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Qe wdds) &7 98, R FEE I HHA, Q7o Hyrgo)
S7Vekal, Eakge] AskE Rl Q1 wlgo] wWEA F7F skal ATH(
3, 2009). fElvet 654 o] 1= 1960 7351 (2.9%) 1A A
£A 0w ZFrkste], 20109 545%H8 (11%), 2030 1,2697H4 (24.3%),
2060 1,7627H4 (40.1%) F+o= 2 18 A3l =ud Aow A
FEH (FA, 2010), 17k Grel disk #ilo]l HFEa Uvk(REA
& W3, 2012; ©]517, 2002).

olgf3t w=QIQl o] W 7ol S welolM el tiEd Al Xmjo
FHE =3 F7) sk ok 2008 654 o1 w9l T Al gk} v)E
o] 8.4%% 42%Fgel o2& Zog Fg% 1, vf 20d wich Xuj x=Ql
o] 7k 2uiE S7F F Fo® oidEw, 2027 el A <l 100
He 9e Z0E YT EAEAZES, 2008). AuE st 3zt
Woohlet Bkl ahel A sttt AAA Fe]

Z712 oo (W3] 9], 2010), °]= =91 77iele] FA Bul of
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0%
llo
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r_{

L

2h AF2], AAA AR Q1A E A H( B, 2003). HrThE AR A

Feelle Eetal A e Jeke o] % X750 Aske o] FElR

HA 7 Qe AEHS oF glow, oA Aol 3 elE AR
ZAdste] WES WAL, FHuiek ol& AlelM e Xkt e sk A

A8 1S B A9 kg ASAIIE PEte] duHow A
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=
olo
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Zd =212l (Mild Cognitive Impairment, MCID)+= A7 w=3}9) X|nf %=

71910l AA Atole] wAlolH, AEX|Aoo] M 7]=L Petersen &

< 1/4 oM (BA5EXA]
7, 2008), v AEIAENE 7L Qs $AFe] 10~15%7F A
ml2 ZeE=d], A7et 2910 1~2%9] o]dge] g #& Fx]o|H
(Petersen et al., 2001), |wje] 274y} 7] X &5E 3l x|uje] ¥
We bR AAAE Ae de AQATIA 2 BeET 20d F

ol A gk} HlEo] 57% Tl R Sl A vkl itt(Jorm et

Aol ehtr] o) dzstolmny @kxke] X Hippocampus
¢} Entorhinal cortex, CA1 ] ANAAEF7F A7eE ghake] s} 9
nl Qe #el7t gtk (Price et al., 2001). o]&]gt AR, X ujj5do]
e 7] A2l gkxke] Hefxe] AAFME 2HE AAE AET)E opE R
o] Al71¢] #AkE Z7]e] AdWste] H7FAR] AAAMIE EHo] o]
Aol Aol A NE W3}t A7l Aol 7Fsd Zoletal Harskal gl
H(ElE, 2003). PdA o r XmizF geieixl dAlM = AFAEEY
o] =AalA vkt AmAlEo] AW AIE el Ay o)A Fst
ug, Auje] A4 A8AHL ARAEEAC] A AERIA el WAlR

A
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A ok

we ARedTel AEAA el WAl Ao QWL el
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1V



A ool Hrk Aule] B AEQAGN] BRIl
Shth= QA ML Hu, SEARE FPowm Ao ARe
astel i o] WY oW (EFE, 2003), olelF WHOE 2X7]

5o ATE 5 9l 84 90 Eeagel Felsks Zlo] mutaoleh

sk o] 9 ATtelA] olefst HEJIAIF el WAelA A=) %138
S =5FEe RN O HE B 22 AsHA (Antioxidants) &
FoJ5kAY  (Delanty & Dichter, 2000; Sano et al, 1997),
NSAIDs (Non—Steroidal Anti—Inflammatory Drugs) Z< A7}
(Anti—Inflammatory Drugs) 7} 2| M ES WFHFTh= 2ot sigle
] (Andersen et al., 1995; McGeer et al., 1996; Stewart et al., 1997),
ANAERZZ thA ool Am MAES WFHFTRE A7 AU Tang
et al, 1996). 18]t} 23] oAEZA QRS Xn)] HAYES E2lvh=
A5 Qlo] =7to] 3USItH(Shumaker et al., 2003).

1 gte]l FEAFe|ME APP  fragment® HEEE W]
(Immunization Therapy) 2}, A7 A3ZA 414} (Neurotropic Factors) &
A W Fdste] el AaE sk E o] AL oy F
(Side effect) o= o] IAolM= HIA wEol ARESA|= Fetar
AT 2, 2003).

H] oFE2 Q¥ (Non—pharmacotherapy) % %9 Fols Rl
ol 2 AJuje] SgRIAE o] =oh= W 5 shuol

o, AAH oz Bato] ga, Fago] Yl o F kot

=
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X
~
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7hx, @ thakel @) BDNF, IGF-1 59] QAke] 8447049 27}
Sow AAES W AUGE AT FE olRSlthFoster,
Rosenblatt, & Kuljis, 2011; Masley et al., 2009; Varela et al., 2012).

Ty AT A 2 Y 2849 29, SA7EY

2 E Yo7 (Liu—Ambrose et al., 2012), 2] F4#Ql Js v
A= S RAAHQ (Homocystein) & 3% 5% w57 (Vincent et al.,
2003), fakii-s Heh F tiate] o asb#elr (Jorge et al, 2011),
IGF-19] dFs% oAl S7RIIve d7d¥dse] HaHa St
(Borst et al., 2002; Cotman & Berchtold, 2002). #<* Lindsay & &
ToME A7 sE el fath &5 Btk ARA 5ol ¥ &94o]

2= 7|29 ATt} b AGAyE @i Egitt(Nagamatsu et al.,

dhat Folro] AThEEASTYR, 2011)
EE 910 AFTES e AYrhe] vla) @ PR AEEA M
ARG S 2 AEAY) AES wor] o)Folx urks 4 ol of

2] ol ExF Fojshs WA o oFox|= Aol o, A5E
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m
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FFM, WHR), A¥LQ1 A==+

Al

A

1o
T

[e)

A% (T—score, Z—Score, SOS, OI),

vAs|
=

S

d}\é);
Y3} (F3, F4, T7, T8, P3, P4, 01, 02 F-9lof|A Al 63}, o3},

1

1o

H4) 9] Wzl o)} 9le Zelet.

]

P
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°

A
o

_"

A3, B13, 23} SMRID, A7]E(K—-MoCA, Stroop test,
Digit Span test, Controlled Oral Word Association Test, Rey
15—Item Memory Test) 4] z}o]7} Q& Zo|t},

1 AAZAG (A, A, BMI, %Fat, FFM, WHR) ¢] ®igle]] x}o]
7t FUE(T—score ,Z—Score, SOS, OI) H3}o] Z}o]7}
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5.80]9 A9

= AN e w=AEAHY 7|2 (654D 8] dF Vs EdE Tk

2) AELIA Aol (Mild Cognitive Impairment, MCI)

AEQIAF) o] HA 7]5L Petersen 5(1999)0] A3 7+=S @

F

K—MoCA 37} F7} 230]5F o]wia Al o] xck 4l =HA] Hd
A 432 MNFFHDOSM-IV-TR) ¢ A& 7oz A7} obd A&

A sk

3) K—MoCA (Korean Version of Montreal Cognitive Assessment)

Qx|ef o] AWM EFZA wWol] AREE:= MMSE (Mini—Mental State

Assessment) = 1LE2] e} ofF FEo] XS Hrlsh=H #8514
xoto], BEANE sy flste] JiEE =2 MMSE Ry 3
7F Alzrol @ ARARE B S REe} SolhR ALRIAgelE
i
4) $-£%(Depression)
e AL AAARD Ao A 9l 52 SAI7E 1AV

AsHe Kol Al ST fAFeE 2 ATgellM= v=re] Yesavage &

<

o] GDS(Geriatric Depression Scale) S ©=3] W3t scale©] ofd



Zo] Balo| ), 7Elal 7]1E20 oA 5O BErig Aeld £(1997)

o] W= =y w9l 2 HAFKGDS; Korean Form of Geriatric
Depression Scale)= ARSIt 134 olsh= A4, 14~18482 A%
T&F, 19~21H02 559 &5, 227 o) AR $EFoE &

ATNE 137 olae] thdAER AT} o) ol

5) AV EEZ— 83 (Seoul—Instrumental Activities of Daily Living;

S—IADL)

AuiAEe] = ddeE Bkl s e =ar=A 7
ola} 474(93.1%), 8Fold Al(83.3%) 2 W 4 & Z=oth

T AellMe ddAEe] BE R HERA ARsslon, 74 ofst

6) #3425 (Resistance Exercise)
5ol AHSHE FHA AASHE 55 Yulshe HoE FE 1Y
o 2 e g o] o] FHS T AAElE &% HPHO shjolt) B

AFo = M= (Thera—Band) & ©]8-3F 4855 AA] 35tk

7) AA 2’ (Body Composition)
AA Aol AAE kL e 2A T SR S, AW, W
Ao, v S Seske AR ARl HlEs webr, & A
T 4= Inbody370 (Biospace, Korea) & AHEstod, AlF, 5%, A4

W, AAEE, BML WHRE 574 &3l

8) A8 (Physical Fitness)
AA A B 58S S=6hy, B Ao A= SFT (Senior Fitness Test)

£ ARgate], 28 A7) 27](2 minutes step test) & AAER], oA

3 " i §
9 "':I'H-_E _'H.I.-_'l'-_. F



2 (Aerobic Endurance) & 574331, @ 7] AAHArm Curl Test)
o} oztef|A] dojilt ¢F7] AAHChair Stand Test) & AAlste], &9
(Upper, Lower Body Strength) < 743l 0H, SF oA &17] AAF
(Back Scratch Test) 2} oJ#} gFo} 9o = 33]7] A Chair Sit—and—
Reach) & A8, 44 (Upper, Lower Body Flexibility) & 5743}
a1, 244cm &5 727] ARS8 Foot up and Go Test) & Ak, w34

(Agility) = 57 3I3l

9) =94 % (BMD, Bone Mineral Density)

Qo] 7oy £ w7k S0 Sl folut ERA, AAlgE

o gt o4l WA A F BUTIL FAGA FolEr £%9) @
g 0] Slst] B AL 233E ol§F AL FT ¥l FUAE

Score, T—Score& #4331t}

10) ¥3} (EEG : Electroencephalogram)
34 o] A AETA DASE H A7) EF F3E AR EF

ta, olde FHA AE FHOE ARMe HAFOoE A Fu

off

jubil

I~
—E]‘Z(jh

(intact scalp) 4 7153t A o2, t7]sS (HdsiA 234, v
ALEAH o7 Frb & 4 Qs WHoltt & AFelx= Fpl, Fp2, F3, F4,
T7, T8, P3, P4 2] Z=FH=H-2]9] theta, alpha, beta, betal, beta2 |,

SMR wave 2] g4 3telE 54 sl
11) 217348 HAANeuropsychological Test)
WO &t AR, e St Wt AEe WAE Echks

AALE AR O ] FdTIEe EERE T 58S Holxlou

10 SEE0E



o) Q715 JEE ARAOZ Setsa AAY)5e ol FRE 7

v
ol
Ir
o
>
il
?m
&
o,
=2
2
[-4 0
>
1o
('
i

ofstr] S8l Adelr F=2 AR
7hseh=dl vilg- f8etth 2 ATl e AR AAREA] Stroop test,
Digit Span test, Controlled Oral Word Association Test, Rey 15—Item

Memory TestE 574 3Fich

11 ] Jﬂ :‘i 1_'_” [



I1. o] & & v] 7

1. A=A &l (Mild Cognitive Impairment)

7L xRS e Bl A E

ZAERIA = AR sty (Aging) #F X[l Atele] FXVAAIE
oJu] st} (Petersen et al.,, 2009; Petersen et al.,, 1999; #i3]<, 2003).
= AedAEeN ] fHES 654 ol =1 T 1/4 ol (RAEA7}
S, 2008), v AEAEE 7L Qs B4R 10~15%7F A0
Aewed], A7et Q19 1~2%9] o]gHgel uls] 2 FXoth

(Petersen et al., 2001). Z19HF AEJAA|H o= X|uljo) =2 A

o)
o
o

JEA A Itk v <1 1> 2 AEoIA o] gttt d=sto] v )

‘ \

2= IRl
Mild Cognitive Impairment

TIF 1. AR
ATNX ol el= £o]2 AL A7)E A AL Reisberg(1988) 2] A+

o 5] GDS(Global Deterioration Scale)®} CDR(clinical Dementia

12 A 2T} 8




Rating) = AREst] 71 748 X5 WA= F-shdA] d8xa, 1
AL EUZE o8] A7 A=At (Petersen et al., 2009; Reisberg et
al., 1988). &A% CDR score 0~0.5, GDS stage 2~3 ¢|gh= ©]&]st
A7l €]
ofel e 2 =

Aol A2 FHE dolHE Edz ol 22 5 V== Al

o,
bt

AHgEAR, olefd BRE o] B ARG

M
i
i

o
o2,
ftlo

T8 712 1999 Petersen 5°] 152 HAEQ]

shAA FEo]th(Petersen et al., 1999).

/< Petersen(1999) o] AEQIX|H o] A4 7]+ > \

R4

DESZRFEEETD

\_ @ AW okl 3% )

oy
rO
R
e
[
-
—~
jm}
@]
=}
o8]
=i
=}
@
wn
jang
(@]

(amnestic MCI, aMCD), H]7|9444 4
MCI, naMCD & & & 4 9, 11 oo r 3vpx Hi9 75
Asket Yehb= @99 (Single domain), 71 ©]2]€] of2] 7F#] QIA]7]
5 A AZIE FE9Y (Multiple domain) ©® WE £ Ut}
(Petersen, 2004).

71V AEAA N7 B A AEIA Ol By, 7]

3 Tl AEAAGNE Tl Bagel AEA g et Al



Fo] o] ¢ Fs| Y= Aow deA Ath(Fischer et al,

2007; Petersen, 2004).

L xRN §4 B A|Higle] #A

A 344 W Aol ofs wAE o xRl ddage]

ZollE Aoyl AHlE 700] 7 o2 A9l AgEol 9Ja 2y

= ol =3 go|th(Mayeux et al, 1993). Xul= d1a3le] AA A1}
of wpebA WA (B, v7kdAd) Aul, oW 7hssk X, X5 s
sk xwll, 71e} A2 EFE, 7 ol Xuje] ¢l A od=

IS JE SRR

o

sto]lmAd Auj= HAl 2] 60~70% =5 2HA|
o7 k= AE FHAsh] witel M ()71 A ul = EFETh
A A= oF 15%E A, HddAes oehd go] WA
Hu o 7hset AR BREm G 9], 201D, 12w
15%%= Fo]A Al (Lewy—Body dementia) ©]th(lkx|uwsts], 2006;

2HE 2002).

oA
A= |

[‘J{E:

o5 39 AW & 10~15%+= %53t

o

U E L]

A AR Qonk, o nlkd g o Ayslel, 50~60tk

el Ade ARE A oba 749 5~10del A ofstEo] A =

SFuete] At 654 ol w919 Xw| FHES 427HH 0% 5~10%

o FES wolm, 57} Fobds s A fgEol of 2018 Z7jeh,
DHAAFE PR ofol, ;AR ASHA B A

3] w2 FoZ YERSTHEAEAZIEE, 2008). ARl oA
) 2e] o]3F HE= HES 1do 12%°]1, 6 Fojl= 80% A EoH

14 -":I:-. : 'k:i' 1_-]i



(Petersen, 2004; Petersen et al., 2001; Petersen et al., 1999), X|uj

W ES 5 =3 I fHES dRter 2 = jlorg Ao £
71} es 1% A5 We] Basi (e 9], 201D).

Z7|1A AL Aol Mt 2ol 7} QSlth & AE/IA e TEE dE
HA g E = AE A7 Qlek wE
wol] Price(2001)¢] 7ol aawst Arage) 9w elw
Z7] d=slo|HAd g2k WE213) 2 (Entorhinal cortex)$] Layer I+
¥:3} s} (Hippocampus) @] CAT elolx] AZAT2] S2h % (Volume)
& Wme A3, 27)zslolny Axke) AFAEFS B Pasgle

L G Aol 2 Apol= A4 etk ldd s

HI

3k AEJAGl 2k & Apolipoprotein E ¢4 & 743 Sl
AR AR olgkEo] T wrke A SlSlew (Aggarwal et al,
2005), MRI (Magnetic Resonance Imaging) ©]4t FDG
PET (Fludeoxyglucose F 18—positron emission tomography) scans
= ARgsto]l BEQIAIelelA Az el W3kE st AT AN
tF(Jack et al., 1999; Petersen et al., 2009; Roberts et al., 2008). =3+

—

¥ 2= (Cerebrospinal fluid, CSF) oA A4, HAEAR|Ael, X|wlj=2]

15 ___:rx | _k:i_ -I_-]i



sy 3 Fof AAQIAF(biomarker) 24 CSFo|A ofdZo|= whalz
(amyloid 8 1 to 42 peptide), & EFF-2] % (total tau level) & =73}

AR gofoll A Z|ujEe] &S -8l tH(Oskar Hansson, 2006).

U= eIt (Hl3lE, 2003). <1 2> = ARt AEIAEel A

Abnormal

—Neurodegeneration
(MRD)

Neuronal Injury(CSF
u *® FDG PET)

Amyloid(Amyloid

Imaging, CSF AB)

Cognitively Dementia

normal Petersen et al(2009)

o} QRS A=Y

AR OM A ] AeE ons Bl AR EeNS



ojg-ato] Amjz el XFqS o= vkt A mHE0] AT Holxled,
Acetylcholinestrase Inhibitors(AChEI) , Antiglutamatergic Drugs,
Antioxidants, Anti—inflammatory Drugs, Estrogen Replacement
Therapy (ERT), Immunization Therapy, Neurotropic Factors & A}
st A 5of thgh A7) Pdolv FEAY Tor A3 jlov, v
of i
w2 ok AREE I A= der(lElE, 2003).

wEbA] o= vjHEAQl diAl o] wWol AREE AL Itk et al.,

2011). 21X A< (Cognitive remediation techniques) ©|4 434 #17]

ro

Fbeatal QP AR AERIA el ot Wl X5 oF

A7 A= (Transcutaneous  electrical nerve stimulation), <°13|%
(Music therapy) 52| HeF=ZQl A Q50| AAsE ol A5

I AT 9, 2011).

nZth= FE40 A 9@ Ay} selE ¢tk (Foster et al, 2011;

Pierson et al., 2001; 714 2], 2011; #i3]=, 2003).

%1438 (Senior Physical Fitness)

7k =418 54 5 T84

= A4 =3 d83] (IAG; International Association of Gerontology) ol 2]3}

o

olgt SWste] Ads] Ao F Q= AATA M Aol 3

L

AR, S Egstels SEo] ZEue} ke Al g AR Q)

A7\ 24, 7o) AEEge] dojuba gl A, ABA Aol

’

17 M =T



Ao w AL Hol 7hal Qe AR 24 9 V1A ARRE A%
#4E ddS A e AFEORE 4 stk HHH Breen(1960)2 =
ske] A, AgA, Aksld Al e SAlel aEste] wele O AE
gHA 9 Al A SHeA Habrlel Qe Al @ AEA SHelA] a7
S AAAe] Wsletal e Ak G ARSA] SWelA] x|9)e} ofgto] A4l
wlo] k= Abelgbal qrgstal Stk o]9] MEES FHEt] By w9l
old kel g T 1 AnEM A, A, ASA 71s0] oFslE o
A A A @6 gk A3-sgo] okglE i gl Abgtelgka
T ATHHFE, 2012).

A vl 200090 ofn] E st Aks]e] Aol E9lem, 20191
VFALS|R, 20260 =18} ARSlel X Aoz odEH, MACA
7P e SRR a9t 18 ol 9o, o] s AkslTRA] F
kS 7H el 28 Alglel 719 Ao® o, OECDE.

IAeME Aedt RFEoR Qg FEAEe] T EE Sold Jlo

wihs 2 ESE AN Yolrh Tl wek AlAlA, e,

AA Aoz AAlTe wstel A Z47)F, V1A, e

HlE, FAAA ), A7, A9 715 8 R ARE & 4

gom o]yl fPlow w919 A HFHlst 7HAE HQltd(Shepherd,



=1
o

3

e S-S WACEAE & o34, 2004).

i

ED

Ol‘ A

A7

G
b
To

5
o
0o

e

Z5}=2 H|

ERE

S

7lEAEe] A

3171

e @4d

J)
oR

5, 2011).

o REHY F

ojefgt ¥

Aol B

Eis

] ol#

2 ohe}, g4l

2z

A

o

I

o g} 5 A

T
=

Al Ws}, oha

REEE R

7 AAA] TR Y Foh(ERIE 20125 FAE, 2006).

B

e

oA o] <

=
=

=7

h=

o] o))

F e

AlA st

=
=

e 4

[e)
-

s

B ARl 5= o]

Az A

=g

3t

T 9tk 2010 AA]

—L
i

RAKERE (7], oF 50%), 2HEES olelE BTetn
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gl it g @Euid S, oF 5.5%)°] Avh(EEHAlS I,

ko
ot
i
[-‘O
1o
24
Ho
h
flo
O
i
2
ol

thell mlsl 2 Aule A=Al
S 2 AAe] ALE o o]fox7jHuh= 3 R0 of
9] A Ex} Fofshs WO o]FolX|= AHEo] wor, AHE
s Foll AEshs Bl 25770 ARER v Wo SRS

. 2003). 1 ol wolE0] A 7hsst Ao Agher X o]

o} =UAHAEAL B

ERIAAARE mRlE 2 S SHACR sl dEHew
F9Ash] st Y e SYshs PHEHEF & 29, 2005),
SPPB & &l v thekahe, thiid] Ak slofeele] AHE A
AFeE7] S1al JipdEl Zlolan Azdstar Aol H2 wllelAls vt Y
S 7] el 2 le] i dAbEelAls AdelA] dkobA (Rikli &

Jones, 2012), ¥ o4+ SFT (Senior Fitness Test) BatteryE A}



asko] Ao} Faw HAoA Aol Thssh, YA AAF AaE 7t
Sh=dl Q3 7|=Ax]5 7K 3L Q= Ao] EAo|th(Rikli & Jones, 2012;

AdF & ¥4, 2005; gz, 2011).

3. A=A F ol 9 5 (Exercise)

7}. §428-% (Aerobic Exercise)

1) Ak 52 &3
FakaR-ge] 7] gt o3 w2 A7t o]FolA itk
AR ES] kel o oekst aE 45 5 A, FAREe 7
HE 52 AR 4 9 g5 #2 ] A9 (Davidson et al., 2010;
Hamer et al., 2012; LeCheminant et al., 2011), 253 tA} 5Ho]
& H1, &F T 5284 TR ARl A 59E & T 3

tH(Tokmakidis et al., 2004; Yavari et al., 2012). =% o]ato] x|&3]

o>
[
Mo
offt
flo
rO
5
gk
A7
o
o
b
>
N
.-

A B Hohsh SBA A
Qe 37k A1, 83 hEee a0 GERRES A4 A7
Fe mibt ook 4w WAk 4 2 ddwe ug o

Ho ALAFHZY] TV 7Y Fh oY@t fakaess A5 AL

N s R
21 f:lx_i -‘T.' LH



gol APl Astolut by Ag ob waEe]l HA4EA wr) T

stths o] o8 dAE50] QUth(Reddigan et al, 20115 BR2<F 9],

r o
o
i
=
Y
_E

i
\l
_>|~1_,
Y
X
T
BN
oY
oj
1o
¢
P
Mo
ot
flo
o
o
of\
=2

folr
i
kit
52
rlo
re
-
i
of
%
e
o|\
il
32

t}(Strawbridge, 2002; Dunn et al.,
2001). T3t A4 58 d5 AEYA 2R FAE DAL A

3 9 Qi AEFAE 7k AZITHEASE, 2007).

¢12} BDNF(Brain-Derived Neurotrophic Factor), FGF—2 (Fibroblast
Growth Factor—2) & H|53ll IGF—1 (Insulin—like Growth Factor—1) 2}
VEGF (Vascular Endothelial Growth Factor) §2 #AS a1, 4]
S7HAA Hol S FAARIY st Ao EE Fnle] Xofo|&
(Dentate gyrus) FellA] A= HAZZE A HQlcks 4% 2

¥ It} (Baker et al., 2010; Hunsberger et al., 2007; ¥Ad<= 2007).

i

2) BAERjAAZ] SR fAtASES] &
Masley &(2009)> 1077H] fARAEES AZE Wl 79 &5AIT
o] T7F TFE AA7F] Y HAErt o Avkal Haskglem, Verela
5 (2011) Vo2max® 40%, 60%°] the + HFEe fAtAhsss 12

F7b 733 NGNS W F LEAER Aol GAT T AR wE



A7l Asks v 71sARl e 7T Basioith
Angevaren 5 (2008) ] fAtAh-53 Q1A|7]5¢l tist ReviewszollA
E 1A 5 8719 =2l A8aA daksol AREHWEA, A7]s0]
WA= BalE s3It

BEIA SAFEolA w5l g A7 U8R Ruda gl

tl, Baker 5(2010)> 17 Ee] AR5 (75~85%) = T43] 60%=

Meta—Analysis =iolAE A E2 Ay sddidy) AXsaEeAt

U, A2 (Anaerobic Exercise, Resistance Exercise)

1) A432% (Resistance Exercise) ] &3}

AR 250 el e e H 5o W2 A7) o] FoiRlth

olSthe-S 7HAETHYU Y], 2004). =81 Qo A= 45 A o]F HE
7% (Sarcopenia) ©] AlZHE™ mid 19%2] H]EZE o8]t dio] =

7Rao® 20de] A 6541 W) el A A 252 ARle] 155

1% 3 YrF(Keogh et al., 2012). T3 E3] AP =S
et ARAEEe] S FY Al dXFERMR) S S7HA A Thelo]Ed
oL aydo|t(dy 9], 2011).



@)t} (Yarasheski et al., 1997).
AP sk #ste] A 52 oy 18t ol v &3
Jolr], &% HDLS %7} LDLY 4 507 AU eSS ¥ +

t}(Eriksson et al., 1997).

2) FENEE o] 88 A 59 a9
gl fed IFE e =y FE(o]sE IE)E o] 8dhs
= K EHE, 2000). & Aol ARE-Sk= Alghl=(Thera-band:
Hygenic Corporation, USA)&= AA1F AAZA, 152 g4 Hwd
ue} 2}7] o Ao m A|&o] Holglth whebA Hed =8 A9

ool mhe} BRIl e ] WIE Mg AeFo M, teF 3

g

SR $ES T 5 gle g0l oItk BHMsE AR 259 UL

e} 2

vV 28 1 OFFO|LE 97, /IOIE 7| FRELH ¢ 72 fIFO[ RCL.
vV HEE|E 7L, ]| = HE[otH O Y0 ML AHEO[ ZHsOICt.
vV 289 e MEE 0|83 o2 7t 2E2S0| 7+Sdtt

VY ARl Mo B 2=E AREA =EE = ACh

g Ay Wao) Axx Ageld AdE e ey %



Marzolini(2009)= =& %k} 7

ofi

S/7d oA delAl 7

o

T

(2004)

=

[e)

bich, ol

[e)
+ X301, Kang

Ml

Al

At AR 2 glel,

Eis

33] 1277F A

o =
= T

5

o

o

T,

Jo 2=} 32

)

s

@ A% BAEe) A

T2HE A

B

£%3} AXER

=

2 At

T
7

|

7

59

|

o

Fol]

g

7}

Efo]d (Egana et al., 2010; Krebs et al., 1998),

|

[e)

-
.

FE9] Eyoldy}(Page et al.,, 1993), AXE
% (Chang et al., 2012), "3 23243 SAH(Tyni—

o

1l

Holl 2] A& (Hartigan et al., 2000),

A

A

d A=Y
Lenne et al., 2001), 183 21A]o]

=

=

S|

T7F ¥ Itk (Han et al., 2007).

gl

%

jr
I-

259 &%

AGH 25
25

%

o,

T
L.

3) A=Al ERJoll A A
o)t Ao 7153 kA
7} wo] ZHE o, FHto



Liu—Ambrose %(2012)+ x=RlolA 1270€3ke] F23]2] A&
o] th¥Ae] 754 ket STl SHAR] TS Bl sile
™, Vincent 5 (2003)2 x=RlelX 4% (50% of 1RM), 17525 (80%

of IRM)& F 33] 2453 AXsIE W + 15 B

(Homocysteine) ¥} A&H<=X] (Lipoprotein levels)©] iz} H]ws}
of oAl Faskon, F IEike] Aol fisivkal X sl
Cassilhas 5 (2007) 2] AT 6292 =21& ddez 7% (50%

of IRM), 17 E8%5(80% of IRM) S 247 wid AASIFEY, F+ 1

LYY AE/FAeete] HAE g)lst A= USith
Nagamatsu 5 (2012)9] Qo= FALEY A5 HdEQl
Aol gApel M) QIAZ 53 H o] 7Hade gklstE = 4 E A% St
R, 8682 T0~80A xRS o= 670zt F723] 60711e] A%
JF(BRM), FAA%5(40~80% of VoZmax), WHALF IFO%
trol AAgE Aat fakiad-wolie AdaA Nt ASIAIRE A3
wEIEeld Hel TkAAdel Sokeka, AEA Fo3 S (Selective
Function), =#1314 (Conflict Resolution) 715 52 2375 (Executive
Functions) ©] ¥ th= HE k3t

FUHTEE A3HT(2011) 0] ApoE4FAAE BAsh AEQIA o=

ria

HEl pEolA 179 giow 1257F £33 60571 sHAmcE

96 J'A! _CI:_ 1-_]5 .__fj]_ =



T3k Heyn 5(2004) 5% AEJANE 7L Qle =139
TFAZ ATE =5l thst Meta—Analysis =l E AZAHF2 &+

H37kel A s el tigt Bak ik

4. AER1X Aol ¢} HIHEEG : Electroencephalogram)

7L H3ke i 9 S5

duler oeEAe] A7 AETeld s Wdr|gEe  Es)
(Summation) & A9)% £E87, ol TEalN AT FHO A
3]=07 A T34 (Intact Scalp) ol 7]53E A O EA o] SgF
S Yehia, |9 7154 wstE et & 274, 1978).

wwe] FHgt 0.5~40Hz0lH, Fugol whel 7]io] B Hus o
g, 03}, o), g, 3 50 RRAL. Fued g 72w

Qe <x1> 7 2

Jlm

E 1. Fupe] w7 uel 54

Aasy

ofN

= =
T Hz =8

AatzA tolofl BAgle] <

5 (Delta wave) 0.5~3 =k Tof olito] Q1S uf YER|H,

oppow B 5 ek

27 -':lw-._i 'kl:.' .I_..ii L



0 (Theta wave) 4~7 24 Al AL FdskA] o, i

FAAI 5] el &
a (Alpha wave) 8~13 v, ¥u}o] 7]E

QP w3k, AElelN 2 neizin,

B (Beta wave) 14~30

SukRA, SHAY AeEH = G4l
B 1(Betal wave) 13—-21

B2 (Beta?2 wave) 22—-30

SMR (SMR wave) 12~15 TAE AT u IAET, o2

SEielA 2, o] e dEell yEhdt

Swo) ot FRA - AT

0.

74 (FD) AelM Wl o] 2y

g}

vy (Gamma wave) 3009]

HAA & #H4S, 1978; &5, 1999)

olg|gh Hutel o] H9| TS Urhls AxEA H A A

Zof 93 MEG (Magneto Encephalography), @olo] a2 =H2] Al

B>

sha-2ko] WM3lE  7E3=  Functional MRI(Magnetic Resonance
Imaging), "WHIE =TS Pdof| F9sto] ;] Fo] A WAshH=

7ol HAZe 93k PET (Positron Emission Tomography), A4}t

28 S k'_. 1_]| &



F=39 CT(Computer Tomography) S©°] =t ¥ A7 glo] ¥

F AHE AET vk el XY MRIY PET+= 9] €1
Wgs T3] et 7 Esb7] wliEel, temporal resolution® A=

EEGS} MEG7} $-Alshd, MEGE w9 17le]a MEGS s dx}e}
EEGS} & o7} §l2o] Ha% 3l Q7] wiof (Phillips, Leahy, Mosher,
& Timsari, 1997) EEGe] 23 x4l FA A7 F235H F-21% 2]

th(Adamis et al., 2005; At & HA%, 1978).

U BEQRE N EALY o] EA

AndR1e] e sh= 9~10Hz (B4 10c/sec) ] a3} th-i& =t
Askal 3, pIHEIH7E A% EAlE, o3k, =3, oIt EAEHA
o= Zlo] Al Zxiolm, AMute] WA S glofof sh, 604 o)
o] At AN A7l 5~THzS 03] &A= el &t 3
A= a¥ 2 gTHE F9 di v Olg FRlEA A9 e A
2 3 g Ao, vl #H/9 Aol SASHARE 1E 20%017, T
oA 10%01/de] k= AAdoleta s7lel ook Ridid & #H3S,
1978).

uFA; HTke] 54 dnbAo R Agwlelxe] mlAw Tt glo] «
o] TG meAE A
Fu7E =1 Zlo] KRtk o 9ke] FEFLI 77 Aol Fa

Hi, AFE~FAE A7) €= Ax 2y, 28 Slow o3-S FA 0

o
%9,
=
i
ol
ofy
et
i
o,
I
s
b
-z
=
ui

2 sk B o (Diffuse apattern) &= 7HF RATHE A & FH
S, 19785 S5, 1999).

AR A AL R A of] Sk=slolw o g AL HA  § 3 (1-3Hz) 9

29 S k'_. 1_]| &)



powerys FA3F59¢ (parieto—occipital region) o4 L=3djojw Ry O
2 389 55 Frista, AFgRsleds ARlelM o wow, 4
(4=THz) 2] 39= S7EH FHFTTHANA d=stolmier 313
45 =rhs Bt 9ok @ 3H8-12H2) & T8 FFol 9] power
= ARINAN 7P w9k d=stolwHo® X8 FaE A 7RAst

= Agro] 9t} fI= B1(13-21H) dlAE= Az Ao, B2(22—
(e

2008; Roh et al., 2011; =A%, 2009).

olgfsh g Hrze] wE Hute] Wish= wletukel Aletubrt WA wsk
st 3ol wt oku), defabrt WslkshA "vs dake glod 1
A7}y 3 ARk A2 otk (Baker et al., 2008; Kwak, 2006).

Tee T Huke WsE eRIg At Es] L Q.
A (Acute) $EA %= sl e =), Kubitz 5(1996) & A+

W= HSHsh AA =ary

N

$E0] st 27 ShUA
@3 B3] F7t 5 lske] MaPE A1, Wb 9] Al o

EdaR A7 o] £AE AZES fAL F0] ME R =

G FHRe] ARl Wt e Ee-s Frhe A9t
URNFHAE 9, 2012). E=3F §1943] (2007 F4E] 7F &%
o] a3 VL= alittal Huskgion, Field 5(2010)2 207t
Elo]x] / @7} £5old 0919 S Qv nashs 5 owhis &
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T Bo vtel cheret WEkE waskl

A 9E 6L giks] WA 7tk A47F U9l (Lardon & Polich,
1996), 6531 FHAE 5ol Ay A3 = 63/ SMRIFE
HES 00t+= A% Ao (HLke] & 9174 2010), B3 ADHD

Bols hOR @ ATeIH 12779 fAE BEeE] ATY

AEQAGN A SES BE o] MHE AT g A
| apgEgict

= e Wyvh Q7] wWiEo(Heyn et al., 2004; Lautenschlager, et al.,

2%
|o
aw
o
kit
[-‘O
)
o
=
g
aln
=
=
X
Mo
o
offt
rob
rO
X
~
ofr

o

2010; Masley et al., 2009; Smiley—Oyen et al., 2008), °]#]% $%o]

9] 715 % AATVES FPAIEL, olHF FHA Fol o

Rl 11 O O

%

o=

gl

24491 WalE & Zlolelw Azt

5. 4EJAANY A7 EAA Neuropsychological
Test)

7L ARBAEHA] AE B TR

97174 (2005) & AR AN HE] &40 7 AR FeE 53
star A9} WEe] wAE rEshs AN Aotk 1995).
3HA| 7, MRI(Magnetic Resonance Imaging) ¥} PET (Positron Emission
Tomography) & T&C& aF-std A5 A% & 5 e ¥ IV
=0 wdw AR W &4 1 AR AXE Adshs =

249 BEYE Wolgont, AANUALE Fal FAE Bl el

31 "':I'H-_E _'k.l.-_'l' |



HAYY FRe AXAAEAAEA S SDQ(Samsung  Dementia
Questionnaire), S—SDQ(Short form of the Samsung Dementia
Questionnaire), KDSQ(Korean Dementia Screening Questionnaire)
ol e, FeRIAVIEHEARRA A HANMMSE),
MoCA (Montreal Cognitive Assessment), CDR(QAX]]E 712 =
Clinical Dementia Rating), GDS(Global Deterioration Scale),
HDS (Hasegawa Dementia Scale) 5©] @t} TSt o8] & HAES &
of T A A TR0 RA F= CERAD, SNSB, ADAS, SIB
ol ATAIFEH, 2010). 22u PdelMe dEF o R Hol AME=
HlE 2= glow, ofe] Wao] F&star glom, 7 el ARg-shA| Rt
AR A A HARSS KoM 3 A (Private) HIEIEE AR

sh= 497 B (A8, 2003)

.. ARG B AR ATe] 54

o7 W¥ Il Qt}(Petersen et al.,, 1999; & 2], 2007). AEUIA

Al AN, oY, 44 Alarsd, ole ], ol

(il

oo] dx=stolmHy o] o7t A5 AR A7 A3 3tk(Jacobs et al,

1995). ®3F 7173 (2011) 2] Aol E Ay vluEE FEQIX%
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of AEe] AEF HAE 1

o
5%

A2|AAL Aol gt
ks

o

R

(2009)

=
<]

Masley

(2003)

=%
°©

+91 11, Colcombe

= =
= ©

LA

FdEN

3]

Cognitive Flexibility 7}

s

(2012)2 267

oPUjEt 2EE ¥

4], Nagamatsu

AN

A=K

e

7] A <M

ol
=

2B

HH
T
AT

2 o]

=
[e)

7} IMRI2] 7]
o] 9]

(2004) ¢

=
o

A¥E H 319TE Heyn

L —
T

F A¥=

s

Bt

b ooje] A

s
=

=

k)

thato =z
2 @A At

734

Meta—Analysis A

1

£
gl

ATAE Bl St

T

AZHE(2011) AFoAME gHAdu=

iy

T
s

L —
L.

l

&2 el wx
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v L

I

X

Jarte 4
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™
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1. 9794

1. a7

AT A GAl 1B el = AFFC A, Aol 2t
Aoz FolE dsh= thd} 1087 F 370€7H(2012d 8¥~10€) A
Az 9 AYFEe] AstEr, $2FA7E QoM (KGDS A7t 133

ol3h), SFT HF7t Hatoldola, AAEEo] 7Fsst 2= A4sqich
Rl s 23t satE o] XA AEVE vEbE = Q7] wllel (*F
29 9], 2000), thdAtelA Al elskaltt

o] A T K—MoCA H57F 24701 thdAs a4, 234
o]ate] thdAl FollA Petersen(1999)0] AAE ofgfe] 5714 L

FEE RS AR ARo AP,

/< Petersen(1999) &) AEJAX| Ao AA 7|+ > \

OESERIMELES

AERIA] At AL 7 FolA Xuje] 7|2 Al Aol
W E2A AG A 439 WHBDOSM-IV-TR) 2] H2= 7|Fo=7 Xuj

7} obd A5 A gt dAE s S e E7HS-TADL) &=

34 ’J‘*—E =2l ol



5 ARgske] 7ROl 1 tdAE R AR SISt (R R €], 2004).

O]

99} 2o J1FoE PPt AEAAPNATO R TRE i 4

v
=
=2
x
o
o
el
:‘—I'
of
)
Ml
o
i
-
i
K
[nt
o

%5 olgeto] sk 1 2

X|2tofl ChL| 1 Y= 654 O] & =9I 108
e SZ2 I HO7t glof, MM =Lt M
0| ZHABte T
(Pilot study 8% -10¥, & 370¥)
@ BDI(Beck Depression Inventory) 9% 0|29l X} @
& MAES0| 7SRt

@ K-MoCA(Korean Version of Montreal Cognitive
Assessment) & =7} 230|5} O|HA DSM-4-TRQ|
KO EH7| =0 285HX| = Xt

@ Petersen et al(1999)0| X-l[A|¢'_¥ ZZOIX|Zof o]
e

HEAUXZO] A IX|EOY ks HAb
Ex2 2=E3 EXZ 2=t
(n=12) (n=10) (n=13) (n=12)

a9 3. A A 9
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7}. Pilot test 23(7€-119)

Folg dshs 10899 tidAks & 4]l e Ead et @l

of, Az} AFHo] astH, 2ol flor, AAdEe] ket 47
e A sk 1 thdAES K-MoCA A 2388 7Ieo® A
agsto] 4719 1FC Wrrelon], 7F 1 dgARES] Pilot
test A3 T A2 wst 2 AA A S v <& 2,345 2k
¥ 2. A% Pilot test A3 (7€~119)
23T ol AETE)  ARR(123) t p
= (kg) 58.39+8.20 59.20+891 -1.920 0081
=252 ka) 2131+3.25 21.14+3.06 0583 0572
K K| et 2k (kg) 18674539 20594591 -1.720 0113
HIX| S (%) 31714639 33104591 -1.786 0.102
BMiI(kg/m) 24264296 2458+315 -1.532 0154
WHR 08625+0061 0871740060  -1571 0144
~AF
(n°: fz) MMSE-K(&) 27.83+272 2717+2.887 1121 0286
A X|2(Z14) 1182942516 1244142661  -1.949 0.077
A2 (312 23424456 19.75+5.56 3934 0.002*
SHH| 23l 19334563 16924643 2546 0.027*
AMHESAHM(Cm)  -938+14.80 -1230+1647 1.888 0.086
SHY| S M(cm)  1463+1300 1475413229 -0.90 0930
ZHHE(X) 5.97+2.00 6.14+1.99 -0639 0536

Values are M=ESD,

MMSE-K = Mini—Mental Status Examination—Korea, A7 = 28Ax77], HAZH =

Ae7], slEH

o

Fow Hd)7],

m
My

*p<.05, *#*#p<.01,

= oAl Aoyt ebrl, A4S

w2 = 2 44meHE 717

S &34,

SHA-H-

BMI = Boby Mass Index, WHR = Waist Hip Ratio,

=)

1=

g = 212 gho}
"':I'H-_E A I.- ] ] E
¥ 1)



¥ 3. AEIAF] %5 Pilot test Z27H(7E~119)
2&T £l AETE) AM=12E) t p
H & (kg) 56.44+7.60 57.390+828 2501  0.034"
2=2Hkg) 20.80+4.74 2070+4.82 0557 0591
XX 22k (kg) 17.54+4.06 18.66+3.98 -2.561 0.031*
XX 2= (%) 31494734 32944685 -2.295 0.047*
BMI(kg/m) 2373+1.90 2422+197 -2454 0.037*
AL WHR 0.850+044 08584035 -1445 0182
%a‘ MMSE-K(H) 2490+347 23404271 1.227 0.251
(n=10 A X| 2 2(Zl4) 11915£2005  117.50+14.00 0441 0670
[} i A N
AH2EEIg 21.00+3.30 1520+4.31 3.801 0.004**
(o] VS| Pa== (S 17.70+4.47 14.40+3.56 379 0.004**
AMHQAME(Cm)  -1175+1078  -1275+1404 0.349 0.735
SHYI A M(em)  1345+1058 10.20+1246 1.566 0152
(X)) 6.12+092 6.15+0.64 -0117 0.909

Values are MESD, #p<.05, ##p<.01,

BMI = Boby Mass Index, WHR = Waist Hip Ratio,

MMSE—-K = Mini—Mental Status Examination—Korea, J¥HA| 78 = 28Ax12)727], AAZE = ¢

WE7), A = Al Aoliirk ), AR = SHIA &), SR = 213 ot

UO T 7], &Y = 2.44mPE 27

)
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¥ 4. B2 EAT Pilot test A23H(7E~119)
CHz= =t Mol ART7E) A= (12E) t p
H & (kg) 53.74+8.85 54.44+9.05 -3.288 0.009*
2=2Hkg) 2220+4.82 21.85+533 1244 0.245
K K| 2 (kg) 1263+393 14.14+4.85 -3.960 0.003"
K| & (%) 2353697 2610+9.09 -3362 0.008™
BMi(kg/m) 2167+2.59 21.85+2.59 -25586 0.029*
WHR 0.810+0.05 0.827+0.06 -4.636 0.001**
8y
(n=13) MMSE-K(E) 27.80+1.81 2810255 -0439 0671
MHX|1=(=l4) 1236541400  13170+2229  -1102 0299
MH 24 2150556 2260+6.63 -1257 0240
SHH|I 22 (3l4) 2080577 21404562 -0.309 0.765
MAHESAHM(Cm)  -745+1372 -720+1443 -0.190 0.854
SIS d(cm) 171041085  -1390+1174 1863 0.095
ZE(X) 5.18+0.87 5134046 0.202 0.844

Values are MESD, #p<.05, *p<.01, BMI = Boby Mass Index, WHR = Waist Hip Ratio,
MMSE-K = Mini—Mental Status Examination—Korea, A#X|78 = 28Ax2]27], A2 = 9
WE7), Y = oldteld] dolyict ), AARAY = eI 37, SR = oi%t o}

UO T 7], &Y = 2.44mPE 27

)
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¥ 5. AEQIAF | FAIT Pilot test A¥H(7E~11€)

oE R (2] ARTY) A1)t p
H & (kg) 52.10+447 52.84+4.97 -1.093 0336

2=2Hkg) 1998+167 19.86+1.65 0.200 0851

K K| 2 (kg) 1456+3.28 15.66+4.25 -1.565 0193

K| & (%) 27.72+4.60 2930+6.16 -1053 0352
BMi(kg/m) 22544218 22924264 -1.170 0307

AL WHR 080440016 08180013 -1510 0.206
%gd MMSE-K(H) 24754478 2400+4.08 1.000 0391
(n=12) AMHX|T=H(Zl4) 1290041909  12310+1833 1427 0227
MHZ2EEIE) 2020249 1640+4.77 2433 0072
S22 (ZBl4) 2060654 17.20+7.05 1828 0142
AMHSAHAME M)  -940+982 -1080+9.27 3255 0.031
SIHIS A (cm) 192041177 19.50+14.55 -009%4 0930
(X)) 6.16+041 5.98+0.30 1.269 0273

Values are MESD, #p<.05, *p<.01, BMI = Boby Mass Index, WHR = Waist Hip Ratio,
MMSE-K = Mini—Mental Status Examination—Korea, A#X|78 = 28Ax2]27], A2 = 9

WE7), A = Al Aoliirk ), AR = SHIA &), SR = 213 ot

AA A Ay o <F 6>8F <18 4-16>3 )

39 M =T



I 6.t AA2 Pilot test A7H(7€~119)

| ik ARTE) A= 12E) t p
H & (kg) 55.75+7.89 56.56+839  -4.172 0.000**
2=2Hkg) 21.23+393 21.04+4.06 1.308 0199
XX 22k (kg) 16.17+4.95 17.65+545 -3.744 0.001*
NI K| EHE (%) 2890+7.29 2930+6.16 -3493 0.001*
BMI(kg/m) 2254+218 30.65+7.53 -3493 0.001**
WHR 0.837+0.055 0.848+0053  -4.100 0.000**
CH-&F Kt
A MMSE-K(H) 26674322 2603+3.42 1445 0157
(n=47)

A K| 2 (Z14) 1214141994  12495+2194  -1383 0.175
MHZ2EEIE) 21814435 18.84+6.03 4110 0.000**
SHY|Z228(3l4) 19461541 1749+6.02 2735 0.010*
MAHESAHME(Cm)  -95+1250 -10.84+14.11 1371 0179
SINIS A (cm)  1559+1133 139341261 1736 0.091

(X)) 5.82+134 5.85+1.26 -0.180 0.858

Values are MESD, #p<.05, *p<.01, BMI = Boby Mass Index, WHR = Waist Hip Ratio,
MMSE-K = Mini—Mental Status Examination—Korea, A#X|78 = 28Ax2]27], A2 = 9
WE7), Y = oldteld] dolyict ), AARAY = eI 37, SR = oi%t o}

UO T 7], &Y = 2.44mPE 27

)
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350

30.0

250
200
15.0 A
100 -

MMSE-K 4 (%)

MMSE

m7E

m1lg

2 4, AAWAF MMSE-K ¥3}(Pilot test,7¥—

MMSE-K = Mini-Mental Status Examination-Korea, *p<.05, **p<.01,

114)

79-129 7+ AA gl MMSE-K 49 Wsl= EA707 &

oai siskort ghaaks AEE ual,

**

]

70.0

65.0

60.0 T

550 -

M= (kg)

500 -

450 A

40.0 -

HE

m7E
ml11g

I3 5. AAEA Al M3t (Pilot test, 7€ -1

*p<.05, #*p< .01,

1)

7E-129 7 WAt AT Wshs AR R FofsAl STt

3FATH(p<0.01).
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30.0
25.0
. 200 -
(@)
3
M0 150 - 7
olr N
100 - nila
50 -
00 -
283
% 6. AAN A 522 W3 (Pilot test,78-11€)

#p<.05, ##p<.01,

**

HI x| &2 (kg)

20.0

15.0

10.0

5.0

0.0

HR|LE

m7e
m11g

7% 7. AR A AAEe] W (Pilot test, 78 -119)

#p<.05, ##p<.01,

74-12¢€

7t ﬁiﬂ “4]/2;]'7\]-9/] i]]x]ﬁol—%lzgq %ﬂ% %ﬁ];ﬂlgi %9/]3}_74]

=7 FsFTH(p<0.01).
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50.0 =
40.0
9
~ 30.0
I
% 200 A m11g
10.0 -~
0.0 -
HRLE

I8 8. AAthA AALE2] H3(Pilot test,78—-119)

#p<.05, #¥p<.01,

7E-12¢ 7 A W] AAYES] Wl $AACE folsH

571t (p<0.01).

30.0 |

25.0 T T

200 -
m7
CRRET

150 -

BMI(kg/m?2)

100 A

0.0 -

BMI

I3 9. AAhEA BMI2] ®W3H(Pilot test,72—-119)

BMI = Body Mass Index, *p<.05, **p<.01,

79-129 3F AA| odAe] BMIO] Wish= BAIH SR Fo5HA 7

3FATH(p<0.01).
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WHR = Waist Hip Ratio, *p<.05, *#p<.01,

0.95

0.90

0.85

0.80

WHR(Waist/Hip)

0.75

0.70

WHR

m7
CRRE

I3 10, AAdA WHRE] Wst(Pilot test,7€8—-11€)

74-12¢ 3 AA tPdARe] WHRE Wish= BAACE FosiA <

7FsFATH(p<0.01).

200.0

150.0

100.0

X2 (2])

AlE

50.0

0.0

SRR

m7
w1

T8 11 AR AEH TR 2] g (Pilot test,7E-1148)

*p<.05, #*p< .01,

79-129 7+ AA gAFAke] WHRE W= EA7o® §olskA &

atet.
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30.0 | |

25.0 T

20.0 ~

15.0 A m7E

mllg

AHZHED)

100 -

50 -

AH2Y

% 12, DA IR AdAllEE o] M3k (Pilot test,72-119)
#p<.05, #p<.01,
7d-1249 b QA ddAe] AT E ] Wshs SR eR fofsh)

743k tH(p<0.01).

30.0
250

20.0

150 - m7E

m1lg

SHAl 2= (=)

100 -

50 -+

00 -

SHH ¥

7% 13, DA EA; shAlle o] Msk(Pilot test,72-1149)
#p<.05, #*p<.01,
7E-12¢ b A gpdAre] AAYES] Wske SAFCRE FosHi

7Haekdth(p<0.01).
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10.0
_ 00 -
E
S
70 m7
Bl -100
ok mllE
%
“ 200 1 l

300

I 14, AANAF A3 2] W3t (Pilot test, 7€-119)
#p<.05, #p<.01,
7E-129 b QA odRre] dAaAd e Wsle FAdeE /st

7] glgrort, ghashs 4wl 9tk

30.0
25.0
20.0
150 -
10.0 ~

50 -+

0.0 -

m7g
milg

SHAl =+ H’d (cm)

SHHI R 81

1% 15, AAGEARE s el WSt (Pilot test, 7€ -119)
#p<.05, #*p<.01,
7E-129 b QA ddRre] shAlRAAd e Wesle FAdeE /st

A glgrort, gtashe 4wl gtk
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8.00
6.00
<
2
%0 400 - m7g
pail
ol 1l
2.00 -
0.00 -
ISP

% 16, AAGEARF 34d 2] W sk(Pilot test, 7€ -119)
#p<.05, #p<.01,
79-122 7+ AA oA WHRE Widhs A4 02 folax &

stk

Pilot testd ¥} AA N dAF SIA] InBody370 2.2 Z73E AlA12=/d oA

Frt

Az, AAE W AXE, WHRO| 7= EaS Hou,
SFT (Senior Fitness Test) 0.2 5%
Brg woli= dlAEol gl

=, A7odAES A S s AAlEAdoly AlFol

oL
rot
i—'ﬂ
i)

T

L
=2
X

n
i—";
i)
S
o
Ox
ol
F[F

d AR 2wy dEsel tE Pt e, AL oRA YIE
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E 7. Agade) s 54

aJ HNEE d N L}O| H|E (kg) K-MoCA S-IADL
= i (year) ) €)
M CG Z 3 7833550 5716760 2125236  075:095
C Of 9  7511#445 56341541  1875:557  262+226

I EG =3 7833+£321 65.00+3.25 2233£115 167+208

o 7 77.71+£340 5412+7.62 20.00£3.95 143+113

N CG =k 7 73.00+4.79 63.68+10.7 26.30£1.56 0.60+0.69

G o 6 73.50+£5.57 49.71+448 26.00£1.73 0.67+115

EG =+ 2 76.50£6.36 68.90+4.66 2500£141 3.00+4.23

o 10 75.80+4.51 57.26+8.35 2640+1.71 0.80+0.78

CG : Control Group (B4, EG : Exercise Group (=51,

NG : Normal Group (8737, MCI : Mild Cognitive Impairment Group (3% {14 4ol )

K—MoCA : Korean version of Montreal Cognitive Assessment ($F=32E2]-&?14]% 7}
S—IADL : Seoul—Instrumental Activities of Daily Living (=Q1 /44 &354 71

Values are MESD, #p<.05, *#p<.01,

A 99 755314482 oF 754 HEe] wQlowa S-
[ADL (Seoul—Instrumental Activities of Daily Living, Q1 & 3k=
7Y A7 74 o]l AR ety MCIIE2 K—MoCAH

71 2374 olal, 4T 247 o)l tildAt= STt
7 i
48 A =14



2. 47717 & 23}

7% AT7I3E

A7 2012 7 2694F

AR o

BE 20139 4€ 39 7H# 23wt

2 X 7|12 (&, &)
XS (Pilot test) 20124 78 26

2XE (Pilot test)

20124 114 20

AP 2012 128 59 ~ 12Y13Y9UZ
2= 2013 1€ 22~ 2013 38 229(125)
AEEY 20131 38 27U~48 3EYUZH

A A XzEA ~2013 49 129

DA |5l =

W
o
ook
o
=l
ol
_(:»'L
N
do
ol
D
>
=8
rO
Nl
N,
fott
[ <
2,
e
N
ol
-

ato] oF 871 3he] A5 HABGITE APt FoAakE Wl iRt
10878 FollA 8YHEl 1197k oF 4709 7] 7|7t %
AABISATE AlA Az 7kt AALES]

sol AFe 7

E<2F Pilot test=
ZAJ ol A <7PF slow,

SFT (=QIAHHAD & A
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¥ 11, GA}fef| gkolA] dh= LEs X213

2538 ZH| 225 o}22|
IPSEA] PISEA EINEA ISEA SYSEA
@ S, Front Raise ®© S. Overhead lift @ S. Shoulder coronal
@ S. Shoulder press ® S. Lateral raise
@ S. Leg press @ S. Leg abduction adduction
e AE @ Sit to stand @ S. Leg abduction AE
® S. Horizontal ® S. Shoulder @ S. Leg press
S =Seated)  24|A ® S. Chest press ® S. Chest fly &
shoulder abduction horizontal rotation ® S.Row
@ S. Leg press @ S. Hip adduction
@Sit to stand ® S. Hip adduction ® Sit to stand
® S. Arm curl ® S. Triceps extension
® S. Reverse curl ® S. shrug ® S. Hammer curl
At 102 408 102
Sl 15RM
K 1~63
3s 1A 2t BHE, 2~6F A T4 ISRMSiEohs #HE ALS
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3 12, AAshes Y 22O

2SR TH = =5 orE2|
142 2M2 3M2 4z ISEA
@ Lateral Raise @ Front Raise @© Overhead Lift
@© Shoulder press, @ Arm abduction
® Standing one @ Squat ® Standing one
@ Squat @ Squat
Lj& AEF A leg press ® Shrug leg press AEGY A
® Row ® Upright Row
® Chest press ® Lunge ® Chest Fly
® Lunge @ Lunge
@ Side bend ® Reverse grip @ Side bend
® Biceps curl ® One arm Row
® Triceps extension curl ® One arm row
Azt 102 402 102
3l 15RM
=X} 7~12%
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t}. A3 (Physical Fitness)

1) A9X)79 (Aerobic Endurance)
AGAGE-e SFT HEY 5 28 AR 27] HAFCminutes step

test) & ARgslol SASRIY EHleS 7ReHY, E2F 259, 2mo]

W SPAE e FE BE Aol F0AF BAE
oA o R2e BASE A7 £ee ARl 287 4
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7 A FEO Folh AARA AAE Fahe A7k Yol W
A AT FRAPI BB A] B Adle], B2o] o F
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% 27, Ape A Loyt ek HARH(Chair Stand Test)

3) 544 (Upper, Lower Body Flexibility)
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19 30. 244cm 95 727] HAFE® Foot Up and Go Test)

2}, 4% (Bone density)

U % 542 BM techoll4] 718t Osteopro &L 7| & ARE-5)
o] =435kt Wi =4 A Calibrationg AAlsle] 47 2312 =9

ovl, H4 Rele A% ETL SHSYCL B A=) mE 5]

S AREste] eIty SR SOS(Speed  of - Sound),
OI(Osteoporosis Index), T—Score, Z—Score #= ¥4 sty =44
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A9 =74 = A KMC-74C gy
ARE 57 ZA CASIO A
w54 Huk 57471 QEEG— (LAXTHA) ki)
=% 57 283 B 247) Osteopro Ele

K—=MoCA

dlo] 158 7197}

A7 E AAY 5:249]9-7] 74t

BA do Qg A}

2EFRHAE

5. Az U

B Ao SHH BE dolE] 3 Windows SPSS 18.0 &4 ==&
;S o] g3l B4 SIth
1) 7]E%A) 45 o)gslo] Hd (M), EFHAHSD)E AFEEIt

2) Pilot test A= P-SHE t—testE ARSI 15 WeolAel W

3) AHATE EUE Fwy MCIFe jols nlust dae =
HIEE t—testE AREate] 15 1He] AfolE AT

4) IFH AR AdeAe a3 Ase Pkl HESAEEANEA
(Two—way repeated measures ANOVA) & A3} ).

5) 7 WA A A4S flEl AdeREA (correlation
analysis) & AAIsI3ATh

6) A4 Fo F(a) .05 FFoz A4 Stk

77 A= ‘_'-]i =1



IV. 43

rhe

ATe AEIAENE 7HAAL e 664 Q19 A tlEa ke

7} AL MCIES] Az 4] Xl AFS7)

AR A MCIT-9) A1 Z2A] 9] Aol vh53) 2t}

D YA (n=15, NG=9, MCI=6)
AbA oz BAE Ay MCIEe) AAFAL] zo] = FAthaA}
59] apol= v <FE 15> 9 #rh

¥ 15. AT MCITEe] AlAIZ2A ) Zo] (F4)

B0l JET8 AP t P

SIES NG 64.84+9.73
0.819 0428

(kg) MCI 61.08+6.76

ager NG 26.72+3.32
1.153 0270

(kg) MCI 24.85+2.64

M| K| erek NG 17.52+7.95
0635 0536

(kg) MCI 15.31+3.39
HX|gtE NG 24614917 -0.072 0.944

78 d 2-tl] &l



(%) MCI 2490+3.86

BMI NG 23.34+3.20

0.542 0.597
(kg/m?), MC 22.56+1.68

NG :Normal Group 8241, MCIL: Mild Cognitive Impairment Group (73 =14 o),

BMI: Body Mass Index (kg/m?), #p<.05, ##p<.01

80.0

70.0 1

60.0 -

500 -

400 - BNG

B MCI

HE o= jt1I7<It”Et 7t1|7(|t”E

300 -

20.0 -

100 -

00 -

1% 40. B MCIEe] AlA|2Ad 8] 2ol (Fd)

BMI: Body Mass Index (kg/m?), #p<.05, ##p<.01

MCI & tdAE A it Bk AR o= Fofshx] A

AT 5%, BMI= A1, AALES 2 1072 Hel,
@ 94 (n=32, NG=16, MCI=15)
AbA ko2 BAE AR MCIEe) AlA1ZA ] 2fo] = of ikt

L£9] zfol= e <E 16> §F @k

79 S B u ki)



¥ 16. AT MCIT-9) 214122 9] Zjo) (o44)

Al 5Te A2k t p
HN= NG 5427+7.69
-0.527 0.602
(k) MCI 55.61+6.48
12F NG 19.24+249
0.303 0.764
(kg) MCI 18.98+248
H K| gh2k NG 18.04+4.58
-1.156 0.257
(kg) MCI 19.86+4.23
HX|EHE NG 3294+4.71
-1.505 0.143
(%) MCI 35.52+5.00
BMI NG 23.21+312
-1.532 0.136
(kg/m?), MCI 24.68+213
NG :Normal Group (8%7), MCI: Mild Cognitive Impairment Group (312l
BMI: Body Mass Index (kg/m?), #p<.05, ##p<.01
70.0
60.0 7T
50.0 -
40.0
B NG
30.0
| MCI
20.0
10.0
0.0
ME  28%% MXYY NXwE  BMI
7 41, 7 MCIEe] AlAzA 9] Ato] (914d)
BMI: Body Mass Index (kg/m?), #p<.05, *#p<.01
80 8 ;R:f 2
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MCI 994 tAAEL EAFCZE Fosix= oy g4 At
B} A= QAN AAE, BMIE =01} 2888 28 ziog |

It

W 125 55 S8 AT MCITE AAIZA3< s}

D AF9] s}
125718 gEiEs o] 83 ZHwo] e owd SAlTY AT
o] Mgl vhey <3 17> At

317 A3t A

AR Atz F AZFaE
(G 5390+7.77 53.88+8.07
1653 0.207
EG 5837+848 57.96+8.39

CG : Control Group (&#17), EG : Exercise Group (%)

Values are MESD |, #p<.05, =p<.01,

70.0

60.0
°
= 50.0 -~ H AMA
Ko = d
a W ALZ

400 -

300 -

sH ez
a9 42, AT 570 125 5 & Ao WHsh
#p<.05, ##p<.01
81 * ,A-E __"_‘71- Eﬂ
—



of & AT sl AT

A 4 (F=1.653, p

S

0.207).

2

= sAAoRE

o w3

2) 5% W3l

18>3} At

<3

[e)
=

-
R

2po] 13

22!

11

A&

AR

2146x4.37

21.18+447

cG

0.305

1.083

20.80+3.7

20.94+3.86

EG

CG : Control Group (5413, EG : Exercise Group (&)

#*p<.05, #p<.01,

Values are M=SD |

<
=
C|

W ALE

30.0

25.0

20.0

15.0

()]

oir

d
f 100 -

5.0

0.0

e

OH

*p<.05, #=#p<.01
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0.305).

A 4 (F=1.083, p

o8

= Ao R

2po] w3

3) AA|

19>} 2t

<3

[
=

-
R

wepe] Wi

11

A&

AR

14.08+4.75

14.64+4.57

cG

0.887

0.020

19.25+5.20

19714511

EG

CG : Control Group (5413, EG : Exercise Group (&)

Values are MESD , #p<.05, *#p<.01,
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o
T

<
=<
]

B A

e

O

< < <
o 7o) o
N — —

(@ FERE1N Y

<

<
LN o

*p<.05, **p<.01
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0.887).

of e AT +ET AA

4] 2k)tH(F=0.020, p
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*p<.05, #+p<.01
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5) BMI9|H3}
12577Ee] = s o] 83t s e 5 AT BMI
o] Wigh= thy <3 21>¥)
¥ 21. BMI'H3} A

At A= F AZFaE
G 2220+2.56 22.23+255
2442 0127
EG 24414263 24.20+2.61

CG : Control Group (5413, EG : Exercise Group (&)

Values are MESD , #p<.05, *#p<.01,

30.0
25.0
~ 20.0 -
£
2 150 - mALA
E [E PNE=1
Q@ 100 - b
50 -
0.0 -
=2 e
a9 46. BAEY e 125 % $ BMICO] st
BMI = Body Mass Index, #*p<.05, ##p<.01
4 (] *-'_'I
85 - _.-"tl-l - - ] o
= E] 1



125°7] FHMi=E o] g3t el we TATY &5 BMI

Mo

2. Age] ¥sl

7} AT MCITe] A e Ro] ARSA)

AP gRoE EAE AT MCIe] Al 9] Aol vhao) #th

@ ¥4 (n=15, NG=9, MCI=6)
AR gho® AR gARr MCIEe] Age] o] 5 WAt se)

pol= ok <E 22> 9 Zr)

E 22, AATT MCIF9) Alge] xlo] (FAd)

B0l JET8 AP t P
Al X| NG 2471145774
0.220 0.829
(CES) MCI 241.00+43.64
Ab| 22 NG 2278+7.03
1.095 0293
&) MCI 19.33+3.67
S22 NG 17.89+6.29
0526 0.608
GBS MCI 16.17+6.08
AN S M NG -19.83+1228
-0.725 0481
(cm) MCI -15.00+13.21
o]b[E=Xs; PN NG 9.56+13.82
0927 0371
(cm) MCI 408+4.56

1 O -1l =
86 ""‘\-_E'I'.I.



QIS NG 599+231

0.088 0931
(=) MCI 4.08+4.56

NG :Normal Group (%8737, MCI: Mild Cognitive Impairment Group (% =Q1A)ol),
ARATY = 2847, AT = GiaE7], e = 2RjellA] Aol o], AN
= SHN 7], s = A} o} ko E wa)7], Y = 2.44mE A7)

#*p<.05, #*p<.01

40

30
20

10
0 - EEmE

B NG

. B M
-10

K
L
_Zq'\O

-30

-40

I 47, AAEE MCITE) Alge] z1o] (9HAd)
AFA T = AFAZE x 1/100, #p<.05, ##p<.01
MCI 3 tidzkze] B4 didaks Boh Adx74, AA2E, skl

2, PR, sARAd A

) = o

ol

BE AEL ol 7HAEe] 2l

L RE 2 5 Qouk BAYORE fosE Ik

@ 94 (n=32, NG=16, MCI=15)
AVA gto s BAE AAF MCIEe] Age) xto] & A=Y

Apol= thy <3 23> ¢} Zrh

. BERE



7 23, AATT MCIT-9) Age] xo] (3A))

Hol AEFE APEZE t p
M K| NG 264.35+41.05
2520 0.017"
&) MCI 23267+27.81
AbH| 22 NG 20.76+5.60
3.510 0.001*
&) MCI 14.73+3.80
S22 NG 19.53+6.18
3219 0.003*
&) MCI 1347+4.10
HHaad NG -321+1239
1.943 0.062
(cm) MCI -11.17+1052
o]bE=Xs; PN NG 19.76+8.24
1.178 0.248
(cm) MCI 15.57+11.80
=[P SPS| NG 543+0.70
-3612 0.001*
(%) MCI 6.30+0.65

NG :Normal Group (°87+), MCI: Mild Cognitive Impairment Group (3 =140,

AAATEY = 2847, A2 = @EEY], sHlEY = QRlelA dojxltt eb], A

e = 2.44meE 737]

4

= TN E37), sHAFAY = 2Rt got sko® H3)Y),

#*p<.05, *+p<.01

38 -":lx_ﬁ 'kl:' LH "i



% 48. AT MCIEe) AE e xfo) (o34)

AT = ARgE x 1/100, #p<.05, ##p<.01

MCI o7d tidaksoe] Adidas 2ok AsA7-4 (p<0.05), A1

& (p<0.05), skllE (p<0.01), WA (p<0.01) oA FelshAl wokor,

o
R\
Jo
2
oX,
e

AR E TR e FAF Mol BAHOR

W 125 52 53 AT MCIEY Ay #Ast

D A7 CEAAZE7) ¢ Hst

1257710 FEiEs o] g3t Z8e-gol we 2wy T A

“ 5 A= ol 8




3 24 AR g At

A At= F AlZ3

[0

CG 128.83+20.81 12550+14.16
6.063 0.019"

EG 122.32+22.45 13261+17.04

CG : Control Group (8#413), EG : Exercise Group (&)

Values are MESD , #p<.05, *#p<.01,

160.0 | }

140.0
1200 -
100.0 -
AL
WAL

80.0 -
60.0 -

HH X (=)

40.0 -
20.0 -

FHo

SH

ST

T 49, BARCI e 125 &5 F AuAE e s

#p<.05, #p<.01,

125718 'HEi=E o] g8t ZEesol wE ST 5o A

o7 800519 01 (p<0.05), EAITIA TAash=

N
-
I
Ao
E
b
of
e
X



2) 23A2E (FEE7)) ¢ Wst
1257Fe] ©EM=g o] 83t 5ol W 25w AT A
289 Wshs vg <% 2553 g
3 25, AL W3t das

At A= F AlZFaE

G 20.53+6.63 21.07+6.69
25472 0.000*

EG 17.68+543 24.82+521

CG : Control Group (5413, EG : Exercise Group (&)

Values are MESD , #p<.05, *#p<.01,

**

35.0

300

250

200 -
WA
150

HHZH(ED)

WAL
100 -

: 7% 4 ) &



3) A= (L3t 7D 9 Hst
125738 &= s o] 83k E-Fo e
=89 Wk v <& 26> #th
3 26. sPATE Wigk At

FEE

I SAIT] SHA|

At A= F AlZFaE

G 20.00+6.22 20.73+5.80
20432 0.000*

EG 1577+5.36 2341503

CG : Control Group (5413, EG : Exercise Group (&)

Values are MESD , #p<.05, *#p<.01,

**

30.0

25.0

200

150 -

SHHI 23 (2)

10.0 A

W AA
P

92




2709 Wzt

X
T

4) 8AFAd (TF A

I SATE] A

27>3} At

<3t

[e]
=

-
R

FAgel W3

AlZbag

AR

-8.10+12.23

-840+12.71

cG

0.284

1186

-10.09£13.22

-12.50£15.05

EG

CG : Control Group (5413, EG : Exercise Group (&)

Values are MESD , #p<.05, #p<.01,

B AP

B AR

10.0

#p<.05, *#p<.01,

0.284).

A 93ktH(F=1.186, p

o8

AR

iTu

=L
1

s

5420

93



SHA

°©

NZPIE
0.002*

W AA
WAL

10.777

mH

OH

**

28>3} gt
19.03+£9.23
18.75+£10.51

Ay
I

<

[e]
=

-
R

At
17.80+10.79

5) SHAIFrA (A} ghot sko = w37 < W}
12.68+12.82

CG : Control Group (5413, EG : Exercise Group (&)

Values are MESD , #p<.05, #p<.01,

5.0

0.0
-5.0

FAgel W3

cG
EG

94

3101 (p<0.01), FollA FA|TH

S

9

[e)

i

el
Ay,

A

*p<.05, ##p<.01,

oo 2 571 %2 ngn,



6) WHE] WsH(2.44m S5 27)
ol W2 2T AT 1A

o
Mo

A=
T 1

125°712] FE=s o]&-

g9 W3k v <GE 29>3 Atk

3 29. WA WSk das
AP A= F AZk&
CG  541:058 5.58+0.54
4877 0.034"
EG  615+150 5.83+1.12

CG : Control Group (5413, EG : Exercise Group (&)

Values are MESD , #p<.05, #p<.01,

9.00
8.00
7.00
6.00
500 -
71 400 -
od

3.00 -

(sec)

AL

AL

#p<.05, *p<.01

127710] BEIES o] § TELFel ME FATI LFTY WY



7V AT MCIT] 959 2ol (AFASA)

@ AA (n=47, NG=25 MCI=22)

AbA o g BAE AALY MCIFe) Algel zfo] = AA| =

o] Afol= tha <3k 30> ¢} #rt

0l 1g7E ARz t p
NG -2.873+1.29
T-Score 0.822 0417
Ml -3.187+0.86
NG -0.305+1.279
Z-Score 0.396 0.694
Ml -0459+0.960
SOS NG 1347.01+113
1448 0.156
(m/sec) M 1341.85+9.51
QI NG 36.62+7.08
0.873 0.388
(Index) MCI 34831432

NG :Normal Group (°87+), MCI: Mild Cognitive Impairment Group (3 =147 o),

SOS: Speed of Sound, O Osteo Index, *p<.05, *#p<.01

96 A =-



6.00

4.00

2.00

ENG

0.00
Z1score SOS ol M

-2.00

-4.00

-6.00

1% 55, A MCITRe] = E2] o] (A A)])

SOS=AFgk x 1/1000, OI=AFAgL x 1/10, *p<.05, ##p<.01

fl

AAIAE & MCIOAES A4 didxte B 2

il

rln
i
=)
ki
(E
0,

o e FAE Holuh BAMCRE folshd g

o <3t 31> I}

¥ 31. MCIi*¢] &9 % T—Score w3

T-Score Flch %(E &%)
T-Score>-1.0 PSP 0%(9%)
-1.0>T-score =423 U SLES 100%(90.9%)

-1.0> T-score>-2.5 =UAS 26.66%(27.2%)
-2.5> T-score =CrEs 73.33%((63.6%)

v Rl R KT

.



AANIA 5 MCITFe] HFH%E Wl & T—Score?] HIEFA A=

BE MCIHEAEE T—score —1.00]3+2 FA=o|9lo, —1.0%

—2.5A1019] =T AP 26.66%, —2.501° ates At

73.33% %t}

@ FA (n=15, NG=9, MCI=6)

AP g ® EAE AT MCLEe] Ao Aol 2 3 oiidAtbs

o] Atol= th <3 32> ¢}

¥ 32. ZAT MCIEe] U x9] 2] (FA)

B0l dA5T= A2k t p
NG -2.555+1.39
T-Score 1.200 0.261
MCI -3.512+0.97
NG -0.341+148
Z-Score 0.983 0351
M(I -1.167+1.00
SOS NG 1349.60+11.36
1.258 0.240
(m/sec) MCI 1340.82+10.65
o)l NG 41.08+7.03
1194 0.263
(Index) MCI 36.30+4.86

NG :Normal Group (°873), MCI: Mild Cognitive Impairment Group (3 =140,

SOS: Speed of Sound, OI: Osteo Index, *p<.05, *p<.01

98 "':I'H-_E _'H.I: 0



6.00

4.00

2.00

ENG
B M

0.00 -
Z3S SOS Ol
-2.00 -~ £5

-4.00 |

-6.00

9 56. 7t MCITRe] =2 2o (F4d)

SOS=AFgk x 1/1000, OI=AFAgL x 1/10, *p<.05, ##p<.01

3 A T MCItdAREol B athes Helola gzt 5
o gaEo] 9oy, sAACR foskA] gk
@ 94 (n=32, NG=16, MCI=15)
AP go® FAE AT MCLEe] Alg e Apo] F o] tiidAts

o] zfol= TS <3 33> ¢} 7t

ol TR MY t b
NG -3.021+1.26

T-Score 0.109 0914
MCI -3.069+0.846

Z-Score NG -0.288+1.23 -0.200 0.843

o 5 A= ol 8



MCI -0201+£0.84

SOS NG 1345.80+11.5
0.839 0410
(m/sec) MC 1342.22+9.59
Ol NG 34.54+6.29
0112 0911
(Index) MCI 34.30+4.23

NG :Normal Group (847, MCIL: Mild Cognitive Impairment Group (AE1A ),

SOS: Speed of Sound, OI Osteo Index, *p<.05, *+p<.01

6.00

4.00

2.00

B NG

000 -
SOS ol | McCl
200 -

-4.00 I

-6.00

% 57, 74 MCIe] =] 2k (9143)

SOS=AFd%k x 1/1000, OI=AFA%Lk x 1/10, #p<.05, #p<.01

3

2

S T MCIth Akl 7 tidak 1k A4z 79
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W 125 258 535 AT MCITe 2459 W3l

1) T—Score®] W3}
1253k @EHMIES o83t I¥ege] e sy A T-

Score?] W= the <3 34>3F v}

X 34. T—Scoreyls} A3}3%

At A= F AlZFaE

G -299+1.19 -329+096
7.576 0.009"

EG -300+1.12 -273+0.85

CG : Control Group (&A1), EG : Exercise Group (%)
Values are MESD |, #p<.05, =p<.01,

**

0.00 -
-1.00 -

-2.00 -~ CPARS!

T-Score

-3.00 - W ALZ

-4.00 — "

-5.00

a9 58, sATH e 125 &% F ZWx T-Score?| ®s}
#p<.05, *#p<.01,
12770 geiies o] geh el wE Sy 5w =1
% T-Score®] ¥Wsh= BAACE {28t 0H (p<0.01), FARTIAE

st Wie] SERelNE F7ks:

101 - ,H —_3- !;ﬂ '51* T

.



2) Z—Score?) W3}

soll W2 2T $ATY] Z-

Mo

1257 RENES o)gd

Score®] Wsl= vy <3 3553} 2t

¥ 35.7Z—Score¥ld} Ay

At A= F AlZFaE

G -045+111 -0.26:0.88
7.597 0.009*

EG -030£1.19 -0.02+0.88

CG : Control Group (5#413), EG : Exercise Group (&)

Values are MESD , #p<.05, #p<.01,

**

1.50

1.00

0.50

0.00 -

BAH

A
0
M

P

Z-Score

-0.50

-1.00

-1.50

-2.00

% 59, BATY 579 12 5 & ZFUE Z—-Scorel] W3}t
#p<.05, #+p<.01,

127710] BEUIES o] § DHLF BE FALI LFTY B
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3) SOS(Speed of Sound) &) ¥ 3}
12770 gElEs o] 83t 285l WE 577 B4 SOS

o] Mgl vhe <3 36>7 At

3 36.SOS Wzt Ayt

AR Ab= F A&

T

cG 134640+1062  1337.88+7.44
3.362 0.075

EG 134390+1105  1343.72+12.07

CG : Control Group (5413, EG : Exercise Group (&)

SOS = Speed Of Sound, Values are MESD , #p<.05, **p<.01,

1,360.0

1,350.0

1,340.0 -
B AP

1,330.0 - EAS

SOS(m/sec)

1,320.0 -

1,310.0 -

ST

Ho

SH=

% 60. BATT 5T 125 £F F S0SY wE
SOS = Speed Of Sound, #*p<.05, **p<.01,
127000 FRieg o)gd IHegel wE FATY %l

SOS(Speed of sound) 8] H3}= FAACRE F-25HA] LUATE FA o]



4) OI(Osteoporosis Index) 2] W3}
125771 'EEmes o] g3t 5o wE 257 FAY O

-

o] Mgl the <3 37> Pt
3 37.01 W3} Az

A A= F AlZFdE
CG 36.35+6.55 34.89+540
7447 0.010"
EG 35.59+593 36.94+4.79
CG : Control Group (5413, EG : Exercise Group (&)
OI =Osteoporosis Index,, Values are M*=SD , #p<.05, #*p<.01,
50.0 i *
40.0 I T T
x
(V]
2 300 -
o bS]
% W AFA
8 200 - mALS
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a9 61. AT 5w 125 5 F 019 Mg}
OI =Osteoporosis Index, *p<.05, **p<.01,
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Pearson

0.011"

0414

*p<.05, *p<01,

Xt0l

T
100

5.007

-2.50

-5.00

-7.507

=0.011)..

=0.414,p

T
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4. ¥|5he] W3}

7). A2 MCEZS) 5 2ol (RFISA)

& MCIZ ) ARISA 3 Alebsl, dulal, wiefa), weH o) weR2
I}, SMR¥}2] Aol Hlawsglvh 1 k= vt Ptk

¥ 39. AT MCIT-9] Aletule] jo)

MIEfI = S CHIHY t P

Chl NG 0.269+0.145

-0477 0.635
(Fp1) MCI 0.291+0.168
Ch2 NG 0.286+0.156

-0.069 0.945
(Fp2) MCI 0.289+0.159
Ch3 NG 0.254+0.159

-0.886 0.380
(F3) MCI 0.298+0.175
Ch4 NG 0.283+0.177

0.090 0928
(F4) MCI 0.278+0.151
Ch5 NG 0.246+0.153

-0417 0678
(T3) MCI 0.264+0.146
Ché NG 0.252+0.161

-0.104 0917
(T4) MCI 0.258+0.189
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Ch7 NG 0.246+0.158

-0980 0332
(p3) M 0.296+0.187
Chs NG 0.23740.150

-1.085 0.284
(P4) M 0.287+0173

NG :Normal Group (%8737, MCI: Mild Cognitive Impairment Group (% EQ1A)4ol)),

Values are MESD , #p<.05, *#p<.01,

e M T2
0.150 T AL 2

Relative Spectral Power

O-OOO T T T T T T T 1
Fol Fp2 F3 F4 T5 T6 P3 P4

I3 63. A MCITe] Alelate] zjo]

#p<.05, #xp<.01,

[a
I}
o
fz
s

o
.

Mebate] 9= oA MCIolA FArHT

ki

2) aisie) Hjo]

A5 grow ¥ AATH MCIEe] dwtsie) Atjsisle] Aol
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© U <3 40>3 2t

e

40. 473 MCIte] ratate] jo)

oropa} Rt} ATHHY t p
Chl NG 0320+0.123
-1.085 0.284
(Fp1) MCI 0.365+0.165
ch2 NG 0315:0.124
-1226 0227
(Fp2) MCI 0370+0.186
Ch3 NG 0335+0131
-1203 0235
(F3) MCI 038940177
Ch4 NG 033540126
-1.527 0134
(F4) MCI 0405+0.183
Chs NG 0302:+0.115
-0522 0.604
(T3) MCI 032240139
Ché NG 031340127
0604 0549
(T4) MCI 0.289+0.133
Ch7 NG 0405+0.158
-0.155 0877
(p3) MCI 041340166
Ch8 NG 04180159
0172 0.864
(P4) MCI 041040170

NG : Normal Group (%873=%), MCI: Mild Cognitive Impairment Group (4 =214,

Values are MESD , #p<.05, *#p<.01,
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e MCIT

Relative Spectral Power

o
'_l
o
o

0.000 T T T T T T T 1
Fpl Fp2 F3 F4 T5 T6 P3 P4

1% 64, AT MCIEe] dulae] zjo]
#p<.05, #*p<.01,
Autule] 9= 1A MCIFolA B ¥ 53 HolAv 9]

& ol glgiv.

3) H[ekte] 2}
AEA o AW B8y MCIrel wletgke] Aojobe]e] Apo]

= S <L 4103 @k

3 41. AT MCIT-e) HWgkgte] =jo)

Hi| Efzt = S CHIHY t p
Chl NG 0.291+0.092
2014 0.050"
(Fpl) MCI 0.240+0072
Ch2 NG 0.276+0.086
1929 0.060
(Fp2) MCI 0.228+0.075

"
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Ch3 NG 0.298+0.101
2384 0.021*
(F3) MCI 0.232+0.076
Cha NG 0.283+0.102
1.867 0.068
(F4) MCI 0.231+0.074
Ch5 NG 0.305+0.089
1.264 0.213
(T3) MCI 0.273+0.077
Che NG 0.305+0.096
0427 0671
(T4) MCl 0.293+0.088
Ch7 NG 0.271+0.104
1.870 0.068
(p3) Mdl 0.219+0.069
Ch8 NG 0.270+0.101
1.667 0.102
(P4) Mdl 0.224+0.068
NG :Normal Group (847, MCI: Mild Cognitive Impairment Group (X121,
Values are MESD , #p<.05, *#p<.01,
0.350
* *
5 0.300 -
5
o 0.250 -
£ 0200 '
i e\ CI[
0.150
9 - A7
s 0.100
K
[J]
& 0.050
0.000 T T T T T T 1
Fpl Fp2 F3 F4 T5 T6 P3 P4

#p<.05, #*p<.01,

19 65, AT MCIT-9) HlE}ake] x}o)
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HEble] A= geZols AR MCI 2 Helake] Az ap
217} Chl(Fpl), Ch3(F3) Al FelatAl wekeH (p=0.050, p=0.021),

kAo g o] gl

4) HEHL ] ol
ARZA ghow BAR AT M) MEH ste) Atjsisle] Ao)

T Th <& 42>7 gt

42, A MCL-e] MEH ko] =jo]

H|EFLI} RE Arrimtey t p

Chl NG 0.168+0.053

1.837 0.073
(Fpl) MCI 0.140+0.046
Ch2 NG 0.159+0.052

1781 0.082
(Fp2) MCI 0.132+0.044
Ch3 NG 0.175+0.058

1.939 0.059
(F3) MCI 0.143+0.047
Cha NG 0.169+0.060

1.740 0.089
(F4) MCI 0.139+0.047
Ch5 NG 0.183+0.052

1.874 0.067
(T3) MCI 0.156+0.042
Cho6 NG 0.182+0.053

1370 0.178
(T4) MCI 0.161+0.049
Ch7 NG 0.180+0.070 1.983 0.053
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(P3) MCI 0.142+0.045

Ch8 NG 0.179+0.064

1879 0067
(P4) MCI 0.146+0048

NG :Normal Group (%8737, MCI: Mild Cognitive Impairment Group (% EQ1A)ol),

Values are MESD , #p<.05, *#p<.01,
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5 by ¥

S 0150 WI’\J

[e]
o
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§ 0100 et MCI
o AT
=
5 0050
o

0.000 T T T T T T T 1

Fpl Fp2 F3 F4 T5 T6 P3 P4

19 66. g7 MCIRe] H|efL ake] Zjo]

#p<.05, #p<.01,

9] wetske] Ai-g wiet ke wlEl2HZ EAEkgich wlEH k] A
= 2EEelA MCIro]l Bwrth Be AdolA o v 21s 3l

T 5 ggont BAKOR Fos sk

5) Hel2nte] o]
ARIEA ghow 4" 3T MCIEe] wiek2ste] Adofabel o] 2jo
T U <3 43> Atk



¥ 43, AT MCIe] wekste] xho]

Hj| Ef2t s S CHIHY t p

Chl NG 0.106+0.064

1573 0.123
(Fpl) MCI 0.086+0.032
Ch2 NG 0.101+0.044

1401 0.168
(Fp2) MCI 0.083+0.034
Ch3 NG 0.105+0.053

2.089 0.042"
(F3) MCI 0.075+0.035
Cha NG 0.097+0.051

1.350 0.184
(F4) MCI 0.078+0.033
ch5 NG 0.105+0.054

0.195 0.847
T3) MCI 0.102+0.051
Ché NG 0.105+0.057

-0.549 0.586
(T4) MCI 0.114+0.046
Ch7 NG 0.076+0.045

0.943 0351
(P3) MCI 0.065+0.028
Ch8 NG 0.075+0.043

0.719 0476
(P4 MCI 0.066+0.029

NG :Normal Group (847, MCIL: Mild Cognitive Impairment Group (X121,

Values are MESD , #p<.05, *#p<.01,
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Relative Spectral Power
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Fol Fp2 F3 F4 T5 T6 P3 P4

a9 67, B4t MCIr-e] wel2ake] xjo]

#p<.05, #*p<.01,

HlER2ake] A9 ezl MCIo] Adwirt o 9 A& 2l
& g 9dgler, Ch3(E3) el Foshl w2 Zl& #1d 5 3ot

(p<0.05).

6) SMR3}e] 3ol
AR ko BAE A MCEEe) WEk2ske] Alshsle] Ao)

= T <& 44>3 gt

¥ 44, B9 MCIT-2] SMR}e] x}o)

SMR} 1= AbCHmHe) t p
Chl NG 00690023
0997 0324
(Fpl) MCT 006140026
Ch2 NG 0.066+0023 0974 0335

=T ek

1
T
 S—
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(Fp2) MCI 0.058+0.025

Ch3 NG 0.074+0.027
1101 0.277

(F3) MCI 0.065+0.026

Cha NG 0.071+0.028
1312 0.196

(F4) MCI 0.060+0.024

Ch5 NG 0.080+0.028
1434 0.158

(T3) MCI 0.065+0.024

Ché NG 0.082+0.031
1.902 0.064

(T4) MCI 0.065+0.024

Ch7 NG 0.089+0.047
1.388 0.172

(P3) MCI 0.071+0.031

Ch8 NG 0.088+0.041
1485 0.145

(P4) MCI 0.071+0.029

NG :Normal Group (8, MCL Mild Cognitive Impairment Group (AE=81Aol)
Values are MESD |, #p<.05, =p<.01,
[
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e MCIT

Relative Spectral Power
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a7 68. Bt MCITe] SMR#H] x}o]

#p<.05, #*p<.01,

A7 A4 s SMR¥S] A9 2#ZelA] MCLke] g2drmct
RE Adeld o ste 2 AT S gglon AR fojs
oJol
& M

. 12F £5& 8 P44 MCIZY Hste] s

1) A} (Theta wave) &) ¥3}
125710 eHul=E o] 83k 28e-%o s 57ty EA49] AEt

ko] W= ths <3 45>

3 45. Aetv} s Akt

F

ot

M| Etrt a1 AHE At

o

Chl MCI CG 0.246+0.134 0263+0129 2585 0.127

116 % ,«»ﬁ £ t_” <f:n1 T

T
 S—



(Fp1) EG 0.337+£0.194 0.260+0.147
CG 0.260+0.144 0.255+0.160
NG 0.054 0819
EG 0.284+0.152 0.272+0.177
CG 0.254+0.131 0.262+0.128
MCI 0.604 0449
Ch2 EG 0.324+0.185 0.280+0.154
(Fp2) CG 0.279+0.167 0.285+£0.173
NG 1.308 0.263
EG 0.297+0.144 0.262+0.147
CG 0.240+0.126 0.253+0.127
Ml 8049 0.012*
Ch3 EG 0.356+0.205 0.244+0.163
(F3) CG 0.240+0.156 0.246+0.153
NG 0.740 0.397
EG 0.277+0.169 0.260+0.163
CG 0.247+0.128 0.252+0.132
MC 2.884 0.109
Ch4 EG 0.309+0.173 0.223+0.134
(F4) CG 0.268+0.182 0.240+0.152
NG 0.001 0977
EG 0.307+0.175 0.278+0,170
CG 0.261+0.126 0.258+0.122
M 2718 0.119
Ch5 EG 0.268+0.171 0.193+0.121
(T3) CG 0.246+0.161 0.245+0.147
NG 0.035 0.853
EG 0.246+0.146 0.253+0.186
CG 0.252+0.208 0.194+0.083
MC 0.159 0.695
Ché EG 0.263+0.181 0.169+0.087
(T4) CG 0.239+0.170 0.244+0.164
NG 3.727 0.064
EG 0.274+0.150 0.208+0.135
Ch7 MC CG 0.287+0.126 0.240+0074  0.773
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(P3) EG 0.305+0.242 0.200+0,156

CG 0.223+0.160 0.231+0.150
NG 7307 0.012"
EG 0.283+£0.155 0.202+0.122

CG 0.258+0.093 0.224+0.076
MCI 1977 0.179
Ch8 EG 0.315+£0.232 0.180+0.127

(P4) CG 0.218+0.156 0.231+0.149
NG 8620 0.007*
EG 0.269+0.143 0.201+0.110

CG : Control Group (3A:™), EG : Exercise Group (&),
NG : Normal Group (32, MCI : Mild Cognitive Impairment (7 =Q1%] o))

Values are MESD , #p<.05, #*p<.01,

12777e] &eies o] 88k gl wE MCIH W A3 &
S8 8 A FlelA AMlEtEke] ®igk= Ch3(F3) oA FAlv- S71s
= Al vla] EEwelldys AAEIew, AR Foeitt
(p<0.05). B3 A4 ek ff SAH 52 . 8 A F2lelM e Al
Etke] W= Al BATE F7kshs Ael nlsl EelME
Ao, Ch7(p<0.05), Ch8(p<0.0D) oI FAHoz 23t
TJEellA] BRo] grellA] AlebrL felatAl adtlon, 1
*-2& MCIrellA] o Zich

1o

n\l
L‘E tlo l‘>
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o

L
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Relative Spectral Power
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9 69. MCI EA4- 125 9% 5 AEgtate] w3}

#p<.05, #*p<.01,

Relative Spectral Power
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9 70. MCI %1 125 % 3 Aetute] w3}

#p<.05, #*p<.01,
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*#p<.05, #*p<.01,
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2) <w}al(Alpha wave) &) W3}

1253k &4

HEES o] &

T—=

@ THesel e LT BATY U

ko] Wgh= ohe <3 46> @k

3 46. Lvtvl W3t Akt
ot i, AR A= F P
CG 0436+0.175 0411+0.162
MCI 1933 0183
Chl EG 0.295+0.128 0.340+0.152
(FpD) CG 0.314+0114 0.326+0.130
NG 0219 0643
EG 0.329+0.142 0.353+0.169
CcG 0443+0.194 0418+0.187
MCI 1600 0224
Ch2 EG 0.298+0.156 0.342+0.147
(Fp2) CG 0.307+0.121 0.319+0.129
NG 0303 0587
EG 0.327+0.135 0.351+0.163
CG 0474+0.183 0455+0185
MCI 3513. 0079
Ch3 EG 0.305+0.132 0.383+0.164
(F3) CG 0.339+0.122 0.335+0113
NG 2829 0104
EG 0.329+0.149 0.365+0.163
CcG 0470+0.187 0437+0.178
MCI 2227 0155
Ch4 EG 0.339+0.164 0.392+0.170
(F4) CG 0.327+0.117 0.343+0.125
NG 0.050 0.826
EG 0.348+0.145 0.370+0.158
Ch5 CG 0403+0.134 0.379+0112
MCI 7020 0.017*
(T3) EG 0.241+0.091 0.310+0.115
121 2 2-1]



G 0.304+0.099 0.315+0.100

NG 0232 0634
EG 0.299+0.143 0326+0.142
CG 03230148 0325+0.140
MCI 0373 0550
Ché EG 0.256+0.115 0.291+0091
(T4) CG 03180119 0322+0.105
NG 0105 0748
EG 0304+0.145 0319+0.148
CG 0417+0.117 0440+0.118
MCI 0101 0755
Ch7 EG 0408+0.212 0450+0.170
(03) CG 0401+0.142 0414+0.145
NG 1631 0212
EG 0412+0.188 0458+0.177
CG 0417+0.119 0431+0.134
MCI 0646 0433
Ch8 EG 040240217 047640177
(04) CG 0417+0.146 04290151
NG 1858 0184
EG 0436+0.141 0453+0.147

CG : Control Group (A1), EG : Exercise Group %),

NG : Normal Group (*8”3=™), MCI : Mild Cognitive Impairment (73 =140l

Values are MESD , #p<.05, #p<.01,

12577e] e ieE o] &t Lesel e MCI® ul A7 &
o] 8 A F-olelA Lot WMah= FATeM = Achs AR
f, SEwolds S7leldon, Chs(ThH) oA BAA R §2oakqitt
(p<0.05). T3 A Ak o BATY 579 . 8 A FHoM e &
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AT E W) lar, SEwrelA HElshs Aol gilon, A4
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3) "ela}(Beta wave) &) W3}
12770 =M= E o] 83t 28250 2 %y Ao Het

9}o] W3l Uy <3 47>3 Pt

¥ 47. viekd; Wsl Aar

H| Bt i, AR A= F P
CG 0.228+0.071 0.233+0.071
MC 0211 0.652
Chl EG 0.251+0.075 0.271+0.121
(Fp1) CG 0.300+0.098 0.299+0.094
NG 0174 0.680
EG 0.277+0.084 0.266+0.097
CcG 0.210£0.079 0.218+0.078
Ml 0.003 0.959
Ch2 EG 0.246+0.070 0.255+0.119
(Fp2) CcG 0.285+0.092 0.279+0.084
NG 0.109 0.744
EG 0.262+0.778 0.265+0.094
CG 0.219+0.076 0.223+0.082
MC 0459 0.508.
Ch3 EG 0.245+0.079 0.269+0.127
(F3) CG 0.306+0.099 0.307+0.091
NG 0.387 0.539
EG 0.286+0.107 0.276+0.114
CcG 0.213+0.078 0.225+0.080
MC 0.201 0.660
Ch4 EG 0.249+0.069 0.275+0.120
(F4) CG 0.298+0.106 0.303+0.088
NG 0.001 0979
EG 0.258+0.096 0.263+0.108
Ch5 CG 0.242+0.061 0.255+0.055
MC 0.002 0.969
(T3) EG 0.304+0.082 0.318+0.106
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G 0.308+0.094 0.311+0.080

NG 0.963 0.335
EG 0.300+0.085 0.278+0.099
CG 0.276+0.097 0.300+0.060
MCI 0.302 0.590
Ché EG 0.310+£0.079 0.353+0.088
(T4) CG 0.315+0.105 0.315+0.090
NG 0.853 0.364

EG 0.289+0.821 0.312+0.093

cG 0.228+0.068 0.248+0.056
Ml 1241 0.282
Ch7 EG 0.209+0.273 0.260+0.122
(p3) CcG 0.287+0113 0.280+0.091
NG 2.835 0.104
EG 0.245+0.086 0.277+0.136
CG 0.242+0.050 0.251+0.055
MC 1400 0.254
Ch8 EG 0.207+0.082 0.253+0.124
(P4 CG 0.281+0.107 0.268+0.091
NG 1.886 0.181
EG 0.251+0.091 0.264+0.128

CG : Control Group (A1), EG : Exercise Group %),
NG : Normal Group (?87), MCI : Mild Cognitive Impairment (73 =214l

Values are MESD , #p<.05, #p<.01,

1257710 ’HEi=s o] 83k JEe-gol wE MCIg W SAla =

s 8 Ad F-flolM wiekake] Wk SAA 0 o8] SRt
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4) WeH 3} (Betal wave) 2] W3}
HElaE WEH 3H(13—-21Hz), WERIH(22-30H2) 2 o] #4313
o} #Ele 25710 ' E s o] g3t 2EeFe e 5wy TAT

o] wleH uke] Wshs v <3 48>3

3 48. wieH v} W3} Ay

Hi| Ef 112} s AN A= F P
CG 01380040 0.140+0.043
Ml 0.626 0441
Chl EG 01420053 0.157+0.074
(FpD) CG 01690058 0.170+0.059
NG 1291 0.266
EG  0166+0045 0.155+0.055

CcG 0.127+0.043 0.128+0.044

Ml 0.690 0418
Ch2 EG 0.137+0.047 0.152+0.070
(Fp2) CG 0.159+0.058 0.158+0.057
NG 0.825 0.372
EG 0.158+0.043 0.148+0.047
CG 0.141+0.046 0.142+0.050
MC 1.060 0.319
Ch3 EG 0.146+0.051 0.165+0.077
(F3) CcG 0.178+0.059 0.181+0.058
NG 1.189 0.285
EG 0.171+0.059 0.164+0.065
CG 0.135+0.047 0.138+0.049
MC 1453 0.246
Ch4 EG 0.144+0.050 0.166+0.075
(F4) CG 0.175+0.065 0.179+0.059
NG 0434 0.516
EG 0.159+0.054 0.156+0.065

Ch5 MC CG 0.152+0.034 01570035 1811 0197
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(T3) EG 0.159+0.051 0.184+0.070

CG 0.183+0.056 0.191+0.053
NG 2292 0142
EG 0.183+0.047 0.167+0.051
CG 0.155+0.048 0.164+0.031
MCI 2688 0121
Ché EG 0.167+0.051 0.200+0.058
(T4) cG 0.186+0.059 0.191+0.059
NG 0197 0.661
EG 0.176+0.043 0.187+0.053
CcG 0.153+£0.038 0.167+0.035
Ml 1.889 0.188
Ch7 EG 0.131+0.051 0.168+0.079
(P3) CG 0.189+0.078 0.191+0.072
NG 1792 0.192
EG 0.165+0.055 0.186+0.092
CG 0.163+0.032 0.165+0.038
MC 3.641 0.074
Ch8 EG 0.129+0.057 0.164+0.076
(P4) CcG 0.184+0.067 0.182+0.066
NG 0970 0.333
EG 0.171+0.062 0.180+0.096

CG : Control Group (A%, EG : Exercise Group (%),
NG : Normal Group (823, MCI : Mild Cognitive Impairment C3%=Q1%] %ol

Values are MESD , #p<.05, ##p<.01,
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5) HlE}23} (Beta wave) &) ¥3}

1253k &4

2uke] sk vy <GE

MeE o

T—=

18

3 49. WeR29k W3t dvs

& TYRTl e sy SATY] HE

49>3} 7ot

Hf| Ef2m} Jg AFH N F p
CG 0077+0031 0080+0.025
MCI 0019 0891
Chl EG 0.095+0.032 0.101+0.054
(Fpl) CG 0.113+0.048 0.110+0.050
NG 0053 0819
EG 0.094+0.040 0.095+0.048
CG 0071+0.035 0076+0030
MCI 0291 0597
Ch2 EG 0096+0.031 0.091+0.054
(Fp2) CG 0.108+0.049 0.104+0047
NG 1105 0303
EG 0089+0.036 010140058
CG 0.066+0.032 0.068+0.029
MCI 0040 0844
Ch3 EG 0.085+0.037 0.091+0.056
(F3) CG 0.109+0.055 0.107+0.051
NG 0017 0897
EG 0.098+0.052 0.095+0.049
CG 0.066+0.034 0074+0031
MCI 0032 0861
Ch4 EG 0091+0.030 0095+0.053
(F4) CG 0.105+0.055 010540050
NG 0345 0562
EG 0.084+0.042 0.090+0.047
Chs CG 0.076+0.030 0.083+0.024
MCI 1018 0328
13) EG 0.128+0.056 0.119+0.062
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G 0.107+0.059 0.102+0.049

NG 0.000 0.988
EG 0.101+0.046 0.096+0.050
CG 0.104+0.047 0.117+0.041
MCI 0011 0918
Ché EG 0.125+£0.044 0.135+0.046
(T4) CG 0.111+0.065 0.106+0.047
NG 1378 0.251

EG 0.096+0.044 0.108+0.051

cG 0.063+0.030 0.067+0.025
Ml 0.269 0611
Ch7 EG 0.067+0.028 0.080+0.052
(p3) CcG 0.083+£0.051 0.075+0.035
NG 2287 0.142
EG 0.065+0.033 0.074+0.052
CG 0.067+0.030 0.072+0.024
MC 0.105 0.750
Ch8 EG 0.066+0.030 0.077+0.055
(P4 CG 0.081+0.047 0.072+0.031
NG 1581 0.219
EG 0.064+0.035 0.068+0.037

CG : Control Group (B4, EG : Exercise Group (2-51),
NG : Normal Group (?87), MCI : Mild Cognitive Impairment (73 =214l

Values are MESD , #p<.05, #p<.01,
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6) SMR3}H(SMR wave) & W3}t

125°3ke] &

M= o

T—=

18

3 2ee%e e $EEY AT SMR

o] WMsh= thy <3 50>¥ gt

3% 50. SMR¥} W3} Aat

SMRI} = NS At F D
CG 0.065+0.032 0.069+0.033
Ml 0.096 0.761
Chl EG 0.058+0.020 0.058+0.020
(Fp1) CG 0.069+0.025 0.068+0.025
NG 0031 0.861
EG 0.068+0.020 0.066+0.026
CG 0.061+0.033 0.064+0.033
MCI 0374 0549
Ch2 EG 0.056+0.017 0.063+0.022
(Fp2) CG 0.066+0.026 0.067+0.026
NG 0.399 0.533
EG 0.065+0.020 0.064:+0.024
CG 0.064+0.032 0.068+0.033
M 0.004 0.953
Ch3 EG 0.065+0.020 0.068+0.025
(F3) CG 0.075+0.029 0.076+0.029
NG 0.359 0.554
EG 0.071+0.024 0.069+0.028
CG 0.062+0.029 0.064+0.031
M 0.963 0341
Ch4 EG 0.059+0.020 0.069:+0.026
(F4) CG 0.074+0.032 0.075+0.030
NG 0031 0861
EG 0.066+0.020 0.068:+0.029
Ch5 CG 0.075+0.029 0.080+0.033
MCI 1675 0214
(T3) EG 0.062+0.018 0.077+0.022
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G 0.082+0.032 0.087+0.031

NG 0415 0.525
EG 0.077+0.022 0.077+0.022
CG 0.066+0.030 0.072+0.032
MCI 1.837 0.194
Ché EG 0.065+0.019 0.081+0.019
(T4) CG 0.086+0.035 0.088+0.033
NG 0935 0.342
EG 0.076+0.024 0.084+0.029
CG 0.080+0.033 0.087+0.034
MCI 0.305 0.588
Ch7 EG 0.063+0.029 0.074+0.031
(P3) CG 0.095+0.057 0.096+0.056
NG 0.759 0.391
EG 0.080+0.024 0.087+0.042
CG 0.081+0.027 0.081+0.033
MCI 1186 0.292
Ch8 EG 0.062+0.030 0.072+0.030
(P4 CG 0.092+0.049 0.092+0.049
NG 0.215 0.647
EG 0.082+0.026 0.079+0.039

CG : Control Group (B4, EG : Exercise Group (-5,

NG : Normal Group (?87), MCI : Mild Cognitive Impairment (73 =214l

Values are MESD , #p<.05, #p<.01,
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5. A752 W3}

7}. K—MoCA A

D A3 FE=AX3elTe] K—MoCA AS=¢] 30|
APEZE gt ARl K-MoCA H472] Apoli= th
<3 51>3 2

¥ 51. AT MCITe] K—MoCA A9 o] Axjx

15 AFEZL t P
NG 26.20+158

6469 0.000"
McI 2009+4.17

NG : Normal Group (%87%), MCI : Mild Cognitive Impairment (3 =214 %ol

Values are MESD , #p<.05, *#p<.01,
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ArHT MCIellA] K—MoCA 571 felstl o w3kt (p<0.01).

2) K—MoCA #A42] w3}

1277 grehiic s o] 83t

ry

ool i 7 JAuhe 5w
AT K—MoCA <=9 WHal= vk <& 52>3 2}

¥ 52. K—MoCA <= W3} Ay

REY APE A= F p
CG 20.08+444 20.50+5.05

MCI 0459 0.506
EG 20.70+3.46 21.70+3.05
CG 26.23+153 26.38+171

NG 0.798 0.381
EG 26.17+1.69 2692+1.83

CG : Control Group (5A413), EG : Exercise Group (&),

NG : Normal Group (873, MCI : Mild Cognitive Impairment (3%=Q1%] %ol

Values are MESD |, #p<.05, =p<.01,
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1D BT A=A ZNT9 Digit Span Testd2] 2}0]
O =7 v w2} 99719 Rpo]

ARSA 3 AT AR A Bk w9979 &)

3 53. T MCI e Atz mele]9-7] o] Apo] Aot
aE AP t P
NG 5364125
4111 0.000*
M 391115

NG : Normal Group (823, MCI : Mild Cognitive Impairment (3 %=Q1%] %ol

Values are MESD , #p<.05, ##p<.01,
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PR MCIzel A 52t vk wheh 9197] 5857 frolsh o

SRt} (p<0.01)..

b

54. AT MCIEe] 547 - 2ne)e197) 4e) ajo] At

1& AR t 3
NG 3564132

3249 0.002"
MdI 232+1.28

NG : Normal Group (%87%), MCI : Mild Cognitive Impairment (3 =214 %ol

Values are MESD , #p<.05, #p<.01,
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AR MCITold Ak AR = wet 2-9-7] Hedae7 F2lsH

o] St (p<0.01)..

2) Digit Span Test®~2] A3}
O xA vz w2} 9497
1257k |EW=S o4t 2ok BE 7 Akl v
FATE w22 vk whek 29-7] A4re] Mshs the <3 557
3 55. AF vk wEl 9)-97] Wsh Ak

1= A AE F P
CG 3.92+113 40+1.34
Ml 0.343 0.564
EG 3.90+0.99 40+081
CG 5.62+112 5.54+119
NG 4051 0.056
EG 5.08+137 5.75+121

CG : Control Group (&#413), EG : Exercise Group (%),

NG : Normal Group (87™), MCI : Mild Cognitive Impairment (3 =214 7o)

Values are MESD , #p<.05, *#p<.01,
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% 56, 54 AR wet 9)97] W AvE

a8 AR AE F p
CG 2.50+097 1.80+091
MCI 5.293 0.032*
EG 217+152 217+152
CG 3.62+138 3.15+0.801
NG 1271 0.271
EG 3.50+131 342+1.50

CG : Control Group (BA:), EG : Exercise Group (5,
NG : Normal Group (?87), MCI : Mild Cognitive Impairment (73 =214l

Values are MESD , #p<.05, #p<.01,
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357, 478w MCIREe) s1d=ra dae] Abo] A

15 AFEEL t P
NG 1036234

1488 0145
McI 9.05£351

NG : Normal Group (8%, MCI : Mild Cognitive Impairment (3 =14 8ol
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¥ 58. A MCIFH9] A8 A2 xjo] Ay

NG 26.84+2.62

4651 0.000"
MCI 21.82+442

NG : Normal Group (8%%), MCI : Mild Cognitive Impairment (3 =14 8ol

Values are MESD , #p<.05, *#p<.01,
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CG 9.83+3.90 9.83+3.21
MCI 0.287 0.598
EG 8.10+2.885 8.90+401
CG 10.00+2.00 11.23+2.16
NG 0.331 0.571
EG 10.75+271 13.25+813
CG : Control Group (8413, EG : Exercise Group (&),
NG : Normal Group (84, MCI : Mild Cognitive Impairment (3 =814l
Values are MESD , #p<.05, #p<.01,
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3% 60. A g WMeh Ak
& AL At= F %
CG 21674533  21.50+546
MCI 0.070 0.794
EG 22.00+33 22.10+4.25
CG 2677+280  2692+3.22
NG 0.647 0430
EG 2692+253  27.58+2.84
CG : Control Group (5#413), EG : Exercise Group (&),
NG : Normal Group (84, MCI : Mild Cognitive Impairment (3814141
Values are MESD , #p<.05, #p<.01,
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£ 61. %3 MCIrel i 7234 AAF A8 2feo] A3

15 AFEZL t P
NG 3032+7.22
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NG : Normal Group (%87%), MCI : Mild Cognitive Impairment (3 =214 %ol

Values are MESD , #p<.05, ##p<.01,
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AR MCITeld M3 da7t AFCE FofsA o &

UH(p<0.01).

WEARECEACED
RIS B ARl 21 53 A4k A5 Aol
o G 62> 2o,

62, 34T MCIT] 24 334 24k 959 o] At

15 AFEZL t P
NG 31241612

6.873 0.000"
MdI 1831676

NG : Normal Group (%87%), MCI : Mild Cognitive Impairment (3 =214 7o)

Values are MESD , #p<.05, *#p<.01,
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AR MCIZolN 24 434 947 BAR0R folap) o @

UH(p<0.01).

2) TA Dol Gl e W3

L A At F p
CG 26.00+760  20.00+6.39

MCI 3.044 0.096
EG 22504907 22.16+806
CG 31.69+8.75 31.69+5.99

NG 0.684 0417
EG 28834507 32.50+1335

CG : Control Group (&#413), EG : Exercise Group (%),
NG : Normal Group (%874=%), MCI : Mild Cognitive Impairment (73 =214 ZolH)

Values are MESD |, #p<.05, =p<.01,
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%0 300
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OO T T
MCl X MC 253 M4 SXHZ 4 257

% 105 125 5 & WA A9l )

#p<.05, #*p<.01
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Hil= BAlTo s AShs A4S HoANE FolME W)
AATHF=3.044, p=0.096). T3+ Ao = EA|FoA= W) 9l
Aqt EaolXE STk dol oy, SAIde R [oskA] ek

.

@ A1+ o0+ 1)

R} APE A= F p
CG 17.83+5.70 1754599

MCI 1419 0.248
EG 189+814 20.8+7.88
CG 32.07+576 31.53+7.17

NG 0.245 0.625
EG 30.33+662 31.08+10.98

CG : Control Group (thz), EG : Exercise Group (%),

NG : Normal Group (823, MCI : Mild Cognitive Impairment (3 %=Q1%] %ol

Values are MESD, #p<.05, ##p<.01,
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%0 500 [T [
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m AR

100 -
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MCI SX MC 2E5a ¢ Mz ¢ 23T

% 106. 125 % § A A A}

#p<.05, #*p<.01

Ul AEF HAE 5

D AEs BEAARNTY 2EF HAE Ho] A0
O 2EF HAE A FF4 A)0]
ARASAERYE AR BEIARN e AES HAE AA] &5 A

o] zpoli= tha <3 65>7 #th
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X 65. AT MCITe AEFHAE A 4d4=2] xjo] Ayt

15 AFEEL t P
NG 21.84+4.87

6.266 0.000*
McI 12,5558

NG : Normal Group (8%, MCI : Mild Cognitive Impairment (3 =14 8ol

Values are MESD , #p<.05, *#p<.01,
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25.00 T

20.00 -

z|: 15.00 -
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10.00 -~
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MCIZ

717 107. AAHET MCIte] 2EFHAE AAFE 14 Ao)

*p<.05, #p<01,

AR MCIollA AEFHAE X5 A7t A4 0=

SHA Stk (p<0.01).
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Q 2EEF HAE BUx] 59 A)o]
MRS A AEQJA Y] AER HAE BUx = A

59] zpol= TS <3 66> 2t

¥ 66. AT MCITFe] 2EF HAE EUXEE H=2] o] Ay

18 AL t 3
NG 18.64+6.02

53% 0.000*
McI 10.59+4.12

NG : Normal Group (873, MCI : Mild Cognitive Impairment (3%=Q1%] %ol

Values are MESD , #p<.05, *#p<.01,

30.00 *%K

25.00

20.00
&

3 15.00 -
K0

mgde

B MCI

L

10.00 -

5.00 -

00 -
g8 MCl2

% 108, 737 MCIRe] AEFEHAE BUX| 352 H *jo]
*p<.05, *p<.0l,
Pk MCIZold ~EFHAE B8 d) $A%0R &

s | SEkeH(p<0.01).
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2) 2EF HAE 5 Wat
O WS
127719 REUES ol &3 2HeFel W 7 Al 5w

AT AEFHAE AXgE e Wshs v <3 67> 2

& 67. AEF HAE AAFE A Wk Ao

REY APE A= F p
CG 1242+593 12.25+546

MCI 0.387 0.541
EG 12.70+4.71 13.40+4.60
CG 21.69+400  21.85+522

NG 0.805 0.379
EG 22.00+5.86 23.00+6.38

CG : Control Group (5#413), EG : Exercise Group (&),

NG : Normal Group (873, MCI : Mild Cognitive Impairment (3 %=Q1%] %ol

Values are MESD |, #p<.05, =p<.01,
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00 T T T
MCI ST MC 257 H4 SHEEY 252

I9 109. 125 % § AEFHAE A o] W)

#p<.05, *#p<.01,
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1277ke] BEEE ol gd sl BE 7 [ U AEFHAE

QA o] ek AR folakA eglrl.

@2YXT=
127719 QENES ol g3k 2o W 7 Ahile] BT
AR AEFHUAE BAAGE 50 MERs the < 68> Lk

¥ 68. ~AEF HAE Y% & H4 Wzt g

S5 AR A F p
CG 11.67+477  10.83+498
M 1.303 0.267
EG 9.30+2.90 9.90+321
CG 19.00+389  19.15+4.07
NG 0.936 0343
EG 1825+789  1942+6.64

CG : Control Group (E#13), EG : Exercise Group (%),
NG : Normal Group (823, MCI : Mild Cognitive Impairment C3%=Q1%] %ol

Values are MESD |, #p<.05, =p<.01,
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w 100 -

= 50 -

OO T T T T
< MCI MCI Ha g
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mARE

T9 110. 127 &5 § AEFHAE 29X 3o W)
#p<.05, ##p<.01,
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E 2AXPE 59 woks BANOR folshd Wgkorh, MCIEA]
E AT T Padr, $ETE F7R @il ggon,

dTMe SATEY sl |§ & S BEAARL EAM o R
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W AH] FAAE o] & Aojrk. vhA] webd, A|mje} AAEA 9 Al
B Ao A=A ke EflE 43 43 Inbody 370°0.% =
Aslk A ZA o= MCI B4 S-S A4 ik v E440 7

S RS AT AT TR, BMIE AL, AR e o=

MCI o oiatee BARoR: Golsii ehout, A4 i
uoh AFs AAYF, AEE, BM
Epget.

SFT (Senior Fitness Test) & 73t |80l += MCI B4 o

’ﬂl
Hir
o
T
rl
fo
ol
rlo
o
rlo
pa)
lo
U
L

shAlfeld WAY § RE
= felsE g
MCI o1y oPgAiEe] BAtgAE urh 49478 (p<0.05), A2

2 (p<0.05), 3HAIZE (p<0.01), A (p<0.0D) oA FofahA wWekom,

aly
2
Hiv)
to
DN
=
>,
E]\l
B
)
2
bae
32
o
i
of
el
o
o

A B SHARANE AR W FRE Holu SAR o R

rlr
Jdo
1o
ol
X
o
H—I
o
O,
)

QB A6 F3 Pol VlelsEel A F AA715 AstE el

Ao, watel BRISlel A Wol Bash BAE F shbh 7ozt

=34 A Sor AAE FUHAsH A4 U] ot S5
Sl W= < lvkar sIlTk (YW s, 2010). ol2lgh o] wiiel o7t &
s B 2E Ao SO AAEET HAaR ofofA|aL ol ek B o
a2 A A Vs ASHE 7R AR AERI2011) 9] Al =
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o]&8F(2011) 2] Aol o] ZrshaA ox7)59 UAav) F&
A &I, 53] olmslold o FAE AAAsE Kl d

oh ¥ el A MCIe) AAEY U AH5Ee] olzh

£
>

kel M FolsiAl zel7h whH], of2fdt ArelA el o] A 54d0]

Md
ol

N
o
=)
—
=
1o
re
-
=2
2
>,
2
ok

ghgFol FAol Hla] ofAde] el A
ol Heltta 31, B> AN g Ag e w9 o]3hgo] Er}
3 SITh wmek o G R T 1000keald] AUAE AMEERE AlAIEE
of @ Fojshr, Sz ok ¢ Hra By siglck a8EE
= AT AaelA] o4d MCI tidabze] WArsnt AAzd 9 Ao

ol B AL 53] ez e Fojsjof & Fe4S welTa

wghE Qlal 4he] o] Aashal, AFEES Sk AlAl 224 W Asks)

A 2ol W3l A S A4 5o 7hA, $47 A2 HA3E] g
she w89 A, AWl dist A A S Held, 1A}
£ elslteie dnba oz Al 22 9 A Adie] Helkel s 71E

AskE 7P ERS, 2012; ZAE, 2006). ol#e w=3kE WAIeH
L ARAZE o WY F AARE] el gl e mdE EHlet
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7] $1sk B Aol ¥
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23], 60
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ATrollA 12531

H
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ol s

b7}

st = Folet

H
SFT (Senior Fitness Test) & =743+ Ao W3}

o

fel3l 3

oA =

L —
R

bl

SAA

A3k

SEEEED

9

(p<0.05), FAluollA

1510 (p<0.01),

oI5

FAACE

3=

s

i

swolA EATEY Y

BT

o
=

3
=

(p<0.01), &relld ARG o 2 7}

ol FAlEY o &

15109 (p<0.01),

oI5

FAACE

ke

Z7h %% ngiv.

Felaro.

= FAFoR

d7de] w3t

=

™ (p<0.05), AT =

o

Al Bd®E 7149

S

2919 (2009) & A-elM= T4
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e thoR AAzY 9 A WS Av] B AT, 70-744)
83 75-804, 804l ol LEI T, fold, AWATE, WA,
i

B, Ay

LU

olo
Sy

: mE 4 WleA fegk zels: ®h
Rikli(2012) & a2} o] 704 oPdelr Fadol dAsHAl #a
0—74A41 183 75-794, 80—84A4 153}
fFolgt apolE Holvhe A7-dnel AT = 654 o] =l

Aol AFL F43 Asts Holw, olejgt Al W xjo|7} A gl

Kryger (2007) 2] A-ollA= 85497419 =dE<lAl 8RM(80%/1RM)
o) AEE 125, 733, 4553139 &) wFXEIF0] ¥ Bl oA,
A o8 = gt Rauskglth =3 Frontera(1988) 9]
AFellM= 60-72419) xRS deR 12F3F F33

8RM(80%/1RM) 2] A== AAISE § 58] e T7hel <52 v
A ZVE BRIt sAw EEE g3 A @Ad v lYs A
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= sPlells AR AlEaese] th2al, S40] w2 witel A&

FE 175 AAskE ZHtsE XA oR FeE Fogithd ¢ &

= Aol ACSMeIM AAshs sk sd= AA gl
ole] A=t 2ol 33 &2 1 o], 15RMET ¥ et A= A
S AF ds a2 A9E o 2@ 5 vk

A7k AANE AskE fashe AHEel A1 otk s =

Al ol EAI7E BA )IAVTs AskE 7H5EE A7IA "ok old o
T¥o] REEHOR ojojxA FH=Hl old ©HWE=E o]d3 F23]9

1253ke] TERE> old AAE 74 B &l S o1lh

7} AT MCIZS ZUE9] x}o)

2 Qo] AAUAE F MCIHIAES 39 s ud mE
FUE A % £AS Hol} FANORE folsh ik
g AA A 5 MCIweld &dk Wl & T—Score?] RIEA]

A= BE MCIHAARESS T—score —1.00]3%2 F4AZo|glon, —

1.0 —2.5Ab019] 24T ddAE 26.66%, —2.5014¢) E0ES )
SR} 73.33% 3

168 M E-t]) @



SbA ek mfel o] ALERIA ) ti g AFES] IA A SR Qg Aol
Ak ke o]= A% o7} W FFe], AL vESA A7) A FL
2 el AAE, AgE ztols Btk olgst Z|AIAQL A= o
g At Sl TAE VAR Zlow Ak

TSk AR el EAS AR Al B Al Gl A oA ellA]
o] FHashs b2l 2lE A= o diidAtellA] MCItdAkeh 4
7 At 1ke] SAF o ® fog Atol= ST SEAIRE WA dl At
A= MCIlgAREe] B8 Ithys ol Aol Ko 1has o
Ko, BARCR oA gsith ol HAAWYAES 94 pilot
test 7ol A=A L] FAAAQ] Wsh Ago] A E didAEel Ntk
=, % Fol7h Azt dsolqlrh 1R AduPIES B T
7371 0159 At forw AR ol Zo]r}t QIgid Ao wdly
Ak AN B OAES T2 IS 9 W] wEo] efA
A

23 AT o ATt ofF el oidt Aelrt vkde A

W 1257 252 53 U= W3l

BoAqro A 1257E] F23], 60%/13]7] 7+ ©HEl=E ARE-3E

St

o
of
o

ar
=

s}

= W3l = EAwro] T—Score ¥ Z—Score, OIF

Mo

v

A]

N
-

ALA 0w dasks A Hol= Zlo vl fswrolA F2olsHAl
Z7hsige,

12771e] 'euis

FU [U
o
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r {
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NiL)
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offt
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=
rlu
offt
2
~
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offt
=y
1o
Mg
ue,

% T-Score?] ¥3l= EZAFOZE §-2o351%9°H (p<0.01), ZEAwolA
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Aeshs Hide] s welMs S7F8ISItE Z—Score ] W3 GA] F

iy

¥ ) -11 =]
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o7 fFosk o (p<0.01), FAITelA = FHashs v &E el
S7Fekltt. SOS(Speed Of Sound) 8] Wshk= SAACZE
ARt FARTeA = fHadhs o] AR Aol vlal] fsd
= dde olske BFEIE Bl (F=3.362, p=0.075),
OI(Osteo Index) 2] W3l= EAFCRE F23F59.0H (p<0.05), EA|+-l

M sk W] SRS SIS0 EI 12570 BEus

HPATAIE QAo AFHES 12729 oY £33

& 73 WE EUErE Sk Ao etk ey 2 dtellse

(A 9, 2009). BTESE EA|7ol| 4= T—Score ¥ Z—Score, Ol %]

7} A&EA o R FrAadsks eSS Bt Gallagher (1987) 2] AtollA]

A% 7Fago] 7 Aavka skt Cann(1985) &) ol oA H174
AR J74 & 2F FU7F F43M) Haskdvta Bl 319t (Cann

et al., 1985; Gallagher et al., 1987). o]g]st A5 EUlE & &4&
e3kol HA Fo® lete] e XEE=H, & A7 A=
- 654101 e] oA thidak=o] Bekon, AAEEXME = &Aool 7t
£3} = A7Yy PR AR T—Score 2 Z—Score, OIF4]
7h AEH o R Iashs A ol9f &2 Akel dA|SiT). ol gh Tt

%3} e AVIYelE weka, 1273 AdARES e EET)
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folell 2% Holgol B 4= TUL Zrhgo] Frit AE o

QATH(r=0414, p<0.05). 52| 7| AA AFo] el £3} 24 W 2

3. = 3te] Hs}

7}, 7473 MCI-9) k] 3jo]

Hakgh oiee e A AlETelA e HJdr|Esd] FE)
(Summation) & A9E =F35, olF FF3A A9E F508 Ak
2507 3|4 F3A(Intact Scalp) oA 7153t Flo] Hulz A 9] &5

Foe Uela, ¥e] 7154 ®skE vehin Gy & #A3S, 1978).

d=zstolw g} ALERIA NS Ae WS AgelM sLA" A FA
TERT AEQIAAl, avlal gdEsto|ME Aes &), wgske] vlE
= ol o] AMuql Alekutel WEute] FUHE Witk AdE K
tt(Baker et al., 2008; Roh et al., 2011; %=%]<&, 2009).
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4TI AEQAFNTANA Rk
AREA vk BA% A Aekste] 39 Teeld MCITelA
e BHE wol} EAH0R feladAt Rgkon] s}

o] A% Iz MCIelA o #2 EH5S HolAg {23t *jo]
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= stk

Hlefe] 9= e zolA Fadwtroh MCI 72 welake] i o)
27} Chl(Fpl), Ch3(F3) oA F&tAl @eto™ (p<0.05), HRta o=z
ZHaewle] QUde wietake] - wieh akel wieleate A Aok )
EFL9te] A9 2@Zella] MCIte] AAruch BE AdelA o &
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Baker (2008) o] AolM= d=stoln gxto|Ae] At A4
Hlekge] F-9Jsk 2jo|7t o AR 2] Sub—group & 3t

T gEstoln] Sty AR S Bole T, v # I1sd
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Lardon & Polich, 1996; S. Nishifuji, 2011; Z¢H] & W72, 2010; ©]
A7, 2010; 9Y93] & 7w, 2007, AL 9], 2012). o] AEAAA
of B2 5 Fo Huke] WEt dojdrhs A7 AV HiHA
UUARE, Y] ATFEoNA AT AASE & o FFHE S

ha

R He T2 el L 715A W

&

= RSN, o] H 417

of FAH P w1 Foleks AAREANEY] F7F L Hgle

of tidabse] Hate] Fg4 Wl ol & 4 Qlolth

12777e] 'HEies o] 85t SfFol] wE MCIH' W Al
5] 8 A F-olelx] Alekste] Wsh= Ch3 (F3) oA AT 71
sh= Aol wjE] Tl AasGion, TAFeR Fosieitt
(p<.05). =3F B4 A Wl A 252 8 Ad F-elolxe] Alet
o] WMsh= A AT ST sk Al vlal] Ewelxe 7HAske]
©om, Ch7(P3), Ch8(P4) ol EAIZ 2 #2s3ith(p<.05, p<.0D).
ol MetE oAl Fasialon, I WsES MCIdelA o
ZAk.

dutute] W= AT e Aadhke Ayl vlsl, EsrMe 5
7¥etom, Ch5(TH)ollA FAIH SR 28ttt (p<.05). et g4 A
@ A el 8 Ad FlolM e dutule] Wishs A4 R
frelabA] ekoket Aol s Wb qlola, ErelA Wslehs A

Aot e 1 WEkEo] Ao FAXORE folakA] Aok,
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39

MCIel A ®W3}5o] o Zitt.
WElgle] Mal= EAR o7 Sol8kx ekt wak Ak Ad ) =4
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T BT 8 A FSeIAe wekse] Wtk oA BAKOR fols
#) gheieh, Tefu MCIS-Eoll At Wajehs do] gl

HEHL st Wske BANOR felsh gtk =w Y A9 B
AT SFF 8 A RN ME st Wat oA FAHOE f
ofabA] eghk. ek BAROR o5 B, MCIZlA Het
1517} 7k @gol Qsic.

WEf2ske] Wske BAKOR felsha stk R 34 AW ) B
AT $ETE) 8 A el detantel st 9x) A
ofabA] ergher.

o e A% B gl SMRe] Was SAMoR fola
Sdghth we R AW ) BATH 2ET 8 AW e el

T sAACR FosA stk TEy sAACR foeH= AR

HU

MClizgoll] SMRaPE S7kshs @Zdol SAglth

Messick (1987) 1ol w2, uje] Fg5 vA= Ak zoll ti+
dofe] W3t e v si3loH, fs Ho ddaRks UM
7= 98-S st (Delp et al.,, 2001; Joseph et al., 1987). 18|22 12

F0e AGYLEL W) BAFS F7H417 Hte) WBE FE 9L

¢

el A AEEZ (Neurotransmitter) 2] H3ILE ¥ ufef] gk n|HS
Aot} 253 ADHDS} 22 ZA3lso] AAFdgdE29 u]4d4
Fo o3t A "ol AT o]gst A3E9] EEG 548 A

= U EHH, ARAEEA Huke] dadE & ¢ HByers &

)
0,
i

Yaffe, 2011; o417, 2010). x|vje} BEQIA] A Acetylcholine]

B4R A E of78h=d|(Sabri et al, 2008), °]21t A7} EEG
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o= Higo]l o FFAol TA¥E EEG
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o

Holth 5
Acetylcholine %% <7M]7]™(Chen et al., 1996; Rhodes et al.,

2003), o3t W37t ¥ WeAFE Ao sctEy

g sate) A9t Al 2E Pashe Agel gl Lukop
AT BTN 7 Fol o e, o #E 53] AmaAge) 1
#olA o ek

Satgl WElte] A9 Xl

e RS AR, AEQAG) ST Flhe m4E

fr
i
>
B i
U\]
B
ol
F{F
ol
o
i)
39,
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Az ddd SMRIAME Fo8HA= FARE Aol &
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Hol= sjld oz WA Ao 7 Hlth
Aol WM3lFo] AW AL GAtoA= olu] Mg IE YER]

71wl s} QIS Ao R getHE,

4. JAA7152] H3}

7} AT MCITY) 1A)715-9) 210)

HEx 1% TES K-MoCA HE= siglon, 234 olsl oA, $-2
<ol glom, WdEseo] BE o glal, DSM—4 7|z A|wlj7} o}
d 2= MCIF o2, K-MoCA A7) 247 olitoln, RE AHAlelA 4
ARl gARE Ao R 538 sl 2P E 94 K—MoCAXS
T MCIro] A7dwiet A47F f2ahA o wkth(p<0.01). Lee (2008)
o] AFtel|A] HAEJAF TSl K-MoCARG7F 18.5£3. 7501w Ao
HlE] B AgellAlE 20.09+4.1780]gE, A AETE wS5E
of wlElsHAl Tk FAE Holy 7|EATFAA S Pol(nEe 9,
2013), W5TF0] Lee(2008)2] Aol 8.3+3.8%o]d Zlo| s
B A 11.1+1580% =& tdxt 017 el ofdt 4|
£ Bty dddr sk v (201008 Aol Y] 1Al
i dake] K—MoCA 471 21.07 £4.4370|90=d], o= tiid#te]
o] 56.81£9.8641% o} ¥ Ao]= Qlall & A7 A= Huh 2

TAE Btk dekE

57191%7] AAHDigit Span TesH: Fo0E52 3} A7]olS

|\
o,

S A Aol B Aeld AR MCIZlA 57
uh whe 9197) AAL W57 folshl ) Rekem (p<0.01), TR

¥ [ -1 ==
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o MCIollA 2k AFz wet 2-97] A =3k FofahAl o sttt
(p<0.05).

732-(2002) @] =212]-%7] AAFDigit Span Test) 2] x=21 =+
oA 554 o) 80Alo e RIS e R 1t HgE Ast A9
A w159 HH 4= DF(Digit Span Forward: <2#F vi=2 wlg} 9]
Q7N ALE 544+1.4180]19001, DB(Digit Span Backward: 2} 7]
2wl 997D HeE 3.5210.928019k 2 Al Ao
DF#k>- 5.3611.25% 024 gaieele] el vsssigion, MCI
T DFg 391+ 1155 0% 4wl guv w2 45 Bt
w3 A DBRES 3.56+1.3270% AWl H#el 352+
0.927%7} vl5z3k A5 ®olovy, MCIe 2.32+1.28F 024 4w

9 ghurt e £AE wgith Z, AEAAR) TS Ax GolA 3
=g
'_l

HATHEEE, 2009). ¥ AFelAE 57 34 5 2 AFHE 5
Q3] A3 ASHAE, AFFRAFANE GITR MCZIA

H We 55 wolw BAdoR: fela Aok ey Ak



By MCIZollM  AQledll da7h sAHc=z fofsid | sisint

(p<0.0D). H41(2000) 8] Aelld= A=A kel F3e] Rey

1

Rey S L] St 32 9 AQl A7 Adr Bt wekon
WGl wep S4o] thErhaL SiGith . AFM T S dgEelA
o] 10.36+2.3470]9 0, MCI-2 9.05+3.518H0=2 StA|uk
FoEA ekgkor, ARl gAdte]l 26.8412.627%, 11
MCIi2- 21.82+14.427 072 FolapA] v A¥E gl & F U8tk

A5 AL (Verbal fluency Test) Al Z-& A7 glo]l AAbQl
7 AW $AHE Screening & QU= AP EFEA Wol AREEHT, AT
Aol 7152 =43 AAItF(Meulen et al., 2004; Solomon et al.,
1998). ¥ Ao % AR MCIrelA \FEa34 dAa7t S44
o2 fFosil o WtH(p<0.01). A=(2000) 8] BA wo] A A}
o] w9l gfEATelA 55804 tAFES] MR (BE+7HAIETD
o] Tt FAAE AEFTFEO] e FF5 ASTE wshew, Wl
29.5918.004, o3/do] 31.87£7.9870I k. & AFrellA Hdte] W
FHA A 30.3227.228 024 G WSS BHoH, MCI 2
24.09£8.4275 % ArEY fFosHA W FXE BAATHP<0.01).
o] APIQATE et o] FaTols XulE ZdgE A7) Golx|=
o, 71 FAAREA MCIHA 2] B5S HolFal Qi)

FAFA RS ARG MCIEold A7 SAd02 F98H)
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o WRth(p<0.0D). 520009 AN SA 2R G it
o A, WeSEol ¥4 oA A5 A H4o] 9

omn, 65—80A4 thdAre]l WAl H-S 19.7819.6730IAT) £ Ao
A e 2R S AR A 31.2416.127 024 S
(2000) 2] Aol 65—80A41 thdate] A Forvh X =2 F331
on, WA 139 o]tk Hefel 27.28+9.008 R} w2
219t ol wls]l MCI*e] A= 18.3116.761-0=A A Ht
19.78+£9.677 R} w2 F2E Bk

2EFHAEE HAeH A 5 AWss FYshs A=A,
Chen(2000) ] A7-ollA AERIAdel] Hetkela] Jb7]52 719 A<}
TR FolE Hol oz yepdllon, AugxtE W= S 7T
ek 9l W sk EE 1738 (2011 AT AEQIA
ol Aol 2EF wAe] vEEAIRI0] TR ¥ Zlon, AXFE
o BAA FE] WHSAIZEY] AJoln o] Zkal Hasigith  oltolA
T AEFHAE XS A5t S 21.84£4.87%, MCI>
12.55+5.287%d 02 AR} MCITollA AEFHAE AAFE H4
7 SAASE oMl B SekthH(p<0.01). ESF AEFHAE 2UX|
& AT S 18.6416.027, MCI2 10.59+4. 12802 7%
TEO MCIolA AEFHAE EAdX|8E Hd47F A4 % folstA
o S (p<0.01). ZF tPdAEe HdEd e dAEE Hrh 2UX|
gEo] Aprh o ko, APATET o] JAE Aste Hel
th= A7el 4] stk
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o, AABATME i, sl Slele AR B
HH(F=4.051, p=0.056).

S22 AFR wel 997l E MCIHY W A Azue} 997
Aol Wil 4Kz 493599 (p<0.05). MCIEATS] HE s
2.50£0.9740lA 1.8010.918 0% FAash= A&o] hd, MCIe-%
TolME 2.17+1.528004 2.17+1.528 0% Hipt gl RS Folst
T AL, MCL BAITIA 2 a7t SEwelrs HolA| Yol SAA L.

Z frolal vebgth areliE BATS hdtha, SEwe WEt

-
¢

gglou, ARz folshd siskh tlaRHE] Pilot Studytk A7)
24 9 APl daste tAECINY WE, £Fo) olgfd A4
ek 1A AGE thas oA & 5 A
g5 o) Wake FAROR Rels gkort, &

ol F7kske diel glom, ANFY Hre] WMaks BAYoR

r
o
Jo



o= W3t §IItHFE=3.044, p=0.096). FE3F AA o= BATol
M= A7 JAINE Fll e FUshe Aol sloy, BAIFo R

el ik

S ke s, £ETINE SR @il A

AEFHAE AAPH 450 Mshs MCIEE 7o) SATR Z7Hs)
& RS RO, BANOE fels gt
2GS Goe] MEls BAHOR folaA dgkor), MCITelA:

AT thi gaEr], LETAE S8 ol dgon, 34
T BATRG SETAN O 2 348 ngAw, FARCE f
oJatA] ergher.

Nagamatsu 5 (2012)2] <104

r l r
Mo
offt
:L_Il
N
o
o,
Mo
offt
1o
ol
=

Gl BAelA ) A7)} o] Apae] MAE wHE T
FHLE(BRM), A5 (40~80% of VoZmax), WA &% 150

sl vl ke Rb AFARE IR 3wdle] A9 V)
so) STV oM, Aud FoHF, AEA s, AW Fol 3
3 B &k B AFela= 1253F F 23], 15RM(65%) o] 4=
=

IZ2 S A=, o83t 7)7hE el Ao} HFEe] zfolE <l

3 A7 Wl Jert Esks Flolet wdE ek

Liu—Ambrose 5(2012)¢] A7elX= F 5282 65-75412] =1
ooz 12719 s AddesS 713, F23], 6-8RMO= A58
th F13]9 FaFeIAE HEE fldle, 7239 EaEelAE
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taskZ ST HeH FoMEYe] SR BusiEth 9A) B
QTR o 4 O od TRIRe AYAZ At pery,

134} Cassilhas (2007) AolA= 62782 65-754 Q152 24

ZF IRMO] 50%% 80% r= A/ dts= A=, 50%2 80%

O e B, AR HEE w997 g9l AlZbE w@r17]e], S48

ojgfdt A w50 AT FFH= = o e oI 7 81

L.

= 2y B IEAIANEHRQD FATE QAT S ¥ Tl A o

ol
b
~
F\[‘
—_‘-‘,
=
=]
(@)
)
=]
=
®
o
O
&«
1o
re
—LI
=,
2
(@)
O
OO
&)
=
10
e
O

o= e Hide®
247 &% 5 3319 THEEs AASISEE, 13RM(50%/1RM) & 7

T2 A 52 AASE 15T SRMB0%) Y AEE A%

flo

AAZE T B dzweld SRAAES sE7F S7Fsks Sl Bl

T TEAAHG FAE o, w2 W] A (HDL) 53] 94

b

Z7Velde). met IGF—1+ AFAAEA G AL 183 Bl 9

=
T, QX|7]E A TS F+=d(Saatman et al., 1997), 1357
33 AIAEFS B3 5 IGF-1 ¥/} Zrleta, 54 %ws) 8=
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7l vlEskAl 1 w57 Skt Baskit(Borst et al., 2001).
T3 IGF—13 o] AARAMEAE Bt v, & 7k el d3s v
Z]+= BDNF (Brain Derived Neurotrophic Factor) IA] Q1A]7|5ol dgF
= T, 5573 A A Fo] 2089 AAe tiege] |

Z BDNF §&EE HIAIt= A2 s SxEJoH(Yarrow et al.,

2010)

Bgol glovk fofahA] egkor, eyt vyt A Ak bt

¥ MCIZolA a2 oA 33TelA tha S7hsh 242 By

npxjEto g Assdan PEE AEE AAlAE MCIEA oA thi

ARSI SETN FIhe BHE RolAw f9l5 Qg
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Abstract

Effects of Resistance Exercise on EEG,
Cognitive Function in Elderly with

Mild Cognitive Impairment

Hong, Soon—Gook
Department of Physical Education
The Graduate School

Seoul National University

The Purpose of this study was not only to investigate the
differences on body composition, physical fitness, bone mineral
density, EEG (Electroencephalogram) and cognitive function between
MCI (Mild cognitive Impairment) group and Normal group but also
examine the effects of 12 weeks resistance exercise with elastic
band(Thera—Band) in seniors with MCI on Physiological
variables (Body composition, physical fitness by SFT and Bone
mineral density, EEG) and Neuropsychological variables which is
used to understand the degree of cognitive ability. Furthermore, this
study was performed in order to not only investigate the effects of
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minimum amount of exercise suggested by ACSM, but also help to
alleviate their symptoms and improve their quality of life on MCI and
offer these data for prescription.

Whole process of this study took 8 months. This Study was divided
into two parts; one part was the pilot study, another part was the
main study.

In the pilot study, 108 community —dwelling older adults over 65
years 0ld(75.53%4.48 years old) participated in. To select proper
subjects for this study, two—time measurement was conducted (July
2012, December 2012).

56 Subjects who decline their body composition and physical
fitness and maintain their activities of daily living ability (S—IADL)
without depression symptoms (KGDS) was selected. All the
participants were classified as MCI group if they had a score below
23 out of 30 on the K—=MoCA (Montreal Cognitive Assessment) and
matched clinical definitions of Peterson(1999) and not
demented (DSM—4). MCI group (n=25) was randomly assigned into
2 group.

31 participants who had a score over 24 out of 30 on K—MoCA
(Normal cognitive ability) were classified as normal group. Normal
group (n=31) was randomly assigned into 2 group. One of MCI group
and one of Normal group were randomly allocated to exercise group.
They performed 15RM(65% of 1RM) resistance exercise with

elastic band twice a week for 12 weeks. 1 session was consist of 60
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minutes. Another 2 groups which is classified as a control group were
informed to keep their life style for 12 weeks as before.

Body composition(Weight, Skeletal muscle mass, Body fat
mass, %Body fat) and Senior Fitness Test( 2—min step test, 30—s
chair stand, 30—s arm curl, chair sit—and—reach, back scratch), Bone
mineral density (T—Score, Z—score, SOS, OI), Electroencephalogram
(Relative theta, alpha, beta, betal, beta2, SMR) and Cognitive
function (Digit span test, Controlled oral word association test, Stroop
test, Ray 15—items Memory test) were measured at pre, post
exercise intervention.

9 subjects dropped and finally 47 subjects completed the 12—week
trial. 22 subjects of MCI group (Control=10, Exercise=12) and 25
subjects of Normal group(Control=13, Exercise=12) were finally
analyzed.

Data were shown as means T standard deviation. Independent t—
test, Paired t—test, Pearson Correlation and two—way repeated
ANOVA analyses were carried out for statistical analysis by Window
version SPSS 18.0 program.

The results can be summarized as follows:

First, Body composition and physical fitness in MCI group was
lower than Normal group. Especially physical fitness in female MCI
group was significantly lower than Normal group. Also, all subjects in
MCI have the symptoms of Osteopenia(—1.0>T—score). All variables

related with bone mineral density of MCI group was lower than
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Normal group. Especially the difference on bone mineral density
between MCI and normal group was more noticeable in male than
female.

15RM (65% of 1RM) resistance exercise with elastic band twice a
week for 12 weeks helped senior improve physical fitness and bone
mineral density. Variables linked to physical fitness measured in SFT
test, aerobic endurance (p<.05), upper body muscular strength (p<.01),
lower body muscular strength (p<.01), lower body flexibility (p<.01),
agility (p<.05) were significantly increased. Also Variables linked to
bone mineral density, T—Score (p<.01), Z—Score (p<.01), OI (p<.05)
were significantly increased.

Second, Relative spectrum power of beta(p<.05), beta?2
wave (p<.05) in MCI group was significantly lower than Normal group.
15RM(65% of 1RM) resistance exercise with elastic band twice a
week for 12 weeks partially decreased relative theta power, and
partially increased relative alpha, beta, betal, beta2, SMR wave. The
magnitude of EEG change was more remarkable in MCI group than
Normal group.

Third, Score of K—MoCA (p<.01), Digit Span test (p<.01, Digit span
forward, Digit span back ward), Ray 15—item test(p<.01, Recall,
Recognition), COWAT (p<.01, Category fluency test, Letter fluency
test) and Stroop test (p<.01, Congruent trial, Incongruent trial) in MCI
group was significantly lower than Normal group. 12 weeks

intervention was not enough time to observe cognitive improvement
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But, only working memory of digit span backward was significantly
changed in MCI group (p<.05).

From these findings, the minimum amounts of resistance exercise
(twice a week, 60minutes/1 session) suggested by ACSM help
senior improve their physical fitness and bone mineral density.
Furthermore, improved physical fitness through this healthy life style
changed MCI subjects EEG pattern close to normal, not to AD.
Especially the magnitude of EEG change was more noticeable in MCI
group than Normal group. From these physiological EEG changes, it

might affect neuropsychological degradation suppression.

Key words : MCI, Mild Cognitive Impairment, Resistance Exercise,
EEG, Cognitive Function, Elastic Band

Student Number : 2011-—-23668
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(KGDS : Korean Form of Geriatric Depression Scale)
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(Korean version of Montreal Cognitive Assessment)
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<E £-8> Digit Span Test ZA}X|

Digit Span test(xXl 2|27] ZHAD
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(Digit Span Forward) (Digit Span Backward)
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3
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<HE.9> EXTH|HAZAL HALK]

EH| tho] oA HAL
(Controlled Oral Word Association Test, COWAT)
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<HE.11> StroopZAX|
O LAFE 4A|

Stroop Test(AEFZAD
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Stroop Test(AEFZHAD
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<Stroop Test UX|eHE HAIX|>

=3 =z == == npst =5 =z =t =g =23 == npEr =z ==

i3 =z =23 == == =5 =23 =z = =z == = =23 U=

== | z#y | wz | wer | == o | == | wz | @ == | wz | wy | == | =z

== | #y | == | ww | =z == | wz | z#y | wmer == | wz | me | == | @y

o | == | ww | @y | ==t zy | mw | == | =z Ty | wzm | == | == | we

== | @y | wz | == | et o | #y | == | == =2 | me | @y | == | ==

HE | == | == | wz | me oW | == | =5 | =z as | == | == | wz | we

== | @y | == | wzr | wer wy | 2y | == | == =5 | == | me | wmz | @y

== opEr =@23 =2 =z =2 =z =23 =5

ay | == e | == | =z

=z == =23 ok == =8 k=] =z s =2 =z == =k @23

=23 == =5 sk =z =5 =23 =t =z == =z =gt =k =23

== EEr == @23 =z == = = o =z oEr == == =23

== | me | == | wz | A@An me | By | == | ez == | @y | wer | ez | ==

oE | == | wzw | == | #s == | @y | == | = me | == | == | #@n | =z

Ty | == | ww | == | me mEr | w2 | #@y | == == | @y | == | w=r | =z

== =1 == =z == k=] =3 =2 =5 =z a3 == =3 ==

z2d | we | == | mm | == 2 | == | mz | wmer =5 | == | wz | we | A

w2 | == | #y | mer | == Ay | == | == | =z w2 | #@n | == | == | me
== | == | mer | wz | #y me | == | #@n | == = | == | @y | == | mer
ay | we | wmz | == | == 2 | == | wz | == == | mer | wzw | @y | ==

=z =23 == o=k =5 =5 =t =23 =gt =323 =z ek =2f ==

== =z TRy @23 == == =23 =2 =z =z == == =3 e

oE | wy | =w | == | #d oy | == | ma | == mEr | wy | == | == | #d

@23 =z == e == =z == @23 oy =z o == =3 ==

e =z == =323 == k=] =3 =5 == == =33 IpEr =z ==
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<Stroop Test EUX|&t AMX|>

== | == | @y | w= | =z T2 | == | m= | == | @y | =z B | uy | == | mzm | #@n | ==t
ZE | #@y | == | wer | == | mer =22 | zn | == | wey | == ZE | == | #@n | wz | == | mer
= == | me | #n | == | =z 2 | =5 | == | wz | wer | A@An zE | == | == | wmz | m="
e | we | == | #@e | == | wme s | wz | @9 | =5 | == | we == | == | @y | == | wz | w=
[ == | mer | ww | #@m | == Sie | ww | == | @y | == | mer == | we | @y | == | wa

=2 | #y | me | == | == 3 == | m= | wmz | #@An | == = w2 | == | #@m | we | ==
T | == | B | == | wmzr | we == | =z | == | #Ay | w= | == ZE | zZm | == | == | o= | =z
e | we | #@n | == | == | ez ==t | == | w= | wz | an | == | wm | == | @y | =z
ZE | == | me | @y | == | wz - o | we | ww | == | == = == | m=m | == | wz | an
== | met | == | #@n | == | wmw =5 | =z | #@n | == | Wy | == uier | we | ==t | wz | == | =A@y

== | me | wz | #@n | o= = | o= | wz | m= | @9 | == =Y | @9 | o= | wz | == | m=
== | =z | @y | me | == | == o | wy | wmw | == | == | A#y == | we | @y | wz | ==t
=5 | == | @y | == | wz | we == | oy | wn | == | my | o= = | #n | me | ow | wmz | ==
w2 | we | A#An | == | == | wa mE | w | == | #@n | == == | wz | == | #= | m= | ==
s | we | == | == | wmer | wme o | == | wz | == | w= | #@d == | == | == | wmer | wz | #s
met | == | wet | == | #@m | wz == | =y | wus | == | == | &2y T |z | mrer | we | == | ==

== | we | == | wz | #= ZE | == | @y | me | wz@ | L= == | wmz | 7y | == | om | ==
w2 | we | == | ww | == | @y mE | == | == | #An | wa w2 | == | wa | we | #n | ==
= [ #E | w=r | wwr | == | wer = | == | #y | == | mer | e o | wmzw | —w | == | asn
== | == | w= | #y | wz | == mE | wz | zy | == | me | == T | Ty | wmzm | == | wme | ==
== | @3 | m= | == | wzm | == t2 | =% | == | wz | mw | #F = | wz | o= | #m | == | m=

=D | == | #n | we | == =Y | @y | == | == | wer == | == | we | mm | @y | ==
o == | == | wme | ww | A == | ww | == | @y | == | we == | == | @y | we | =
= e | wer | wm | == | == mE | == | me | wz | #Am | == | B | == | wz | == | wmer
== | wet | wmzn | == | @y | == == | @y | wz | me | == | == ZE | == | w= | @m | == | =z
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