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Abstract

The purpose of this study was to investigate whether there were improvements
on balance when both ankle-jointed calf muscles and hip muscles, which affect
balance capabilities, were activated through taping techniques and EMS. In this
study, the One Leg Standing Test, a static balance test, was conducted by
experimenting on a flat floor, foam pad, and a stretching board with a
gradient of 20 degrees, respectively, to study static balance capabilities in
different situations. Nine healthy men in their 20s were measured five times
every five minutes considering muscle fatigue, and the difference between each
variable was analyzed through post-test using nonparametric statistical analysis.
Our results showed an equal increase in static balance capability was similar
when EMS was applied only to calf muscles and only to hip muscles. Notably
most improvements were seen when wearing calf supporters and taping
technology pants, and applying EMS together. It was also found that the
difference between EMS electric stimulation and balance capability was greater
when wearing and applying supporters and taping technology pants. Based on
the results of the present study, a muscle support band and EMS of taping
technigues can improve balance capabilities. These findings are expected to
form a basis for solutions Improving the balance capabilities
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Figure 1. Anterior Tibial Muscle, Soleus Muscle,
Gastrocnemius Muscle in Order
(www . sedaily.com)
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Figure 2. Gluteus Medius Muscle, Gluteus Minimus Muscle,

Tensor Fasciae Latae Muscel and Lateral
(www.pinterest.co.kr)
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Table 1. Physical Characteristics

o Aol H 9e dke =z JWsGItk(Table 1).
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(1) A% Azp 2 ARE

Fotg] MZEHEMS 283 WX(FEZ 202 EMS F
8ol AA ol miAE e Loty 8 A7

Variable MeantSD
Height(cm) 171.78+2.86
Age(years old) 26.22+2.04
Weight(kg) 69.33+5.22
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Figure 3. Calf Supporter Taping Design
(front and back)
(taken by authors)

Figure 5. Combination of
Calf Supporters and EMS
(taken by authors)

AEEEMS A8 B2 A4+EMS A4S Wi A8
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Figure 4, EMS Module of Fcompany
(front and back)
(taken by authors)

HOB 71 ELER:

Figure 6. Taping Pants Design
(front and back)
(taken by authors)

Figure 7. Attachment of Magnet Snap, Outside
(taken by authors)

Figure 8. Attachment of Conductive Fabric, Inner Side

(taken by authors)



L3
-]
lok
N
N
[
-
3
X
[T
20
ojr
i)
ook
=
lo
10

I8t 312 2|Fe| EMS Mg ant

155

ot 2= 2 ER| gt gFS HAa3lehr] ol v leg standing test& AAISHHTE otjollA& Holar wa7|
AAmR 10827 745, S0 52 oK Al F4S A A 19 AAE FHeR SA7Mss, et A
g ¥ O HARE skt EMS A8 Ad2 AILEnt T %= /‘}O]‘:}(Flgure 10). O&2F A WA, dodsiar 3
M=ol EMS RES AT T Helet FA] AHlollA 102 ek A9, = §iA, FH300] Sl F s, Al #A, AL
et Agst A7) A=E A-8skirh(Figure 9) 15° ZA 7F Qe RA i A4 w2 A 9ED) L2ER)
72 & W HES ARgSt] 43S fAlcke A AT 77y ZAselch i & ohe] g% %’é(hlp joint) ¥} F-&
2 AzkEn] 7 olAke] Ztwod Ald FEe % 2517 ¢ PH(knee joind)e 0k 2Lz & %au ol =& H
S ARRE W yd o] ARGRE Mefo] Wt Aog A I SRS AR HAESE 53] dsgete] Hdgior
ZtElolAl AR AAE 20=E AHSHITHKIm, & Lee, ARESIRAL, S 7 5RO FAS, AHAF I 108 74
2017). BB vigol ARt SASHA HW 22 #@dd Fokgirt. 20-300] 41 "] =& A AR P A
FE¥Ehip joingo] AREER] 2 4 Qlo] Bt A 7] AAHE B 27.5220]tK(Vereeck, Wuyts, Truijen, &
ol Mol Q= E =, oF 20%9 AAP) = AEF Van de Heyning, 2008). th23 22 Ad%o] oW ARF &
A HEoM Z4zr &% A5 ch(Figure 11, 12). Ae Z=25F9tHSchlicht, Camaione & Owen, 2001). &

2 34 38 L A7] AA (One Leg Standing Test,

OLST)
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Figure 9. Attachment of the EMS Module
to the Calf, Glutues Medius and Rest
(taken by authors)

Figure 11. Balance Foam Pad
(taken by authors)

Figure 10. One Leg Standing Test In the Order of flat floor,

Foam Pad and Stertching Board
(taken by authors)

Figure 12. Stretching Boardabout 20 degrees

(taken by authors)
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5. A= g Iv Zin} o Dzt
AT ZA=E SPSS 26.0 RIS olgste] zF AW 1. 2t =28 #ol(Varible)oj] T2 HH 23(OLST)C|
Qo BF 9 EEHAL )& BAGKACE BED ol ato|
AEEFEMSE A8IAS 1, FELEMSHEES Al
Fe o, M BT A8ele uE el M BY 1) 2 g wie £ A e 48 23 ol
TH Bl A=A A HAE FES 294E WL il p=002*")7  WEERE=008*%), & =
5to] Friedman TestS AMESIH, 2+ F 7] €=9] H] L(p=.002%*), & W=R(p=.035*), AAAL(p=.001**), 7
o, zols FIshy] 3 AFE AAo=E Wilcoxon AFAR(p=.001**)o|A BE Solu|gt o7} Yehda, #
Signed-Rank Test® ATt BAH OG5S pC0S  qlof] mat 27+ 49k Ao} QA AH B w9k
= stk ZETEMS+EOLZEMS > ZEZEMS > ZoF]EMS > 2
Table 2. Test Friedman Test Rank by Static Balance (OLST)
Varible Before wearing Calf+EMS Glu+EMS Calf, Glu+EMS X p
Flat floor(L) 1.22 244 278 356 15.267 0025+
Flat floor(R) 1.33 2.89 2.44 333 11.933 008+
Balance Foam 1.22 2.44 2.78 3.56 15.267 002%+
Pad(L)
Balance Foam
bad® 1.44 278 267 31 86 035+
Sterching .
Board() 1.89 2.1 2.00 4.00 16.333 007+
Sterching o
Bomrd® 1.44 222 (2.48) 233 (2.5) 4.00 18.733 001
«p<0.05 *%p<0.01
*Glu(Gluteus Medius muscle)
Table 3. Freedman Test Mean Value and Standard Deviation According to Static Balance (OLST)
" Vs::‘:l’: Calf+EMS Glu+EMS Calf, Glu+EMS )
9 MeantSD MeanzSD MeanzSD X p
MeanzSD
Flat floor(L) 16.94+20.99 251842822 25.97+29.01 35.89+33.16 15267 | .002%*
Flat floor(R) 13.76£11.40 28.50429.85 27.09+26.40 36.37421.53 11933 | .008+*
Ba'aggg (Boam 5.06+1.76 6.42+2.38 6.92+2.00 9.434.13 15267 | .002%*
Bala:;s(;)oam 5.10+1.68 7.96+2.62 7.1042.39 9.37+4.14 8.600 035+
Sterching 5.12+1.48 6.43+2.93 6.42+2.16 15.8147.23 16333 | .001#*
Board(L)
Sterching 5.34+1.16 7.73+3.15 7.422.20 20.11£11.18 18733 | .001#*
Board(R)

*p<0.05 **p<0.01
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8 A wolth W@ w9 Aol Bw@sl glorkTable Ytk WuERE g A(3T6+1140HT g ¥

2, 3), 2+ = 7o ke A=sl] Yste] 92 AA
(WilcoxonSigned—Ranked Test) 22 A% A58 HTable

4, 5, 6).

22 2 T

2, SOF2|EMS 2t M, ¥ HFZY(OLST)2| o]

D) FollEMS #& A F A4 ZPOLSDLS Wkt
L(p=011%), WH}=R(p=.011*), & WHER(p=.021%) HAHA
R(p=028%)004 §2lg Aol7h Ueheh. muELe g
H(16.94£20.99) Het 28 $(25.18+28.22) 8.24% S7Fot

%

(28.50+29.85 14.74% Z7}stgith Z mcRe =g A
(5.10x1.68)Htt ZHg 5(7.96+2.62) 2.86% Z7I5HArt
ZAAMARE g AG34x1.16)HTE ZE F(7.73+3.15)
2.39% Z7kotGnh olE A9t & =Lyt FAMALAA=
frofmulgt Apol7k UebtA] okofth(Table 4). Hig|AE &
7t %941:]3};}1 E 5 ARt & mjEet B ol
ERPES Aol e fonigh aol7t glslcta & 4= glck
2R FolE|dsT STeIAE & dieet 2EHH
HE ZAldAe fonjet aits etz 2es & 4

a,

ol

Table 4. A Comparison of Calf Supporters and EMS Differences Before Wearing

Varible Before Wearing Calf+EMS .
Mean#SD MeanSD .
Flat floor(L) 16.94+20.99 25.18128.22 -2.547 011+
Flat floor(R) 13.76£11.40 28.50£29.85 -2.547 011+
Balance Foam Pad(L) 5.06%£1.76 6.42+2 .38 -1.955 .051
Balance Foam Pad(R) 5.10+£1.68 7.9612 .62 -2.310 021+
Sterching Board(L) 5.12+1.48 6.43+2.93 -1.007 314
Sterching Board(R) 5.34+1.16 7.731£3.15 -2.192 1028+
*p<0.05 **p<0.01
Table 5. A Comparison of Gluteus Supporters and EMS Differences Before Wearing
Varible Before Wearing Glu+EMS .
Mean+SD MeantSD P
Flat floor(L) 16.94+£20.99 25.97+29.01 -2.429 .015%
Flat floor(R) 13.76£11.40 27.09£26.40 -2.192 028+
Balance Foam Pad(L) 5.06+1.76 6.92+2.00 -2.429 .015%
Balance Foam Pad(R) 5.10+1.68 7.10£2.39 -1.599 110
Sterching Board(L) 5.12+1.48 6.42£2.16 -1.125 .260
Sterching Board(R) 5.34+1.16 7.4212 .20 -2.073 .038*

*p<0.05 *%0<0.01
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Table 6. A Comparison of the Difference Between wearing Gluetues and EMS Supporter and Calf and EMS Supporter

Together Before Wearing

Varible Before Wearing Calf, Glu+EMS 2
Mean+SD MeantSD P

Flat floor(L) 16.94+20.99 35.89+33.16 -2.666 008+ *

Flat floor(R) 13.76£11.40 36.37£21.53 -2.666 .008**
Balance Foam Pad(L) 5.06%1.76 9.43+4.13 -2.666 008**
Balance Foam Pad(R) 5.10+1.68 9.37+4.14 -2.547 011+
Sterching Board(L) 5.12+£1.48 15.81+7.23 -2.666 008+ *
Sterching Board(R) 5.34+1.16 20.11+£11.18 -2.666 .008+*

*p<0.05 *%p<0.01

3. SE3EMS 28 M, F HFIY(0LST)2| 2to]

) FEIEMS &8 A, & A #YOLSD wHet
L(p=.015*), WeER(p=.028%), & FH=L(p=.015%) ZAMH
R(p=.038%)0lA &5t Zpo|7F Ureielet. wHELe 2Hg
A(16.94£20.99) Kt 2§ $(25.97+29.01) 9.03% F7tst
ot WElgRE A8 H(13.76+11.402ct Fg
(27.09+26.40) 13.33% Z7}5tdc 2 mlzLe zg
(5.06+1.76)Hct & 5(6.92+2.00) 1.86% Z7F5Ich
BAERS g H(534+1.16)HTH Zg 3(7.42+2.20)
208z F7otglt). ol& AlLgt & =R FAMHLAE
frefmjgt zol7b Al ofgttk(Table 5). HiEONE 5
F2 EMS #go= A4 79 awp} fomsitia £
YA & et FAAT Zo] EPAR ASelAe fol
olgh zxpol7h ik & 4= itk oleh To] JFBHE F
o @skNE & v 2
o] Fotg] EMS zhg A9zt

ehi REE o 4 99tk

ol

4, SEZEMS+SORZ|EMS 28 M, & HHAY(OLST)
9| zto|

1) SEZEMS+EotEMS 28 A, & A& FF(OLST)
< WHEL(p=.008*%), WHER(p=.008*%), & &
L(p=.008**),

£ T=R(p=.011%), ZAFAL(p=.008**) 7

AFAR (p=.008*)ol| 4] B% golgt zjo|7} vyehgdet, wiHpEt,
24 A(16.94+20.99) Kt 24 $(35.89+33.16) 18.95
Z7letact. WHERE 28 A(13.76+11.40)Ect 28
5(36.37+21.53) 22.61% Z7l6tqich. & mjoLe
(5.06+1.76)HTt 24 F(9.43+4.13) 4.37% Z715Hdch
Z HERe 4 H(G.10+1.69)ETE g F(9.37+4.14)
4.271% F7Fetgnh. BAMLS 28 AG.12+£1.48)Het &
8 (15814723 10.69% Z7lsteitt. ZHAMHARS ZHg
AG34+1.16HE 24 $(20.11+£11.18) 14.77% F7tet
Arh(Table 6). Z7} #&3= of oF 22| Fot2] EMSet
ZL O EMSE Zo] 283598 o R% $oj3t o= 1}
BiRich o] A AFGA A Fofzrt
o AL dole o Byt
g4 R 7—&*}011*# 2 g HolZx] 2R £
5 % EMSE
A REOA ‘rr-J‘j] Ely _’Q‘_-L}% e gl
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ATS o] A47F SAstal, o AE 285HA] 2 AJH
oA APHEIAESH FolZ|EMS, FETEMS, FoFIEMS+
TECEMSE A8kl WA AR HAES APyt 2
Tl ofsl ForIAREE+EMSE HEotAs W ARI-ARE
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SHTE F=DNAM 1362 F7ketlot folwlsha] ¢
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St fejmlshA] eglet. AL eME 132 S715IA
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TSt FORIAEEFEMS oF FEZWRAEMSE
A8s1e W ARI-ARE vwsEE A2 7Y
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71t R fomlstolnt. EM=DlA 437%, &
HER)IA= 4272 F7k6H BE fofuisialnt. BAbd
DoIHE 10,692, AR A= 14772 S716tH BT
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AEEHEMSTE A83S me Fu=0eh BAEDLAA
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