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1 backward walk SZA| Mg & FEoll wE SkXol 2T 24 33

0. d54h

1. Aoyt

£ A7 tdA= dA professional 2 E5F<1 AE 6id o]de] xS 4”393— THE &
a5, 14 A s 232 JFYe 71 OE]Z} 499 visd D502 F 8%e A o
£9 2143 54 <table 1>7 2t}

Table 1. Physical characteristics of subjects

age weight height leg Length  Foot Length Career

rou

group (yrs) (kg) (cm) (cm) (cm) (yrs)
skill M 35 50.4 159.78 78.98. 21.93 6
(n=4)  SD 3.16 6.82 3.98 1.29 0.86 141
unskill M 305 53.7 160.78 75.38 21.8 125
(n=4)  SD 2.52 3.87 218 293 0.43 0.5
2. AT
B3 backward walk &2A] AT = A izolg FEo] e 259 ZANLTHES

ZAF7] Slete] 2 Aol TUE HPTFE <table 2>9F 2T}

Table 2. Experimental equipments

equipment size type manufacturer
EMG system ME 3000P Mega Electronics Ltd
surface electrode Mini electrod Mega Electronics Ltd
note book Pentium Samsoung

#AASL e AR 259 29 £o)7] A4 FHIE o RN LES AHE-Sko]
Z1EMu 24 5ol FRel HolA dxS 9uE JhA £28 Hohdnh I FAZL 02~0.9kQ

|

bt



Shal, 2 AE S5 FFEE AT (bipolar surface electrode) 0.2 T=Z31H, A=7Ee] A

AE7)9] 2SFE AZZYL 1000Hze] HIEoAM FaEx, §4 FAo|ES Estd ZAFE| A
ettt ME 3000p= =824 A% 582 Holg 7|5 3 #3755 Ad &% Fid vt
olaz ZAFHE FA4H HolHE FFd AR, S5 wuHTd 47 429 F
E719) SAREE +/AW0H, F= AR Az SAPAE +/-500000 T2l Zze] 23
T Ad-& AD W37|= 12bite]H, Ho MET WIEE 2,000Hz/channel o] th

AR AL EER S, AFe BATAER slon, RPES 1000Hz, AR

=
AgAE 479 EMG Signalel AlM2 7155 EAE d9lsta, 4 39

Z Aks A3 2/4ub0] gl Fotef o] B3 backward walk EAHE

A F 7P e @ 33)9] S-S AAste] B89tk

B backward walk &2}¢] A2+ F-5& o 759 stance position FEfOl A Al&Fste] @&

I A eA v 288 A HANAY 1 cydes ATt SAsHH
AL o8 WArF=0) HRSE 3 £0|7F Sem, 7em, 9em] Al Frek HHEE A3 = =
o7t gle A, F Eo|7b 0em?l FFE F7HIAY, w9 FEHT 1.2(cm)x1.2(cm)9], 2.2(cm)x
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of activity)7}A] 1 Ate]E (cycle)Z AA3te] AETHE (integrated EMG)S] U] X|(peak value)o}
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Averaged integrated EMG(EMG) = oo
Muscle load ration(%) = Channel activity 100
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B0 backward walk SZfA| Mdt = FYof| 2 sHX|el ZHET 24 35

AP A7 2AE A2 SAS packageS o]gato] WA Ax =] Auk F ook Fejo] i3 =
S AEAE HoiAo i3t zolE S sl one-way ANOVA tests AAI8513, 914

1<0.05 A AFEASS 915+ Duncan tests ©]&3t ASstAHh

m. 23 9 =9

Sd - vsd 259 7 Eold e ATHY ARIHE HAE <table 3><fig1>% 71%‘:}
A T HYA+= Om, 5em, 7em, 9em 7 =0|7H Y zpol7b YElg
(F=9.98, p<.001), Ab+-474 Az Ocm«] o] 5em, 7em, 9cm =0]9 F EU} 501.80+260. 14NV E
o 2&EAN7F Yebth HlEe] AEZAE HWANME Ocm, Sem, 7em, 9em 7 0] 7Tl
fog 2ol 7F YR IL(F=5.01, p<.01) AYEAAR A 0eme] F©] 5em, 7cm, 9em =o]¢ ¥ Hrth
218.40+117.12(V2 §-2J 5t E%"%ﬂ-ﬂﬂ [BR=3% ey

9 279 AB=2H vEDY B, 0emd & EoldA AEZHE HX7} 7MY =4 UE
wom i o7k Eobgldl w}ﬂ‘r Za4 rashe AFol Yehith

AEIASEMG)E 259 5% I 2 F2 AHgddn Rusa o 22

<go] S7H wet Srket 25 54

:
29 $571 34842 9Yo] 5E Frksked oA 289 AY ¥EEel F/H
[e)

A 25EUT ol @E 28PEFo| Z7}57] WEo|thKomi PV & Kaneko M & Aura O.
,1987).0] 21 ® 1L backward walk &2 #8299, 0em 7ol w Eol7t e A Bop 14
T vEZA o & 2 HARAT, 7 Eol7t io}ﬂoll w}a‘r ARIAZY FHo

w3l WA Uehdth olAe 5l ggone dEnAg 54
B4 o8 Aoz §& BEA0Z ol8dd oF FA4AL 5
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Table 3. comparison of peak value in lower extremity muscles according to heel heights (Unit = 4v)
muscles heel heights
group Ocm 5cm 7cm 9cm F-value  Duncan
v o R e IR
w Py em om0 ne
R A - S T
O R
T
unskill  OF (12167.52(; (14;196.520(; (1215(?'5725) (12172.f9(; 445 790
o (;ng:‘;g) (i(z)zlsiig) (igg%) (iégﬁg) Ll nes
e e EE
6001 skill
500

W

w

6001
500
4007

2001
1007 m
RF HS AT GA

unskill

300p
200
‘ ‘ ‘ S
RF HS AT GA

‘EIOcm Eb5cm H7cm Elgcm‘

Fig 1. comparison of peak value in lower extremity muscles according to heel heights
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QE o]l AEZAE HX A = & Folztd F§ zfo|7t UEFa(F=445, p<.01), AR
A4 A3 5eme] 7o) Ocm, 7em, 9cm E0]9] # BT} 146204990V E 23 285 A Y7 gl
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2w Eol AN & 2FH vgd A5y 2EFAYY Aole B2 1 Al AR ¢
=3t Az 7]Q1s Ao 2 A HT o] Lee et al(1990)°] 25cm, 5em, 7em®] Al 7FA] =0]9
S AT BEshe et AAFEY BB AT AEE 24 Ao =L wol I3
O] w9 Eo|7t FE84E ARSI vEZe 28FAY X7} Solx o] Rud Ay
Aot AHE BATh

JHEE G849 A L3 A A dsliMe 1 Eo] Mg oA w =old
o&et Ax® 7ARete Ao] a3 FES AR s AoE AlgH

2) SEElYH MEZME FOiX|

% 180 v%d 129 7 3o BE A28 R2AE ARAE <Table 45<Fig2>

S
m
o

ARET ARIAE HuXdAMe BB, 7ted, 59 7 Fedl f3 Aok vk
I(F=14.75, p<.001), A=A A HHwol Tw, 7hew Holh 501.80£260.140 2 Fo Z&2F A
A7 et

HlEZO AE2AE AR NS HHw, 7hew, S0 o FEdel folgk zolrh veb
(F=757, p<001), AF-AA A3 BH¥Eo] 7w, v Boh 218404117120 o8t 2519
7F Uerstt

k



38

Hoja}- 422 -

JOI-%lE_l! . o4&t

Ofo

Table 4. comparison of peak value in lower extremity muscles according to heel shapes (unit:aV)
uscles heel shapes
group flat fine heel wide heel F-value Duncan
133.00 136.17 123.07
RE (31.71) (32.24) (27.89) 145 nes
184.20 152.30 161.40
skill BE (34.71) (30.73) (56.75) 195 nes
(n=4) 501.80 252.27 252.83 -
AT (260.14) (93.69) (109.26) 1475 frow <l
218.40 133.80 125.70
GA (117.12) (60.55) (50.04) 757 w, £ <Al
93.30 111.80 106.40
RE (35.81) (27.42) (36.11) 121 nes
117.80 133.70 112.53
BF 2.60 n-s
unskill (26.42) (44.95) (29.21)
(n=4) 407.40 314.60 318.83
AT (155.76) (130.06) (137.76) 188 nes
336.00 311.83 248 50
GA (189.43) (114.85) ( 96.08) 299 nes
¥ 359 Af AFEZ HE2A | FY T FEEeA 1L 28549 vede 4
&S BYh oL 7ke v F w9 W FEUF HR8E 2o 2859 3A 9FE FA %
T A0E BAEY WYy Bo 7te wolu 5 w9 FHE g AES Ale Aol 28F Fi &
oM frEjd Aow AzHEn
6007 skill
500¢
4001
A 000
200¢
1001
0
RF HS AT GA




B0 backward walk SZfA| Mdt = FYof| 2 sHX|el ZHET 24 39

unskill

600
500
4001
a 300

200

RF BF AT GA

[Oflat heel Difine heel mwide heel |

Fig 2. comparison of peak value in lower exiremity muscles according to heel shapes

49 3§ M%d 189 § 2018 TS BYsE 2RFAY PHEL <able 5>

d 259 4 7 =old U sAZHY RahE AA= Oem wollA AAEZo] 57.08%(363.83
ME 7P =& Bakgol Yehdy, I ggoz tEo|FIol 14.77%(9413w), thE Aol
14.36%(91.53,4V), ¥l E-0] 13.79%(87.92V) & LFest,

5em FollME A7 g—eol 41.27%(18154N) 2 71 & Fahgo] YElgy, 1 oo giE3
0] 20.70%(91.068), ThE|o]F0] 19.98% (87.904V), HIE-Zo] 18.05%(79.384V) & VFEFTH

7em FolAe AAFT0| 40.17%(151.06/N)i M =& Bakgo] ey, 1 ggo g fE3F
0] 20.66%(77.70/), Tl o] F0] 20.12%(75.67.V), HlE-ZLo] 19.04%(71.604V)E VFERSTH

9em wollXe HAELo| 4203%(168.79N)=E 7 =2 Fdh&o] YER, 1 4o ® thE 3
o] 22.32%(89.634V), HE o150 19.26% (77.36:4V), HIE-Z0] 16.39%(65.81N)E et o] A4S

A 43, ¥ 252 0m w5 AStie B backward walk & 7 Eolo] #Agle]
5cm, 7cm, 9eme] FolA AAZZE, HEAD, dEFE, HEZY £o07 & FHEgo] e
I 2R FER 7 Fold et A vl HERE YA YR oA 9 1§59 4
¥ ®1 backward walk 24X HAEZY 7I9AET 7P A3 HE A2, dE T, HEZY
71985 A& frAkeE 202 YT

H&E 259 7 wold g sFAES FohE Ade Oem wolA] A ETo] 48.06%(225.54
ME 7P =8 Balgo] Uehgal, 1 theo & BlEZo] 23.79%(111.634V), thE o]F=o] 14.96%
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Table 5. comparison of muscle load ration in lower extremity muscles according to heel heights

(unit = V(%))
uscles heel height
group RE BF AT GA
Oem 91.53 94.13 363.83 87.92
(14.36) (14.77) (57.08) (13.79)
e 91.06 87.90 181.54 79.38
kil (20.70) (19.98) (41.27) (18.05)
(n=4) ; 77.70 75.67 151.06 71.60
om (20.66) (20.12) (40.17) (19.04)
9em 89.63 77.36 168.79 65.81
(22.32) (19.26) (42.03) (16.39)
Oem 61.89 70.21 22554 111.63
(13.19) (14.96) (48.06) (23.79)
e 63.76 72.09 175.26 107.05
unskill (15.25) (17.24) (41.91) (25.60)
(n=4) Tem 7113 78.11 183.75 120.02
(15.70) (17.24) (40.56) (26.49)
9 70.53 82.47 167.57 106.63
cm (16.51) (19.30) (39.22) (24.96)

(7021, HEZ)0] 13.19%(61.89V) = LFERITE

Sem HOIAE AAZTTo] 4191%(175.26)2 7HE L Bakgo] ety 1 geow B
o] 25.60%(107.054V), thE o]Fo] 17.24% (72.09V), HHE| Aol 15.25%(63.76/V)Z LFEFSTE

7em woll A= A7AET0] 4056%(183. 752 7HY =2 Fob&o] YElHa, 1 theoE HiES
o] 26.49%(120.02), thEo]F20] 17.24% (78.11), ¥ & o] 15.70%(71.13N) 2 WEFSTh

9cm wollXe AAEETo] 39.2%(16757V) 2 7S =& Faek&o] e, 1 theoE HiES
o] 24.96%(106.63), Bl o] F0] 1930% (8247/V), tE| 2l 0] 16.51%(70.53) = LFERITh

o] AL BEAF Ay} ned 18-S B backward walk TEA] & =old] BAIZle] Ocm, 5em,
7em, 9em®] wolA BF AT, HIED, dEClFE, HEAZY £o8 52 ZHsHEo] YER
I 2R FEE AY HIsg HER A UEst o] A Bil backward walk &AHA]
AAEZY 719AETE 7P A3, O gF o g HEZOE YEgon, tEolFE, EZZY 7]
TE AZ fARE Aoz Yyttt
53], rlgd 2FdAMT BIEZY 79B8ETE Sd g v =& HES AAske AF%E
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O] E}(Basmapan, Bentzon.1954).

2 A= (P OFY ol S wE 2Fekee) Wike AA 2EEE W
St 5o A< E"}Z‘J?l 5 (compensatory activity)o] ov7] BE AL
of7re] A FolTAE FHALA A 27 (reflex postural adjustment)©] 41734

fo
p

s
&
g.
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%
o o
of
ol
Jus)
T
ole
ofr
ol
=
50

om 1 Wkgo] 23] H|Ad A Z2HT Ao zul A d=8 WA &
A age 7 ¥ol bl wek 2rsteol dEde 38 ugov, dEoFe, nEze
Z7k2 UERito} 9em F FololA Fasidnh AFELE § ol F/0 me AT Rolht
9emol A T F7kehe AES HATh

7}

vsd I 5 %0 of weh FHekeol tE AT, HEolFT S7HE HAla, AE=T

|~

.H>-EJ

¢

o
3718 Bolthzt 9em wollA Hadhe AF%S HAh
=1 aF EFA Oem w =oldA HAZZY 79AETL A %5 F
57.08 A, 48.06%= " A Yehd 2 B3l backward walk &3] 3 WS 6;}'6‘11 3]
BAE HE 2Y A APsfof s FACIEE A FAl0] 59 HEFEORE J]gox
Eo|7} §l& Oem wolAE dS HZ 7]&oAA Hof AR 7AH =7 =
AR EH, Oconnell(1958)9] #& HZEO2 7]gold HlEIY &Fo] F7lH HEoR 7]
ARFT &50] T7HETgE AT YAEe A2 Yt

=¥ 253 visd 259 3 U 25 TAHe 22599 Rk <table 6>

8 259 74w Feel U TR ot Ade, BEwelA AE=o] 57.08%(363.83
ME 7P w2 Fekgo] Ueba, 2 o9Fo® tiEolFIol 1477%(94134), WEZHZo|
14.36%(91.53.4V), ¥ E-0]13.79%(87.92/N) & Lebstet.

The FAAME AATIo| 4155%(18654NV) 2 71 =& Hatgo] Y, 1 theo g thE 3
0] 2091%(93.87,), THE o] F0] 19.38% (87.014V), HlE-Lo] 18.15%(81.48V) = Lrebteh.

E FoAME AASZ0| 072%147.720) 2 7P B Bahgo] ey, 1 teoR fEye
o] 21.61%(78.40), HEl 1‘::01 20.29% (73.614), H]EZ 1 7.38%(63.04/\) = Lebstet.

o|AS BN Ay, & 22 81 backward walk S2HA] & eo] BAQol AY AA

57_
o=
2, 4932, geelT, u]—:%o #og we :H-s} o Yetn 2¥eke 5% 24 § 3
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HE 7Y Hsg Bl YA Uegth o]Ae 8 259 B Bl backward walk &2HA]
AREZY 719457t 7P 23 g3, tEolFd, HE2Y 7ddes AR FAEH 5 &
Bl Y& A ge AoE AlRET

nsd 259 74w el g sAEse Foke Ay B¥woA AAE2ol
48.06% (22554 & 7P =& Fakgo] e, I theo® HlEZo] 2379%(111.634), thE o)F
o] 14.96%(70.21V), t1EZ o] 13.19%(61.89V) 2 HEFLT.

Table 6. comparison of muscle load ration in lower extremity muscles according to heel shapes

(unit = V(%))
muscles heel shapes
group RF BF AT GA
flat 91.53 94.13 363.83 87.92
a
(14.36) (14.77) (57.08) (13.79)
skill . 93.87 87.01 186.54 81.48
fine heel
(n=4) (20.91) (19.38) (41.55) (18.15)
. 78.40 73.61 147.72 63.04
wide heel
(21.61) (20.29) (40.72) (17.38)
flat 61.89 70.21 225.54 111.63
a
(13.19) (14.96) (48.06) (23.79)
unskill . 68.94 75.86 176.03 120.94
fine heel
(n=4) (15.60) (17.17) (39.85) (27.38)
de heel 68.01 79.25 175.02 101.31
wide hee
(16.06) (18.71) (41.32) (23.92)

7k wolAe ABE20l 39.85%(176.03 V)2 7HE #e Fahgo] UE, I thEo R HED
o] 27.38%(120.94/), thE|o]5FZo] 17.17% (75.86), ThE 2] 15.60%(68.94/V) = LFEFSHT.

E FolMe #7420l A4R%(17B.02N)E 7P B Hakso] Yehga, I theog HlEZo)
23.92%(101.314V), THE 0] 0] 18.71% (79.25:), e Z 0] 16.06%(68.01V) = LFEFTh

olde] AFE Hol v&HH 5L Bl backward walk S2A w o] #Agle] B, 7}
T w, % v gl B2F ARES, s, dEHolFE, WEHAZY £oR w2 ZFekeol b
T2 ¥ FuEE A9 nsd HgE A JElgth olAE Tang
l %i%'%%fﬂ ZIBErE 71 A3, O U HEZCE YEktow, o

e M2 fAH 5 Fd 9%s oA g Ao AZdEn.
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1 backward walk BZA] Ald-g3lo] WE &2 ZATE EAF An Sy 7

L A5 AE2AE HoAE o Eold sl sdxks A8E2(p<001)F w52 (p<01)ol
A mls A i E T2 (p<0n)AA frefh Zhol7k eh.
AR2A® HdAe & Feol dell s8x= ABE2(p<001)7 HlEZ(p<.001)
Ueha, visdae fog 2o)7k ehA] &gkt
& Feol whet s8] A9 DAL, EAL, dEFL,

HEE o2 ey, vsudy A AAED, vED gEHoR, ¥ o &
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i
0,
T

W B AT A% e AF, 24, PAsl S Sgus 8lo] 2AEe] Sujgd W
F29) 7159 ¥ & Y& 2w st S g featele AzEn,
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Ad)S, AAH(1998). BE5EAA Aee] Fxold WE dEe ZAx B4, 35983 x]|,

Vol8, Nol, pp.197-214.
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ABSTRACT

EMG Analysis of Lower Extremity Muscles under different heel types of shoes
when performing Tango Backward Walk.

Jeong, Mi-Ra - Seo, Kuk-Woong * Gang, Yeong-Teag - Youm, Chang-Hong
(Pusan National University)

The purpose of this research is to provide scientific training guides and the basis for
preventing injuries in performing tango backward walk by comparing the effects the height and
shape of a heel will have on leg muscles and determining the difference between skilled and
unskilled dancers through EMG analysis according to different types of shoes

Total eight female athletes were selected for this research. Four with six years of professional
dancing experience and another four with one year of dance sports experience.

Utilizing the EMG system, rectus femoris, biceps femoris, anterior tibialis, gastrocnemius were
measured under different heights (Ocm, 5cm, 7cm, 9cm) and shapes (flat, fine, wide) of a heel.

Experiments were conducted calculating EMG peak value and muscle load ration under
different types of shoes in order to analyze the EMG of leg muscles and Erector Spinae when
performing tango backward walk. The result was as follows:

1. The EMG peak value of leg muscles showed significant difference under different heights of

a heel in anterior tibialis(p<.001) and gastrocnemius(p.<01) in case of skilled dancers, and in
biceps femoris(p.<01) in case of unskilled dancers.

2. The EMG peak value of leg muscles showed significant difference under different shapes of

a heel in anterior tibialis(p<.001) and gastrocnemius(p<.001) in case of skilled dancers, and
showed no significant difference in case of unskilled dancers.

3. The muscle load ration of leg muscles showed different degrees of muscle contribution
between skilled and unskilled dancers. The muscle load ration was in the order of
anterior tibialis, rectus femoris, biceps femoris, and gastrocnemius in case of skilled
dancers and anterior tibialis, gastrocnemius, biceps femoris, and rectus femoris in case of

unskilled dancers.



