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<Abstract>
Purpose © This study was to evaluate the effects of cognitive rehabilitation training on the cognitive decline of
dementia patients. Therefore the purpose of this study was to examine the influence of brain activation according
to bio-feedback training in dementia.
Methods : Ten dementia patients were recruited this study. Experiment was performed for 30min per session,
five times a week through 4 week and two measurements before and after bio-feedback training. Brain activity
was measured by Korea Electroencephalogram(FEG) system. Statistical analysis was used Wilcoxon signed rank
test to know difference of EEG between pre and post-test in each group and Mann-Whitney U test was to
know difference between experimental and control group.
Results : Significant improvement of slow-alpha wave was observed following bio-feedback in experiment group.
There was no significant change in experiment and control group.

Conclusion : In this study, the bio-feedback training was effective in improving slow-alpha wave in dementia
patients. It is suggested that bio-feedback training with dementia patients can be useful to ameliorate the
cognitive decline. And it will be effective for prevention of cognitive function decline.
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7t 3 APAENA dst FES A dd
3 Az, o4, 34, A7z FYe] ke

— 314 —



Aoz yeitch ZA72001)8 dFoMe g
W7t Feate] Aad HE Bl e Ao
2 JeEidth §4F S2008)e AT AFHG) =
SAENA FAM A7 dqAE THEE E £
e Wyoz sisditn gt olAL uio] &)
= F o] Aale] ofxof o FAH
g AANA AXTHE PINE F doke A
olth. HFE r1&e ddd wel $53 Mo 23
Z1Ee] MEERL, o2 A3 ALY S F
s FAZZaAL AHEstn ok olyF 7]
7182 A9 AAH wre-g mewsiu ol B
3 FF 3L skt ol FE8F 98 @ £
U Aolth, &A%t oje} e A3To| Bol o7
oA QlEvle Bpstn obd o fixlolAl 3
€8 AllE Bl gle Aoz AZEd ueA B
dve dAVIEY Mg HAFTo e Aol
A5 giged uelomzul Fo] ujcele]
H @43l vlAE Fl dlal Lolrmal g

I i
1. AT CHARE

£ dve FuloogEglel dxsloln Au)
E ke 10%e] x5 didoez 2009d 74
005E 84 007HA] 45 B AAE. == ul
ojlewwl FAS W HAIT SU, URT 5HS
GERE ol8dt AR widslo 4377 F 5
3| 33 308 FHAZG B A7 Fo3 A
HEG garaEH olsigo| shesld AHAETY
HAAPE BF AA s 31, MMSE-K ZAF A
193 olstd] P B2 MASHTE MMSEK
= 8y uE51(1989)0] MMSEE $jgE W
Qtete] ®BESIGE Aog Nwel WG e
FOW A o x=Q1e Y Bk ol
AA7E Fole FFE ddsh=rx dg »ole
ETE, 243 oldg 34 A, 197 ol¥E &
A Ao i3 20-237L zivjeldes AL A
£ Adstgch deid B Ao SA4A A4
A8 ez srigs) ol ol AAsdh

AuieglEe] vole s Fald) we wv v

Eg o2, Aol FEA, AojFelz <
st dis7t E7bed A, BYAE AN AW T
o o2 27t HA Fob AAPL Erbed 84
= Adstit.

2. o7 =7 o HEFYY

) AP =7
(1) A3} = slelectroencephalogram: EEG)

w7l FEY2(Neuronics, P& A=A},
3R E ARG on o7 FEE ASE F
FEIZ g8t EAATHClEE 5, 1989). Hy}
£ 122 & AEI(epoch)E dlo X3 T ME
g e 2562 SGAc) o] n&Fle g
(FFT: Fast Fouier Transform)& £% £4& £0[8
A gtk dEsEE Hellss AxE g A3
(newral network)S F3 Fatifac)E EJOH
oA BEUEE B3 Jee] /58 ARAsi st
7} gtz AdEs of 20302 Ax HiE HE
Aoz AN #A] viEld] FHY AFeny
B 448 Has £Z7] 9@ A/D(Analog to Digital)
WS B8 OXE 25E wilso) AFE A
Ak meld gk AFe wixle A Hd
2oolak HiAl #3] Avl(international Federation
of Societies for Electroencephalography and Clinical
Neurophysiology)ollXl F33= 10~20 A2"E o}
3kTHCooper F, 1980). ¥ A4d sig= 3270 °]H,
Zt Ao Ae shtel HAYET A B
it MYolct. Huise AEHo|BE A£FY
&3o] 7Fs3ith

() vlol e =u Al2El(Bio-Feedback System)

B dye ga JAAE Afada g
2yl A] A8 (Neuro-Feedback System, Braintech
Corp., i@RITS oj&3 FAE AR o]
uolem=w Alxde I dEA Qe Ho 3
712 Grass Wystem(F1Z)3He] - $ S5k, s,
Hiel, AEelg gl did FARATE 916(p<.001)2
2 Jehd 2Elert 458 b AnlEd F, 2000
olFA F, 2000; 2FNH HEY, 2005). FEA=

- 315 —



W23 A A5E A3z

W K2Rl HuE Y = Y= AX(sensor)7}
H2Hg #|=¥l=(headband)E A AT H(prefrontal lobe)
9ol egtogn AY e Z2aRe Fa
AFEE A3 FvE FdsiaN Ar1zd &
HE =95 A2dolth. & A9 w9 E
ALE BHi ARE AHE 23R 228 B
UEE B3] Jd B fFEFozN 1Fgo)¢,
Fo¥, JFEL FF3n Had 5 UEE =HY
gon, o8 ATHZELA 5, 2000; ©|F3], 2003;
FFs, 2003)0A FHe EAE 4SS0
ARAFE prefrontal)ol] |=M=S a3 olf=
AT Fae & 2Hd v AF3S FEAs)
7] &olatn HBE FQ3rd H{sch 53] A
A5 Y (prefrontal lobe)2 AA] L Alw g, o
doll F83 7)5(simonov, 1997)S 7IA|x o] &
35 BHE FH 7159 FHGEE = B
Sfloltt. =3 Fx ABAEEY FTHFHE A
(synergy effect)ol]l oj3f AA He 4487 AA
T 5990 wkdE 4= Q7] wEoloh

2) 28 WY € g

Hpoleu=w FHEL Wi 4go] Add X544
ANA AAEIAT, Aol AP A =3etd 108
Ae e AHE FAE sk 28 oS 3
== B8 7o A54¢ FPz 798 AAF
H2l olnf A Sl L=5F vEld FAHS A=
o #& AR 7EAFE 42T o =&
£ 23k FAPHL WA Fojg FHoz
A W) AdE ARG, F WAT 399
FTHoR ‘gayP AYS AASYEL). FAEU =
2O A= ofe9 ot

7 WE7(grass creator) 1 H¥ Fo AE AT
od w2t f7 274E Bol HE v=E AYeg 2
3] AT ¢l HE Bol TESE & H4E
A Fok Huie] dErl A AL U9EsE A
S50l WAty FH 2us UESA god 4l
S0 A oA Bt ARle] @A Hut AdE
€ HEus sE. Adel Eud Theold A
o] MFE FFE Adsd FHY HI=E By
1, 63 1287+ ‘UFolek FH B2 AN

Aok

27| (mind arrow) : HIE o] 83l FRIIE
e AYdes Hupyl EFdxAS UEId ASS
o] WA olu ug vl X YFE F7
e 2d FHde A FY9E #E HE°] =k
2o} AT Aol Westy 1 ARE JISe
FAoNN AA2PA F=y Flo] dck 28 U
159e] 3g Xeol AlYe] BUH HukEd
E A42H AFEE HoRe AYes 53 108
7+ FoE FER=z AN aEn F9
gog FAHo A HuPJeHlE (A Hu e
2 fx3ly vREEy] fdte F - 9o 84
FEL 1308) F71ete AAstgch

U NS F AYD 2B AR olf=
Ao EAANE 27 93 AR ATE AAE
A3, A3 gyt FE F 6% A=t A W
7} H3, 108 A=r HE dstE HadEE 1A
g 7} 917 wEoltAFY, 2004).

27301287 FFE(12E) FH AY T

f

2 WG AN $HYL A sk

3) Hg &4 ¢ &4

Hut 48 4 sr) ADEHD, Hup £
AZE FE F&o| gl 4FddM APHAC
EA A7le A3 1¢ A A3 ] 2 Al
13 $3S 3T, 23 5L 45309 4ol €
g oo g old FAE dA g HAT A
A AR E£3E S

@zt A dial S8 AA=HAT T @
@3AE W =Pz welo HAFe] @ 2
(Electro-capEM1)E # k. olw FP1/FP2¢} 01/02/
027} dARe 258 HR(cap)E HEAIFTL B
o] 8 AFe] o) AL FUsm A FY A
A8 HAIL d80E AR FE F FA uEg
o2 W] Ad FEE 3t JXA Y=F lcc
7t FheET BxlelA rhge] e e
UEE 59 AN AT, Fx Aol H
W AAE AFsle 285 EQ7100AM Agstdoh

— 316 —



2HEY EAL 3 AFE HAgIsE qEx3
UE &3 HIE & & Adgs #Ad F
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AHEE ¥ 99 4-28HzE Aeltheta: 4~7Hz),
£2¢ dulslow alpha: 8~9Hz), ¥]= U3(mid alpha:
9~11Hz), SMR(sensory motor rhythm: 12~15 Hz),
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Table 1. Characteristics of subjects

A=l E2] vlolo iz FHo wE Ha g
E Az g3l g7y BFEAE HEIEY A
@y z ddd A -5 8rE Y35l Wilcoxon
signed rank testE AABIAY, FD 7 vlwE 9
3 Mann-Whitney U testS HASAH. FA4E o
£ 0053 3k

m o4 Zo
1. o442 CHAMRLS| ou:fpt-l EM

T o

A7 kel Uurs S4e
ac.

ofel (Table D)<}

22t 38 W Hut o - Hlw

AY Az Fo) Yehde 4 A H3 g9
AdA7le] BaMd FFEAKSD)E Table 29

(n=10)
Group Sex Me?ngzsn iﬁgfslé P
Experimental Female 82.00+3.32 15.80+2.58 069
Control Female 83.00+3.67 16.60+2.51
Table 2. Comparison of EEG between pre and post spectrum in each group (n=10)
Guoup Sy v e :
Theta 3.26+0.07 3.21+0.12 18
S-alpha 4.69+0.13 4.74+0.13 02
. M-alpha 3.99+0.11 4.01+0.10 18
Experiment

SMR 2.2540.06 2.23+0.76 18
L-beta 1.67+0.04 1.67+0.04 18

H-beta 1.38+0.04 1.39+0.04 18
Theta 3.2440.11 3.2940.15 46
S-alpha 4.69+0.13 4.74+0.13 28

Contro} M-alpha 4.06:0.29 4.01£0.21 51

SMR 2.24+0.07 2.24+0.11 91

L-beta 1.65+0.05 1.64+0.10 91

H-beta 1.39+0.04 1.37+0.08 75

* p<0.05
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e QS A A5HE A3E

23, gz A8vy 43¢ R o AX 4
I= Table 3, 49} Bt} & 994 Hule] A - &
H w7 AEFoA €8¢ gl 028 $A3
Hog {og A7t AT e Hue= foF
Ztol7h I tHp>.05).

Table 3. Ranks of control group

3.4 08 W 2.2 HulHjm

gizgel - $ Hn dady FFMIP BF
HAHSD)E Table 59 23, 4@T - ¢ Szt
HZATE Table 63 2ok dZFoAME AE,
n= gy, SMROIA folgt Aol7t AR(Pp<.05),

(0=10)
n Mean Rank Sum of Ranks
Negative ranks 2 35 7
Post-pre theta Positive ranks 4 3.5 14
Ties 4
Negative ranks 0 0 0
Post-pre slow alpha Positive ranks 6 3.5 21
Ties 4
Negative ranks 2 55 11
Post-pre mid alpha Positive ranks 4 25 10
Ties 4
Negative ranks 3 33 10
Post-pre SMR Positive ranks 3 3.7 11
Ties 4
Negative ranks 2 5 10
Post-pre low beta Positive ranks 4 2.75 11
Ties 4
Negative ranks 3 12
Post-pre high beta Positive ranks 3 3 9
Ties 4
Table 4. Ranks of experiment group (0=10)
n Mean rank Sum of ranks
Negative Ranks 2 1.5 3
Post-pre theta Positive Ranks 0 0 0
Ties 3
Negative Ranks 0 0 0
Post-pre slow alpha Positive Ranks 2 1.5 3
Ties 8.
Negative Ranks 0 0 0
Post-pre mid alpha Positive Ranks 2 1.5 3
Ties 8
Negative Ranks 2 15 3
Post-pre SMR Positive Ranks 0 0 0
Ties 8
Negative Ranks 2 1.5 3
Post-pre low beta ’ Positive Ranks 0 0 0
Ties 8
Negative Ranks 0 0 0
Post-pre high beta Positive Ranks 2 1.5 3
Ties 8
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Table 5. Comparison of EEG between left and right brain in control group

(1=10)
Brain MeantSD Mean Rank Sum of Ranks P
Left 3.19£0.38 36 18
Theta 0.05*
© Right 3.3920,67 74 37
Left 4512010 38 19
- 0.09
S-alpha Right 4841012 72 36
Left 3.85+0.05 32 16
M-alph : 0.01*
pua Right 4.1620.07 78 39
Lefl 2.16+0.03 36 18
SMR 0.05*
Right 232004 74 37
Lefl 1.59+0.04 38 19
L- 0.09
beta Right 1.70+0.04 72 36
Left 132+0.03 38 19
H- 0.0
beta Right 142003 72 36 o
*p<0.05
Table 6. Comparison of EEG between left and right brain in experiment group (n=10)
Brain Mean+SD Mean Rank Sum of Ranks p
Left 3.1540.05 38 19
Th 0.09
et Right 3.28+0.04 72 36
Left 4.640.04 32 16
S-alph 0.01*
pha Right 4.8450.03 78 39
Left 3.9240.02 3 15
M-alph 0.00*
pua Right 41120.01 8 40
Left 217:0.02 32 16
SMR ' 0.01*
Right 22940 04 78 39
Left 1.630.01 3 15
L-bet 0.00*
e Right 1.7120.00 8 40
‘ Left 1.350.04 3 15
H- 0.00*
beta Right 1.4320.01 8 40
*p<0.05
Table 7. Rank of experiment and control group (=20
Spectrum Group Mean+SD Mean rank Sum of ranks p
Experiment 3.21+£0.03 11.6 116
Th 0.23
eta control 3.29:0.04 94 %
Experiment 4.74+0.04 9.2 92
S 0.53
alpha control 467£0.09 118 118
Experiment 4.01£0.03 9.8 98
M-alph 0.92
phd control 4.01+0.03 112 12
Experiment 2232002 10.7 107
MR 0.87
S contro} 2.24+0.03 103 103
Experiment 1.67£0.01 10.1 101
- 0.52
L-beta control 1.64+0.03 10.9 109
Experiment 1.39+0.01 10.1 101
H- 0.57
beta control 1374002 109 109
*p<0.05
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