY Ay
TELS TFE ANE @ g ol a2
|(calf muscle)®} o= 3 (vastus muscle)ol] #7)3
¥Eol Az ek H(1985)= W2 4& Hst F
=2 75E AX 42 sE2ed A=A 50
ol g Atol7t JertE 2AEY 71A1H 3¢ Bas-
majian FF4Aol =k 0, &, +, ++9] 4722 v
o] AR AN TELS FFE AR A4S o g¥Ee H
Aol A o] & (peroneus longus muscle)o] & SH o
= Aeigictz wagel 2y o4ty £ A7 G4 =
o B5E A Ao E Hoted B FFT Eold
o0& 25859 Wte B ygsich

ol goll Al A wuhel o] AAZEFoll chg A7
el A7t Fulg A AAleA slE 23 g2 A
714 85E F4dAo s AAsgE F F5F9 2old
wE AA 28] ARAEE YA oz A dF7 T
Aoz A9 gle AHelth

Al& Al3

e v

2. HTEH

2 79 FAE FREY golol @ AA2Y 7
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A=E AGFHog Hrlsle Aoy THFY EoE
Ocm, 3cm, S5em, 7em 2 FE3le Enp2 4 &a) A 3lE 9
AAETE, F35H29 ¥ &, dEAg dEAZ, o
EEale] digei¥2, 857y UAEE FFH
2 P45 Aot

I. A74y
1. AEY
274 et 2, 33hd 3y 408 & dde® 3G
2ov, o]5e e HE 2068401 AL 159.8em,
2. MEYd

3| 541%}9] ¥ o] 50mf 2] meditrace disposable electrode
o] A ASEAEHE 27 1ojA 2
H]-Ql- 7o) A 7JF(tibialis anterior muscle), »]&
AF&518Kgel et ol 9] Atz HF 234.74mm,
& stA Aol HE 34.30m, HHF S FW £ 45
78cm, Fol2l 759 Edl & 36.22emo) k(£ 1)
9] 9l& % (lateral head of gastrocnemius muscle), o g
o] %2 (biceps femoris muscle), of 5] & &(rectus femoris
muscle), LFF9]Zelw ofF ZHol ZFHTH 7 F

2 7
2
L
«

Table 1. Physical Characteristics of Subjects

A2E8HA A8 ALE

il

rulo

2em7tA & T3 HPsiA FAA g 23F42
e 71 E5AFE 3830 HFale AN JFA
226 of8em FojAl Feol, A FATL A5 2344
o ¥aget 2723 (ground electrode)& A kA
2o HAAAG, AFEARY: dF2EAR
3 g2 dedd 454 Aely)E o #2AY o
e 7128 47 A8 AEATY AAE 42 o] FA
Rt

585 AEE Yokt ier 2AEY 53
Agd 2AEA 9L ol ¥EAE Ao ¥
& vl Azl uby e g oeyA le =2 (Basmajian
and DeLuca, 1985 ; Bouisset and Marton, 1972 ; Devris,
1966 ; Milner-Brown and Stein, 1975 ; Pauly, 1966)
TECA42 EMG system<] &% gt¥-4] 7] (Action Poten-
tial Analyzer-APA6 MK )& o] &3le 2z 289 A7)

# 259 71AH 919§ ksl Wakgl Analog digital
converterel] 23] bl @FAt AFe] F5(total
amplitude), ¥l = (frequency), 3 ¥ A $] (mean amplitude)
£ 7154} 1006V SlFe] 1emef A F o2 velutA
EF35 A7 F 100mm /sec £ 52 4&2 5t 7| &F3bgdch
BFAg AE9 F3E 425 7158 E5A5E AA
o AEel Aelge Y Aol2 WEE 425 71%H
FEAQ e AojZ(cycle)sold HFAAE EF
Al AZ 9 F3E HEZ F ol

e

Age (year)
Height (cm)
Weight (kg)
Size of shoes (mm)

Length of right leg (cm)

Circumference of mid-thigh (cm)

Circumference of mid-calf (em)

MtSD Range
20.68+1.47 18-24
159.81+4.40 154-168
51.77+4.45 42-60
234.7445.98 222.5-245
34.30+1.90 31-38.4
45.78+3.86 3654
36.2242.79 32.4-45

M + SD: Mean + standard deviation (n=40)
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A ? active electrode

Fig. 1. Location of active and reference electrodes

A
B
C.
D.
E

Tibialis anterior muscle

. Lateral head of gastrocnemius muscle
Rectus femoris muscle

Biceps femoris muscle

. Paralumbar vertebral muscle

R:

reference electrode

F559 ¥21€ 3em, Sem, Tanol o Wh-g o] L5l
RS G2 ol 5] AL 27 6°, 11°, 17°¢1qich )
2 upeto} A 3em, Sem, TemEole] Wit Yol Hu}
2 47 2027} sof A=A AN Solgteome
202 Ro) 71533 Hulz A AAL ddsA 7Y
< A2 AAEZ FLE 8emFE ML FF ol AF
32 T4 Hon dEL FHAM oA A=
5 st

FAA 2AE Ao Foi7] A FYL e A
AHE 202 Aoz 27 33 AlYsld oo HENE
¢ A2 AP = E 4L paired t-testF g
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& 2ks e sl Al A18d Az

Fig. 2. Examples of quantitative EMG of right tibialis anterior
according to the heights of heel

100uv

—t

5 cm 100msec 7 cm

Fig. 3. Examples of quantitative EMG of right lateral head of
gastrocnemius according to the heights of heel



0 cm 3 cm
100uv

5 cm 100msec 7 cm

Fig. 4. Examples of quantitative EMG of right rectus femoris according
to the heights of heel

0 cm 3 cm

Fig. 5. Examples of quantitative EMG of right biceps femoris

according to the heights of heel
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A7 s eslA A1gH A1z

0 cm 3 cm

100uv

5 em 100msec 7 cm

Fig. 6. Examples of quantitative EMG of right paralumbarvertebral
muscles according to the heights of heel

Tibialis anterior ¢—g

2. FEael FO0[0] mHE BlE 2, CHEZ, 255920

Gastrocnemius 0= 0
SSXO KIZO| EB| (29 7) Rectus femoris B——a
Biceps femoris A ——a
Paravertebral(L) A—a
F%Z o] Oan, 3em, Sen, Tensde) AAERS B5AY (aniticance + B oy oas oo ons ren

AEe] FE A% 237pv, 359, 42,0207, 67,38 Y A Ao

ol 3, 5, 7Tem] E52AY AF F3E O] $F I

A AF9 F8o vl FAstA Folsbgled (PO, 120

005) ©]%-28] 7 $E 44.7xv, 65.594v, 85.45:v, 140.52

#volliL, 3,5 7Tems| BFHY AE9 £3E (end] B 100

FAY AFe F3ol v Fo8A Foreh k(P 2

005) sl Aol 5L AHe F8E 20120, 2258

MV, 3400, 4324012 3, 5, Tnd]) BEAY AT E

ol £33 Omd Aok uld FosA AR(POO) £

e ol f2o BFAY AFe F5hE 1963uv, 2665w, F

28.951v, 41.22uv0) I 3. 5, Tem®] BHAY Ao & E

3HE Oeme] 27lol] wis) 42 f-o31A] FrlstRo=(P 40

€0.05, P€0.005, P€0.025) £33 F5AY A9

28E 48.50mv, 45.73nv, 56.941v, 54.42uv E Sem, Tem®] 2]

FE5AS AE9] 317} Oeme] Aol v 8] F2l8tA Z = 5 3 : ~

7F = (P0.05, PL0.025) 3cne] ¥5AQt A 29| 2385} Heights of Heel (em)

O} RFAG AR FH2 et Ak2, Tens] F52 Fig. 7. Total amplitude of quantitative EMG of various postural

} AEe 287} 5eme] 2R} Fope}, muscles according to heights of heel
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3 7539 £0l0} BE ST, e, aETaiae
YSHY HEel Mo|Z4 UE.(17) 8)

Tibialis anterior e—»

Gastrocnemius B
Rectus femoris o~——a
Biceps femoris  S——y

Paravertebral(L) aA-—ma
Mean+SE (n=40)
ignificance * p<0.1 **%+ p<0.005

{significance:compared to Ocm)
400 Suvnn

350
300
250

200

Frequency {turns/4-seconds}

100

Heights of Heel (cm)

Fig. 8. Frequency of quantitative EMG of various postural
muscles] according to heights. of heel

FFE o) Ocm, 3em, Sem, TemQ wl] A7 F-¢] Wl 2+ 162,
03, 216.16, 227.79, 299.170]¢l 2 =, 3, 57em®] W EE Oem
o] dlxof ¥& fo8A F A 2(P0.005) ®&Ze
il = z}7} 206.13, 263.76, 301.62, 396.18¢]%l2.9 3, 5,
7,cm®] HEE Omo] ¥lEol |8 o3 HolE velll
oh(P<0.005), “H=lx 22 ¥l=+= 9448, 106.62, 144.17,
152.3801 X2, 3, 5, 7em®] HIE+= Oeme] HlEofl ws) &
2| 3HA @k = (PC0.005), s o] FT9 ¥l =& 111.29,
128.31, 146.35, 173.35°1%1 2, 3, 5, 7em®] W EE Omé
Q1o ¥sl Z+zk fosAl gekoh.(P€0.1, P0.005, P
{0.005) 8%F39)e] ulE & 20527, 195.06, 225.44, 208.
722 3em®] H1E7} Oen] MEN T} YD, Tems] W=7}
Seme] HlE R} Agton] 5eme] HIE & O] HlEo] ¥
8§23 #elzk Ak (PL0)

4. 7529 E0lo) e SE 2, HEZ, 2FF929
YENe(2d 9)

Tibialis anterior e——e

Gastrocnemius [ EXTPP o

Rectus femoris o

Biceps femoris Y —,

Paravertebral(L) A——aA
MeansSE n=40)

0.4 Significance * p 0.1 *** p 0.05
®%% p .025 **** p 0,005
{Significance:compared to Ocm) l
*kh

0.3
>
2

0.2
L4

3
D
A
—
g

-]

o

o
=

0.1

==
L

Heights of Heel (cm)

Fig. 9. Mean amplitude of quantitative EMG of various
muscles according to heights of heel

F550] Ocm, 3em, 5em, Tem el AA T2 HFAH
+ 77} 0.14av, 0.164v, 0.174v, 021pvo| %2, 3, 5, Tem
9 HEAA7) Oms] HF A w8l Fo3A Ao
(P€0.005), v &9 HF AL 47 0.204v, 0.23uv,
0.264v, 0.342vol AL, 3, 5, Tom®] FFAYE Ocme] W
Aol vidl Fo8tA A (PC0.005), e 29 BT

. A= 0.16pv, 0.154v, 0.17xv, 0.20uve] AT 3eme]

A7} Oemoll ul8) Rkowd, 7ol HEFAAE Ome B
AL vls] Fo&A gk dEo] 52y HFAAE
77} 01649, 0.174v, 0.174v, 0.184v 2 3ems} 5em®] B F
917t BRI, Som, Tem®] HFAAE Ocm] HF Aol
u8) 23t Aek(PQOL), 237929 BFAAE
747} 0.23uv, 0.224v, 02447, 0.24v 2. 3em®] BF A9 7}
Ocm o ¥]8] Rk, Sem, 7o} HFAAE FLHL 7
md] FEAAE Ome] FFASA 0N ¥)o) F5A Zeh
(P€0.05)

V. &

Mle AAE FAAR YA 2]FEel %S
X Aol FHAH FHAAL FFEFY FUEV
(mastoid process)oll4 Alzt=lo] 42lo 2 Fute g
2le 3 of714 oA (hip pint)e] HE A} oA &
A4 YFoz Welew Eoh4 ofdls A4s o A5FE



Jol4 ol
behah Al e,

FREel £44% AR T2 A7H $5ol ANR
FFol £E4% AAs A4 AAne £
AAE vtz Fosin YEBAY T (flexor)
14E2e s} AdRez 44k FHEY ¥
1ol BE SAREE BAHAE skort 2(1985) 9
FAT TES TFE AL 420 AR RholA

L=

a8

FHAoE sEot 228 2L F0]

1sjian ¥ Bentzon(1954)¢] dF4# ¥%€ TFE A
1&gt AA AodsA] ggkrte Baee olE
Lo]x 9t

FH5Fge] 545 v 529 AV A 5ol Fo3A
AR 5L 7575 Ae Ao] $H T4 dFoz
183871 whgell FeolelZ(calf muscle)sl &5o] 57}
]¢lc}& 22 (Joseph and Nightingale, 1956 ; Basmajian
nd Bentzon, 1954 ; Portnoy and Morin, 1956)s} %)
P 32 FFE AMEA ClFEe] AYA A v
o] HFH o2 FodFche 2(1985)9 ATAIsE

<]
T

== dAstn Yut FFFe] H&FF A A

sbesl ZARPAolol YL A2 2707 AR
12 o3& BAEr] fio @SR A (extensor) S
§go] ANA(APRet AFE, 1984) 02 22 & o
o} A7} o) Heo] 2 Aoz 4 = o A3}
= 35S FFE AL A% oMgela] edAES
Fo| M&ZF(plantar flexion) | WZol A AIA7} &
$o2 JgolAE AL %) Aol w2 $Fo] F
}atthe Josephst Nightingale(1956)8) =48 ]
3 glch

379 F=(vastus muscle) s} <= A& 7|4 LE 2}
} ohau AR $7h o} AT 2ol 3 o5 &
re] A gol FEL ANL PP FAAAE Aol
126l & ol FET Holst wolxd FFFAel &
3oz olfs=z dEH2e] HIFez A4¢ AL
1617} 5& At gk,

Josephs} Nightingale(1956)] 228 T¥& 758
dol-gw cjiE el wARA FI-(vastus muscle)eo
1714 $5o) YR AFetE o= ¥z gt

FEFol ¥E4E s £ AYH §Fo] A
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753 R A18d M1E

RAe FHA o] 24 YFo 2 "ol B2 hamstring
9| #&4=7} At B32(Joseph and Nightingale,
1954 ; Portnoy and Morin, 1956)2} € x]8ta gle}. ol
23 A TEFY Fol7l €45 FH4lo] 1A
GEo 2 Pz FE AA €A A7t FFolA
AFE AAINEE cigle| T2 1A= A
At A=A - Fudo AX & 2% R T
Z(flexor) 3 AlZ(extensor)e.2 7|52 oz Zg=ql
£8E FozA FEE 2AAA FHE AWE2, F
44 AAsA st YIS FAAE Aes 2
TF59 Fol7t ZotdaF A=A dFo|Fe
AAE7 AR AL o|Ho ¥3e Ageln Eot
TES FFE AL Sulz A8 83 F 429 A7
3 FF5ol AR AFE, Futz AYE T A WA
4 2% (intrinsic muscle)o] #8-3tx w2 7bg4 ukA}
g 50| gict(Allen, 1948 ; Floyd and Silver, 1951, 1955
: Portnoy and Morin, 1956 : Joseph, 1960), & Ao 3
T oz F74317] ol 3 2% (back muscle)el
A&l &Fo) glrh(Asmussen, 1960), FH ol F2 ¥
8ol o]3] A4xlch(Asmussen and klausen, 1962),
Z9 (pull of gravity)o] F7l& a9 #5572
444 %l o} (Basmajian and De Luca, 1985)& 2258 A
At et FET Folvt €W 2EFHTY 7
2 1}z
A8 Aoz BT He Agel AdReon 41

Ao =T

TA—

(<]
oy

27} ZAE AA7 YBoz SgolAE AL

A Aoz &
et ol AdE AAlwe]l AAhdstet AF el gl
4h-g-3vh= Houtze} Fischer(1961)9] 43} ol2{d A
3§ 31§ Okada(1972, 1975)¢] AFHIZE A A3
F3 gl

V.2 B

A7 40389 AANGYE ez FFF9 Fol
& Ocm, 3cm, Sem, 7em 2. 7-#3hed b2 wpsto] A7



3em, 5em, Tenigol o} A bzl 27 07, 6°, 11, 17°7} S
el Bulz AA few $EAATI, $0%
2, $3UHAE, $EdsclFE, $5 225929
434 2HEE 7S94 F5EY goldl o 2
259 1FES YPHoz $4Y AE e 2o
L #5F0) £84% 14329 HAH $50) 9
A F7bakgict.
2. #53e wolol Wb w]82e] A7H BEo &
o4k abol 7} AAeh.
3. s A2 gsolFael HAH 5] FEE
Fololl we} fojatAl AR

Fol
o] YEo 2 oL A4t A RALE o] HE 1
Asrlsle e e, 22 %
oz @ 4 gl

ol 5(1074)9) TR IelH el g sHE ciAel
A% Ao 2 delrt xEschabs ANA =
29 347 B o2 AMA Az 54E FEE
o) wolsh Dol Qe How Wy Qu, Tol £ F
22 Ae d4old 25 TasE WES AT Y
ol YA oz FAAHD UE Aol e A
£E AASE T & Fol R T W3S 483
5% 2EAYE He F2Y 2EFAE 4Rk
pe B QFABE ol LEEAY THH 2AE
o3t A28 Y 4 YAk
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Abstracts

Relationship between height of
heels and quantitative EMG of
lower leg, thigh and paralumbarvertebral
muscles in young women.

Myoung Ae Choe*, Jin Ho Kim*% Eun Yong Lee**
The present study has beer. undertaken to assess the

electrical activity of right tibizlis anterior, right gastroc-

nemius, right rectus femoris, right biceps femoris and

g a et R} A8 AlE

right paralumbarvertebral muscles quantitatively by EMC

while standing erect on the height of Ocm, 3em, 5em and

7em heels, The inclinations of the heels were 0, 6, 11, 17

degrees, respectively. Fourty young women ranging from

18 to 24 of age were examined. Electrical activity of

various muscles while standing erect on the height of

various heels were compared with that of Ocm heel.

The results obtained were as follows :

1. Electrical activity of the tibialis anterior increased
significantly as the height of heels became higher ;
which was thought to be due to the effort to coun-
teract the instability standing with high heels,

2. There was a significant increase in electrical activity
of the gastrocnemius as the height of heels increased.
It might be due to compensatory activity against
shifting of the center of gravity forward.

3. There was a significant increase in electricél activity
of the rectus femoris and biceps femoris at the height
of 3cm, 5em and 7em heels ; which seemed to be due
to the effort to stabilize the knee joint.

4. Electrical activity of the paralumbarvertebral mus-
cles increased significantly at the height of 5em and
7em heels ; which was considered to be due to the
effort to prevent forward imbalance,

From These results, it may be concluded that electrical
activities of various postural muscles increase significan-
tly while standing erect on the height of 3em, S5em and
7em heels to counteract an instability of their posture and
compensate the forward shifting tendency of the center

of gravity.

* Department of Nursing, College of Medicine, Seoul National University.
*#* Department of Rehabilitation Medicine, College of Medicine, Seoul National Universtiy



