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| Abstract |

PURPOSE: This study determined the effect of balance
control therapy in the brain activation.

METHODS: Twenty-two college students who showed
decrease of muscle strength in O-ring test were as participants
in this study. And the subjects were randomly divided into
experimental group (n=13) and control group (n=9).
Measurement device is portable EEG (Nihonkhoden, Japan).
Examinations used twenty electrodes attached to the head to
capture electrical brain signals during 5 minutes with brain
activated states such as the awaked state and the data were

compared between the two groups.
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% 2 %] &(balance control therapy)= 2001 ] =+
ellAl et glon, Ao Al BaFer 32= 75
2@l 7|(functional gi; 7|(F))7} &8} X322 Y&
Aolaka Akele 2Restolt). 7154l Flet g
Sfs(kaEh ol A IAol 147 ko] f-8kaL qloka
Fatscol gl w9 99} B 24
23jo] TE Ao Hiol 5
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RESULTS: After treatment by balance control therapy, P3 Al A ZE AR, AAL upeal e HA A S F2
(p<.025) and P4 areas (p<.025) showed a significantly lower TS m|2]= £Al9] 7)o} FAURS ZA0F AR
ST index in the experimental group than the control group, nxfste] T Hisko g2 s EHA Q1H|9] 7% S
The variation of ST index in P4 area (p<.025) was decreased F2 ok u|A & AR 9] 7|2 JLES}H THOR, 2009)
in the experimental group but was increased in the control o]9} B slo] FoFo|ste] AW H}O & EE(GHH)
group. o gejol] 2, /]9t do| Ae webd 2 52w
CONCLUSION: These results showed that the balance A7yola, 2 52 EalH & A7}olgte Aol
control therapy was helpful to change the brain activation such as (Cho, 2001). wetA] H4EZAX R AAE A& HE
the stress (ST) index at the sensory area in the college students. L OIA7} SR AEH o ZE =25 9SS o 7]A

CRI7H A== A H o= 7)o dejzl FE o]
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U e 5o SAEAE HEE A EE Sl
AA = SATHOh, 2009). #FXHAEE =R
(manual therapy) 0. &2 £& o]8&35}o] 7] &
‘?_}01'—1—, ZIAIGRd = el =] oFs}, Aol Al
T & ool YehH, 7IAIE FEAIK A=
HES globa] 202 X7k 2o]tHOh, 2010, 2011)
oA o= Y7IUMRE ol8sto] AW Afohe
HHH O 21| 3=4] Al2] 2] B(body psychotherapy)oll = &
ofgfar & o= itk AlA| F4 HElAEH e AEY
A28}l Reichol] 23)) W
At AA] AlA0l izt 2|25 -S4 A=7t 71EsH
1™(Go, 2010), & @£ & T Hawthorne Effect)
£ AAE fAstEY 9% F= H9H
olu]atehPark, 2012).
24720 AAATE B Oh(2008)= 2
T TS o R AEHAY
o AEY A 5220 Wl n= JoFe &
o= S FolA AP RAA BT} AIA BN ok
2t JAal7soll 744 a3k viE 4= ltks e SR
7] Z9lt}. 18] Kim(2012)% #3824 % 27} g
AE9] YAHA o} HA| <} B]o}HA|(Endogenous Opiate
and Non-opiates) o] U] X|= G4 2B} 22
1 24% aA o2 FHA Tl Haugto s
AA A A=o] A7 5ol gk vl 4= k=
o] T HAUAT ¥ @ ArF st v
T Hgo] Itk HES 91 S+t Al E ofof
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o, W7k Hol 4 washs 1714
Mo R b] A ol HAE 1401]*
e vt et Aol e &
2008). WHF FEZAX E O] AAA Z]— o] %
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ay, P71, SRR, Q71 YeA R, A 5
choyet oA AAIE I 9o 7] et
g yato] il oA w wo| BE3L AlAolc) what
A B Ao BHE P2 R AoEA &
o] ofslel FA4 Al 9 B5o] e tishiES
Ao B A RS AL o A8 230
BRI AA| F449] FAQA Biskr} oAl WAyshe
H714 AzolE ofE Walg YoREAES Yohun
2 skelct
I, gk
1, SR HXt

2 At A= Mgl Ash F2 A=
AT HAE olsfstaL, Frojol Fostqirt. HA
Aol Heket dhdAE AAsHA siA oF 807
AR oA FE AR Akl 98 Eﬂi_
£ Fioll 47k st om, ol okio] o
gk 2bolE Ve 2672 1A} AR A5
alﬂ ThA] 2698 did o= oh2 2T el fad

g A 552 4

mjgr}n:rh:

ot

[e

Joto] F-41439] At A F5=
25he 2479 SAES 2T AR A5
4 24789 SYES B Ap4lo] A7sirkar Azt
il o FZ-¢|(Randomized Controlled Trial,
19 0=13)2) 2 F-11)0% BRste] ¢

& Tsiseh 4829 25N TYREAR
ARUHol WA Hgalgint] T A o] 217}
QY AEQ} SHA AAE 19 S 1] QLYY AE]
A3}, &712e] 2o o oft & 123 shed] &7}

22 SJollA] ol R WA ARATIE $4 Al
23, £50] ¥ ASiTh 3 Zoli= o] i A=

Hee A2 A3t dhjZol= Qi) gle A=
Hee AR A=33 olof vls) tizate] 75l

L A2 Uahe B o) w2 A8t 1
Z AlE] ]
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ol Sl A5t BEE AR Aot kel 3
e A2 A} Fo AASIGOR, Hako] WEHES
], BAshe] X\ auko) ol dohur stk

wulo] 2 BAL 2t 21o] Fulr} Yt AslA
Aejsta & 228E ez shelch

2. FHRWR|RO DLW ARy
FY2AARE PAUL 71202 2N 4
sob sHEE Piste] A gUTHe g, 2009). £ oA
AL Q] Aol SlAI3t Hlo] 4FA WakE ok
e DR BRI R B LR ERE
skt
1) Aehg

FHRENRAN AR 79 LB AT
Z8 o] oA §94 WAL Uk @
A7t glol= 7t A4 0% A

AR RHEIE) el 2]3) ke glckKim, 2000). &
FEI2EE AA AAE Al (sensor, 7] 7]) 2 5Fof
QARe] HRE £vjete] 28 zjo|2 PARI= ot
dutz el ¥ o gL m A AX|(A 1X)¢ o2
E71HER A 242 AAZ o) 2 Y(ET 041
om gehor WEA T F AR Ertetg 1
Soll 719 & Akt AAol|A] 9] HekE 54
h= FAbsol. olu) 2eo] ekste] 20| 47 ¥
oA Aol s IS YE L R =
o] Zate] 28lo] Wolxx| ghor A fols)
A Adde ongekGil, 1995).

T REAR T A= A5 (upper part) Q] -0 7]

B39 Hei A7) $1sto] QYYAES ol g3
of 2Eo] Fwg AL, 1 Az et Az g

Off

*lﬂ@WOh, 2009). AAF A 22 Adjo] AE oA
U oFS 24| Gitting)oll A 2BAL 905 T8, &

=)
=
&
=]
=
=
)
l
do
f
ot
<t
ox
)
2
o
>
o
o
S
=
o
)
S~
%

3l& —Zrﬂ] ??_ Sof HARA=
FE7FERS o] 8sto] g Yol A sk WFoR
& ok ojnf FHAAL] (Tt 44 T)

LS HsHS o, Ao r FEo] ot &
2 WBH(MEA, Nei-Guan)ol] 9= 2= o] 2} 717%=]of
Y AR #WAsHL, 1 tﬂ'tﬁé% Q| THHHH,
Wai-Guan)oj] 9J&= X & AHo| ¥} 71 EeQ= Aoz

ol A ES o EsEet 3 7o) ek
& AU Aow £USURA0l AL s
A

T_XJT?_PEKTable 1)(F1gure 1) AAHoZ Hro] o=
slout ogHAEs] Anel S8 Ak Az 3
A S e, A2 1 5o ALRE Bal

Aw Aol AdAzel vagosn Juel FiHE 8
olat 4= QItHOh, 2009).

Table 1. The stimulated muscles by balance control
therapy in the upper part

Wai-Guan(TES; 4Hi)

. neck extensor(C5)

Nei-Guan(PC6; )

1. superior trapezius

. scalenus(ant., med., post.) 2. sternocleidomastoid
. infraspinatus 3. latissimus dorsi

. rhomboid major(T5) 4. thomboid minor(T2)
. subclavius, pectoralis minor 5. pectoralis major

. deltoid(ant., post.) 6. deltoid(mid)

. superior serratus anterior . inferior serratus anterior

O© 0 i »n A~ W N o~

7
. biceps brachii 8. triceps brachii
9

. wrist extensors . wrist flexors
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ARt enEaEet §94 AN At wet
Zejo] ofsta, gkl AR, FFol A Hof
= el 2530 Sl 164 9W7kA|) N BES A
S1, 1 vtz ejtel Sai9l 1014 9w ]
A5 A AFsks Aol Ujolth Am WA
oke AHOIA NS, X EAke] A1 sk
SH= 3919k 524 oke] A o] Golgt Fof lofokt
oh A2ALY B &8 A0 7R olgalm thE
o e 2|49 Q3 Qg Ao Zeo} okH
AR 311 S1stof A1) B A ke
St e A9 B4 uhe R AR

A (thumb), F4= 222} 32|17} 7] 0] %](2nd with 3rd
finger) AYEfofl Al A= H, Table o] A|A= 0]l W
ot ﬂ?ﬂ(ﬂ}z}%i A, 5 T Foll FARR A9
| A= ZFstal, A &(static) o]

o, A5 £ o AL Tt AR HES
3 = 3}
= =

A e St Hhat o] S Aeol A o]
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o, HIHE2R = Figure 204 2
Aoz FY ol = 10~20 =
o= Fpl, Fp2, Fpz, F3, F4, F7, F§, Cz, C3, C4, T3, T4,
T5, T6, Pz, P3, P4, O1, 02, oF o] 7fi(ear lobe)o]] A&
FAFSATHKIm 5, 2005). & 99t GREHoR F29
g1} A47)o o] AHFEY FH A FFE Wol
Hhe Ao s oF# A 9l A(Huettel 5, 2002)3 13]2]

A 2ZAZIT} Ho A LAsH= H7]H ATo= ofwgh
HIE YOo7|=AF Yot = Ao|B&E QA7
0| %% Fpl Fp2o] A 4%‘3# ¥apa 7]—4 o]

= 2 APgF o7
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—E—éﬁ}ME}. Huk § u+(0~3.5Hz), e u+(4~7.5Hz),
SMR(ZH4) 1K(12~15Hz), a TH8~13Hz), AHI= 3
uK(14~20Hz), JHIE B 321 ~30Hz) 2 Y= Fof| 6
oo chat SMR 5he] ul8-2 AbEto] 2|2 FAT:
Attention), A= 3 o ot a T} H]L&L SAIA]
S(AC: Activation), a o] Tfdt 6 THEA A A=
29t THIE B I(AHAIA AEFA)O &R AET
/\Z]—’F{ST' Stress) & & 4= UTHCho, 2009). *u}=74
S 3 o RS WO e Aol =& 7w
z]i A} A7 ZTo| zH 55 7F 25 00, A7t
A4 (time constant)+= 0.3 %, WZF=(sensitivity)+= 104V
o], aFalojTh= 60Hzo] Q) oM, A3k 10kQo]5}
2 FAAFAtHLee2} Han, 2011).
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Figure 2. The intemational 10-20 system electrode
of placement

. 1O
AR BAE 2 29 3 BAE] S} UYEA

Stot7] Sfstel HmAEAY Y AIe BT 9]
A (Wilcoxon sign rank test)2 o]-&sto] d=AH S
AABH, 5 o] Wategel Ao} A ot

N

| 9fsto] WP 7 (Mann-Whitney test) & ©]8510]
2742 ANk AEe] 57 Hel SPSSWIN(ver
0) SAZEIBL olgsgon, & A7 Aol
940|nR §Y5E w0250/ 9nh

rXLGr:L
9_1

AFTAAEY] AWHE L Table 29} o] 47
R TTA, B4t AL 162.46cm, Ho

B Aol 23674,

AALO 164.78cm, B4+ A= 56.78kgo] it

Table 2. General characteristics of the subjects

Variables EXIEEI:T;)H tal Control(n=9) t p
Age(yrs)  23.77+2.62¢  23.67+3.08  0.084 0.934
Height(cm) 162.46+9.53 164.78+9.76  -0.555 0.585
Weight(kg) 53.62£9.06  56.78+13.18 -0.669 0.511

aMean+SD

el
091., O
BN
i)
N
U
_}(_(
_1
lo
>
_1
;

Table 3. The effects of balance control therapy on Attention(AT)

W+
Areas Group pre-treatment post-treatment Mean Rank Rank Sum 0 0
Prefrontal lobe
7.60 38.00 53.00 524
Experi 1 .00£1.00 151
. Xperimenta 3.00£1.00¢ 3.15+1.30 6.63 53.00 318 300
’ Control 3.28+1.19 3.19£1.21 4.60 23.00 22.00 -059
ontro . . . .
5.50 22.00 .500 AT7
. 8.00 48.00 43.00 -175
.95+0. 98+1.
o Experimental 2.95+0.86 2.98+1.16 6.14 43.00 446 31
p.
417 25.00 20.00 -296
Control 3.02+1.07 3.03£1.05
oo 6.67 20.00 410 767
Parietal lobe
6.13 49.00 42.00 -.245
Experimental 1.68=+0. 1.660.
o Xperimenta 68+0.69 66+0.70 3.40 42.00 420 404
5.00 20.00 25.00 296
1 1.77+0. 1.86+1.1
Contro 770.83 86+1.17 5.00 25.00 410 384
9.00 36.00 55.00 .664
E i 1 1.73+0. 1.79+0.81
o Xperimenta 73+0.73 79+0.8 611 55.00 271 507
4.20 21.00 24.00 178
Control 1.63+0.85 1.66+1.15
oo 6.00 24.00 455 430

“Mean+SD
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Table 4. The comparison of variation of experimental group on Attention(AT) with control group

Mann-Whitney U V4
Areas Group N Mean of Rank Sum of Rank > >
Prefrontal lobe
Fpl Experimental 13 12.15 158.00 67.000 -.568
Control 9 10.56 95.00 .300 285
Fp2 Experimental 13 11.77 153.00 62.000 -234
Control 9 11.11 100.00 422 408
Parietal lobe
P3 Experimental 13 10.85 141.00 50.000 -.568
Control 9 12.44 112.00 300 285
P4 Experimental 13 12.00 156.00 65.000 -434
Control 9 10.78 97.00 347 332
27171 AQAGE -ol8t xfo= 9i9iTh giRe] AL 3. THZHR|RI &gX|$(Activation: AC)O]
o= AAFHS] Fplofl A =, Fp2 FollM S716k3 0| xl=
il Gl P3, P4 JHo M= STFHAAINE SA TE2AARTE @A ] VA= dFE B
o] pol 2 2y = Fo] ¥l Table 5} Table 63} 2T} Table 55 HH Ag2] 4
o

21X Fplah Fp2 el 721dedal

Table 5. The effects of balance control therapy on Activation(AC)

W VA
Areas Group pre-treatment  post-treatment Mean Rank  Rank Sum
p p
Prefrontal lobe
. 8.00 64.00 27.00 -1.293
Experimental 18+.122 15+.07
Eol 5.40 27.00 .108 .098
P 533 32.00 13.00 1125
Control .18+.08 .16+.06
433 13.00 .150 130
) 8.14 57.00 34.00 -.804
Experimental .16+.08 .16+.07
o2 5.67 34.00 227 211
P 4.75 38.00 7.00 -1.836
Control 21+.11 .18+.08
7.00 7.00 .037 .033
Parietal lobe
. 7.25 58.00 33.00 -.874
Experimental 11+.05 .10+.03
- 6.60 33.00 207 .191
3.80 19.00 26.00 415
Control 13+.07 .13+£.05
6.50 26.00 367 339
) 8.00 56.00 35.00 -734
Experimental 11104 11+.04
P 5.83 35.00 .249 463
4.50 18.00 27.00 533
Control 13+.07 .13+.08
5.40 27.00 326 297

“Mean+SD
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A 37k AUARE BAX Aol gloict B2 Al BAH Aol gloich B Table 63 M F
A9l XAl Fpl ot Fp2 Golat gl Py glof BBl Hlmat Ak BAHS Holi= gigich
ol Al ZHATE HIA, P4 oA F7lsksiAl o

Table 6. The comparison of variation of experimental group on Activation(AC) with control group

Mann-Whitney U VA
Areas Group N Mean of Rank Sum of Rank
p p
Prefrontal lobe
Fo1 Experimental 13 11.85 154.00 63.000 -301
P Control 9 11.00 99.00 397 382
Fud Experimental 13 12.85 167.00 76.000 -1.169
P Control 9 9.56 86.00 131 122
Parietal lobe
- Experimental 13 10.69 139.00 48.000 -.701
Control 9 12.67 114.00 256 242
P4 Experimental 13 10.69 139.00 48.000 -701
Control 9 12.67 114.00 256 242
Table 7. The effects of balance control therapy on Stress(ST)
W+ VA
Areas Group pre-treatment  post-treatment ~ Mean Rank Rank Sum
p
Prefrontal lobe
6.80 68.00 23.00 -1.572
Experimental 23+£.222 A8+.13
Fol 7.67 23.00 .064 .058
P 5.50 33.00 12.00 -1.244
Control 21+.21 .16+.09
4.00 12.00 125 214
8.11 73.00 18.00 -1.922
Experimental 22+.11 .18+.09
4.50 18.00 .029 .028
Fp2
7.00 35.00 10.00 -1.481
Control .35+.42 .24+.20
2.50 10.00 .082 .070
Parietal lobe
) 7.18 79.00 12.00 -2.341
Experimental .09+£.06 .07+.03
P3 6.00 12.00 .009 .010
6.75 27.00 18.00 -.533
Control .09+.06 .08+.04
3.60 18.00 326 297
) 8.10 81.00 10.00 -2.481
Experimental .09£.05 .08+.03
- 3.33 10.00 .005 .007
3.67 11.00 34.00 1.362
Control .08+.04 .09£.05
5.67 34.00 .102 .087

“Mean+SD
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Table 8. The comparison of variation of experimental group on Stress(ST) with control group

Mann-Whitney U V4
Areas Group N Mean of Rank Sum of Rank b
Prefrontal lobe
Fpl Experimental 13 11.00 143.00 52.000 -434
Control 9 12.22 110.00 347 332
Fp2 Experimental 13 11.85 154.00 63.000 -301
Control 9 11.00 99.00 397 382
Parietal lobe
P3 Experimental 13 10.08 131.00 40.000 -1.235
Control 9 13.56 122.00 A17 .109
P4 Experimental 13 9.00 117.00 28.000 2.170
Control 9 15.11 136.00 .015 015
4, FEEEE|RIE AEHAK|2(Stress: ST)O A7) Jste] MR seickele 2A%A s
OXle 9% (Evidence Based Medicine, EBM) .2 ZthHHI} 2|5
TH2AA BT} AEY LA S| v e B of #et A ZAE 8735kl AtKGreenhalgh,
™ Table 73} Table 83} Ztt} Table 72 HH A9 2010). oo H&3le] B o3 FFXA2E Ay}
34 QAGEI Floh 2 G it USATE ) A e I ot 21 o
So15 Afo]7h GIgld yhol 774 <59 = olw MRS QosleAE dopr g AAEHge
P4(p<.025) FHollA Hastdlon, SAHCRE F o, HuE SAT Foll @3] o v e R
oJg o]t 9lgick x)9] QP4 BHBTHAL B 3ol So o)
Giitel Aotz QAL Fplst L A SRS Bebohe A e 45 1400 B8
WA B3 o] PSP GANAE F7F welohE o) SH R webolet Yzbelo] B A
7 QAT oI Holi= §1olch Table 8 HW F 5 ATA] rr+ SagckPark, 2004). #F 2
o be] MRl digh 2jolE vjald P4 g = A Fof A FHA 9 FAA, &
<p<ozs>o1w AT G 0 g el i AEeﬂAxlT o Sl G 2 el

U ojs Aintelt

=11 QtHKim, 2009; Han 5, 2010; Ha2} Han, 2011).

£502 due 7%
o] w(Kwon&} Cho, 2007),
wab Apgre] oj4AE o] Blaf, AAIE W A,
Agolh 7 Al o3k sk Ho] 7% wake

71—H o]:oﬂ/q U}o] P:]'_Q_

Shim(2004)<-

_,]E 7(1161— [LH_E_

&

]/\15 P4(p< 025)
e B7Heto]
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3lo] FE3)A] P v|E 7|3} FA | o) 13HzE ot
HE Folceel B3 sl o] 2 20t
3 Sl = i uj o] Tl 27E AL Sl 2
R I A o
= 742 0 9 59 Aukslow waves)7} $-A|5H
wohar 31913, Ha9} Han(2010) AAFQl 2] 9]
AL x7} ZAE o] QIA] $ke oFA A
A7 Erhs AS HE ol A
A AEE oulstR|ut W7} TAIER] Bl
AL olulate, AEYAKGTE Bow Ko
WAY 2EHA7E 2 A ofv]shs 2lo]
’SP‘EQE}. uhebA ool Aol A vebd 742t
A FAGAA ] AEFH LA s H7F g
Axeba 3 2 olq SHA|GE A X =77} Al
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Mo BAF 4 gl 2719
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