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(1) A A% (Fat Mass)

A A

(2) A A (Fat Free Mass)
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3) H4kA A #H F(Maximal Oxygen Consumption: Vo,max)
A dHA F(Vomaxy2 A7 HAAZ 5st= Tl AT + As
SANTG Al o, AduAY] HY TsF THe wdsH, A

of 93] mmHg(millimeters of mercury) @92 SHEHW, o|¢r] ¢

(systolic blood pressure: SBP)¥} 4==7] & %f(diastolic blood pressure:

DBP)o.2 #FHT}

5) Ay & A) & (physical fitness in the daily lives)
LFEAEAAE 17 #E Ago WHAAY A 55 XS Ve &
d Age] #§A ® Fdol Fasit S, A dA Bad FE(l: Tt

AL 4%, AREE T)

o
(¢

A FEstenl Zegk vES gAY
(physical fitness in the daily lives)© 2 2 ¢]3}%] 2™ (Clark, 1989), 1
dare va3 2o
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T A Z3| ~HE(Low Density Lipoprotein Cholesterol: LDL-C)
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(Triglyceride: TG)
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ey

A

(Glucose)

e 6o BaUtE T4

o
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e

3

(Lactate)

<
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3

©)

10mlg 5~20mg°]
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7) @ o] A (Fall)
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o} v] ghth(Ginter et al.,
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o]} wleto

1988; Lord, et al.,, 1991).
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8) o}tl 24 &l (Adiponectin)

o EUE S Ayt AEZ FHz golBegd] uRliEE A& AW
ZHo|A] EolH o7 WL 30-kDa] ©ulFolc),

F M= adipocyte complement-related protein of 30 kDa(ACRP30) =
< AdipoQ= wH3tH, AlgolAA = adipose most abundant gene
transcript 1(apM1)¥} gelatin binding protein 28(GBP28)Z ™ tth(Hu et
al.,, 1996, Ouchi et al., 1999; Nakano et al., 1996; Maeda et al., 1996).

9) # A 2 ¥ (Resistin)
A A="L g 3k A A (resist+insulin) L ZFEH FHE EHE
5 3

12.5-kDa®] A]2H|<Ql wE

(Olefsky, 2000).

10) & =3}o]| ™ ¥ (Alzheimer’s Disease: AD)
Frspole NN EA A Ao ¥ NATY &
dor QA% 719"y Fejm AlFtsto] dof Zoll, AlEd Ve B, AFE
ki)

715 Bl T A8 AA 71e BNE = Ho AFA, B

o_>|:

HAAA L e FoFE HEAEao R I o] Fol Bl
4l

_14_



12) A& A F el (Mild Cognitive Impairment: MCI)
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o

oy
N
b
il
iin

16) Circadian Rhythm(% 7 2] &)
Circadian Rhythme A =°] Yl o8 @ F, stF 8= F7]
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circax “°F, 7, diest ‘a7, 1€70]gk= o] Adojoln FdM 7}t A
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18) W X3P & % (Average Walking Speed)
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Tate AT 23

UEb o

;01_
=

i

SREREE

)

3!

J

.

oy

<

e

file)
e

(AAAZE off o] Aol olsf ALt dH)el 7]

[tF2] Z2o](em)*x0.69] + [Th2] 4 o](cm)*0.86]




21) 2 *}& (Coefficient of variation)

N
ol

iy

22) X 3 X 4=(Ambulation index result)

SR
A5E 100902 Bge o ok 408 Atd,

|5

el

T RALE, 29402, 2o, 248 7]

ase)

2)

)
¢

{l

X3P

AN

)]+2}%100

o
ﬁo

it

_17_



0. o]&3 w7

1. P Ao 54

[

1) @Ak} 49

agze] Foe =7pE, AlUE aPa g AEo]l AT FA A - AL

2 - 284 A% 2 AdE A" Sl wet
A A - A3 AR S VLR e

A= Qe wet ztelrt 1Y) WEe dEHOR Forie FEAT
1951 = A %=1 8} 3] (International  Association Gerontology) ol A= 117 2}
o AES t&3 2ol Fofsta o

‘g, (1) SEWste] Hds] 25T F de AA 2F e A&l
= AL 2 S sFetee 9ol HEEH Jhe A7l e A,
(@) A 71H, £7, 7wl =5 de] dojd A7l e AHE, 4) A
ol Slojx e Aol HFH (
2 7lsAEY AR AS TEH A4S A de AT olg stk

T3k Leonard and Breen(1960)2 il Aoz W
o = AR, AEAQ WA AWAEY Tlsel AEEHI A= A, AR A
st wEbx ARE A JAAZE HAC &8l A= AFE'e®E Aol Ath

olof= & A A¥(chronological age)s TALZ 3 1HA}
ol wstatH o= JHIAQD Zfel7b vhekstal I%be] A Al =3t
H= IX5A] 27] wio] AN mFExFR FAs 7 Felsh Yot
3 B vk o, 1984).
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AU FA2aA 59 Yol WA Fasted], ol =318 A vE
Ues 4F AdF 7lsY Astet #E o yopriM e =909 AHeY
< A3tAIZItH(Dempsey and Seals, 1995; Holloszy and Kohrt, 1995).
Kasch 5(1993) HulttadHA@e Ashgo] weddv vl dAatold

A o 3w} ol F] AolE BAFAL olHF Asse AR AP 9

ofr

O
-
£
£
~
jab)
92}
0
=
(@)
P
a9}
=
=
Ne}
\O
W
v

3z Q3 AlgEo] Fiste AL H 45419 IAe] B¢ Vomaxyt
35ml - kg - min"°ldl7} FAX T FAoH, =] ZPNTE T f
JE H471ES 156ml - kg™ - min'ga &

Saltin(1999)2 HthataAdF#Fa Awezte] A M 286ml- kg -
min' Bt} golxW AWML A Frlsla, olRth Fow A
1 &gk wekbA 28.6ml - kg - min'@t 3 sk HU A £
AHAEANA W T8 NEAI 2 5 Uk

rr

o] 704 old7HA & FAEAE AW WE T FTY FFE ITF
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Ll

3IAA Voomaxs StHAIE 4 dvkal gho

Shephard(1982)= 60~70t] ‘&A} #4#ke] Vo,maxgke] 23~33ml - kg
min' 21 B3 stgth o] AL HleE e HF Voymaxit 23~33ml -
kg' - min"2 A9 w3 FFEIAL. YutH O E Voymaxt 304 5-E 3t
2387 AlFstaL 2541 o] Feol= 10dRith ALY 9%A  fHAsh, wid
0.45ml - kg'1 -min?®  ZAdta B3t tH(Dehn and Bruce, 1972;
Heath et al., 1981).

Egte] wWE Al WHatel #Ea" AP AFol Yd, F7|Zre 3
) $EoR wskgh WA BARSA AV AR As A

+ Voomax® T4AE Y 4 o (Lee Jae Moon, Choi Seung Wook,

X
(0]

to

W

m Tea Young and Masahiro Yamasaki, 2004), i1 %}2] AEAA 7]&
& A%e] F7hgel wEt HA Assh=dl 654 B A= 309} Hlalske]
2 o AuEHe 20~30% A dHClarke, 1977), €& 10~40mmHg 7}

flo

Perman and Adams, 1989), HtjAl¥tF+= w 1087t} 10bpm# 7HAgHTH
Zoller, 1987; Wei, 1992). T3t Huj4dut}h 13 AurE3, HuabAhdH
Fe A9A] TFAsSte ASZ YEFSTH(Gerstenblith et al, 1976; Shephard,
1982; Young, 1986; Buskirk and Hodgson, 1987; Ferketi ch et al., 1998).

wspl QWU FR BHe BH 2olrkm, 2ol Bue el 4

(
(

MEFS WA oA wolSelA ®rh ARHoE FAtL Yt B
Z7ksh #%7) @9e) 37} 2AEth l0mmHgRT o 2 5

oL} BmmHgHTH 2 o] AgGe WHo| AL nALH WO 3
FAth 654 o4 1FAE F HolE 0%t I AT Yo

(Vokonas et al, 1988), AWz oAy IHu= o3 HIaA 2R
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(Klag et al., 1990).
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1=

SRl = At

= 8%

65~70%

[c] MR
=1

3} oAbEe

=
=

R R

[o) R
H=

(641
(6%)

A

3

]
b

]

Hy ©
|

&k, 5041 F-E 894 Alo] 4]

(19991)¢] Aol ¢

=
[}

Reaven

H

~o0

™

(24%),

&

¥as s

%

A THE L 20mmHg).

Sold gy By
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el

ol

A o] th(Reaven et al., 1991).
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Aolge a8 24 %] o

t'}‘_]_—

FAIRE o] 2

S

=T} (Montain et al., 1988).
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mf 10wt EFe] 100mle oF 5~6mg® F 7t

_24_



&1_

i
el
._OO
‘m.O

1=

o /\]_El—__‘:
= = o
9] 9] 20% 7}

o] 27
ey

IEEREL

47

o]

AA
oy 1 2)

Ha

_25_



nFAY EFAA W

= ‘;‘i
g5 Wz AR dYHAAX . F Z#H H E(total
cholesterol: TC), A¥UE Ad® FH2HE(low density lipoprotein
cholesterol: LDL-C), &/ AW (triglyceride: TG)e] &%7} F7tstel] weah &
Feadgel f13o] =olAH, nHEE AW F#H AH E(high density

lipoprotein cholesterol; HDL-C)& X9 F7t+= /s H A8k 913 wiu]

#etttal B E oh(Miller et al, 1975). ©]=9 A A HIE &l
A FEEZEIYS AAst BdEHEgeR QI3 ARES WE F
Jem H& aiFEe A&HZ o WErl 2 Fo] Basital AlRE

FAAE AT 502 23 EF TC 5% W3l A 723 HE v}
= A7+ ZF(Carlson and Mossfeldt, 1964; Huttunen, 1979)7} S+ %t

£

H, &d AR gasdvdes 23% Jdh(Cooper et al, 1976; A,
1992).

‘A A (Triglyceride)& w2 &°l 7Hd B& 4
o ot dF FAYo] 20~60%7HA] HAHT
A AA = Ao (Thompson et al,, 1990; Williams et al., 1983; Thompson
et al, 1980), ol <= Y Fo FAHAAWOZRYH Aito] el F o
Aol F7hE 7] wWiFoleta A 4 Urh(David, 1984).

il

Fox$} Mathews(1981)<]

U
ot

< wed AAY T

rr

Aol B2 Ay ATol

—

7= ol#e Wdke TG w&7F &5l Bl w2 AgelAM s

el Yebd ol Zaskin.
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T3 Huguchi 5(1992)9] Aol E B 654191 nHAE Pz A

79 Jgr|E A3 Adxm, TC T=7F 195mg/dleE HlEFHT

o

7HE Hole= Ao=E &
< AFol e B3slar J=dl(Gordon et al, 1977; Johnson et al., 1982),
Ratliff 5(1978)¢] AFAME THAE iAoz 205 FoF 399 2L

AR dule ddez A7y EZE2IPS AAJste] HDL-C &%

Wbt Zhstthe 499 Zastdrke 4% 5 47 2k AHA

LDL-C ¥Ev A9¥d 7ted FH28ES 59 7 e 28§
ANA THAE dodle Aoz dEA Utk Kannel 5(1983) <l&tH
LDL-C #%7} 130mg/dlo]’del™ s 437t A1Zk= ™, TC7} 300mg/dl1]
78 200mg/dlol sl Adviule] SEo] 3wy ©f wrhal Haskglon,

d3 LDL-CE HF fAita AFA 522 3] 93 #44AE Hole

)

Aoz AFA¥y ®Bixil S (Gordon, 1977; Hartung et al., 1980), 7+
AT A% At (Gaesser and Rich, 1984).
85 B9 AHAE YAHCE Vommaxe] 70~80%2 FE=E F 33, dF

302 < 2FZEIAYS HAS 23, HDL-C %9 F7tet TG &2



o] 4] HDL-C &

T o] =79} TG:HDL-C ratiod]
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3e] ZHAo]lH(Evans, 1995), =49
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H
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Nd
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o}
Lo

il

tH(Vandervoort et al., 2001).

1%

H

)

1A tHCampbell, 1973). =3}l wh

I KIS
Hr}

PN A S EAE DI FhAe o] o

3l, &

o w4

uk
=e)

FA1el M H

S

1 & Aoz I Atk (Lexell et al, 1988).

C

of #Hxo] At} Roubenoff

B
‘.mo

hol W

9|

4 FAY 2

oju
700

‘@O

0
Lo

M) 4 (Bellew, 2004), <2 =719 ZF2(Lexell, 2000), HI

7+A

=
=

7}(Kent-Braun, 2000; Rice et al.,, 1989)

Nlo

—~
o

™ (Bell and Hoshizaki 1981), Larsson &

H 11~704) ¢ ©]

S

(1979)¢] Aol 9

at

713

A Wb o™, 50~594190 o] =ZejA ZHAstr] AlAGT

F AT

S

=
[¢)

o] =A

Z8e =33 Az, 20~294 9

-
.

40~49 4

H3

A = A 7t (Doherty,

Aurz o= 40thet 50t)7}A]

=9

9] a7 HAH oz dojuh oF 30%0l A 45% 2]
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92 A " th(Vandervoort, 2002).
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TH(Thomas,
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90t 7+A] 56% <]

el
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Ho
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e
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]

W

and Spriet, 1996).

(2001)¢] Aol o

p==
[¢}

Akima

409}, 50tH, 60t

Kol
L
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o
Do
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s

s

o)

. A7 (eccentric) &5 5 H
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™
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oj
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JJo
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e

,_llyl
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(Poulin, 1992).

AE B FAH(McCartney et al., 1993, Moritani and Devries, 1980).
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et s o]zt AHolstar ATHACSM, 2000).
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el Wb EAhe
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+
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A TH(Spirduso, 1995).
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Aol o|gg of7]

&
L .

B

oo

(ACSM, 1998; Grabiner et al., 1993).

M
il

o]

o

and

(Bell

Hoshizaki 1981; Bergstrom et al., 1985; Lung et al., 1996), A17+¢] 7 3}o
e =sto] YiME YEtAIRE F2 HARG o] 7] 91" T (Spirduso, 1995).

3o wet vERd
} A Th(Einkauf et al., 1987, Moll and Wright, 1971).
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(1994)8] A7l 9

A==
¢}

King

B
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SHA

A

o

reach A7} 60~704] Afo]XE 1t} 70~804] Alo]of A
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T
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Aol Jebith
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o)

I 1o ™ (Roberta and Jessie, 1999), Tanaka 5 (1995)¢] <7<l

NE 654 ool B TEANAN FRADT] Aol
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H
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7¥etel whet

=
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)
—_

13
v
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)
vaﬂ
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} A tH(Chakravarty and Webley, 1993).
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7. 1H RS F

e

= #3}

Wi A A, WA B M) BE, B A%, AAAL s2E x
2, GAEe] A4 5 dotd F28 A¥e Ak H2 2L I &

o x3= 7173 4% (bone mineral density)E RHETHAL SO}

i

714 (bone matrix)el]l gk FHH F71AHY &S =EEE o= 9
Foll Ay FEET ARGl AAN BA dedh. Shes 483 A St
A oF 254l Hol 2Uxe] =P ok, 50417t

E AW 2 5 HAHoR Fadn AR Me BEE 304714 2
He ez guEA den, 29 ¥4 v FPRTE g2 BopAd

A ool EA2 1del oF 1%4 yehdtiar dhth(Parfitt et al., 1983).
3

A1, 2001), ol=E=E7(estrogen)? VY] E(mineral)®] 74, &, H4E4,
3, 9% 23, d84d T o9& obrjEtt= Hix Ut} (Jackson and
Kleerekoper, 1990; Spirduso et al., 2005).

HE O ojge A7 4 olF FUR At uehtr] AaE

U] YeEhdti(Mezes and Bartosiewicz, 1982; Bevra et al., 1985).
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tH(Cooper et al,, 1993). F-Eluete] A5 S35 o=
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2005).
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3 854 o]Ae] 46% 2} 754 o]Ae] 36%7f

S

]

L=,
at

o

STk et AR
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3 TH(Nick et al., 2001).
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W 3ko] . Nick

.
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EERDEE

A v (dementia)v= &1 9] ‘demens oAl FEigh E=E ‘Aol glojxl,
‘A 4e] obd A(out of mind) ot 2w S FHA|a Jom, Ttk FHAl
7 SJALQl Pinel 1801'd "4l &3 oJ3tA] 1z, oA ‘55T T/
o Awj'e} ko Awjglt= §oE AHFgoE ARESAoW, 1o A
Esquirol> 18381 "4 41 AME F4, 44 29 =R =w
T3 o] AFE AT (Crawford, 1996). 1 %

2l Alois Alzheimerw "t 3 do] B3 Ao disto]; e BEIAAA
7193 Q1A 75 A2 AR 514 oA} Sxpe] FHlE WA A
dzsto]my Aol thaf dH A 7] A A8 THGorman, 1995; Hatanpaa,
1996; Davis et al., 1999).
A o dgo=w Ar|= sty FFTLOE U7 WHYFHOCE A AT

Q_}ﬁ]-ﬂtq ]‘—l—n /\]'1‘?—:], HO]'—OA %Xé‘jﬁ]‘, /\]—%9/] ?:5’:]_/\0]-% o](—;-H ]_‘— O] H ]

il

L

=2
R
rr

217 ol (Organic mental disorder)@ @717 2 71719 o7t EA

s
=
2 ehde], F4E Ax gel, gegel, 19l BEsd g, 47 W

o
filo
i3
)
i)
rlr
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E.?_If
X
ro
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ol\
o
=
o
Au)
k1
o
Lo
rot
&
=J
%

z.
5

Q..
—_
Ne}
0s)
2

7t FARAEANA A4 A - A LTS FRbsIE k(A E S, 2008).
Jorm 5(1987)2 604 ©]F wj 51 vwit} F #j=

=
3 RaEFon, w&d Xuje] A@s FuRW o] & AIFYF
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AR A o H] A & (cognitive reserve)©] FOEE 7|52 A 3fo]| B oW
Al EFt AE F dukal i t(Satz, 1993).

A o] 2 AA H3P/Ad A3 (Degenerative brain disease) & =3}
o] ¥ (Alzheimer’'s Disease: AD), HE# Aoz YAst= IAAJA 1)
(Vascular Dementia: VaD)Z U&= 4 Ui, gEoly 3 53 22 3}
=429 F=, dald Ao, 43 2, Hgd 29, 75 A, 77
(Hydrocephalus) & 604 7}A¢] €1% A2E AA AT Bix o]
X t}(Kalaria and Ballard, 1999; Skoog, 1999; Shah et al., 2000; Kril and
Halliday, 2001).

U= 3}o] ¥ 1 (Alzheimer’'s dementia)©] 50~60%% 714 ¥ LHES 7
Folal loH, HEF Fo WA= A Al (Vascular dementia)7}

~30%, YA 10~30% 7} 71e} 41l gk X|ujo|ch,

dagxme] A A4 Auj@te] 20~30%2 F HAE A UEhd
ARt AT vlas] dZoly -Eiuete] A dadAvfe oA st
o2 HIHA ﬂiﬁ(Shadlen et al,
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e
i
o
o
i)
o
%
v}
)
)
Hir
flo
i,

o] o}3}¥ o] #H ¥ (Pneumonia)°lyt 7+
A 2 A 2ol oA #Ho] AF o] = (Fracture)®] 913

Al #Bh(Kovach and Henschel, 1996). F=3F x|ulje] Z8j &
T wetd 2dx me wAolA XAl gARdERE & F gle 27

(Severe) dEol o]=27] HTal HilsIth(Naso et al, 1990). Wt =5
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S 2 YEEtH(Pollock et al., 1987).
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T2 A7), HE wAel7], WA, ARlwee R Th
FAM ~E# A8 7)(Kim et al, 2004) 522 74

Zo)o] YA FAM DHAES AR FAL &

& (Owen et al, 2000), =24, F=74 F3}, FAH 0SS FHC=E
Sk Gerofit ZZZ 1% (Morey et al., 1994) 5o =2
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2 13 (Schoenfelder et
al,, 2004), ZA3sles, 38 T4, 794, 2719 FFLTC Z=Z 13 (Lazowski,

AMA & ZZ 19 (De Vreede et al., 2004)
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12. Circadian Rhythm¢] 3}
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A, 1995; Z1A 7], 1998).
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. Circadian Rhythmo] W& 25 0]
nBAe] A3 W mRs FF
(AFHA 1)

Effects of exercise on the physiologic changes according to

circadian rhythmin elderly

To determine the effects of cycle ergometer exercise on energy metabolism
and circulatory systems elderly according to circadian rhythm, 10 healthy
elderly females aged over 65 years(65.5+3.0yr) living in Seoul were recruited.
Their heart rate, blood pressure, energy expenditure, carbohydrate oxidation,
fat oxidation, glucose, lactate concentrations and body temperature were
evaluated after 20 min cycle ergometer exercise at 40%Wattmax.

The results were as follows. There is no statistical difference in oxidation
of carbohydrate and fat, and blood glucose and lactate levels. We conclude
that immediately after 20 min cycle ergometer exercise, elderly women
showed a different circulatory response regardless of circadian rhythm,
whereas the 20 min cycle ergometer exercise does not appear to affect

metabolic response.

Key words: circadian rhythm, elderly, heart rate, blood pressure, energy

expenditure
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1) 47 3
B AT e Al sl AFske vHesAl o) ™A 107
(65.5:3.04) 0.2 LGB weFsHol gla, I, A 2, J4dd

A A%, 14 A8 5 dAd 8-S 7 AbES AlQlE it d 3RS

e A7y 234 9

Table 1. Chracteristics of subjects

Variable Old aged women (n=10)
Age(yr) 655 = 3.0
Weight(kg) 56.2 £ 7.5
BMI(kg/m,) 239 + 25
Body fat(%) 311 £ 3.2
Fat mass(kg) 17.7 £ 4.0
Fat free mass(kg) 385 + 3.9
Vo,max(ml/kg/min) 191 £ 5.0
Wattmax 87.0 £ 17.0

Mean + SD
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2) &4 7wl

Table 2. Measure variables and instruments

Variable Model and manufactory Details remark
Sam-wha .
Physique (Korea) Helght
CAS 150A Weight
(Korea) 8
PRODIGY % Body fat, Fat mass,
Body Composition (USA) Fat free mass,

Body mass index

Cycle ergometer

Schiller ERG911S und BP

Operation of exercise

(Germany) intensity

Lactate Lactate Pro Lactate
(Japan)

Glucose SuperGrucocard Glucose
(Japan)

Blood pressure Tango Suntec SBP/DBP

(USA)

Cardiorespiratory test

Ergo Spirometry
CS-200 BP-200
(Germany)

Vo, VCo;, HR, ECG
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3 23 4% 2 Wy

2 d7e e soqAd gt HEAEAAE eE A AM At

fow, 1 FAH] SAHAGE PHS ge3 2

1 A4 =74
A4 54 Lohman 5(1992)9 WS o]t 23 09:00~11:00 ARl
of 417 (standing height), #F(body weight)S =743}t

2 AAF3 54
AT 2 o]FXAFLE==47)(PRODIGY, GE Medical Systems
Lunar)E ©]-&3td A AW E(% body fat), #| A& (fat mass: FM), A| A&

1o
o

(fat free mass: FFM), 123l A1 A A ZF A5 (body mass index: BMI) 5= =
skt AA T ddE
of Z4stAtt HAA= 4

(i

Fig. 1. Measurement of body composition
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(@) 202 AAATE T2 B AW, G5sts s A

ACSM, 2004)el A AAIG ZAHol o3t

Mo
off
ol
ki
rr
=)
[>
==
[N
o
)
P

40%Wattmax= A3 39t}
o}2(09:00), #41(14:00), A4 (20:00)] AHA oZUHEZS o] &35l
40%Wattmax2] &% =2 2083 AAA &S HAASAT. 7Fs 2l

A ANHoR P MAA FES 74 £FL 74109 4L Tk

B3 60rpme] 3 HAF2 Owattoll A 287 AAA d23vEE o] 8351
THE S AAISFA o, 2023 AAALE TAE 573t AAe 5

A A3 e [(1.67xV0,)-(1.67xVCo0,)-1.92n] , B3-S 2+3}aFo [(4.55
xVCo0y)-(3.21xV0,)-2.87n] o &t AFEstdor, nd ZAAwjEF 135p
g/kg/mino 2 o] 93} % th(Frayn, 1983; Romijn et al., 2000).

(5) % Glucose®} Lactate =7
T 7 UAUA J2E 242 9131 €F Glucoses} Lactate 57
S HAAL 208 T Foll HEAEY HA 7ol FAZEHSE o]&

ste] oF 01ccd AE AFAsIRoH, BAEAL Super Grucocard 1T

(Japan), Lactate Pro(Japan)E ©]-&3ts #2433
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3. 47 2%
1) Circadian Rhythmdl] W& %4 W3}
1% oA 10%(65.53.04)S diFezZ  o}3(09:00), A1(14:00), A9

(20:00)l 40%Wattmax2] % ZFE=Z 2013 AAA &S AATG &, &
A o] Hats =Astgen, 2 AFe <Fig 3~5>0)A HiE niel 2o

ﬁ

(1) Circadian Rhythmeol] @& 20 AHd AR5 & Aty W3}

obd, A4, A9 Azte] 2083t AHA *F F H Avtere 44
101.0+21.1bpm, 102.4+23.8bpm, 101.7+21.2bpm & &
A FATh AR AT wWE T Fo AUl wsle A A|(72.2+
8.5bpm)<} BluLsle] 5%(107.4+16.2bpm), 10:F(108.7+17.1bpm), 15++(110.3+
18.7bpm), 20%(109.7+19.3bpm) S 2 F2|&}A Z 7} o} (p<.05).

Ho
Lo
rot
_>"l_'4
o
fr
i)
)
v
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40 T T T T 1
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Fig. 3. Change of heart rate after 20min cycle ergometer exercise

according to circadian rhythm
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(2) Circadian Rhythmol] @& 20% AHALE * F57189 W3t
obd, WA, A A 08 AAA £F F B

PN
T
zZ+zr 155.9419.0mmHg, 153.6+22.8mmHg, 156.1+18.1mmHg° =
ol YUEtA] &skth Al Ao mE F T FEHVIEY

)=

A A(125.4+16.6mmHg) ¢} Hluste] 58 (164.8+11.8mmHg), 10%(161.3+12.6

mmHg), 15%(162.1+12.5mmHg), 20++(162.5+13.0mmHg) 2= 2|3} A
718} A TH(p<.05).
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Fig. 4.
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et

rest S5min 10min 15min 20min

Change of SBP after 20min cycle ergometer exercise

according to circadian rhythm
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(3) Circadian Rhythmoll w2 20% AAALF F S3F7|det H3

ok, A4, AY A 2083t AFA eE F HTE FAVEG
Z}7} 80.7+9.0mmHg, 80.9+11.3mmHg, 83.1+10.7mmHgo.2
VFEREA] btttk AIZE Ao mE &% T SFE7ES Wse AFA
(75.949.5mmHg) 9} Bl aldte] 58(85.6+11.7mmHg), 10+ (82.8+8.6mmHg), 15
E(81.7+10.3mmHg), 20%(81.7+9.7mmHg) .2 23 2ol Yebx] &
XTh.
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according to circadian rhythm
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2) Circadian Rhythmdl] @& o2 hALA ¥ 3}

18 oA 10%(65.53.041)S Ao E ok (09:00), HA4l(14:00), A4
(20:00)° 40%Wattmax2] &% ZEZ 20837 AAA &5 2AAF F, o
YA AAI Y] Wsts SAs9on, 1 AP <Fig. 6~8>0lA K uhe}
Faasy

of
o
r
N
o
i
2
2o
oy
E
b

Mo

(1) Circadian Rhythmol w2 20% =}3 A

obd, A4, AY Ao 2083t ARA *F F FHE gsE g
g2 Z+7F 0.697+0.510g/min, 0.789+0.521g/min, 0.993+0.770g/min.Z, A
9 Al A w2 FAdFe BEiou, #o3 Aole yEUA asit.
AIZE BItel wmE E T i AR WEe FAA(0.294+
0.234g/min)9} Wl 3le]  5%(0.957+0.638g/min), 10%(0.928+0.590g/min),
15%-(0.977+0.584g/min), 20%(0.975+0.678g/min) o2 ]34 Z7}8t it
(p<.05).
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-1.00 |
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Fig. 6. Change of carbohydrate oxidation after 20min cycle
ergometer exercise according to circadian rhythm
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(2) Circadian Rhythmol] @& 202 AHAE F AWiksta wst

obd, A4, A9 Aol 20&3te] AAA »F F B A s
7+7} 0.078+0.232g/min, 0.036+0.264g/min, -0.020+0.379g/min. 2, A4 A|
Aol 7hE e AFS Bioy, Fo3 zole dEuA skt ARt
Aol ME &5 Fo AW s wste FAHA(0.065+0.287g/min) 2} H]
wdte] 5%(0.024+0.312g/min), 10%(0.050£0.272g/min), 15%(0.009+0.288g
/min), 20%(0.008+0.347g/min) 2.2 23 2}ol= VA ekstt)
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Fig. 7. Change of fat oxidation after 20min cycle ergometer exercise
according to circadian rhythm
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(3) Circadian Rhythmel] w& 208 AHALE F A Ln=F st

obx, A4, A9 Aol 2083 AHAA F F Hit A|ALHF
2 Z}7} 3.4+1.3kcal/min, 3.3+1.4kcal/min, 3.2+1.1kcal/min®. &, 2]k =}
ol WEtA] FUuth A A ©E &F Fo odyALng W=
A Al (1.240.3kcal/min) el BluLste] 53(3.8£0.9kcal/min), 10+%(3.9+0.8kcal
/min), 154 (3.7+0.9kcal/min), 20+*(3.7+1.0kcal/min)S.2 F2|3}A Z7}3}

A THp<.05).
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I
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Change of REE after 20min cycle ergometer exercise
according to circadian rhythm

_88_



3) Circadian Rhythmol| w2 Y JA R W3}

a7 o4 109 (65.5£3.04)S tigoZ o (09:00), HA(14:00), A9
(20:00)°1 40%Wattmax] &% ZEZ 2083 AAA 55 AN F, &

Aol WstE FAsIFen, 1 A= <Fig. 9~10>4 H= vpe}
(1) Circadian Rhythmel w2 208 AAAST & 9 HI
obd, A4, AY A 2087+ AAA & F HT I o
A A vls) A Aol 7HE w2 AEFS BAou, Fo3 A

o= YehtAl stth 2083 AAA F 2(109.8+18.5mg/dl) ¥ Bl
st} &% $(87.3+14.5mg/dl)ol 2 8HAl A th(p<.05).
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Fig. 9. Change of glucose after 20min cycle ergometer exercise
according to circadian rhythm
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(2) Circadian Rhythmol] @& 20& AHAF 5

obx, A4, AY Azl 087e AAA %5

A4 A wls) AY Aol 1 Re A%e wioy, &

ol UEIA it 2087ke] AMA &% A(L6£07mmol)T ]

& F(2.7+1.2mmol)oll T+ A F7t8t A TH(p<.05).

Mo
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Fig. 10. Change of lactate after 20min cycle ergometer exercise
according to circadian rhythm
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4) Circadian Rhythme] @& | W3}

a7 o4 109 (65.5£3.04)S tigoZ o (09:00), HA(14:00), A9
(20:00)° 40%Wattmax®] & ZAEZ 2087 AHA 5 AAS &, A

o= = pud

<+ WHEE S48 en, O Ad= (Fig 11) <A He= npe 2o
(1) Circadian Rhythmel @& 20& AHdAEE & A2 H3}

obd, A4, AY ARt 2083t AHA FF F HE A& ok
A4 Azidel s Ay Alide] 7HE =& A BIou, FoF A
ol vehtA gtk 208719 AAA &5 A(358+0.7C
T F(36.1+0.7C)ll F23tA Z7Fak A Th(p<.05).

a1
fe’d
+
o
N
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Fig. 11. Change of body temperature after 20min cycle ergometer
exercise according to circadian rhythm
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5.

1082 422 Circadian Rhythmo]

3

04/\

£

o

\

..AO

654 ©]

T

B/

oM
oju

gl
ol

A4 A

A4,

1) o},

o] Wsle BAE

ﬂmwo

il

YEFA] AR, AIZHE Fhell wh

FOAF Aol

a]

X

193 o} (p<.05).

7}s

A %

st

BhbA ekgkAR, Al

& AT (p<.05).

7}

=
[}

AN

3) o].;‘d, @M, A

o))

]

)
B
o)
oF

\‘%
o

B T}H(p<.05).
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AATH, ARAE 2 AR BAE I
(@A 2)

Effects of aerobic exercise training on body composition, physical fitness in

the daily lives and blood components in elderly women

We evaluated the value of aerobic exercise training on body composition,
physical fitness in the daily lives and blood components. Exercise program of
this study were consisted of a 12 weeks of aerobic exercise training. A total of
30 healthy elderly women aged 65~75 years were randomly assigned to either
an aerobic exercise training group(n=15), or control group(n=15).

The effects of 12 weeks of aerobic exercise training on body composition,
measure physical fithess in the daily lives, Voomax and blood components
were studied in pre and post exercise training. During the exercise training
period, the aerobic training group had a significant(p<.05) variation in arm
curl, standing up and sitting down a chair, standing up from a supine
position, sit-and-reach, stretch test, leg endurance against wall, 10m walking
speed and Vomax except for blood components as compared with the control
group. But during the exercise training period, had not a significant change in
the body composition except for fat free mass(p<.05).

Aerobic exercise training resulted in markedly changes to body composition,
measure physical fithess in the daily lives and blood components for elderly
women during 12 weeks. These data suggest that greater improvement in body
composition, measure physical fitness in the daily lives and blood components

is achieved when aerobic training is added to program in elderly women.

Key words: aerobic exercise training, body composition, physical fitness in the

daily lives, blood components, elderly women
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oy

Table 3. Physical characteristics of subjects

=15)

Control group(n

=15)

Traing group(n

Variables

672 + 2.7

668 + 2.9

Age(yr)

153.0 + 4.9

152.0 + 6.4

Height(cm)

60.7 £ 6.3

578 + 6.1

Weight(kg)

338 + 5.1 34.7 £ 58

Body fat(%)

Mean = SD
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A7 24& Lohman 5(1992)¢) W< o] 43kl 23 09:00~11:00 Ate]
o A% (standing height), A% (body weight)S =743} 1t}.

3) gAY =4

A Ee EFFAd(Bravo et al, 1994)3 A1E]%(Bravo et al, 1994;
Shaulis et al., 1994)7} & & FolA S st 127 I&5&

g8kt
o} (grip strength, kg), 5 ¥F-8 FAM(catching a dropped bar, cm), “&<t
=4l (arm curl, num/30sec), YAfoll UTh YojA7|(standing up and

sitting down a chair, num/30sec), TRt Yo 7|(standing up from a
supine position, sec), 2o} Sl SO 2 333] 7](sit-and-reach, cm), Tl
9]9kA 7] (one leg balance with eyes open, sec), ¥ 5 FHE AZdd 37
(stretch test, cm), & ¢FS 2 W 7|(functional reach, m), F &7|7](carrying
beans using chopsticks, num/30sec), 3tA| A7 ¥ (leg endurance against

wall, sec), 10m 2.3 (10m walking speed, sec)S =743} th<Fig. 12>.
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g Rl 4% 2N ORI ING I AT o IN7E

ooz B FIOMYENT  {0m ¥% FHG 29 A a3 A LR

Fig. 12. Measurement of physical fitness in the daily lives

(4) Voomax®] A&& 93 && st

A4 A o 231 1] B (Aerobike 75XL, Japan)Z ©]-g&3le] S P o =4
& A * LampH-3PH(15watt/sec)oll o]all 4¥F7F HRmax(205-4

[e]
o
B)x0.75¢] 75%°] =Este wj7hA] Ao AHA HEHS HAAEA

Autrel SERsle] BAZYH AAAANL Tod
3, 9Y8 HRS Vool A4 3Ax oy

£

(PWC75% HRmax)E A4 3t%
B Vor75%HRmax % Vomax< 743} th(Miyashita et al.,, 1985).
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A& 12A17F o) T8-S & AdEjolA 08:30:E0l SRS oF 304
2 Es FHEA 3 ¥ F 4 (antecubital vein)oll A 13]8 FALVIE oF
10mle] ¥HES AP35t HDL-C, LDL-C, TG, ¥ & (white blood cell:
WBC), A& (red blood cell: RBC), &|E = =Z¥1l(hemoglobin: Hb), dvlE
A2 E (hematocrit: Hct), 18|31 % (blood glucose)i-A]oll o] &= AoH,
I FAHEL v 2

TC= hitachi 747(Japan)< ©]-83}] enzymatic colorimetric test=,
HDL-C= hitachi 7150(Japan)< ©]-83} enzymatic colorimetric test=, 17

31 LDL-C= hitachi 71508 ©]-83%F parameter colorimetric testZ 233}
mg/dl @92 7]Z34th. TG+ hitachi 747(Hitachi, Japan)< ©] 83t
enzymatic test=, blood glucose< hitachi 747(Hitachi, Japan)< ©]-& 3}
hexokinase/G6P-DH assay® 743t mg/dl @92 7|53t Hete
ADVIA 120(Bayer, USA)& ©]&3dte] %= 7|53ttt Hb2 Cel Dyn
3000(USA)S ©]&3F cyanmethemoglobin®ol] & EAsle] o/dl Y&
7138,
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FAE4 SETRIRL
WasEz, Foolzululs), Ve 12F, SEAXALE 15T 408
AN, FHEE 108, AeeE 1089 ABe T £ 0% 4

Table 4. Program of aerobic exercise

Frequency 3 times/week
Duration 60 min/session
Intensity THR 120~130, RPE 11~13
Warm-up: Calisthenics, Stretching 10min
. Main exercise:
Exercise
(Mon: korea dance, Wed: sports dance, 40min
Program Fri: aerobic dance)
Cool-down: Stretching 10min
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3. 944+ A+

1) AATH AR £4 23

1273 AR S 2209 AA & AAFA AR 24 23 <Table
5>, <Fig. 13~16>°| 4 H+= n}e} 2t}

Table 5. Change of body composition before and after 12 weeks exercise

program
F-value Pr>F
Item Group Pre-test Post-test Group, Test,
Group*Test
Training  37.5£3.5 374134 4.371
Fat Mass(kg) .058
Control 40.1+3.6 40.0+3.2 011
Training  20.4+4.3 21.64.1 1.802
Fat Free Mass(kg) 5.704 024
Control 20.6+4.7 20.1+44 .013
Training  33.845.1 33.0£4.7 208
Body Fat(%) 3.512
Control 34.7+5.8 33.8+4.5 .010
Training  0.93£0.5 0.93£0.4 1427
Waist-Hip Ratio 1.318

Control  0.95:0.6 1.0£14 1.344

Mean * SD, p<.05
" Significantly different between before and after
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=
<Fig. 13>14] BE kst 2o, $E AW MLFPD BF A, A, 3

S 2g oA e AFol7h YEhA]l skt

46.0

44.0

Fat Mass(kg)

42.0

40.0
“®Training

ﬁ “®Control

38.0
36.0
34.0

32.0
pre post

Fig. 13. Change of fat mass before and after 12 weeks
exercise program
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21.6+4.kg= °F 1.2kg(0.26

r-{o
B .|o{.

28.0

AA & AR F4 A= <Table 5>,

153w ol FHok 9@ AF 220

*

% % A 20.4+4.3kgol A
%7}6}9&01:4(%05) e

26.0

24.0

Fat Free Mass(kg)

22.0

20.0

18.0

16.0

14.0

12.0

10.0
pre

post

“®Training
“#Control

Fig. 14. Change of fat free mass before and after 12 weeks

exercise program

- 111 -



=
<Fig. 15> A H= upe} o], e vesgded 25 A7), J, 4

S 2g oA e AFol7h YEhA]l skt

46.0

42.0

% Body Fat(%)

38.0

340 S Training

“®Control
30.0

26.0

22.0
pre post

Fig. 15. Change of body fat before and after 12 weeks
exercise program
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125730 fakad X2 AA & BERAYE B4
5>, <Fig. 16>°]A K= uie} o], E5JEH Hlesdd 25 A7),

o, FEAEAN FAF Aol7h GEtA gtk

g w
(O] o

Waist-Hip Ratio (%)
N
o

L5 “®Training

“®Control
Lo P———

0.5

0.0
pre post

Fig. 16. Change of waist-hip ratio before and after 12 weeks
exercise program
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2) AEAY B® HALHFAF Y 2

Table 6. Change of physical fitness in the daily lives before and after 12
weeks exercise program

F-value Pr>F

Item Group Pre-test Post-test Group, Test,
Group*Test
Training 222+¢29  239#31 1173
Grip strength L(kg) 17.574
Control  23.3+3.1 242123 000

Training 229+29 24931  0.360
Grip strength R(kg) 4.939
Control 24.1+3.6 24.8+3.1 1.154

Training 23446 25435 583

Arm curl(numy/30sec) 6.716 015
Control  21.4+5.1 22.2+5.7 614
‘s ) 6.188 019
Standing up and sitting Training  17.1£2.6 25.3£6.8 20989 001
down a chair(nuny30se) conprol 192450 202827 phee
‘s ¥ 31.402 .001
Leg endurance Training 52.7+133  59.1+3.2 10921 003

against wall(sec)  conrol 5034110 4942104° ¢y

Training  5.3+3.5 8.0+4.2° 12.860 001

Scratch test(cm) 1.197
Control 6.21+5.2 6.0£5.4 4.669

Training 14.2t54 20654 10219 004
Sit and reach(cm) . 32.269 .001
Control  15.1+8.1 16.9+5.8 9.831

Training 266+28  27.6+37 4097
Functional reach(cm) 064
Control  28.618.1 28.216.2 10.593

ini 558
One leg balance Training 29.2t144  31.8+17.1 299

with eyes open(sec)  conrol  223+184 258492 7
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Training  54%09  52+08 5.504 027
10m walking speed(sec) " 13.33 001
Control ~ 5.2+1.1 5.0£0.3

4486

Standing up from a  Training  39:08 3609 %45'111852 001
supine position(sec)  Control  25:03  2.3%0.3 090
Catching a dropped ~ Training 27459 ~ 281t61 1047
1.241
bar(cn) Control 243168  241#55  gg»
Carrying Training 159+28 16760 41461
1.048
beans(numy30sec)  Control 11620 138454 g

VO,max Training 24740 28476 16204 001

(- kg - min) — 1702 001
8 Control  22.7+4.2 23.5+3.2 913

Mean + SD, p<.05

" Significantly different between before and after

* Significantly different between group
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239 AA F g oy A ZIe <Table
6>, <Fig. 17>°|A R uie} o], 5 HEsIE ZF A7,

o, BEAgolN o8 Folst YEtA gk

30.0

27.0

Grip strength L(kg)

24.0
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21.0 “®Control

18.0

15.0
pre post

Fig. 17. Change of grip strength left before and after 12 weeks
exercise program
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(2 2E2& o4 =4 24
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6>, <Fig. 18>0+ B wle} o,
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e
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25.0
“®Training
20.0 “®Control
15.0
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pre post

Fig. 18. Change of grip strength right before and after 12 weeks
exercise program
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TEZEOY AA F S 2AY 4 A= <Table
6>, <Fig. 19>914 RE wiel o], $FEJTY 4% &5 A 2344630
A F 25413582 oF 2038](85%) FoEHA T7HEHA LM (p<.05),
TG HEEHT glolM Hd 7 FuAdMe FoAFd Aolrt v
EhutA] kst

Jo

35.0

30.0

Arm curl(num/30sec)

“®Training
20.0 “Control

15.0

10.0
pre post

Fig. 19. Change of arm curl before and after 12 weeks
exercise program
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(@) Ao gk AolHy) B4 A

1273 fFaked SEZE2ad AA F ozt kgt dojA 7] &4
7}= <Table 6>, <Fig. 20> EH& ule} Zo], £ 4¢ &5 2

17.1£2.68 014 $% ¥ 2536832 °F 823](47.9%)

.
ot

oH(p<05), A7lol YANE 125 &5 F veF
FoeA =4 el thp<05). 28 &5 A AT s FLdHE &

o% 2pol7k thehtA ket

40.0

35.0 *

30.0

250 “®Training

“Control
20.0

15.0

Standing up and sitting down a chair(num/30sec)

10.0
pre post

Fig. 20. Change of standing up and down a chair before and after
12 weeks exercise program
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Fol Aol7h e ek,

75.0

70.0 *

65.0
60.0
55.0 «
>0.0 “®Training
45.0 “#Control

Leg endurance against wall(sec)

40.0
35.0
30.0
25.0

pre post

Fig. 21. Change of leg endurance against wall before and after
12 weeks exercise program
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= l
A= <Table 6>, <Fig. 22>0l|4] K& ule} o], 53T Ae &5

A 53+3.5cmo A =%

8.0£42cm& F 2.7cm(50.9%)

u
Ho
o
off
o
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olN
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off
o

Qo (p<05), LEATIH HeEATe AVl HEAEANE Fol@ A
o7} tehbA e gkeh.

Back scratch test(cm)
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oy
(=)

6.0

4.0

2.0

0.0

“®Training
“®Control

pre post

Fig. 22. Change of scratch test before and after 12 weeks

exercise program
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o] FostAl =A YEbgt(p<.05). 22U % A AlHT F5 o)A
= Fo% Aol7t vEhuA et

30.0

25.0

20.0 ]
k-

>0 “®Training
“#Control

Sit and reach(cm)

10.0

5.0

0.0
pre post

Fig. 23. Change of sit and reach before and after
12 weeks exercise program
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<Table 6>, <Fig. 24> B w9} o], 3G HlEEHT 5 A

Functional reach(cm)
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, AN o7 2ol7h YEA ekt

“®Training
“®Control

pre post

Fig. 24. Change of functional reach before and after
12 weeks exercise program
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pre post

Fig. 25. Change of one leg balance with eyes open
before and after 12 weeks exercise program
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(10) 10m ®3 ¥ Az

1257 FAtadd sz2ad A4 F 10m 23 24 Z3+= <Table
6>, <Fig. 26> A Hz= nie} o], wefdde] 45 w5 & 54+0.9secol
A &% F 52+08secE F 0.2sec(3.7%)
Al7lel YOIME 125 5 F HEEH
A U thp<05). 22u €5 A A FsAgdHE F98 Aol
7F dEhA st
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6.0
55

*
*
5.0 .\* | “®Training

45 “#Control

10m walking speed(sec)

4.0
3.5

3.0
pre post

Fig. 26. Change of 10m walking speed before and after
12 weeks exercise program
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Fig. 27. Change of standing up from a supine position
before and after 12 weeks exercise program
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Fig. 28. Change of catching a dropped bar before and after
12 weeks exercise program
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Fig. 29. Change of carrying beans before and after
12 weeks exercise program
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<Table 6>, <Fig. 30>°4 X wupe} o], G A¢ & A
24.7+4.0ml - kg - min"ol X &% F 284+7.6ml - kg' - min"Z < 3.7ml -
kg' - min"(14.9%)2 A SIFR oM (p<.05), Al7lol AAME 125
T F HEEHd v &5l fFsA A YERTp<05). 1
Hu &5 A AT F5AEAME FoS Zol7b vEhA gttt
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Fig. 30. Change of Vo,max before and after 12 weeks
exercise program
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O AA & dAHE BA Hi= <Table 7>,

Table 7. Change of blood components before and after 12 weeks exercise

program
F-value Pr>F
Item Group Pre-test Post-test Group, Test,
Group*Test
. Training  568+148  57.6+132 3.086
HDL-C(mg - dI") 0.962

Control 52.0+14.5 49.2+9.7 1.936

. Training 1388:270 128:248 471
LDL-C(mg - dI”) 1.667
Control  1258+440 1216387 o

. Training 9653243  97.9:232 005

Glucose(mg - dI’) 1.002
Control ~ 939282  99.3£217 318

. Training 4103 4.0+0.3 208
RBC(million/mm™) 3,512
Control 49124 44104 010

. Training  64+18 5.2t15 1.089
WBC(million/mm™) 1.827
Control 6.11£1.5 6.11£1.5 2390

Training 38520 38321 4117

Hematocrit(%) 274
Control 40.4+3.6 40.6+2.7 843

Training 12806  12.7+0.6 1415

Hemoglobin(g/dl) 2.049

Control 13.311.0 12.9+£0.9 1.491

Mean £ SD
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Fig. 31. Change of HDL-C before and after 12 weeks
exercise program
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Fig. 32. Change of LDL-C before and after 12 weeks
exercise program
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(3) Glucose &+ 2=}
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Fig. 33. Change of glucose before and after 12 weeks

exercise program
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Fig. 34. Change of RBC before and after 12 weeks
exercise program
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(5) WBC &4 A=}
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Fig. 35. Change of WBC before and after 12 weeks
exercise program
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Fig. 36. Change of hematocrit before and after 12 weeks
exercise program
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(7) Hemoglobin 4] A3}
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Fig. 37. Change of hemoglobin before and after 12 weeks

exercise program
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Development of fall prevention exercise program in elderly

The study was designed to examine effect of 10 weeks of resistance
exercise training on physical fithess in the daily lives, isokinetic muscle
function, balance in 30 subjects(exercise training group 15, control group 15)
over 65 years of age. The analysis of data revealed the following findings.

1. After 10 weeks of resistance exercise training, arm curl(4.9num/30sec,
17.8%), standing up and sitting down a chair(7.9num/30sec, 27.8%), leg
endurance against wall(6.4sec, 12.3%), sit and reach(6.4cm, 48.4%), 10m
walking speed(0.9sec, 17.6%) were significantly improved on exercise training
group(p<.01).

2. After 10 weeks of resistance exercise training, the exercise training
group had significantly higher result than the control group on
flexor/extensor peak torque of knee(p<.05).

3. After 10 weeks of resistance exercise training, exercise training group
had significantly better result than control group on dynamic balance and
static balance(p<.05).

It was concluded that 15 old women who had no exercise habit in their
life were positively improved on living physical fitness, isokinetic muscle
function and balance after 10 weeks of resistance training. It was shown that
resistance training program was effective in decreasing the fall risk in old
women through improvement on weakness of muscle endurance strength,

decrease in walking ability, decrease in dynamic balance.

Key words: fall prevention, resistance exercise training, physical fitness in

the daily lives, isokinetic strength, balance function, elderly
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Table 8. Physical characteristics of subjects

Variables Training group(n=15) Control group(n=15)
Age(yr) 66.8 = 2.9 67.2 £ 2.7
Height(cm) 152.0 = 64 153.0 = 4.9
Weight(kg) 59.6 = 8.0 613 £ 6.3
Body fat(%) 340 + 4.7 339 = 6.0
Fat mass(kg) 212 + 48 208 + 5.1
Fat free mass(kg) 369 t 4.1 402 + 4.7
Mean + SD
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Table 9. Resistance exercise program

Frequency 3 times/week

Duration 60 min/session

Intensity RPE 9~14

Warm-up: Stretching 10min

Main exercise: Reps Sets
Upper body (5)
Sholder press
Arm curl
Tricepts extension
Chest press 8~15 3
Rowing
Exercise Lower I;Odyt@) (Rest)
ua
Program ng press 1~2min
Hip adduction/abduction
Side kick
Leg curl
Leg extension
Dorsi flexion
Calf raise
Leg endurance against wall

40min

Cool-down: Stretching 10min
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1) &AH H3}

10573ke] A& Edold HA & A&AHe] Wsl= <Table 10>, <Fig,

38~42>0| A HE= upe} g

Table 10. Change of physical fitness in the daily lives before and after 10 weeks
resistance exercise program

F-value Pr>F

Item Group Pre-test Post-test Group, Test,

Group*Test

Training  27.5t4.6 324435 8.58 021

Arm curl(numy/30sec) 6.72 015
Control  24.415.1 25.245.7" 614

Standing up and Training ~ 28.4+3.6 36.3£6.8 " 6.19 009

sitting down a chair 20.98 001
(numy/30sec) Control ~ 262+50  272+£27" 225

Training 51.7+133  581£32° 3140 001
10.92 .003
Control  483+11.0  49.4+104" 604

Leg endurance
against wall(sec)

Training  13.2t5.4 19.6454" 1021 004
Sit and reach(cm) 3226 .001
Control  14.1#81  159+58""  9.831

, Training  5.1%0.9 42408 9.50 027
10m walking speed 13.33 001

(sec) Control  52+11  5.0:03" 448

Mean + SD, p<.05, “p<.01, = p<.001
" Significantly different between before and after
* Significantly different between group
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Fig. 38. Change of arm curl before and after 10 weeks
resistance exercise program
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Fig. 39. Change of standing up and sitting down a chair
before and after 10 weeks resistance exercise program
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Fig. 40. Change of leg endurance against wall before and after
10 weeks resistance exercise program
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Fig. 41. Change of sit and reach before and after
10 weeks resistance exercise program
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Fig. 42. Change of 10m walking speed before and after
10 weeks resistance exercise program
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Table 11. Change of knee joint flexion peak torque before and after 10 weeks
resistance exercise program

rr

F-value Pr>F
Item Group Pre-test Post-test Group, Test,
Group*Test
e Training 333117 387:24 1422 .002
Right Flexor
60°/sec(Nm) N 13.27 .003
Control 32.3+2.2 33.6=1.3 4831
Rioht Fl Training  25.4%0.9 303:14° 1062 007
i exor
2408 /sec(Nm) —— 1633 001
Control 241+1.3 251+1.1 4.486
Left FI Training  33.1%2.3 39326 1047 005
e exor
60°/sec(Nm) " 10.241 004
Control 31.5£1.9 329£21 882
Training  25.1%12 29811 1047 002
Left Flexor 1041 003

240°/sec(Nm
(Nm) Control  26.5+1.8 24.7+2.1% 32

Mean + SD, p<.05, “p<.01, = p<.001
" Significantly different between before and after
* Significantly different between group
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Fig. 43. Change of right flexor 60°/sec before and after
10 weeks resistance exercise program
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Fig. 44. Change of right flexor 240°/sec before and after
10 weeks resistance exercise program
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45. Change of left flexor 60°/sec before and after
10 weeks resistance exercise program
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Fig. 46. Change of left flexor 240°/sec before and after

10 weeks resistance exercise program
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Table 12. Change of knee joint extension peak torque before and after 10
weeks resistance exercise program

F-value Pr>F
Item Group Pre-test Post-test Group, Test,
Group*Test
Rioht Extens Training 64123  69.6£3.0" 1346 004
1Z xtension
600/SeC(Nm) o 14.20 -006
Control  63.6£2.7 65.1£2.3 483
e Training 38314  47.2+12" 8.12 027
Right Extension 19.42 002
240" /sec(Nm) Control  368:13  37.1#21%
4.486
, Training 63231  681:36° 1378 004
Left Extension 1212 005
60°/sec(Nm) 4 ) )
Control ~ 61.9:24  62.2+2.7" 3.94
) , Training 37.1£18  46.622.1" 15.26 004
Left Extension 16.09 002

240°/sec(Nm) #
Control 349+14 35.6£2.9 2.882

Mean + SD, p<.05, “p<.01
" Significantly different between before and after
* Significantly different between group
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47. Change of right extensor 60°/sec before and after
10 weeks resistance exercise program
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Fig. 48. Change of right extensor 240°/sec before and after
10 weeks resistance exercise program
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Fig. 49. Change of left extensor 60°/sec before and after
10 weeks resistance exercise program
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50. Change of left extensor 240°/sec before and after
10 weeks resistance exercise program
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Table 13. Change of balance before and after 10 weeks resistance exercise

program
F-value Pr>F
Item Group Pre-test Post-test Group, Test,
Group*Test
Right leg balance ~ Training 11212:2124  9217:1268 1156 012
with eyes open 8.26 043
(mm) Control 1031542324  1021.3£2125"  5gq
Left leg balance ~ Training 12937:2017  7523:1123 988 021
with eyes open 1086 011
(mm) Control 121392138  1321.2199.7 4417
Training 112451564  721.2¢897° 1367 006
Right leg rise(mm) 19.11 .003
Control  1289.7+243.8  1238.1+178.2"
4.486
Training 12592¢1762  8125+1038"  10.88  .008
Left leg rise(mm) 15.35 .006
Control  1289.2+1428  1263.2%152.9"  5go)

Mean + SD, p<.05, p<.01
" Significantly different between before and after
* Significantly different between group
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Fig. 51. Change of right leg balance with eyes open before and after
10 weeks resistance exercise program
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Fig. 52. Change of left leg balance with eyes open before and after
10 weeks resistance exercise program
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Fig. 53. Change of right leg rise before and after
10 weeks resistance exercise program
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Fig. 54. Change of left leg rise before and after
10 weeks resistance exercise program
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VI. 5% 7 - 7ol & 23 A9
¥ % adiponectind} resistin x| ¥ X & G

(B34 4)

Effect of blood adiponectin and resistin concentration according to

exercise habit in elderly

To measure blood adiponectin and resistin concentration in elderly and
determine their correlation with exercise habit, body mass index(BMI) and
life style diseases, the study subjects comprised 15 elderly females aged over
65 years living in Seoul with a regular exercise habit of over three times a
week for at least a year and 15 elderly women with few exercise habits
during their daily lives. Their body composition, cardiorespiratory function,
an adiponectin and resistin levels were evaluated in relation with factors
related to metabolic syndrome. The results were as follows.

1. Body composition and changes of cardiorespiratory function showed no
significant difference between the two groups.

2. Adiponectin levels were significantly higher by 5.51g/mL(46.3%) in the
exercise habit group(17.4+6.8ug/ml) than in the non-exercise habit group
(11.9+4.5g/ml)(p<.05).

3. Resistin levels were significantly lower by 21ng/ml(34.0%) in the
exercise habit group(4.1+1.8ng/ml) than in the non-exercise habit group
(6.2+4.5ng/ml)(p<.05).

4. Resistin levels were significantly correlated with fat mass, body fat,
and BMI(p<.05).

5. Leptin levels were significantly correlated with fat mass, body fat and
BMI(p<.01).

From the results, regular exercise habit in elderly was suggested to
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prevent overweight individuals from easily suffering from diabetes as it
decreased blood resistin level generated from obese cells and prohibited the
function of insulin.

In addition, it was suggested that regular exercise habit increased the
blood adiponectin level in elderly and prevented metabolic syndrome and
related diseases, including obesity, insulin resistance, diabetes and
arteriosclerosis. Adiponectin levels of the elderly were considered to play a

critical role for longevity and to affect patterns of various complications.

Key words: exercise habit, adiponectin, resistin, leptin, elderly
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DHAE FHHOE $ES W Vomaxd FLEE 2U 5 on
(Dehn and Bruce, 1972; Heath et al.,, 1981; Kasch et al.,, 1985; Pollock et
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Table 14. Characteristics of subjects

=15)

Exercise group (n

=15)

Control group (n

Variable

671 = 2.7

67.6 £ 39

Age(yr)
Height(cm)

1534 £ 29

1548 £ 39

59.2 + 6.8

578 = 8.6

Weigh(kg)

252 + 2.7

241 + 3.0

BMI(kg/m?)

Mean £ SD
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3. 944+ A+

1) AAFA4 ¥l

SEHT f- ol WE 1) AATA v FIE <Table 15>,

<Fig. 57~62>°lA] K& nfe} 2o

Table 15. Comparison of body composition

Variable Control group (n=15) Exercise group (n=15)
Weight(kg) 59.2 + 6.8 57.8 + 8.6
BMI (kg/m?) 252 £ 27 241 £ 3.0
Fat mass(kg) 21.0 £ 49 192 + 45
Fat free mass(kg) 38.2 + 2.6 38.6 + 4.6
Body fat(%) 35.2 £ 44 329 £ 3.7
Muscle mass(kg) 19.7 £ 1.8 20.0 £ 3.1
Mean £ SD
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o] Wi AT <Table 15>, <Fig. 57>914 Hi nhs} 2},

TEFHol e 1HARY A TS 57.8+8.6kg, wEFHO| sl 1LHA
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Fig. 57. Comparison of weight according to exercise habit
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THARJN EsFHo] e BT TsFHol flv 1P 42 BMI
o] ¥l A¥}= <Table 15>, <Fig. 58>0A] B &= nje} Zoh

FEETol e uH A BMIE 24.1+3.0kg/m? 0.2 255 H0]
aF Aol 25242 7kg/m*E T}t ¢F 4.6% ZFol7k Aoy, F AT 1 #
& Zpol= yrEREA gttt

52
fr

Lo

W

b

o
|

BMI (Kg/m’)
w
e
o

20.0

15.0

10.0

5.0 -

00

Control Exercise

Fig. 58. Comparison of BMI according to exercise habit
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mass®] Hlal ZA¥}= <Table 15>, <Fig. 59>0|A] X = uje} 2t
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Fig. 59. Comparison of fat mass according to exercise habit
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Fig. 60. Comparison of fat free mass according to exercise habit
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THARJ] FEFFde] e 1FAYT L Fdo] gle Lo
fate] ¥lal A= <Table 15>, <Fig. 61>01A H&= ule} 2o
#Hol = 1HF A body fate 32.9+3.7%
Bol/do] 352444% K TE °F 7.0% %o, F H 7 Fofg zho]
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Fig. 61. Comparison of body fat according to exercise habit
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THAJ] EFHEel e nHAYHR FEFHe] fle 1P Ae
muscle mass®] Bl1l ZA¥}+= <Table 15>, <Fig. 62>°|A] X = uje} 2.
TEE o] = A%

/4 9] muscle mass= 20.0£3.1kg, +&w &0 fl=
© 197+18kg S 2, T AW 7+ FoF Fol= LA gkt
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Fig. 62. Comparison of muscle mass according to exercise habit
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5% f R wE gAY 3F -85 Hu A

Table 16. Comparison of respiratory and circulatory functions

Variable Control group (n=15) Exercise group (n=15)
HRrest(bpm) 654 * 8.6 649 + 83
Vo,max(ml/kg/min’) 215 £ 74 21.7 £ 3.8
PWC75%HRmax 58.5 £ 16.5 60.0 = 31.0
SBP(mmHg) 136.3 £ 19.0 132.6 + 29.2
DBP(mmHg) 759 + 6.3 71.7 £ 10.0

Mean + SD
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Fig. 63. Comparison of HRrest according to exercise habit
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Fig. 64. Comparison of Vo,max according to exercise habit
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Fig. 65. Comparison of PWC75%HRmax according to exercise habit
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A= <Table 16>, <Fig. 66>l Al B niel 2t}
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66. Comparison of SBP according to exercise habit
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Fig. 67. Comparison of DBP according to exercise habit
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& T8 - 7ol OE LG AT v AF= <Table 17>,

il

<Fig. 68~70>° X X< nie} 2o

Table 17. Comparison of blood adiponectin, resistin, and leptin

Variable Control group (n=15) Exercise group (n=15)
Adiponectin(ug/ml) 119 + 45 174 £ 68
Resistin(ng/ml) 62 = 45 41t 18
Leptin(ng/ml) 84 * 46 10.0 £ 5.2

Mean * SD, p<.05
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(1) Adiponectin &% Hlxl

THAJ] EFHEel e nHAYHR FEFHe] fle 1P Ae
adiponectin % ®lul Z¥= <Table 17>, <Fig. 68>0l|A X = n}e} 2t}
Bl 9] adiponectin FEv 17.4+6.8ug/mlE +5%
11.9+4.5ng/ml2 th 5.51g/ml(46.3%) A eSO,
SAALEE T3 AolE B ATH(p<.05).
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Fig. 68. Comparison of adiponectin according to exercise habit
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(2) Resistin &% Hal

resistin % Hlul ZA¥= <Table 17>, <Fig. 69>0|A] K= nje} ),
TAA] TeFHo] dv 1H Y resistin =+ 41+1.8ng/mlE &

THEHol gle 1H G 6.2+4.5ng/mlE T 2.1ng/ml(34.0%) A YERS:

Resistin(ng/mL)

Control Exercise

Fig. 69. Comparison of resistin according to exercise habit
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(3) Leptin &% Hlxl

THAL TEgdel de A¥AYH esFdol fle 1P
3 A3 <Table 17>, <Fig. 70>014 R npe} 2o},

2 sEHol e 1P leptin TE= 10.0i5.2ng/mli &
THEHol gle 1H A9 84+46ng/mlETE 1.6ng/ml(20.0%) =4 e
o, F HAY 7 Fo3 Aol= YEA ekt

6.0

4.0

2.0

0.0
Control Exercise

Fig. 70. Comparison of leptin according to exercise habit
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Table 18. Correlation of blood adiponectin, resistin and leptin

Variable Adiponectin Resistin Leptin
Fat mass 22 -379 698"
Body fat 29 424 761"
BMI .001 -430° 604"
SBP -140 -194 299
DBP -192 -341 036

p<.05, “p<.01

AR st AAGH(r=-379), ANALE(r=-424), AADFATF(r
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Fuchi et al., 1989; Marti and Howland, 1990; Rogers et al., 1990)¢} H]:
stAth oldd AFES A8 Skl wEt AstHe 84750l SR
EfoldS FalA HAst & + dve AS HolF Aol
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A A4S AR ol EdEe Wy wwdel 001%E AASE 7
FEE 2~25pg/mlE WA E& BT Z2rH(Arita et al, 1999). o}

e Fre HRRRIAA @A Yeld=H(Hu et al, 199), Arita &
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ox
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r o)
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N
)
X0,

2 d&dy FAste] T =6, Robert 5(2003) A3 FA4 6

=
H(23.0£1.344) S o2 80%Vomaxd] FEz EYEH 58 308 A

= AEAAO]l 174+68ug/mlE FEFFHC] v ALFAGY 11.9+4.5n
g/mlE ot 55ng/ml(46.3%) =4 WYeEld F e F {Fold zolE Hd
= 2= AT #Fa7F e A5 olHERS] F&7F S0 Hagt
A A} (Esposito et al., 2003; Reinehr et al., 2004; Yang et al., 2001)%}
FAIA oY, & 93] ol XU e v WA Fethe A8
AT+ (Marcell et al., 2005 Hulver et al., 2002)2}= t4i zke]E YERA S
=

frIEMEI P wwe Aol &Y HOEY Fww(Type-lI
-diabetes)®] A ] 2A AFA RAEL Jde HA=EE APz

7)
Eo]ZQl Tl AR Steppans(2001)9] AFNA A5 EAE HITY Q&
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A AGgA Aol wiAAlgE 7HES AtE A
Kim 5(2002)< w2438 89 79(30.0+1.74], BMI 20.0+1.8kg/m”)Z} H|
TS 67(29.3+5.34], BMI 32.6+4.4kg/m%) 2L A28 2w G 79

rol
N

(56.5£19.141, BMI 27.64+2.9kg/m’)S tiA o2 A28 £ B4
7, vl2A P AT 151.4414.7pg/100ul, HITHH T 168.7416.4pg/100uL, #1273
Fad ST 168.7+16.4pg/100p1 2 HITHE Gy} G SR de] g A

2" FAZE 22 AR UeEH o= dALEC] ded ARALS 42
713 FAF s QIzre] wiwt 5l g g Fadlojde HE AAL
3y,
TS 2 AFAN dAz"Y sEE AAYTEH FHOZ Fogk
s+ o)
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1= 1t 654 ©]
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, oY)
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o
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o] 7} UERA] gk

Els

715l = 72

2) Adiponectin FEE &&F 0|

o] 17.4+6.8ug/ml 2 &

3

0:1/\

£ 2HAA 11.9+45pg/mlE T} 551g/ml46.3%) <

o
=
)

ox

sHA =

S
Al WERS TH(p<.05).

)
A
Ho

juze)

A

A SEA e

S

o] glv IHAA 6.2+45ng/mlE ) 2.1ng/ml(34.0%) <]

1 oh(p<.05).
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VI. =30 W& g ode ALAE sl
(FTA 5)

Changes of physical fitness in the daily lives with advancing age

in elderly women

This study was designed to measure physical fitness in the daily lives of
429 elderly women. The range of age in each group is divided into
65~69years old, 70~74years old, 75~79years old, over 80years old. The
following are the results All factors of physical fithess have slowly
decreased in their daily lives as age advances and the results showed that
they decreased rapidly from the age of 65. As a result of my investigation I
have formed the following conclusions. The reduction of physical fitness in
the daily life of women over 65 is inevitable. After the age of 65 there is a
sharp decline in physical fitness. I think with regular exercise, good life
style habits, and increased physical fitness the results will be a healthier life.
The existing system has applied a uniform method regardless of age
concerning the health and physical fitness of the elderly. This method
should be sublated and replaced with a more systematical exercise
prescription. This is necessary for us in these times towards the aging

society.

Key words: with advancing age, physical fitness in the daily lives, elderly

women
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o] A FHL 6542 LA oF 129 < A A WS Ad A A
olofdts Ao g2 HAUFHJATHEAA, 2007). o83 138 A13)e] == -
YRt oyl AAHR] FAolH, S o2 7HA] =RlEAl T 59
A ook 2 w2 dol ddd A BAlo] EobAAL A TH(Tanaka
and Wojtek, 1998; Zedlewski et al., 1990).
H A1A 7154 F(physical function level: PEL)¢] &2 1B ALFE
7 Est =2 QoLs FAEHE WA ol dAAE 9
A ¥ (activity of daily living: ADL), Ay &A= (physical fitness in the

daily life)ol]l #3 A+7F B3 JAoHKim and Tanaka, 1995; Osness et

r-?L‘
i

ok ol

al.,, 1996; Riki and Jones 1997; 1998; 1999).

A7t FAH oz w3tfHoA AA 75 Astrt FrkEY, $5& 3t

T 5 YA a8A X2 FS AAI] FAWA el Bel7] 4
A Ho] =87t FAAGE AL Be Aol o8 FRAUL olo] A7
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of BZAF FA7F S7F FA0 Ao gz

209 A, AY A 24} 5 1849 A7 B 429 wop 4249l

oRe AuF Fro| Hol A Be AHolug, nPRY AYFEL
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2. 9 =Y
1) 7 4

B AFo g Ao AFEE 654~804 o]Ate]l mE oAl 4299
(65~6941: 1297, 70~74A): 1109, 75~794]: 1007, 804]o]4}: 90™)o.& ST
[e)

A edshs AMsts KololN edate =gste] A5t 59 nEd
A oo St ¥ A g dFEL 2 FAA anw
olsate] Zgol Fo] sl5e AFY TP HSolu, APo2 o]Eo] X

5@ A%k ol Aol gle AE EFAA 2tk

2) 2HYE 2 Py

1 A4 =4

l

A7 274& Lohman 5(1992)¢) W< o438kl 23 09:00~11:00 Ate]
o A% (standing height), A% (body weight)S =73} 1t}.

AATFA FAL dFag Jd3d 277 (Inbody 4.0, Biospace Co.)E ©]
&3otd AAHE(% body fat), AAATFA G (body mass index: BMI)E =

3) gAY =4

DFATE QGG A Bad PE(el: ML £, A BF 5)S &
AapA d91skerl oy s8S ABAHeR Fostiar, Ay G
AAEE] AHE HES] AdME 12 A $43 22 4 F2
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=

@ <} (grip strength, kg): <& A(GRIP-D 5101; TAKEI, Co., Japan)Z
=

@&l AsE d)d Ax 28 ZHIY B e =39

@ Z¢ 2418 (Arm curl, num/30sec): THEO|7F §le o] Abel] gko} 2kg
S Ul dEjelA A& A4 30 w9k & #E

g

@ A ZATF™(leg endurance against wall, sec): TH&]E 20cm H %
He YA T3 JWolE Blo] WAL I F FES 90°%

3 e AAE FASIESF AAEA 01% E9E V|55 Ho 60x

f

@ Ao kgt doj}7](standing up and sitting down a chair,
num/30sec): 7G2S o Afo] ks A2t A 30%3F skt o7

S A old FBe Bol B AU dlo] MASAL del2w S5
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Ao =R ArE A|7HS =H e}

@ Skobx S\ YO = 3| 7]|(sit and reach, cm): & F&&

|

13 gkol

- 212 -



il

jur]
=
AL
o
2
2}
(Y
2
=2
iz}
L
>,
™
ox
=
=2
>

o

FES dor Wo AYE AF

& 5 FHE AZH F7(scratch test, cm): $HE &2 o7 HE &
S

e 5 Az e oA, 95 £o] F AN A2

©
Hr
[H
Kl
o
[
R
N
~)
5
®
)
aQ
o>
=3
oY)
=
(@)
®
z
=
=
o
<
S
»
0
3e)
&
2
»
o
Ne)
=
o
)
N
N
r

A4 ol 20em A2 F

e
o
go
N
N
o
o9
=
=
=
=]
aQ
o
[¢]
Q
=]
N
=]
c
3
~
O8]
o
97)
[¢°)
Xe»

Mol FAE FHSAL 8% WA HFF 6071 Kol B2 A Fol

Fon, F 23 HAsly =2 FE 7|S3AT
@ #4¥HE HAK(catching a dropped bar, cm): w=&°] ZAIE Zdj7]7}
=l |2 Ytetes FHlsta 7|7t &71e AtolE Aud dA
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3. 944+ A+
1) A7 L AAFA vl

54 HAS =R

4
<Table 19>, <Fig. 71~76>°|A] X =

TES A wrte

ul o}

Table 19. One-way ANOVA of anthropometric dimensions in elderly

o
iin)
_‘L_l‘
rr

variables 65~69" 70~74° 75~79¢ 80~ F-value
n=429 129 110 100 90

Age(year) 66.9+1.7  725t15  77.3f12  835:21 1877.0
Height(cm) 15204102 149147  1482#55" 146.8%6.0° 96
Weight(kg) 576169  55.6t71  50.6+9.1°  491:73® = 287"
sTlnggls d(mm) 18352 165519  124#41° 137452  175*
Slt‘igsfﬁg?ﬁ) 2571659 23556 187+56°  161:4.6°  441*
?rf‘fe&(l‘:‘gjsnsf) 249423  25.0%25 231£22  23.0:23 14.7
Body fat(%) 343+42  327+44  31.7+47 318448 19.8

a, b, ¢ different symbol indicates significant difference in each group / same
symbol indicates non significant difference in each group. ~ p<.001
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(1) A7l Wi

A7

A

A Hlal A= <Table 19>, <Fig. 71>4 HE nie} 2o,
65~694 A 152.1+4.2cm, 70~744 0 149.1+4.7cm, 75~7941 AT 148.2+55
cm, 223 80M O] H T 146.8+6.0cmS 2 UEFEO T, 65~694 F T3t 804
ol EE wwEd < 52em((34%) & Ao Z et

65~69M ko] A2 75~7941 7T 2 80M o1 Fte] 41 wlasle
EAHOZ F93 zo|7t AR W (p<.001), 70~744FH] AL 804 ]
ARG Fod ztol7b AATHp<.001). 2By YA dFhe =423
BAASE foldt Aozt fldTh

rr

(cm)
165 -

157 - [

149 -

141 -

133 -

65~69 70~74 75~79 80~ yn

Fig. 71. Change of height with advancing age
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@ AFe M

A% =4 wa ZAFE <Table 19>, <Fig. 72>01A HE npgl o],
65~694 A& 57.6+6.9kg, 70~74HHJG 55.6+7.1kg, 75~79A T 50.6+9.1kg,
804l AT 49.1473kgo 2 UEbO T, 65~6941 AT 804 oA TS
vl wahd oF 85kg(14.8%) 2 A UEST

65~694 F 7 70~74M [ telle SAHSE frofg Aolrt o,
O % A"de AT 75794 E % soMlol T V5 Hud
SAX R FSA E=XTHp<001). Wt 75415 HFske] AlFo] #A
shAl AaEE A E F Atk 80Alo] TS 7E HEdE 75~79A FH e
Aol Bl fFostA A vElY, 8042 AFste] tha] 3 W AlFo] F

A5 BaE A ¢+ Aok

80 - f

60 -

20 -

1
r)
65~69 70~74 75~79 80~ W

Fig. 72. Change of weight with advancing age
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AR SREASEA =4 vl A= <Table 19>, <Fig. 73> A

+ vk} o], 65~694 - & 18.3+5.2mm, 70~74MH T 16.5+5.1mm, 75~79

J

AR 124+41mm, 804013 - 13.7+52mm=z YEFs oM, 65~694] 7 &
7} 804 o] HEE BlwEH oF 4.6mm(25.1%) AAsHA T

65~69A H T 70~74MF{ S telle TAHSE frofg Aolrt o,
o] T o] TN ARFHFA 75794, 1] 804¢]4
Jee] 7150 Hls| FAHSE FoAaHA EUATHp<.05). oF&d 75~79A41F
S 8o e]d{ T VIFIE o3 ztolrt fle AR e, 754
2 71Ho 8 FAANEA BAHE AR Yeyt

o

(mm)

35 .

f ) r

[ r

28 - *

[ - r
21 -
14 -
7_
0 ]

65~69 70~74 75~79 0~ n

Fig. 73. Change of triceps skinfold with advancing age
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AR ZsE ARFHFA 54 vla A= <Table 19>, <Fig. 74> A
£ Bkl 2o), 65~694 H{ & 25.7+6.5mm, 70~744 A 23.5+5.6mm, 75~79
AR 18.7+5.6mm, 804014 16.1+4.6mm= e O™, 65~694 7t
3 80Al o] A S wlwstd oF 9.6mm(37.3%) A}

B o
= o
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- o>
ox 0";
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T &
rr a
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-3 - 65~69 70~74 75~79 80~ n

Fig. 74. Change of subscapular skinfold with advancing age
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AANAFAF Z4 vl AP <Table 19>, <Fig. 75>0l|A4] & nhe} 2
o], 65~694 At 24.9423kg/m’, 70~74M QT 25.0+2.5kg/m’, 75~794 H &t
23.1+2.2kg/m’, 80410123 - e 23.0+2.3kg/m’ .2 YEFEO T, 65~694 Hth
7 80Ale] 4 H TS Hlwstd oF 1.9kg/m*(7.6%) TasATh.

7zt ARuE Wste FAHeRE FIF Aole YEUA FUAT A
7kl et AarHor Fase %S YERHoh

k 2
(kg/m’) 27

25 -
24 -
23

22 -
21 -

65-69 70-74 75-79 0-

Fig. 75. Change of BMI with advancing age
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A& &4 vl AZ= <Table 19>, <Fig. 76>014 H= nje} 2t}
65~69A4 H T 4.2%, 70~74A [T 32.7+4.4%, 75~794 AT 31.7+4.7%,
et 8%E UEFto™, 65~6941F @ 804 o] FF & ]

S
£
o
o
|+

ok .
2 AR Wske BAGeR fo@ olt vehbA AT A%
2 HAHo 2 faEE AEFS UET

38 -

34 -
32 -

30 -

28 -
65~69 70~74 75~79 80~ yn

Fig. 76. Change of body fat with advancing age
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2) AEAY v

54 tAow
<Fig. 77~87>° A K& nfe} 2o

M

ol
re
ol
i)
L

N

kel AgAE =4 A= <Table 20>,

Table 20. One-way ANOVA of physical fitness in the daily lives in elderly

variables 65~69 70~74 75~79 80~ F-value

n=429 129 110 100 90

FEey

Grip strength(kg) ~ 24.0+3.9¢  21.3:47° 171454  152#53° 727

Eesy

Arm curl(num/30sec)  22.8£52°¢ 203158 20.1£5.1° 18.9152° 106

Leg endurance against bed a a a
wall(sec) 46.5+18.2 36.6+15.1 31.7+11.8 28.8+17.3 7.6*

Standing up and . . o .
sitting down a chair ~ 18.1+3.8° 16.7+6.9° 9.66.4" 79455 814

EEs3

(numy/30sec)
om watdng speed  sangt sma esme™ 7re2s™ n
Up and go(sec) 5.9+1.2% 6.7+1.6° 7.9£15.0° 8.5£9.0 209"
Sit and reach(cm) 13.3£6.6™  10.0£6.1° 9.626.3" 8953 274"
Scratch test(cm) 2.58.0 72497 11551  159+52° 2217

One leg balance with
eyes open(sec)

EE23

26.0+9.0%¢ 1714148  9.9+14.0" 6.1+88% 311

Carrying beans od od b ab
(niumy30sec) 13.1+4.3 11.6+3.8 9.4+3.7° 8.0+3.9 240

EEs3

EEs3

Catching a dropped

bed acd ab ab
bar(cm) 27.948.2 30.8+7.1 33.6+94 34.849.5 31

a, b, ¢ different symbol indicates significant difference in each group / same symbol
indicates non significant difference in each group. ~ p<.001

- 222 -



Hlnl ZA¥+= <Table 20>, <Fig. 77>°14 R+ upe} o],
F 24.0+3.9kg, 70~74A| AT 21.3+4.7kg, 75~794- T 17.1+5.4kg,

65~6941 3
A 152453kge 2 YEG O™, 65~694FJ T 804 o) TS

80| ] &3
HlalshE oF 8.8kg(36.7%) HAsATh

4y 71EE 5~eoMHdH 70~74H TS Be He fojk Aolvt
UER O h(p<.001), 75~79417 @3t 80410 3@ Atolole EAHoZ

o2k zpel 7k gl

(kg)

r kkk

40

20 -

0_
65~69 70~74 75~79 80~ yn

Fig. 77. Change of grip strength with advancing age
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et =418 54 vl 2= <Table 20>, <Fig. 78>|4 H&= uie} &
o], 65~6941 et 22.8+523], 70~744 W 20.3+5.83], 75~794 [T 20.1+5.1
3], 80A4lo] AT 18.9+523] 0% YEF oM, 65~694 T3 804 o] R
S wlwstd oF 3.93)(17.1%) FFA2dA Tk

F 248 7152 65~60M 7 e e FJeol A Fo 3k Apolrt vrEbsk
S }(p<.001), Th2 FA HllE F93 2ozt gl

(num/30sec)
40 - hkk

32 - [

24 -

16 -

65~69 70~74 75~79 80~ )

Fig. 78. Change of arm curl with advancing age
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(3) A 2A7Y 9

32 ZA T8 =4 vlal AP+ <Table 20>, <Fig. 79>0]A Hi= npe}
o], 65~694 AT 465+182%, 70~74MFAT 36.6+151%, 75~794-
31.7+11.8%, 80A o] A 28.8+17.3% 0 2 YEFO T, 65~694 F T3} 804
o] - we vlwslA oF 17.73](38.1%) AA3HATh

hA) AT V)5 65~69A AT BE FJTA foe x|t YE
SFOo(p<.05), thE Hu Tt f2g zol7t gl

(sec)

80 - |'

60 -

40 -

20 -

65~69 70~74 75~79 80~ n

Fig. 79. Change of leg endurance against wall
with advancing age
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(4) A gol Doju7)e] M

o zpe] kol Ao}y =4 wlm ZAIE= <Table 20>, <Fig. 80>°4 H=
npel o], 65~6941 T 18.1+3.83], 70~74HF T 16.746.93], 75~79A41 8 &
9.626.43], 804|014 A T 7.9+553 2 JEFSEo ], 65~694 F e} 804 o]
@S Bt oF 10.23](56.4%) A3

65~69M T} 70~74A1J T Aloldl= ol Aot gl 75~794
Heat oMol e RE Aadd F23 2|7t Ut (p<.001). ot
A 754 o] % 80MIZHA] A& A R FAAEA HAaHE AoE eyt

4

(num/30sec)
40 -

32 T kkk

24 -

16 -

65~69 70~74 75~79 80~ N

Fig. 80. Change of standing up and sitting down a chair
with advancing age

- 226 -



(5) 10m R3] uw

10m X3 =4 vla ZAF+= <Table 20>, <Fig. 81>4] H = npe} o],
65~6941 e 52+1.0%, 70~74A1 A 59+13%, 75~7941 & 68+1.9%, 1
2l 80Alol RS 7.7425% 2 YERG O T, 65~694 H T} 804 o] - HS
Bl 3t oF 253 (48.1%) 715°] A3tE Ak

10m R 75L& e A"dE JE T {Fog Zolr YEuT
(p<.05).

(sec)
20 -

12

65~69 70~74 75~79 80~ om

Fig. 81. Change of 10m walking speed with advancing age
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(6) Wreky HEof et7]¢f vl

ey FEof ¢7] 54 Hlal AF}= <Table 20>, <Fig. 82>94 K=
Hpol o], 65~6941 T 59+12%, 70~74MFT 6.7+1.6%, 75~7941F T
7.9+15.0%, 183l 8040w 85+9.0% 2 YElG o, 65~694 T} 80
Aol AL mlwahd oF 2.6%(44.1%) 71=0] A3tE ATh

A HEoF ¢ V5L BHY5ES Hriste 02X, 66~694 7T

I RE AGdE J ghel FAFHSE {3 2polrt UERETHp<.001).

webx 654 o] & BT ol AFZI wet A&HH el AAEA A
3lE = Ao g AT

15

12

hkk

65~69 70~74 75~79 80~ )

Fig. 82. Change of up and go with advancing age
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(7) Yo} Sl Fo = #3719 Hlw

ool SlE FoZ w37l 54 vl A= <Table 20>, <Fig. 83>l A

= ke 2ol 65-69A1K T 133+6.6cm, 70~74A1HH 10.0+6.1cm, 75~79
AR 9.646.3cm, 8041013 T 89+53cm=Z UEFFO M, 65~694 3] Tt
80Al o RS wwatd oF 4.4em(33.1%) ZA3H%Th

65~ J T RE Jdta} 93 2hol7t YERF O Y (p<.001), THE JT
Zrol= g2l3F 2Fol7F AT}

(em)
30 -

24 - I |

18 -

12 -

65~69 70~74 75~79 80~ ()

Fig. 83. Change of sit and reach with advancing age
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B) ¥ 5 HE ALY f7]e] Wi

& 5 HE Ay F7) 4 vla A= <Table 20>, <Fig. 84>l A

= He} o), 65~6941 7T 2.5+8.0cm, 70~7441 A 7.2£9.7cm, 75~794
A 11.5451cm, 80A41o14A T 159452em& YEb O, 65~694) F e}
804 o) H TGS Hlwahd oF 13.4em(536.0%) A3t

FE 5 FAZ oZdy FY) 7IEFS EE A¥dE Hu el fod zol

7} YEbs o (p<.001).

35

29

kkk

23

17

11

65~69 70~74 75~79 80~

Fig. 84. Change of scratch test with advancing age
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©) T oAl W

Fra 97| 24 vl ZIE <Table 20>, <Fig. 85>04 B nje}
o], 65~69AI-J T 26.0+9.0%, 70~74NAT 17.1+148%, 75~79AF T
9.9+14.0%, 804l 3T 61+88% % LENGOH, 65~694 F e} 804 o] 4
AeS v watd o 19.9%(76.5%) 248ttt
A7) 7152 757941 ST 80AIol T AtelE A9k
U et Zhell Fo 2Hol7b YERS O (p<.001), 654 ©] F-F-H
80Alol A A&How A FaHE Aow gFFHT

Hr

oy

kl
L o K

48 - |

40 -

32

24 -

16 -

65~69 70~74 75~79 80~ n

Fig. 85. Change of one leg balance with eyes open
with advancing age
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(10) & &7171¢] ¥l

T &717] &4 vlal ZF= <Table 20>, <Fig. 86>c4 H& nie} 2o,
65~6941 AT 13.1+4.370, 70~74H S 11.6+3.87], 75~7941 7 9.4+3.77),
80 o] A 8.0+397ME UEIG O™, 65~694 F T} 804 o] G H TS Bl
b oF 5170(38.9%) 743t

F £717] 7128 65~69A AT} 70~744 H G Aloldls BAHCE F9
gk Zpol7b glley, 1 vhe] ARt [ Fele fFogk zbol7t UER
(p<.001). Wetx 7545 71HoZ F &7 THol FAIA AdEH=
Ao 2 e

(num/30sec)
28 -

24 - l l

20 - r

16 -

12 -

65~69 70~74 75~79 80~ yn

Fig. 86 Change of carrying beans with advancing age
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AALS] Bl a

i3 =4 vlal AF= <Table 20>, <Fig. 87>°A HE npe} o],
65~6941 A 27.9+8.2cm, 70~74X AT 30.8+7.1cm, 75~794 AT 33.6+9.4
cm, 80410l T 34.8£95cm=E UEFE O W, 65~694 T 804 o] F
S HlwaE o 69em((24.7%) AstHE Ao 2 etk
65~69M F 2t 70~74M {2 RE Fekat fFo3 Apolvt
UEb O h(p<.001), 75~79417 @3 80401 3@ Atolole EAHoZ
o3k 2ol 7k AT

oft
I,
olo
N
Jhu
rlo

(em)
75

60 - *

45 -

30

15 -

65~69 70~74 75~79 80~ yr)

Fig. 87. Change of catching a dropped bar with advancing age
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WA 24.9+4.63) A 19.84533) 2 <F 5.1§(20.5%
It dojA7]E 18.7+1043) A 6.7+4.73) = <F

Er
ol
32
H
Lo
D)
=2
se

%

L2 A Dt B P I o
TATFEHE durHo g Aol FUigdl wet FAEAT FF s A
49 4 A H(Mcartney et al., 1993; Moritani and Devries, 1979).

FdA SAFENA FAZe sHAFEGT 80A ol FHHS Hud o
14.0+5.5cmol A 7.8+6.2cmE  F 6.2cm(44.3%) AsHATE o]e} e Ay}
T freslet =342001)9 APl 65H-TS 141cm, 80MFH T

9.25cm=z At Uth= Aok A Dy uBZ Al A )X 5ok thE
Ao fd4de 253 Aol glon {FaAo] AstHE 23 TH &4
of fFEl Srbstar Hyo] AFdH A el FUHE F An

(ACSM, 1995; Grabiner et al., 1998; Liemohn et al., 1988).

aZAe) HilelEw T¥Hes S5 A3 wEd solevl= o2 AMA

=

A4 Dolube A WS, BE =Y AN A& $H0E A 59
ZFee, o)t ElolAl oEeA Wt ARl Lad RaLEY I

22l 75 o] W= FAAoth

£ dolda #hd 9] FUteHA Hed ol F=E
HYAo] Zragoew Aste] Yebdoh(Tinetti et al, 1986; Wild et al,
1981). B¥ SHo wWale AAzFe #AS= W7 (vestibular
sensory) 71 ¥, A2t 719 aga A 71B #Eo] om =g}
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)
N
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5. 28

B AFE 654~83417bA] 1w oA 4299 (65~6941: 129, 70~744): 110
g, 75~79A: 1007, 80A1°]d: 90%)S tidoz &A= F4& HASH
A7 g 2 428 490

A g el Wste] glojA EE —%—Xé?‘{}%@ 2, A 2409, 3hA ZAF
g, ozto] uth dojbr], 10m B, w3 =HEof ¢y, gholr Sl

Ho T w37, FE 5 HE AEY V], =L 2AY], F &7, &

E
o

o

HES AADOIA AR STkl wel ol ekl AshE /e (p<.001), F2 654

g 7IHe 2 F48H AstHe Aom Wz

oltgt 2#E EUE 3o mE vk 654 o] nHAHSAA UolA
3
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VI Ao} AEo] wE T A
e - 2Y5Y, ARAY 9 AR VAE 9%

(B34 6)

Effect of balance - walking function, physical fitness in the daily lives

and bone mineral density according to dementia in the elderly

In this study I assesed balance - walking function, physical fitness in the
daily lives and bone mineral density in normal(n=8) and D.HR.(n=8) and
dementia(n=10) elderly, aged over 65. The analysis of data revealed the
following findings.

1. Normal group had significantly higher balance function in comparison
to D.HR. and dementia group(p<.001).

2. Normal group had significantly quicker AWS in comparison to
dementia group(p<.01).

3. Normal group had significantly higher ASC and AIR in comparison to
D.H.R. and dementia group(p<.001).

4. Dementia group had significantly lower arm curl(num/30sec) in
comparison to D.HR. and normal group(p<.001).

5. Normal group had significantly higher standing up and sitting down a
chair(sec) and one leg balance with eyes close(sec) in comparison to D.H.R
and dementia group(p<.01).

6. Normal group had significantly higher leg endurance against wall(sec)
and one leg balance with eyes open(sec) in comparison to D.H.R. and
dementia group(p<.05).

7. Normal group had significantly higher BMD(g/cm2) and BMC(g) in
comparison to D.H.R and dementia group, but no significant.

In general terms, what all this show was that early dementia symptoms
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was affected decrease of balance and walking function in D.H.R group. Also
effective prevention of dementia would improve quality of life in elderly
and maintain independent in daily living activities and gain the benefit
through the reducing socioeconomic costs. Therefore, we should strive to

develop the exercise program for prevention of dementia.

Key words: dementia, balance - walking function, physical fitness in the

daily lives, bone mineral density, elderly
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= Aotk ZE & and HAT, 2002). oW F HF HE 7|70 oF 8d F
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ATH(Bassi er al., 1993; Evans, 1989).
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B A7 diZde AeAl K Asd4e AvjoAdg oA MMSE
(Mini-Mental State Examination, {Fo]82I3 e AL AAL Ao wef b
654 o]/l Ut ;T A} 8vy, A ¥

2 7RG,

B(il
ol
ol
s
O A
o,
l
lo
2
24
iy
J|m
o
flo
A
ﬁ
Q
=3
(@)

31 Aol AwHow FrEE
21> A R upel 7).

Table 21. Characteristics of subjects

. Normal Group D.H.R Group Dementia Group
Variable (n=8) (n=8) (n=10)
Age(yr) 709 + 3.8 739 £ 73 739 + 8.8
Weigh(kg) 63.6 £ 9.1 58.8 + 9.1 57.6 + 7.3
BMI (kg/m?) 251 + 34 240 + 3.9 241 £ 2.7
Body Fat(%) 301 + 5.2 301 + 8.7 312 + 6.8
Fat Mass(kg) 19.3 £ 4.9 17.8 + 6.3 179 + 44
Fat Free Mass(kg) 43 £ 6.3 409 = 7.6 397 £ 71
Mean * SD,

D.H.R.Group : Dementia High Risk Group
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2) &4 7wl

Table 22. Measure variables and instruments

Variable Model and Details remark
manufactory
Physique neoGMTEC(Korea) = Height, Weight
Body fat, Fat mass,
Body Composition B.InBody . Fat-free mass,
iospace(Korea)

Body mass index

Balance Function

Biodex Balance
system SD(USA)

Balance

Walking Function

Biodex Gait trainer
(USA)

Average Walking Speed,
Average Step Length,
Coefficient of variation,
Average Step cycle,
Ambulation index result

Cognitive Function

Mini-mental state examination
(MMSE-K)

Daily living related
physical fitness

Arm curl, num

Standing up and sitting down

a chair

Leg endurance against wall

One leg balance with eyes close
One leg balance with eyes open

Bone Mineral Density

PRODIGY(USA)

BMD, BMC
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A7 4L Lohman %(1992)¢] "< o] &38la] 23 09:00~11:00 Alo]

ol

o 21%(standing height), %1% (body weight)S =7 3}$ T}

AATFA SAHALS 735 A 27]7](InBody 4.0, Biospace Co.)E ©]
g3t AAWE(% body fat), A A(fat mass: FM), A AW (fat free
mass: FFM), 12|31 A4 & &2 (body mass index: BMI)E 543ttt

71853 =542 Biodex Balance system SD(USA)E ©]-§3la o]t A
Hol| & xF3hE doly o ot A vkt

A Mn #85Y 24707 Bnsld LA o, vl NE 9
Hala ARt HoIA sdel Uee ANE FA BEEE A o
& <Record>WES F2i FAE AAEF] AT 0o BHEY 4%
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Fig. 89. Measurement of Walking Function
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MMSE AP Aol whg ARt @A}, Aviueld a®A 2ear 2 v

v ¥ B4 A= <Table 23>, <Fig. 91>0l4 R npep 2
o}

Table 23. One-way ANOVA of balance function

Normal Group® D.H.R.Groupb Dementia Group 3
(n=8) (n=8) (n=10) F-value

Balance Function 2.01+0.51™ 449+173  5.79+1.69° 1514
(score)

a, b, c: different symbol indicates significant difference in each group / same
symbol indicates non significant difference in each group. ~ p<.001
D.H.R.Group : Dementia High Risk Group
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At n@ A}, Ao n@A 2o Av) n@xe] #deE £4 2
P} <Table 23>, <Fig. 91> K= upe} o], dutm#E =} 2010514,
A d TR} 449+1.7378 18] X v 2 #H A} 5.79+1.69% 0.2 e
o, dnt uFATE Av) Al Bls) 3783 A YEETH

uPgze] #¥eHEe Ay wPgaA 2 A nZxe] ¥ s
g mluste] FAHCE Fol3k Aolrt YER oL (p<.001), Aviired
agAreh Aw n @A el Fogh Zpolzb YEhuA] kT

10.00

8.00 -

6.00

400

200 -

0.00 |

Normal Group D.H.R Group Dementia Group

Fig. 91. Comparison of balance function
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2) H35Y Hx

MMSE #HAF Zde] w2 dut 18}, Aujaned 282 283 A9
agate] Besy F4 A= <Table 24>, <Fig. 92~98>¢|A] H+= njs}
1=

m

Table 24. One-way ANOVA of walking function

Normal Group D.H.R Group Dementia Group

(n=8) (n=8) (n=10) F-value
AWS(meters/sec) 0.86:0.19° 0.70+0.20 0.570.11° 564
ASC(cycles/sec) 0.91£0.05™ 0.73%0.10" 0.67+0.12° 14.817
ASL(R)(meters/sec) 0.46+0.11 0.43+0.12 0.39+0.65 1.02
ASL(L)(meters/sec) 0.4520.09 0.44£0.10 0.42£0.09 293
CoV(R)(%) 22.75+17.78 38752070  38.50+21.95 1.64
CoV/(L)(score)(%) 27.75+17.06  40.88£2029  44.00+27.78 121
AIR(score) 93.88£2.64°  7850+11.02°  76.25+11.27° 8.64"

a, b, ¢ different symbol indicates significant difference in each group / same

symbol indicates non significant difference in each group. “p<.01, = p<.001
AWS: 7 B 3 & (Average Walking Speed),

ASC: B 28] A}o] Z(Average Step Cycle),

ASL: 3T d-&Zo](Average Step Length),

CoV: 2 2}& (Coefficient of Variation),

AIR: H.3 X $*(Ambulation Index Result)
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dut nZah, A aFA g A @ Ae] Fi HPEE

M

A A= <Table 24>, <Fig. 92>°A Hi= uie} o], Uiz}
el
Ape] 1]

AV

0.86+0.19meters/sec, Al ¥ A} 0.70+0.20meters/sec L& 3L
@A 0.57+0.11meters/secZ YEMG O™, dut @2 7p v 17
3] 0.29meters/sec(33.7%) W2 Ao Z UElT

dut u@xe] H BPEe= X Aot vt FAHCR F
g Aol 7k vhebk ok (p<.01), AR nF Ak {FoF Holsk vhel
w2 sk

120

1.00 -

(Meter/sec)

080

060 -

040 -

020

0.00 -

Normal Group D.H.R Group Dementia Group

Fig. 92. Comparison of average walking speed
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(2) Bt 2EAFolF vl

At A, Ay PR aea Xl @A) Wi AFALelE
B4 Ay <Table 24>, <Fig. 93>0 H& nfe} o], Udwt uH A
0.91+0.05cycles/sec, X|mia2913 #AF 0.73+0.10cycles/sec, 13l X|wj
32} 0.67+0.12cycles/secZ UERGOo ™, dut m B Ay} X vl a1 Aol H]
3l 0.24cycles/sec(26.4%) W2 AL Z UEIRT

Ayt u@xpe] H 2RIl Ee A uwAr B Au) g}
B AFAbe]l 23 Blaste] SAAS R {93 2ol 7t YEE oL (p<.001),
A Akt Awj G A} el Fo g ZFel7b YEUA St

[
wn
o

v
a
W ik
7 |
g *kk
g l

100 -

050 -

0.00 -

Normal Group D.HR Group Dementia Group

Fig. 93. Comparison of average step cycle
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dut nZah, A A aga A a@ e LEH i A=

Zo] B2} A= <Table 24>, <Fig. 94>c) 4 R upe}l o], duk w1z}

=

46%0.11meters/sec, X"l d A} 0.43+0.12meters/sec, LTI =
B2} 0.39+0.65meters/sec® UEFEC W, vk w1 # X7} Xu] a8 =} H
&l F 0.07meters/sec(15.2%) % Ao 2 YEFST

d¥k uPGAY] QB A ASZole Al uEA g Xuj 1
Ao vs) BEo] 7 L HAOW, FAFOE FoF ol LA
AT

o

lzl

o
3

(Meters)

050 -

040 -

030

020 -

010

0.00 -
Normal Group D.H.R Group Dementia Group

Fig. 94. Comparison of right average step length
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duwk mEa, AMud nHA 23 e nEAe] 92 PF 2L
o] ¥4 Ay} <Table 24>, <Fig. 95>0A K= nfe} o], dut 313z}
0.45£0.09meters/sec, AWl d ¥ A} 0.44+0.10meters/sec, 1|3 X|
A} 0.42+0.09meters/secE YEMG O™, duk @2 7F Xw) 17
&l F 0.03meters/sec(6.6%) % ASZ YESLTE

ARt uFze) 9% Hyt ASZole Ay uFA L A 1A}
o Hl3] BZo] 71 ¢S BRPo EAAOZT {93 zol= UENA
AT

(Meters)
o
8

o
B3
-]

04

043 -

042 -

041 -

040 -

0.39 -
Normal Group D.H.R Group Dementia Group

Fig. 95. Comparison of left average step length
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2 A= <Table 24>, <Fig. 96>04 R upe} o], AWt m& A}
22.75+17.78%, AWla9ld A 38.75+20.70%, 1] w1z}
38.50+21.95% 2 Ltebskon, Auk mE A7 Au) mE o] wle] <k 15.75%

Aok nPAe LW eAEe AR nAA L o) nPAo] 1)

oo e mgou, BARD FoF ol vehtbA gtk
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Nomal Group D.H.R Group Dementia Group

Fig. 96. Comparison of right coefficient of variation
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=<

A= <Table 24>, <Fig. 97>0l4 HiE nle} o], Aduk w1 A}
27.75+17.06%, A d HA} 40.88+20.29%, 1¥a1 Xwj 1=z}
44.00+27.78% 2 VEIOo W QAuk w7l Xu] mE Aol vlE] ok 16.25%

Aok nPAe LW eAEe Ay nAA L o) nPAo] 1)
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Fig. 97. Comparison of left coefficient of variation
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At n@ A}, A a@A 2o Ae) a@ze] B £4 4
Z}= <Table 24>, <Fig. 98>0|4 K= ule} o], duk 318z} 93.88+2.64
A, Aujaed @ A}F 78.50£11.024, 18] Xw) LA} 76.25+11.27FH ©
2 Yehgon, dut 1 ArE Xu) @ zpol] vl oF 17.63%(18.8%) =&
Aeg Y.

Aut u@xe) BPAFE Aujadyd un@A @ Au) a@zpe] B
o Hlaste] FAHSRE {3 zo|7F YERs o (p<.001), il
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Fig. 98. Comparison of ambulation index result
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3)) AEAY vl

MMSE #AF Aol whg ARk 1382}, Awjaeldd awda a2 xu)
v o] A Y EA A= <Table 25>, <Fig. 99~103>0]4 K nps}
o}

m

Table 25. One-way ANOVA of physical fitness in the daily lives

Normal Group D.HR Group Dementia Group

(n=8) (n=8) (n=10) F-value

Arm curl (num/30sec)  25.25+5.06° 21.16%3.98° 12.80+4.73% 17117

Standing up and b s
sitting down a chair 19.38+4.66 12.25+3.11° 10.60+5.11° 15.01

(numy/30sec)

leg endurance 37.50£19.96° 25.25+13.19 19.70+8.05° 3.60

against wall(sec)

One leg balance 7.50+5.01" 3.13+2.59° 2.55+1.16° 6.04

with eyes close(sec)

*

One leg balance a
with eyes open(sec) 17.25+12.07° 9.1319.99 5.60£2.63 3.99

a, b, ¢ different symbol indicates significant difference in each group / same
symbol indicates non significant difference in each group. p<.05, p<.01,” p<.001
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A= <Table 25>, <Fig. 99>014 R uie} o], Ut 313
5.063], w913 A} 21.16+3.98%], 12]al X v A} 12.80+4.733]

sk Zpol7F YER o™ (p<.001), A9 E mE At A FAlEE A 1
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Fig. 99. Comparison of arm curl
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(2) SAtell ekt dojA 7] Wl

At A, ey A e X)) e ape] Szte] esktk o
ojx7] B4 ZA3E <Table 25>, <Fig. 100>0|4 R upe} o], dut u
B2} 19.38+4.663], Xvj9d EAF 12.25+3113), 2831 Xw) mH=A}F
10.60+5.113]1 2 JElron, dul m#Exirt xuf med o] v} ¢k 8.783]
(453%) =& AS2 YRt

At wEgzpe] ofztel] skt dojA = Awjaeld nEa 2 Auf 1
Bape] ofxbe] gkgkth dojxv|el mlwste] FAHORE {Fog Aolrt
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Fig. 100. Comparison of standing up and sitting down a chair
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37.50+19.96%, vz 9y HA 2525+13.19%, a3 Xw| H A}
19.70+8.052 2 UElgon, Adut w7} Xu) o] wlE) ok 17.8%
(47.4%) =& A= Yegth

Uuk nF Ao A ZAFH L v n# A A ZAFH I v sk
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Fig. 101. Comparison of leg endurance against wall
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Qut mEAe] wRT WAYE AWTAY nEA @ A6 n@A
w3 owav)eh Mmalel EAHCR fofd Aol YEot(p<ol),
299 nHAe v w@A e Foa 2Folzt et gk

s 127
&
*%
| »

9 l

6 4

3 =

0 =

Normal Group D.H.R Group Dementia Group

Fig. 102. Comparison of one leg balance with eyes close
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(5) \wEIL &jHA 7] Wl

duk A, Ay uP@A g Xuf aEAe] Frman oA
B2 A= <Table 25>, <Fig. 103>0]4 X ule} o], duk wH A
17.25412.07%, XA $d w8 913+999%, 81 Xuj nHA
5.60+2.63% 2 UElgton, dut w7t X mE Aol wlel oF 11.65%(
67.5%) E RO Z YERT
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Fig. 103. Comparison of one leg balance with eyes open
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<Table 26>, <Fig. 104~105>¢]

Table 26. One-way ANOVA of bone mineral density

Normal Group D.HR Group Dementia Group

(n=8) (n=8) (n=10) E-value
BMD(g/cm) 1.07+0.10 1.02+0.11 1.01+0.13 575
BMC(g) 2285.63+359.57  2027.00+477.37  2068.60+587.99 645

Mean + SD
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Fig. 104. Comparison of bone mineral density
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Fig. 105. Comparison of bone mineral content
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ABSTRACT

An Actual Study of Exercise Prescription for the Elderly

Lee So-Eun

Department of Physical Education
(Majoring in Exercise Prescription)
Graduate School of

SungShin Women’s University

This study was an actual study of exercise prescription for the elderly.
Energy metabolism and circulatory systems according to circadian rhythm,
effects of aerobic exercise training, development of fall prevention exercise
program, effects of blood adiponectin and resistin concentration according to
exercise habit, changes of physical fitness in the daily lives with advancing
age, balance - walking function, physical fitness in the daily lives and bone

mineral density according to dementia. The following are the results.

1. The elderly did not show any significant difference in cardiovascular
system(heart rate, blood pressure), carbohydrate oxidation, fat oxidation,
energy expenditure, glucose, lactate and body temperature, according to
circadian rhythm(morning, afternoon and evening), following 20 minute

cycle ergometer exercise at moderated exercise intensity(40%Wattmax). In
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addition, the difference of glucose before and after exercise was the
lowest in the morning and increased during the day. The finding
indicates that exercise in the evening is effective considering changes in
the efficiency of use of glucose during the day.

2. During the aerobic exercise training period, the aerobic training group
had a significant(p<.05) variation in physical fitness in the daily lives
and Voymax except for blood components as compared with the control
group. But, during the aerobic exercise training period had not a
significant change in the body composition except for fat free
mass(p<.05). These data suggest that greater improvements in body
composition, physical fitness in the daily lives and blood components
were achieved when aerobic training was added to program in elderly
women.

3. 15 elderly women who had no exercise habit in their life were
positively improved on physical fitness in the daily lives, isokinetic
muscle and balance function after 10 weeks of resistance training. It was
shown that resistance training program was effective in decreasing the
fall risk in old women through improvement on weakness of muscle
endurance strength, decrease in walking ability, decrease in dynamic
balance.

4. Adiponectin levels were significantly higher by 5.51g/ml(46.3%) in the
exercise habit group(17.4+6.811g/ml) than in the non-exercise habit group
(11.9+4.5pug/ml)(p<.05). Resistin levels were significantly lower by
2.1Ing/ml(34.0%) in the exercise habit group(4.1t1.8ng/ml) than in the
non-exercise habit group(6.2+4.5ng/ml)(p<.05). In addition, it was

suggested that regular exercise habit increased the blood adiponectin
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level in elderly women and prevented metabolic syndrome and related
diseases, including obesity, insulin  resistance, diabetes and
arteriosclerosis. Adiponectin levels of the elderly were considered to play
a critical role for longevity and to affect patterns of various
complications.

5. The reduction of physical fitness in the daily lives of elderly women
over 65 is inevitable. I think that regular exercise, good life style habits,
and increased physical fitness would make be a healthier life.

6. Dementia and Dementia High Risk(D.H.R) groups according to result of
MMSE had no significant on BMD and BMC on the standard of
dementia, but had significantly lower balance-walking function and
physical fitness in the daily lives in comparison to normal group(p<.001).
What all this show was that early dementia symptoms was affected
decrease of balance and walking function in D.HR group. Also, effective
prevention of dementia would improve quality of life in elderly and
maintain independent in daily living activities and gain the benefit
through the reducing socioeconomic costs. Therefore, we should strive to

develop the exercise program for prevention of dementia.
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AU FA2aA 59 Yol WA Fasted], ol =318 A vE
Ues 4F AdF 7lsY Astet #E o yopriM e =909 AHeY
< A3tAIZItH(Dempsey and Seals, 1995; Holloszy and Kohrt, 1995).
Kasch 5(1993) HulttadHA@e Ashgo] weddv vl dAatold

A o 3w} ol F] AolE BAFAL olHF Asse AR AP 9

ofr

O
-
£
£
~
jab)
92}
0
=
(@)
P
a9}
=
=
Ne}
\O
W
v

3z Q3 AlgEo] Fiste AL H 45419 IAe] B¢ Vomaxyt
35ml - kg - min"°ldl7} FAX T FAoH, =] ZPNTE T f
JE H471ES 156ml - kg™ - min'ga &

Saltin(1999)2 HthataAdF#Fa Awezte] A M 286ml- kg -
min' Bt} golxW AWML A Frlsla, olRth Fow A
1 &gk wekbA 28.6ml - kg - min'@t 3 sk HU A £
AHAEANA W T8 NEAI 2 5 Uk

rr

o] 704 old7HA & FAEAE AW WE T FTY FFE ITF
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Ll

3IAA Voomaxs StHAIE 4 dvkal gho

Shephard(1982)= 60~70t] ‘&A} #4#ke] Vo,maxgke] 23~33ml - kg
min' 21 B3 stgth o] AL HleE e HF Voymaxit 23~33ml -
kg' - min"2 A9 w3 FFEIAL. YutH O E Voymaxt 304 5-E 3t
2387 AlFstaL 2541 o] Feol= 10dRith ALY 9%A  fHAsh, wid
0.45ml - kg'1 -min?®  ZAdta B3t tH(Dehn and Bruce, 1972;
Heath et al., 1981).

Egte] wWE Al WHatel #Ea" AP AFol Yd, F7|Zre 3
) $EoR wskgh WA BARSA AV AR As A

+ Voomax® T4AE Y 4 o (Lee Jae Moon, Choi Seung Wook,

X
(0]

to

W

m Tea Young and Masahiro Yamasaki, 2004), i1 %}2] AEAA 7]&
& A%e] F7hgel wEt HA Assh=dl 654 B A= 309} Hlalske]
2 o AuEHe 20~30% A dHClarke, 1977), €& 10~40mmHg 7}

flo

Perman and Adams, 1989), HtjAl¥tF+= w 1087t} 10bpm# 7HAgHTH
Zoller, 1987; Wei, 1992). T3t Huj4dut}h 13 AurE3, HuabAhdH
Fe A9A] TFAsSte ASZ YEFSTH(Gerstenblith et al, 1976; Shephard,
1982; Young, 1986; Buskirk and Hodgson, 1987; Ferketi ch et al., 1998).

wspl QWU FR BHe BH 2olrkm, 2ol Bue el 4

(
(

MEFS WA oA wolSelA ®rh ARHoE FAtL Yt B
Z7ksh #%7) @9e) 37} 2AEth l0mmHgRT o 2 5

oL} BmmHgHTH 2 o] AgGe WHo| AL nALH WO 3
FAth 654 o4 1FAE F HolE 0%t I AT Yo

(Vokonas et al, 1988), AWz oAy IHu= o3 HIaA 2R
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(Klag et al., 1990).

Eis

oA A

2}
1=

SRl = At

= 8%

65~70%

[c] MR
=1

3} oAbEe

=
=

R R

[o) R
H=

(641
(6%)

A

3

]
b

]

Hy ©
|

&k, 5041 F-E 894 Alo] 4]

(19991)¢] Aol ¢

=
[}

Reaven

H

~o0

™

(24%),

&

¥as s

%

A THE L 20mmHg).

Sold gy By

3ol

0

el

ol

A o] th(Reaven et al., 1991).

ol

3 184 FlA 1
#}7} gojAy,

-3

o

~
o
ol
oyl
B

o)
g0
e

ol

o

#29)

A A H ol 3

ol

0s
)

ol
=3

X

it
K

o

~
o
ol
o
B

o}
T

op

Aolge a8 24 %] o

t'}‘_]_—

FAIRE o] 2

S

=T} (Montain et al., 1988).
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._01_

7
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Jeigoz g9 A3she A
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)

Eia

o] =

o7 AMAurojAH

& 4 (hyper-insulinemia)ll

2

s}

o))
.

)

o|J

Y

3ol o] AW & 454 oA+

mf 10wt EFe] 100mle oF 5~6mg® F 7t
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nFAY EFAA W

= ‘;‘i
g5 Wz AR dYHAAX . F Z#H H E(total
cholesterol: TC), A¥UE Ad® FH2HE(low density lipoprotein
cholesterol: LDL-C), &/ AW (triglyceride: TG)e] &%7} F7tstel] weah &
Feadgel f13o] =olAH, nHEE AW F#H AH E(high density

lipoprotein cholesterol; HDL-C)& X9 F7t+= /s H A8k 913 wiu]

#etttal B E oh(Miller et al, 1975). ©]=9 A A HIE &l
A FEEZEIYS AAst BdEHEgeR QI3 ARES WE F
Jem H& aiFEe A&HZ o WErl 2 Fo] Basital AlRE

FAAE AT 502 23 EF TC 5% W3l A 723 HE v}
= A7+ ZF(Carlson and Mossfeldt, 1964; Huttunen, 1979)7} S+ %t

£

H, &d AR gasdvdes 23% Jdh(Cooper et al, 1976; A,
1992).

‘A A (Triglyceride)& w2 &°l 7Hd B& 4
o ot dF FAYo] 20~60%7HA] HAHT
A AA = Ao (Thompson et al,, 1990; Williams et al., 1983; Thompson
et al, 1980), ol <= Y Fo FAHAAWOZRYH Aito] el F o
Aol F7hE 7] wWiFoleta A 4 Urh(David, 1984).

il

Fox$} Mathews(1981)<]

U
ot

< wed AAY T

rr

Aol B2 Ay ATol

—

7= ol#e Wdke TG w&7F &5l Bl w2 AgelAM s

el Yebd ol Zaskin.
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T3 Huguchi 5(1992)9] Aol E B 654191 nHAE Pz A

79 Jgr|E A3 Adxm, TC T=7F 195mg/dleE HlEFHT

o

7HE Hole= Ao=E &
< AFol e B3slar J=dl(Gordon et al, 1977; Johnson et al., 1982),
Ratliff 5(1978)¢] AFAME THAE iAoz 205 FoF 399 2L

AR dule ddez A7y EZE2IPS AAJste] HDL-C &%

Wbt Zhstthe 499 Zastdrke 4% 5 47 2k AHA

LDL-C ¥Ev A9¥d 7ted FH28ES 59 7 e 28§
ANA THAE dodle Aoz dEA Utk Kannel 5(1983) <l&tH
LDL-C #%7} 130mg/dlo]’del™ s 437t A1Zk= ™, TC7} 300mg/dl1]
78 200mg/dlol sl Adviule] SEo] 3wy ©f wrhal Haskglon,

d3 LDL-CE HF fAita AFA 522 3] 93 #44AE Hole

)

Aoz AFA¥y ®Bixil S (Gordon, 1977; Hartung et al., 1980), 7+
AT A% At (Gaesser and Rich, 1984).
85 B9 AHAE YAHCE Vommaxe] 70~80%2 FE=E F 33, dF

302 < 2FZEIAYS HAS 23, HDL-C %9 F7tet TG &2



o] 4] HDL-C &

T o] =79} TG:HDL-C ratiod]
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AN

3e] ZHAo]lH(Evans, 1995), =49

ol
00
™o

H

ol
r

Nd
-

o}
Lo

il

tH(Vandervoort et al., 2001).

1%

H

)

1A tHCampbell, 1973). =3}l wh

I KIS
Hr}

PN A S EAE DI FhAe o] o

3l, &

o w4

uk
=e)

FA1el M H

S

1 & Aoz I Atk (Lexell et al, 1988).

C

of #Hxo] At} Roubenoff

B
‘.mo

hol W

9|

4 FAY 2

oju
700

‘@O

0
Lo

M) 4 (Bellew, 2004), <2 =719 ZF2(Lexell, 2000), HI

7+A

=
=

7}(Kent-Braun, 2000; Rice et al.,, 1989)

Nlo

—~
o

™ (Bell and Hoshizaki 1981), Larsson &

H 11~704) ¢ ©]

S

(1979)¢] Aol 9

at

713

A Wb o™, 50~594190 o] =ZejA ZHAstr] AlAGT

F AT

S

=
[¢)

o] =A

Z8e =33 Az, 20~294 9

-
.

40~49 4

H3

A = A 7t (Doherty,

Aurz o= 40thet 50t)7}A]

=9

9] a7 HAH oz dojuh oF 30%0l A 45% 2]
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92 A " th(Vandervoort, 2002).

el

/325 (isometric) ol Al = 60

TH(Thomas,

il 1% 1.5%2]

K3
T
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JJo

of
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ot @54 (concentric)E T H

T}(Sale

—_—

2 me
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N

).

90t 7+A] 56% <]

el
W

Ho
o}

0

A
e

N

]

W

and Spriet, 1996).

(2001)¢] Aol o

p==
[¢}

Akima

409}, 50tH, 60t

Kol
L

extension)

o
Do

)

s

s

o)

. A7 (eccentric) &5 5 H

%

™
N

oj

I[N

—_—

o

B
o

el
sl

JJo

o

0

N
e

,_llyl

0

T

T3l

(Poulin, 1992).

AE B FAH(McCartney et al., 1993, Moritani and Devries, 1980).
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et s o]zt AHolstar ATHACSM, 2000).

s W
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1
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A

A1
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}7141
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el Wb EAhe

ol
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o<
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ol

—

ol

4= 7R,

ey

9|

A TH(Spirduso, 1995).

o
A

P
T

3}
=

Aol o|gg of7]

&
L .

B

oo

(ACSM, 1998; Grabiner et al., 1993).

M
il

o]

o

and

(Bell

Hoshizaki 1981; Bergstrom et al., 1985; Lung et al., 1996), A17+¢] 7 3}o
e =sto] YiME YEtAIRE F2 HARG o] 7] 91" T (Spirduso, 1995).

3o wet vERd
} A Th(Einkauf et al., 1987, Moll and Wright, 1971).
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ATHLung et al., 1996).
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=
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S P R s R e I o
713817F 2

Nk

o] ze)E A e

s

1 AL3]3}ol] o

23!

%O

X

o, g, 2

7he} teol A7

—~
o

(1994)8] A7l 9

A==
¢}

King

B

—_
o

m
2

Uetb=t] Chair sit-and

SHA

A

o

reach A7} 60~704] Afo]XE 1t} 70~804] Alo]of A

ke
T

o]

Aol Jebith

ks

o)

I 1o ™ (Roberta and Jessie, 1999), Tanaka 5 (1995)¢] <7<l

NE 654 ool B TEANAN FRADT] Aol

o
T

H

B

al

7¥etel whet

=
S

)
—_

13
v

I BT A Ao AbR M, 664 o)t A%

No
o
)
vaﬂ
hH
Ho

}

} A tH(Chakravarty and Webley, 1993).

3|

=
[¢)

1 =A Askrt 7F

9|

o ¢

o

At AFFHEST 5, 2003)9F F- o]

SHA F7ts
(2002)¢] ATl ¢

_g]

Barbosa

o
T

73]

=N
[¢)
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7. 1H RS F

e

= #3}

Wi A A, WA B M) BE, B A%, AAAL s2E x
2, GAEe] A4 5 dotd F28 A¥e Ak H2 2L I &

o x3= 7173 4% (bone mineral density)E RHETHAL SO}

i

714 (bone matrix)el]l gk FHH F71AHY &S =EEE o= 9
Foll Ay FEET ARGl AAN BA dedh. Shes 483 A St
A oF 254l Hol 2Uxe] =P ok, 50417t

E AW 2 5 HAHoR Fadn AR Me BEE 304714 2
He ez guEA den, 29 ¥4 v FPRTE g2 BopAd

A ool EA2 1del oF 1%4 yehdtiar dhth(Parfitt et al., 1983).
3

A1, 2001), ol=E=E7(estrogen)? VY] E(mineral)®] 74, &, H4E4,
3, 9% 23, d84d T o9& obrjEtt= Hix Ut} (Jackson and
Kleerekoper, 1990; Spirduso et al., 2005).

HE O ojge A7 4 olF FUR At uehtr] AaE

U] YeEhdti(Mezes and Bartosiewicz, 1982; Bevra et al., 1985).
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of A dAIFAAM=
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}(Spirduso et al.,

I
o~

814

S
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==

}

tH(Cooper et al,, 1993). F-Eluete] A5 S35 o=

7}

N

o] ¥)

il

]
il

s
a

]

22 A4 ¢
2005).
7

BIHJHAZS 5, 2002).

7
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EREE
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Njo
Ho
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o] ol
T4 A TH(Chow et al, 1987; Gleeson et al, 1990; Michel et al.,

A2 % 9 thSpirduso, et al., 2005).

1991).

o £ o

Y

ol
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152 ™ (Blanchet et al., 2002), Lohman
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(2001)] Aol <
H

[€)

A==

3 854 o]Ae] 46% 2} 754 o]Ae] 36%7f

S

]

L=,
at

o

STk et AR
%

3 TH(Nick et al., 2001).
[¢)

Wtz
'O

W 3ko] . Nick

.

3

T

L

|

of Yeht
A AR S S ATohar

[€)

-

3wl et

I A A
Judge 5(1995)2 o

T
24217)

o
=

=
==

o)
HH
=y

B
Jo

Hlo
~

N

To-
4

N

—_
file)

o)
o
ey
_z_o

5o
£l
&y

AAZE Fojd w oA

(Kesher et al., 1993).

7A
o

A
+

o}
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&=

S

T A Fe] AojEo] AAgdEo] A
_ 38 —

A tH(Wollacott et al., 1990).
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EERDEE

A v (dementia)v= &1 9] ‘demens oAl FEigh E=E ‘Aol glojxl,
‘A 4e] obd A(out of mind) ot 2w S FHA|a Jom, Ttk FHAl
7 SJALQl Pinel 1801'd "4l &3 oJ3tA] 1z, oA ‘55T T/
o Awj'e} ko Awjglt= §oE AHFgoE ARESAoW, 1o A
Esquirol> 18381 "4 41 AME F4, 44 29 =R =w
T3 o] AFE AT (Crawford, 1996). 1 %

2l Alois Alzheimerw "t 3 do] B3 Ao disto]; e BEIAAA
7193 Q1A 75 A2 AR 514 oA} Sxpe] FHlE WA A
dzsto]my Aol thaf dH A 7] A A8 THGorman, 1995; Hatanpaa,
1996; Davis et al., 1999).
A o dgo=w Ar|= sty FFTLOE U7 WHYFHOCE A AT

Q_}ﬁ]-ﬂtq ]‘—l—n /\]'1‘?—:], HO]'—OA %Xé‘jﬁ]‘, /\]—%9/] ?:5’:]_/\0]-% o](—;-H ]_‘— O] H ]

il

L

=2
R
rr

217 ol (Organic mental disorder)@ @717 2 71719 o7t EA

s
=
2 ehde], F4E Ax gel, gegel, 19l BEsd g, 47 W

o
filo
i3
)
i)
rlr
Iz
E.?_If
X
ro
o
o
ol\
o
=
o
Au)
k1
o
Lo
rot
&
=J
%

z.
5

Q..
—_
Ne}
0s)
2

7t FARAEANA A4 A - A LTS FRbsIE k(A E S, 2008).
Jorm 5(1987)2 604 ©]F wj 51 vwit} F #j=

=
3 RaEFon, w&d Xuje] A@s FuRW o] & AIFYF
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AR A o H] A & (cognitive reserve)©] FOEE 7|52 A 3fo]| B oW
Al EFt AE F dukal i t(Satz, 1993).

A o] 2 AA H3P/Ad A3 (Degenerative brain disease) & =3}
o] ¥ (Alzheimer’'s Disease: AD), HE# Aoz YAst= IAAJA 1)
(Vascular Dementia: VaD)Z U&= 4 Ui, gEoly 3 53 22 3}
=429 F=, dald Ao, 43 2, Hgd 29, 75 A, 77
(Hydrocephalus) & 604 7}A¢] €1% A2E AA AT Bix o]
X t}(Kalaria and Ballard, 1999; Skoog, 1999; Shah et al., 2000; Kril and
Halliday, 2001).

U= 3}o] ¥ 1 (Alzheimer’'s dementia)©] 50~60%% 714 ¥ LHES 7
Folal loH, HEF Fo WA= A Al (Vascular dementia)7}

~30%, YA 10~30% 7} 71e} 41l gk X|ujo|ch,

dagxme] A A4 Auj@te] 20~30%2 F HAE A UEhd
ARt AT vlas] dZoly -Eiuete] A dadAvfe oA st
o2 HIHA ﬂiﬁ(Shadlen et al,
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flo
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o] o}3}¥ o] #H ¥ (Pneumonia)°lyt 7+
A 2 A 2ol oA #Ho] AF o] = (Fracture)®] 913

Al #Bh(Kovach and Henschel, 1996). F=3F x|ulje] Z8j &
T wetd 2dx me wAolA XAl gARdERE & F gle 27

(Severe) dEol o]=27] HTal HilsIth(Naso et al, 1990). Wt =5
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T2 A7), HE wAel7], WA, ARlwee R Th
FAM ~E# A8 7)(Kim et al, 2004) 522 74

Zo)o] YA FAM DHAES AR FAL &

& (Owen et al, 2000), =24, F=74 F3}, FAH 0SS FHC=E
Sk Gerofit ZZZ 1% (Morey et al., 1994) 5o =2

& 733l 47 EFZZ 3 (Resnick, 2000), HE 33 53 A7) SEZ
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2 13 (Schoenfelder et
al,, 2004), ZA3sles, 38 T4, 794, 2719 FFLTC Z=Z 13 (Lazowski,

AMA & ZZ 19 (De Vreede et al., 2004)
ol don, 2EHALFANE ~2EH AT ZA7|(Dawe et al, 1995), ~E
3, 78 % olsd SIS g I5435(Means et al, 2003), ~E
4 7% SFZZ 1 (Nelson et al., 2004), <A 78 &5 2EHA &

T2 13 (Kapasi et al., 2003)¢] Slt.
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DHAEC] 2 £ PAL AYT 1 AbsFdE =Y £ A
AAE AHEFE Bo] ZedolE WARY B4e AT & 97 HE
of dejslolor & Aolth. = HEF TAL Fhe Fshe el nhEd

Stohal 5k th(Westcott et al., 1999).

A 2HTEY ArY A4S HE W wrEd £ Qe HY
FA & 1 RM(repetition maximum)< 7]£ 02 ZA 3} (Nationl Strength
and Conditioning Association, 1994). o]#gt W24l A SN A= F4F
o ol ® HEA BAAT HT= NBASAAE AFstth= AF7h
B35 9lchBellew, 2002).

Evans(1989)¢] ol o]t 904l o]/l d nHAE o= 8
IRM9] 80%°] & A=E=E F 33 LEZEIHS HAT 27, 2
180% Z7}st{ vl X st}

HSE Frontera 5(1988)% 60~72A41¢] 18zl 129 & tido =z 12573F A

I
it

Y TFZEORE AAG AT, ZFHo] {FostA st en, 87119
HAH9 AP LEL Fohol - 28 9 2ATH] PAHAGy
B 13} th(Fiatarone et al, 1990). ol A3 LEZ2 8L e A=
FWw oz B8 nFAS €S 440 FANY 4+ Avn A
s¥¢
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12. Circadian Rhythm¢] 3}

AAAE AP A5L AT gdov, AVE 2
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2
Lo
v
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2
f
X
o

g ggFol deon, sF 24AE FUIE ALFOEA  Circadian
Rhythm(Latin®] 2 circax™ “¢F, 74, diest 3¢t 59)S 7FAL
o} AA 217FE 1007 o] WEEZH TSS 7RI
A, olF BE fHsEe] FH - AAUSY FIe AAEH JUTHIH
A, 1995; Z1A 7], 1998).

Circadian Rhythm< <Q17Fe] Ag]4 - P52 AFo &S mA= AL
2 A Aok wEkA AAY AEF gFel ofZuA &FS dof =
G A A - AAF AGol ojglwS 7HAAl HH, Circadian
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o}i
2
=5
3
2
ki

Ao 71, 1999).
v = 9] Three Mile Island ¥A+8 A Abarel o] b @A & A
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13. o} X 9 & (adiponectin) 9] A 3}

AzAe BA dquyz AFrzAe dFWur olgl oltjxulEl
(adiponectin), 3 ¥l (leptin), @A 22¥l(resistin), & FIHAFIA-(TNF-), 2 A]

WAE QIEF71-6(interleukin-6) 53 22 A A &4 =4 (adipokines) 5= &

Hjste] oUA|HAL, QledzaAd, WiEH 2 T9 98E g o=
¥+ % o} (Havel, 2002).
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. Circadian Rhythmo] W& 25 0]
nBAe] A3 W mRs FF
(AFHA 1)

Effects of exercise on the physiologic changes according to

circadian rhythmin elderly

To determine the effects of cycle ergometer exercise on energy metabolism
and circulatory systems elderly according to circadian rhythm, 10 healthy
elderly females aged over 65 years(65.5+3.0yr) living in Seoul were recruited.
Their heart rate, blood pressure, energy expenditure, carbohydrate oxidation,
fat oxidation, glucose, lactate concentrations and body temperature were
evaluated after 20 min cycle ergometer exercise at 40%Wattmax.

The results were as follows. There is no statistical difference in oxidation
of carbohydrate and fat, and blood glucose and lactate levels. We conclude
that immediately after 20 min cycle ergometer exercise, elderly women
showed a different circulatory response regardless of circadian rhythm,
whereas the 20 min cycle ergometer exercise does not appear to affect

metabolic response.

Key words: circadian rhythm, elderly, heart rate, blood pressure, energy

expenditure
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Adams, 1989), Hdl4u4+= v 10dvtth 10bpm& Aot
Zoller, 1987; Wei, 1992). ®3 Hh4 vt 13 AurEsF, o4k F
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1) 47 3
B AT e Al sl AFske vHesAl o) ™A 107
(65.5:3.04) 0.2 LGB weFsHol gla, I, A 2, J4dd

A A%, 14 A8 5 dAd 8-S 7 AbES AlQlE it d 3RS

e A7y 234 9

Table 1. Chracteristics of subjects

Variable Old aged women (n=10)
Age(yr) 655 = 3.0
Weight(kg) 56.2 £ 7.5
BMI(kg/m,) 239 + 25
Body fat(%) 311 £ 3.2
Fat mass(kg) 17.7 £ 4.0
Fat free mass(kg) 385 + 3.9
Vo,max(ml/kg/min) 191 £ 5.0
Wattmax 87.0 £ 17.0

Mean + SD
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2) &4 7wl

Table 2. Measure variables and instruments

Variable Model and manufactory Details remark
Sam-wha .
Physique (Korea) Helght
CAS 150A Weight
(Korea) 8
PRODIGY % Body fat, Fat mass,
Body Composition (USA) Fat free mass,

Body mass index

Cycle ergometer

Schiller ERG911S und BP

Operation of exercise

(Germany) intensity

Lactate Lactate Pro Lactate
(Japan)

Glucose SuperGrucocard Glucose
(Japan)

Blood pressure Tango Suntec SBP/DBP

(USA)

Cardiorespiratory test

Ergo Spirometry
CS-200 BP-200
(Germany)

Vo, VCo;, HR, ECG
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3 23 4% 2 Wy

2 d7e e soqAd gt HEAEAAE eE A AM At

fow, 1 FAH] SAHAGE PHS ge3 2

1 A4 =74
A4 54 Lohman 5(1992)9 WS o]t 23 09:00~11:00 ARl
of 417 (standing height), #F(body weight)S =743}t

2 AAF3 54
AT 2 o]FXAFLE==47)(PRODIGY, GE Medical Systems
Lunar)E ©]-&3td A AW E(% body fat), #| A& (fat mass: FM), A| A&

1o
o

(fat free mass: FFM), 123l A1 A A ZF A5 (body mass index: BMI) 5= =
skt AA T ddE
of Z4stAtt HAA= 4

(i

Fig. 1. Measurement of body composition
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(@) 202 AAATE T2 B AW, G5sts s A

ACSM, 2004)el A AAIG ZAHol o3t

Mo
off
ol
ki
rr
=)
[>
==
[N
o
)
P

40%Wattmax= A3 39t}
o}2(09:00), #41(14:00), A4 (20:00)] AHA oZUHEZS o] &35l
40%Wattmax2] &% =2 2083 AAA &S HAASAT. 7Fs 2l

A ANHoR P MAA FES 74 £FL 74109 4L Tk

B3 60rpme] 3 HAF2 Owattoll A 287 AAA d23vEE o] 8351
THE S AAISFA o, 2023 AAALE TAE 573t AAe 5

A A3 e [(1.67xV0,)-(1.67xVCo0,)-1.92n] , B3-S 2+3}aFo [(4.55
xVCo0y)-(3.21xV0,)-2.87n] o &t AFEstdor, nd ZAAwjEF 135p
g/kg/mino 2 o] 93} % th(Frayn, 1983; Romijn et al., 2000).

(5) % Glucose®} Lactate =7
T 7 UAUA J2E 242 9131 €F Glucoses} Lactate 57
S HAAL 208 T Foll HEAEY HA 7ol FAZEHSE o]&

ste] oF 01ccd AE AFAsIRoH, BAEAL Super Grucocard 1T

(Japan), Lactate Pro(Japan)E ©]-&3ts #2433
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3. 47 2%
1) Circadian Rhythmdl] W& %4 W3}
1% oA 10%(65.53.04)S diFezZ  o}3(09:00), A1(14:00), A9

(20:00)l 40%Wattmax2] % ZFE=Z 2013 AAA &S AATG &, &
A o] Hats =Astgen, 2 AFe <Fig 3~5>0)A HiE niel 2o

ﬁ

(1) Circadian Rhythmeol] @& 20 AHd AR5 & Aty W3}

obd, A4, A9 Azte] 2083t AHA *F F H Avtere 44
101.0+21.1bpm, 102.4+23.8bpm, 101.7+21.2bpm & &
A FATh AR AT wWE T Fo AUl wsle A A|(72.2+
8.5bpm)<} BluLsle] 5%(107.4+16.2bpm), 10:F(108.7+17.1bpm), 15++(110.3+
18.7bpm), 20%(109.7+19.3bpm) S 2 F2|&}A Z 7} o} (p<.05).

Ho
Lo
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o
fr
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Fig. 3. Change of heart rate after 20min cycle ergometer exercise

according to circadian rhythm
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(2) Circadian Rhythmol] @& 20% AHALE * F57189 W3t
obd, WA, A A 08 AAA £F F B

PN
T
zZ+zr 155.9419.0mmHg, 153.6+22.8mmHg, 156.1+18.1mmHg° =
ol YUEtA] &skth Al Ao mE F T FEHVIEY

)=

A A(125.4+16.6mmHg) ¢} Hluste] 58 (164.8+11.8mmHg), 10%(161.3+12.6

mmHg), 15%(162.1+12.5mmHg), 20++(162.5+13.0mmHg) 2= 2|3} A
718} A TH(p<.05).
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according to circadian rhythm
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(3) Circadian Rhythmoll w2 20% AAALF F S3F7|det H3

ok, A4, AY A 2083t AFA eE F HTE FAVEG
Z}7} 80.7+9.0mmHg, 80.9+11.3mmHg, 83.1+10.7mmHgo.2
VFEREA] btttk AIZE Ao mE &% T SFE7ES Wse AFA
(75.949.5mmHg) 9} Bl aldte] 58(85.6+11.7mmHg), 10+ (82.8+8.6mmHg), 15
E(81.7+10.3mmHg), 20%(81.7+9.7mmHg) .2 23 2ol Yebx] &
XTh.
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2) Circadian Rhythmdl] @& o2 hALA ¥ 3}

18 oA 10%(65.53.041)S Ao E ok (09:00), HA4l(14:00), A4
(20:00)° 40%Wattmax2] &% ZEZ 20837 AAA &5 2AAF F, o
YA AAI Y] Wsts SAs9on, 1 AP <Fig. 6~8>0lA K uhe}
Faasy

of
o
r
N
o
i
2
2o
oy
E
b

Mo

(1) Circadian Rhythmol w2 20% =}3 A

obd, A4, AY Ao 2083t ARA *F F FHE gsE g
g2 Z+7F 0.697+0.510g/min, 0.789+0.521g/min, 0.993+0.770g/min.Z, A
9 Al A w2 FAdFe BEiou, #o3 Aole yEUA asit.
AIZE BItel wmE E T i AR WEe FAA(0.294+
0.234g/min)9} Wl 3le]  5%(0.957+0.638g/min), 10%(0.928+0.590g/min),
15%-(0.977+0.584g/min), 20%(0.975+0.678g/min) o2 ]34 Z7}8t it
(p<.05).
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Fig. 6. Change of carbohydrate oxidation after 20min cycle
ergometer exercise according to circadian rhythm
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(2) Circadian Rhythmol] @& 202 AHAE F AWiksta wst

obd, A4, A9 Aol 20&3te] AAA »F F B A s
7+7} 0.078+0.232g/min, 0.036+0.264g/min, -0.020+0.379g/min. 2, A4 A|
Aol 7hE e AFS Bioy, Fo3 zole dEuA skt ARt
Aol ME &5 Fo AW s wste FAHA(0.065+0.287g/min) 2} H]
wdte] 5%(0.024+0.312g/min), 10%(0.050£0.272g/min), 15%(0.009+0.288g
/min), 20%(0.008+0.347g/min) 2.2 23 2}ol= VA ekstt)
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Fig. 7. Change of fat oxidation after 20min cycle ergometer exercise
according to circadian rhythm
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(3) Circadian Rhythmel] w& 208 AHALE F A Ln=F st

obx, A4, A9 Aol 2083 AHAA F F Hit A|ALHF
2 Z}7} 3.4+1.3kcal/min, 3.3+1.4kcal/min, 3.2+1.1kcal/min®. &, 2]k =}
ol WEtA] FUuth A A ©E &F Fo odyALng W=
A Al (1.240.3kcal/min) el BluLste] 53(3.8£0.9kcal/min), 10+%(3.9+0.8kcal
/min), 154 (3.7+0.9kcal/min), 20+*(3.7+1.0kcal/min)S.2 F2|3}A Z7}3}

A THp<.05).
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3) Circadian Rhythmol| w2 Y JA R W3}

a7 o4 109 (65.5£3.04)S tigoZ o (09:00), HA(14:00), A9
(20:00)°1 40%Wattmax] &% ZEZ 2083 AAA 55 AN F, &

Aol WstE FAsIFen, 1 A= <Fig. 9~10>4 H= vpe}
(1) Circadian Rhythmel w2 208 AAAST & 9 HI
obd, A4, AY A 2087+ AAA & F HT I o
A A vls) A Aol 7HE w2 AEFS BAou, Fo3 A

o= YehtAl stth 2083 AAA F 2(109.8+18.5mg/dl) ¥ Bl
st} &% $(87.3+14.5mg/dl)ol 2 8HAl A th(p<.05).
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Fig. 9. Change of glucose after 20min cycle ergometer exercise
according to circadian rhythm
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(2) Circadian Rhythmol] @& 20& AHAF 5

obx, A4, AY Azl 087e AAA %5

A4 A wls) AY Aol 1 Re A%e wioy, &

ol UEIA it 2087ke] AMA &% A(L6£07mmol)T ]

& F(2.7+1.2mmol)oll T+ A F7t8t A TH(p<.05).

Mo

_91_



mmol

29

2.6

) i
2

morning afternoon evening

3 45 -
£
E 10
%
€ 35
=

3.0

2.5

2.0

1.5

1.0

0.5

0.0

pre post

Fig. 10. Change of lactate after 20min cycle ergometer exercise
according to circadian rhythm
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4) Circadian Rhythme] @& | W3}

a7 o4 109 (65.5£3.04)S tigoZ o (09:00), HA(14:00), A9
(20:00)° 40%Wattmax®] & ZAEZ 2087 AHA 5 AAS &, A

o= = pud

<+ WHEE S48 en, O Ad= (Fig 11) <A He= npe 2o
(1) Circadian Rhythmel @& 20& AHdAEE & A2 H3}

obd, A4, AY ARt 2083t AHA FF F HE A& ok
A4 Azidel s Ay Alide] 7HE =& A BIou, FoF A
ol vehtA gtk 208719 AAA &5 A(358+0.7C
T F(36.1+0.7C)ll F23tA Z7Fak A Th(p<.05).

a1
fe’d
+
o
N

_93_



36.6

b
36.4
36.2 -
36
35.8 -
35.6
morning afternoon evening
*
G 38.0
2
3 37.0
©
g
£ 36.0
3
2 35.0
=]
R
34.0
33.0
32.0
31.0
30.0
pre post

Fig. 11. Change of body temperature after 20min cycle ergometer
exercise according to circadian rhythm
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1082 422 Circadian Rhythmo]
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Effects of aerobic exercise training on body composition, physical fitness in

the daily lives and blood components in elderly women

We evaluated the value of aerobic exercise training on body composition,
physical fitness in the daily lives and blood components. Exercise program of
this study were consisted of a 12 weeks of aerobic exercise training. A total of
30 healthy elderly women aged 65~75 years were randomly assigned to either
an aerobic exercise training group(n=15), or control group(n=15).

The effects of 12 weeks of aerobic exercise training on body composition,
measure physical fithess in the daily lives, Voomax and blood components
were studied in pre and post exercise training. During the exercise training
period, the aerobic training group had a significant(p<.05) variation in arm
curl, standing up and sitting down a chair, standing up from a supine
position, sit-and-reach, stretch test, leg endurance against wall, 10m walking
speed and Vomax except for blood components as compared with the control
group. But during the exercise training period, had not a significant change in
the body composition except for fat free mass(p<.05).

Aerobic exercise training resulted in markedly changes to body composition,
measure physical fithess in the daily lives and blood components for elderly
women during 12 weeks. These data suggest that greater improvement in body
composition, measure physical fitness in the daily lives and blood components

is achieved when aerobic training is added to program in elderly women.

Key words: aerobic exercise training, body composition, physical fitness in the

daily lives, blood components, elderly women
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Table 3. Physical characteristics of subjects

=15)

Control group(n

=15)

Traing group(n

Variables

672 + 2.7

668 + 2.9

Age(yr)

153.0 + 4.9

152.0 + 6.4

Height(cm)

60.7 £ 6.3

578 + 6.1

Weight(kg)

338 + 5.1 34.7 £ 58

Body fat(%)

Mean = SD
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A7 24& Lohman 5(1992)¢) W< o] 43kl 23 09:00~11:00 Ate]
o A% (standing height), A% (body weight)S =743} 1t}.

3) gAY =4

A Ee EFFAd(Bravo et al, 1994)3 A1E]%(Bravo et al, 1994;
Shaulis et al., 1994)7} & & FolA S st 127 I&5&

g8kt
o} (grip strength, kg), 5 ¥F-8 FAM(catching a dropped bar, cm), “&<t
=4l (arm curl, num/30sec), YAfoll UTh YojA7|(standing up and

sitting down a chair, num/30sec), TRt Yo 7|(standing up from a
supine position, sec), 2o} Sl SO 2 333] 7](sit-and-reach, cm), Tl
9]9kA 7] (one leg balance with eyes open, sec), ¥ 5 FHE AZdd 37
(stretch test, cm), & ¢FS 2 W 7|(functional reach, m), F &7|7](carrying
beans using chopsticks, num/30sec), 3tA| A7 ¥ (leg endurance against

wall, sec), 10m 2.3 (10m walking speed, sec)S =743} th<Fig. 12>.
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g Rl 4% 2N ORI ING I AT o IN7E

ooz B FIOMYENT  {0m ¥% FHG 29 A a3 A LR

Fig. 12. Measurement of physical fitness in the daily lives

(4) Voomax®] A&& 93 && st

A4 A o 231 1] B (Aerobike 75XL, Japan)Z ©]-g&3le] S P o =4
& A * LampH-3PH(15watt/sec)oll o]all 4¥F7F HRmax(205-4

[e]
o
B)x0.75¢] 75%°] =Este wj7hA] Ao AHA HEHS HAAEA

Autrel SERsle] BAZYH AAAANL Tod
3, 9Y8 HRS Vool A4 3Ax oy

£

(PWC75% HRmax)E A4 3t%
B Vor75%HRmax % Vomax< 743} th(Miyashita et al.,, 1985).
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A& 12A17F o) T8-S & AdEjolA 08:30:E0l SRS oF 304
2 Es FHEA 3 ¥ F 4 (antecubital vein)oll A 13]8 FALVIE oF
10mle] ¥HES AP35t HDL-C, LDL-C, TG, ¥ & (white blood cell:
WBC), A& (red blood cell: RBC), &|E = =Z¥1l(hemoglobin: Hb), dvlE
A2 E (hematocrit: Hct), 18|31 % (blood glucose)i-A]oll o] &= AoH,
I FAHEL v 2

TC= hitachi 747(Japan)< ©]-83}] enzymatic colorimetric test=,
HDL-C= hitachi 7150(Japan)< ©]-83} enzymatic colorimetric test=, 17

31 LDL-C= hitachi 71508 ©]-83%F parameter colorimetric testZ 233}
mg/dl @92 7]Z34th. TG+ hitachi 747(Hitachi, Japan)< ©] 83t
enzymatic test=, blood glucose< hitachi 747(Hitachi, Japan)< ©]-& 3}
hexokinase/G6P-DH assay® 743t mg/dl @92 7|53t Hete
ADVIA 120(Bayer, USA)& ©]&3dte] %= 7|53ttt Hb2 Cel Dyn
3000(USA)S ©]&3F cyanmethemoglobin®ol] & EAsle] o/dl Y&
7138,
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FAE4 SETRIRL
WasEz, Foolzululs), Ve 12F, SEAXALE 15T 408
AN, FHEE 108, AeeE 1089 ABe T £ 0% 4

Table 4. Program of aerobic exercise

Frequency 3 times/week
Duration 60 min/session
Intensity THR 120~130, RPE 11~13
Warm-up: Calisthenics, Stretching 10min
. Main exercise:
Exercise
(Mon: korea dance, Wed: sports dance, 40min
Program Fri: aerobic dance)
Cool-down: Stretching 10min
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3. 944+ A+

1) AATH AR £4 23

1273 AR S 2209 AA & AAFA AR 24 23 <Table
5>, <Fig. 13~16>°| 4 H+= n}e} 2t}

Table 5. Change of body composition before and after 12 weeks exercise

program
F-value Pr>F
Item Group Pre-test Post-test Group, Test,
Group*Test
Training  37.5£3.5 374134 4.371
Fat Mass(kg) .058
Control 40.1+3.6 40.0+3.2 011
Training  20.4+4.3 21.64.1 1.802
Fat Free Mass(kg) 5.704 024
Control 20.6+4.7 20.1+44 .013
Training  33.845.1 33.0£4.7 208
Body Fat(%) 3.512
Control 34.7+5.8 33.8+4.5 .010
Training  0.93£0.5 0.93£0.4 1427
Waist-Hip Ratio 1.318

Control  0.95:0.6 1.0£14 1.344

Mean * SD, p<.05
" Significantly different between before and after
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=
<Fig. 13>14] BE kst 2o, $E AW MLFPD BF A, A, 3

S 2g oA e AFol7h YEhA]l skt

46.0

44.0

Fat Mass(kg)

42.0

40.0
“®Training

ﬁ “®Control

38.0
36.0
34.0

32.0
pre post

Fig. 13. Change of fat mass before and after 12 weeks
exercise program
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21.6+4.kg= °F 1.2kg(0.26

r-{o
B .|o{.

28.0

AA & AR F4 A= <Table 5>,

153w ol FHok 9@ AF 220

*

% % A 20.4+4.3kgol A
%7}6}9&01:4(%05) e

26.0

24.0

Fat Free Mass(kg)

22.0

20.0

18.0

16.0

14.0

12.0

10.0
pre

post

“®Training
“#Control

Fig. 14. Change of fat free mass before and after 12 weeks

exercise program
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=
<Fig. 15> A H= upe} o], e vesgded 25 A7), J, 4

S 2g oA e AFol7h YEhA]l skt

46.0

42.0

% Body Fat(%)

38.0

340 S Training

“®Control
30.0

26.0

22.0
pre post

Fig. 15. Change of body fat before and after 12 weeks
exercise program
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125730 fakad X2 AA & BERAYE B4
5>, <Fig. 16>°]A K= uie} o], E5JEH Hlesdd 25 A7),

o, FEAEAN FAF Aol7h GEtA gtk

g w
(O] o

Waist-Hip Ratio (%)
N
o

L5 “®Training

“®Control
Lo P———

0.5

0.0
pre post

Fig. 16. Change of waist-hip ratio before and after 12 weeks
exercise program
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2) AEAY B® HALHFAF Y 2

Table 6. Change of physical fitness in the daily lives before and after 12
weeks exercise program

F-value Pr>F

Item Group Pre-test Post-test Group, Test,
Group*Test
Training 222+¢29  239#31 1173
Grip strength L(kg) 17.574
Control  23.3+3.1 242123 000

Training 229+29 24931  0.360
Grip strength R(kg) 4.939
Control 24.1+3.6 24.8+3.1 1.154

Training 23446 25435 583

Arm curl(numy/30sec) 6.716 015
Control  21.4+5.1 22.2+5.7 614
‘s ) 6.188 019
Standing up and sitting Training  17.1£2.6 25.3£6.8 20989 001
down a chair(nuny30se) conprol 192450 202827 phee
‘s ¥ 31.402 .001
Leg endurance Training 52.7+133  59.1+3.2 10921 003

against wall(sec)  conrol 5034110 4942104° ¢y

Training  5.3+3.5 8.0+4.2° 12.860 001

Scratch test(cm) 1.197
Control 6.21+5.2 6.0£5.4 4.669

Training 14.2t54 20654 10219 004
Sit and reach(cm) . 32.269 .001
Control  15.1+8.1 16.9+5.8 9.831

Training 266+28  27.6+37 4097
Functional reach(cm) 064
Control  28.618.1 28.216.2 10.593

ini 558
One leg balance Training 29.2t144  31.8+17.1 299

with eyes open(sec)  conrol  223+184 258492 7
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Training  54%09  52+08 5.504 027
10m walking speed(sec) " 13.33 001
Control ~ 5.2+1.1 5.0£0.3

4486

Standing up from a  Training  39:08 3609 %45'111852 001
supine position(sec)  Control  25:03  2.3%0.3 090
Catching a dropped ~ Training 27459 ~ 281t61 1047
1.241
bar(cn) Control 243168  241#55  gg»
Carrying Training 159+28 16760 41461
1.048
beans(numy30sec)  Control 11620 138454 g

VO,max Training 24740 28476 16204 001

(- kg - min) — 1702 001
8 Control  22.7+4.2 23.5+3.2 913

Mean + SD, p<.05

" Significantly different between before and after

* Significantly different between group
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1253k f4ka

oX
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[e)
RN

239 AA F g oy A ZIe <Table
6>, <Fig. 17>°|A R uie} o], 5 HEsIE ZF A7,

o, BEAgolN o8 Folst YEtA gk

30.0

27.0

Grip strength L(kg)

24.0

“®Training

21.0 “®Control

18.0

15.0
pre post

Fig. 17. Change of grip strength left before and after 12 weeks
exercise program
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(2 2E2& o4 =4 24
D253 Faad 2TZ2ad A4

6>, <Fig. 18>0+ B wle} o,

o, BEAgolN o8 Folst YEtA gk

;m 35.0
P~
=
e
2
g 30.0
i
2
G
25.0
“®Training
20.0 “®Control
15.0
10.0

pre post

Fig. 18. Change of grip strength right before and after 12 weeks
exercise program
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TEZEOY AA F S 2AY 4 A= <Table
6>, <Fig. 19>914 RE wiel o], $FEJTY 4% &5 A 2344630
A F 25413582 oF 2038](85%) FoEHA T7HEHA LM (p<.05),
TG HEEHT glolM Hd 7 FuAdMe FoAFd Aolrt v
EhutA] kst

Jo

35.0

30.0

Arm curl(num/30sec)

“®Training
20.0 “Control

15.0

10.0
pre post

Fig. 19. Change of arm curl before and after 12 weeks
exercise program

- 118 -



(@) Ao gk AolHy) B4 A

1273 fFaked SEZE2ad AA F ozt kgt dojA 7] &4
7}= <Table 6>, <Fig. 20> EH& ule} Zo], £ 4¢ &5 2

17.1£2.68 014 $% ¥ 2536832 °F 823](47.9%)

.
ot

oH(p<05), A7lol YANE 125 &5 F veF
FoeA =4 el thp<05). 28 &5 A AT s FLdHE &

o% 2pol7k thehtA ket

40.0

35.0 *

30.0

250 “®Training

“Control
20.0

15.0

Standing up and sitting down a chair(num/30sec)

10.0
pre post

Fig. 20. Change of standing up and down a chair before and after
12 weeks exercise program
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Fol Aol7h e ek,

75.0

70.0 *

65.0
60.0
55.0 «
>0.0 “®Training
45.0 “#Control

Leg endurance against wall(sec)

40.0
35.0
30.0
25.0

pre post

Fig. 21. Change of leg endurance against wall before and after
12 weeks exercise program
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= l
A= <Table 6>, <Fig. 22>0l|4] K& ule} o], 53T Ae &5

A 53+3.5cmo A =%

8.0£42cm& F 2.7cm(50.9%)

u
Ho
o
off
o
X
olN
N
-~
off
o

Qo (p<05), LEATIH HeEATe AVl HEAEANE Fol@ A
o7} tehbA e gkeh.

Back scratch test(cm)

14.0

12.0

10.0

oy
(=)

6.0

4.0

2.0

0.0

“®Training
“®Control

pre post

Fig. 22. Change of scratch test before and after 12 weeks

exercise program
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o] FostAl =A YEbgt(p<.05). 22U % A AlHT F5 o)A
= Fo% Aol7t vEhuA et

30.0

25.0

20.0 ]
k-

>0 “®Training
“#Control

Sit and reach(cm)

10.0

5.0

0.0
pre post

Fig. 23. Change of sit and reach before and after
12 weeks exercise program
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=
<Table 6>, <Fig. 24> B w9} o], 3G HlEEHT 5 A

Functional reach(cm)

40.0

35.0

30.0

25.0

20.0

15.0

, AN o7 2ol7h YEA ekt

“®Training
“®Control

pre post

Fig. 24. Change of functional reach before and after
12 weeks exercise program
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©) Fm3 @A) A Az

=
<Table 6>, <Fig. 25>0]4] Wi wle} 2ol LEHBT WL E

L A Ag A Fost zpolrt YERUGA] &kgtt

60.0

50.0

40.0

30.0

20.0

One leg balance with eyes open(sec)

10.0

0.0

pre post

Fig. 25. Change of one leg balance with eyes open
before and after 12 weeks exercise program
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(10) 10m ®3 ¥ Az

1257 FAtadd sz2ad A4 F 10m 23 24 Z3+= <Table
6>, <Fig. 26> A Hz= nie} o], wefdde] 45 w5 & 54+0.9secol
A &% F 52+08secE F 0.2sec(3.7%)
Al7lel YOIME 125 5 F HEEH
A U thp<05). 22u €5 A A FsAgdHE F98 Aol
7F dEhA st

7.0

6.5

6.0
55

*
*
5.0 .\* | “®Training

45 “#Control

10m walking speed(sec)

4.0
3.5

3.0
pre post

Fig. 26. Change of 10m walking speed before and after
12 weeks exercise program
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3.5

3.0 “®Training
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1.5

Standing up from a supine position(sec)
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Fig. 27. Change of standing up from a supine position
before and after 12 weeks exercise program
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“®Control

Catching a dropped bar(cm)
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Fig. 28. Change of catching a dropped bar before and after
12 weeks exercise program
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1257

6>, <Fig. 29>°|A] H+&

q
Hhsh gol, £EPUT MEFHA

o, BEAgolN o8 Fol7t YEtA gk

25.0

20.0

15.0

Carrying beans(num/30sec)

10.0

5.0

0.0

“®Training
“®Control

pre post

Fig. 29. Change of carrying beans before and after
12 weeks exercise program
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<Table 6>, <Fig. 30>°4 X wupe} o], G A¢ & A
24.7+4.0ml - kg - min"ol X &% F 284+7.6ml - kg' - min"Z < 3.7ml -
kg' - min"(14.9%)2 A SIFR oM (p<.05), Al7lol AAME 125
T F HEEHd v &5l fFsA A YERTp<05). 1
Hu &5 A AT F5AEAME FoS Zol7b vEhA gttt

B
o
o

VO, max(me/kg/min)
w
(9a]
(=]

30.0
%
25.0 “®Training
g “#Control
20.0
15.0
10.0

pre post

Fig. 30. Change of Vo,max before and after 12 weeks
exercise program
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O AA & dAHE BA Hi= <Table 7>,

Table 7. Change of blood components before and after 12 weeks exercise

program
F-value Pr>F
Item Group Pre-test Post-test Group, Test,
Group*Test
. Training  568+148  57.6+132 3.086
HDL-C(mg - dI") 0.962

Control 52.0+14.5 49.2+9.7 1.936

. Training 1388:270 128:248 471
LDL-C(mg - dI”) 1.667
Control  1258+440 1216387 o

. Training 9653243  97.9:232 005

Glucose(mg - dI’) 1.002
Control ~ 939282  99.3£217 318

. Training 4103 4.0+0.3 208
RBC(million/mm™) 3,512
Control 49124 44104 010

. Training  64+18 5.2t15 1.089
WBC(million/mm™) 1.827
Control 6.11£1.5 6.11£1.5 2390

Training 38520 38321 4117

Hematocrit(%) 274
Control 40.4+3.6 40.6+2.7 843

Training 12806  12.7+0.6 1415

Hemoglobin(g/dl) 2.049

Control 13.311.0 12.9+£0.9 1.491

Mean £ SD

- 130 -



(1) HDL-C ¥4 A3}
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Fig. 31. Change of HDL-C before and after 12 weeks
exercise program
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(2) LDL-C £4 A3}
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Fig. 32. Change of LDL-C before and after 12 weeks
exercise program

- 132 -



(3) Glucose &+ 2=}
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Fig. 33. Change of glucose before and after 12 weeks

exercise program
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(4) RBC &4 A3}
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Fig. 34. Change of RBC before and after 12 weeks
exercise program
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(5) WBC &4 A=}

1253 fFAtedd 238 44 § WBC 4 A= <Table 7>,
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Fig. 35. Change of WBC before and after 12 weeks
exercise program
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(6) Hematocrit #4] 23}
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Fig. 36. Change of hematocrit before and after 12 weeks
exercise program
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(7) Hemoglobin 4] A3}
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Hemoglobin(g/df)
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Fig. 37. Change of hemoglobin before and after 12 weeks

exercise program

- 137 -



4. =9

1) 2744 s}

o]-&2] 7](Jette and Branch, 1981)9} 2o QAL sl T o Ao
FIFES v

=

Pratley 5(2000)2 1¥A 179 o= fitaes(d7], =74, AA
=

a2 60M ol HAMEAY AALES 34.0+1.03%, AAFHFS
46.0+1.02kgo = eI, AFA Edold JATe] AALES 221+1.04%,
AAYFS 441+2.03kge 2 247t el SEH T A Eo] YA
Ao mla] e Ao g Husth EF o]A#(2003)> 1F AHES U
O 2053 FZEIARES AAS 2F 5 I AAWHFS &
54 387+3.8kgoll A 12FF 36.9+6.6kg, 205F 40.1+4.0kgl & &5 <F
Haste] & AFATe} dX gt
Fr 23 A T AALFS 1.2kg(0.26%) 1+
A F7kekRa, AT HEFS 0.1kg(0.27%), AALELS 08%(2.36%)F 7

2 AALe] &A% AF SUHE 4
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Development of fall prevention exercise program in elderly

The study was designed to examine effect of 10 weeks of resistance
exercise training on physical fithess in the daily lives, isokinetic muscle
function, balance in 30 subjects(exercise training group 15, control group 15)
over 65 years of age. The analysis of data revealed the following findings.

1. After 10 weeks of resistance exercise training, arm curl(4.9num/30sec,
17.8%), standing up and sitting down a chair(7.9num/30sec, 27.8%), leg
endurance against wall(6.4sec, 12.3%), sit and reach(6.4cm, 48.4%), 10m
walking speed(0.9sec, 17.6%) were significantly improved on exercise training
group(p<.01).

2. After 10 weeks of resistance exercise training, the exercise training
group had significantly higher result than the control group on
flexor/extensor peak torque of knee(p<.05).

3. After 10 weeks of resistance exercise training, exercise training group
had significantly better result than control group on dynamic balance and
static balance(p<.05).

It was concluded that 15 old women who had no exercise habit in their
life were positively improved on living physical fitness, isokinetic muscle
function and balance after 10 weeks of resistance training. It was shown that
resistance training program was effective in decreasing the fall risk in old
women through improvement on weakness of muscle endurance strength,

decrease in walking ability, decrease in dynamic balance.

Key words: fall prevention, resistance exercise training, physical fitness in

the daily lives, isokinetic strength, balance function, elderly
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oAz HEFo] A= 65~804
159, &% Edoldd #

of
oJ3lA] e HSFHT 5o g FTESIYGL B AT tAAEY AlAF
J_éf

Table 8. Physical characteristics of subjects

Variables Training group(n=15) Control group(n=15)
Age(yr) 66.8 = 2.9 67.2 £ 2.7
Height(cm) 152.0 = 64 153.0 = 4.9
Weight(kg) 59.6 = 8.0 613 £ 6.3
Body fat(%) 340 + 4.7 339 = 6.0
Fat mass(kg) 212 + 48 208 + 5.1
Fat free mass(kg) 369 t 4.1 402 + 4.7
Mean + SD
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Table 9. Resistance exercise program

Frequency 3 times/week

Duration 60 min/session

Intensity RPE 9~14

Warm-up: Stretching 10min

Main exercise: Reps Sets
Upper body (5)
Sholder press
Arm curl
Tricepts extension
Chest press 8~15 3
Rowing
Exercise Lower I;Odyt@) (Rest)
ua
Program ng press 1~2min
Hip adduction/abduction
Side kick
Leg curl
Leg extension
Dorsi flexion
Calf raise
Leg endurance against wall

40min

Cool-down: Stretching 10min
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measure)= A5 T
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3. 944+ A+

1) &AH H3}

10573ke] A& Edold HA & A&AHe] Wsl= <Table 10>, <Fig,

38~42>0| A HE= upe} g

Table 10. Change of physical fitness in the daily lives before and after 10 weeks
resistance exercise program

F-value Pr>F

Item Group Pre-test Post-test Group, Test,

Group*Test

Training  27.5t4.6 324435 8.58 021

Arm curl(numy/30sec) 6.72 015
Control  24.415.1 25.245.7" 614

Standing up and Training ~ 28.4+3.6 36.3£6.8 " 6.19 009

sitting down a chair 20.98 001
(numy/30sec) Control ~ 262+50  272+£27" 225

Training 51.7+133  581£32° 3140 001
10.92 .003
Control  483+11.0  49.4+104" 604

Leg endurance
against wall(sec)

Training  13.2t5.4 19.6454" 1021 004
Sit and reach(cm) 3226 .001
Control  14.1#81  159+58""  9.831

, Training  5.1%0.9 42408 9.50 027
10m walking speed 13.33 001

(sec) Control  52+11  5.0:03" 448

Mean + SD, p<.05, “p<.01, = p<.001
" Significantly different between before and after
* Significantly different between group
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Fig. 38. Change of arm curl before and after 10 weeks
resistance exercise program
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Fig. 39. Change of standing up and sitting down a chair
before and after 10 weeks resistance exercise program
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Fig. 40. Change of leg endurance against wall before and after
10 weeks resistance exercise program
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Fig. 41. Change of sit and reach before and after
10 weeks resistance exercise program
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Fig. 42. Change of 10m walking speed before and after
10 weeks resistance exercise program
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<Table 11>, <Fig. 43~46>0| A H = n}e} 2t}

Table 11. Change of knee joint flexion peak torque before and after 10 weeks
resistance exercise program

rr

F-value Pr>F
Item Group Pre-test Post-test Group, Test,
Group*Test
e Training 333117 387:24 1422 .002
Right Flexor
60°/sec(Nm) N 13.27 .003
Control 32.3+2.2 33.6=1.3 4831
Rioht Fl Training  25.4%0.9 303:14° 1062 007
i exor
2408 /sec(Nm) —— 1633 001
Control 241+1.3 251+1.1 4.486
Left FI Training  33.1%2.3 39326 1047 005
e exor
60°/sec(Nm) " 10.241 004
Control 31.5£1.9 329£21 882
Training  25.1%12 29811 1047 002
Left Flexor 1041 003

240°/sec(Nm
(Nm) Control  26.5+1.8 24.7+2.1% 32

Mean + SD, p<.05, “p<.01, = p<.001
" Significantly different between before and after
* Significantly different between group
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Fig. 43. Change of right flexor 60°/sec before and after
10 weeks resistance exercise program
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Fig. 44. Change of right flexor 240°/sec before and after
10 weeks resistance exercise program
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45. Change of left flexor 60°/sec before and after
10 weeks resistance exercise program
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Fig. 46. Change of left flexor 240°/sec before and after

10 weeks resistance exercise program
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Table 12. Change of knee joint extension peak torque before and after 10
weeks resistance exercise program

F-value Pr>F
Item Group Pre-test Post-test Group, Test,
Group*Test
Rioht Extens Training 64123  69.6£3.0" 1346 004
1Z xtension
600/SeC(Nm) o 14.20 -006
Control  63.6£2.7 65.1£2.3 483
e Training 38314  47.2+12" 8.12 027
Right Extension 19.42 002
240" /sec(Nm) Control  368:13  37.1#21%
4.486
, Training 63231  681:36° 1378 004
Left Extension 1212 005
60°/sec(Nm) 4 ) )
Control ~ 61.9:24  62.2+2.7" 3.94
) , Training 37.1£18  46.622.1" 15.26 004
Left Extension 16.09 002

240°/sec(Nm) #
Control 349+14 35.6£2.9 2.882

Mean + SD, p<.05, “p<.01
" Significantly different between before and after
* Significantly different between group
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47. Change of right extensor 60°/sec before and after
10 weeks resistance exercise program
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Fig. 48. Change of right extensor 240°/sec before and after
10 weeks resistance exercise program

- 164 -



~l
(=]
o

Left Extensor 60°/sec(Nm)
o)
o
o

ol
o
(=]

40.0

30.0

20.0

e
2
rl
e
ol
B
H
[N
(e}
~
9]

8

Lo
td
L

kK

#i#

“®Training
“®Control

pre post

Fig. 49. Change of left extensor 60°/sec before and after
10 weeks resistance exercise program
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50. Change of left extensor 240°/sec before and after
10 weeks resistance exercise program
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Table 13. Change of balance before and after 10 weeks resistance exercise

program
F-value Pr>F
Item Group Pre-test Post-test Group, Test,
Group*Test
Right leg balance ~ Training 11212:2124  9217:1268 1156 012
with eyes open 8.26 043
(mm) Control 1031542324  1021.3£2125"  5gq
Left leg balance ~ Training 12937:2017  7523:1123 988 021
with eyes open 1086 011
(mm) Control 121392138  1321.2199.7 4417
Training 112451564  721.2¢897° 1367 006
Right leg rise(mm) 19.11 .003
Control  1289.7+243.8  1238.1+178.2"
4.486
Training 12592¢1762  8125+1038"  10.88  .008
Left leg rise(mm) 15.35 .006
Control  1289.2+1428  1263.2%152.9"  5go)

Mean + SD, p<.05, p<.01
" Significantly different between before and after
* Significantly different between group
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Fig. 51. Change of right leg balance with eyes open before and after
10 weeks resistance exercise program
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Fig. 52. Change of left leg balance with eyes open before and after
10 weeks resistance exercise program
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Fig. 53. Change of right leg rise before and after
10 weeks resistance exercise program
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Fig. 54. Change of left leg rise before and after
10 weeks resistance exercise program
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VI. 5% 7 - 7ol & 23 A9
¥ % adiponectind} resistin x| ¥ X & G

(B34 4)

Effect of blood adiponectin and resistin concentration according to

exercise habit in elderly

To measure blood adiponectin and resistin concentration in elderly and
determine their correlation with exercise habit, body mass index(BMI) and
life style diseases, the study subjects comprised 15 elderly females aged over
65 years living in Seoul with a regular exercise habit of over three times a
week for at least a year and 15 elderly women with few exercise habits
during their daily lives. Their body composition, cardiorespiratory function,
an adiponectin and resistin levels were evaluated in relation with factors
related to metabolic syndrome. The results were as follows.

1. Body composition and changes of cardiorespiratory function showed no
significant difference between the two groups.

2. Adiponectin levels were significantly higher by 5.51g/mL(46.3%) in the
exercise habit group(17.4+6.8ug/ml) than in the non-exercise habit group
(11.9+4.5g/ml)(p<.05).

3. Resistin levels were significantly lower by 21ng/ml(34.0%) in the
exercise habit group(4.1+1.8ng/ml) than in the non-exercise habit group
(6.2+4.5ng/ml)(p<.05).

4. Resistin levels were significantly correlated with fat mass, body fat,
and BMI(p<.05).

5. Leptin levels were significantly correlated with fat mass, body fat and
BMI(p<.01).

From the results, regular exercise habit in elderly was suggested to
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prevent overweight individuals from easily suffering from diabetes as it
decreased blood resistin level generated from obese cells and prohibited the
function of insulin.

In addition, it was suggested that regular exercise habit increased the
blood adiponectin level in elderly and prevented metabolic syndrome and
related diseases, including obesity, insulin resistance, diabetes and
arteriosclerosis. Adiponectin levels of the elderly were considered to play a

critical role for longevity and to affect patterns of various complications.

Key words: exercise habit, adiponectin, resistin, leptin, elderly
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Table 14. Characteristics of subjects

=15)

Exercise group (n

=15)

Control group (n

Variable

671 = 2.7

67.6 £ 39

Age(yr)
Height(cm)

1534 £ 29

1548 £ 39

59.2 + 6.8

578 = 8.6

Weigh(kg)

252 + 2.7

241 + 3.0

BMI(kg/m?)

Mean £ SD
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3. 944+ A+

1) AAFA4 ¥l

SEHT f- ol WE 1) AATA v FIE <Table 15>,

<Fig. 57~62>°lA] K& nfe} 2o

Table 15. Comparison of body composition

Variable Control group (n=15) Exercise group (n=15)
Weight(kg) 59.2 + 6.8 57.8 + 8.6
BMI (kg/m?) 252 £ 27 241 £ 3.0
Fat mass(kg) 21.0 £ 49 192 + 45
Fat free mass(kg) 38.2 + 2.6 38.6 + 4.6
Body fat(%) 35.2 £ 44 329 £ 3.7
Muscle mass(kg) 19.7 £ 1.8 20.0 £ 3.1
Mean £ SD
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Fig. 57. Comparison of weight according to exercise habit
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Fig. 58. Comparison of BMI according to exercise habit
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Fig. 59. Comparison of fat mass according to exercise habit
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Bol/do] 352444% K TE °F 7.0% %o, F H 7 Fofg zho]
LA skt

it
Ho
off
oy
riy
-0

36.5 -
36.0 -
355
35.0 |

%Body Fat (%)

345
340
335
33.0
325
320
31.5
31.0 -

Control Exercise

Fig. 61. Comparison of body fat according to exercise habit

- 190 -



THAJ] EFHEel e nHAYHR FEFHe] fle 1P Ae
muscle mass®] Bl1l ZA¥}+= <Table 15>, <Fig. 62>°|A] X = uje} 2.
TEE o] = A%

/4 9] muscle mass= 20.0£3.1kg, +&w &0 fl=
© 197+18kg S 2, T AW 7+ FoF Fol= LA gkt

Kl
ol
£
o,

20.8

20.6

204

Musle Mass(Kg)

20.2

20.0 -

19.8

196

194 -

19.2 -

Control Exercise

Fig. 62. Comparison of muscle mass according to exercise habit
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rr

5% f R wE gAY 3F -85 Hu A

Table 16. Comparison of respiratory and circulatory functions

Variable Control group (n=15) Exercise group (n=15)
HRrest(bpm) 654 * 8.6 649 + 83
Vo,max(ml/kg/min’) 215 £ 74 21.7 £ 3.8
PWC75%HRmax 58.5 £ 16.5 60.0 = 31.0
SBP(mmHg) 136.3 £ 19.0 132.6 + 29.2
DBP(mmHg) 759 + 6.3 71.7 £ 10.0

Mean + SD
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A ) =
A AFAGYH} L5F

<Table 16>, <Fig. 63>°|A X &= n}e} 2t}
FHo] e 1HAPY AAHA HRE 64.9+83bpmO 2 2%

-
L

o v aEPde ¢4F

¥
r o)

Qe nHAAY 654+8.6bpmHE Tt °F 0.7% Hkoy, F He 7+ F9
Apol= YERA] sk

HRrest(bpm)

66.2
66.0
65.8
65.6
65.4
65.2
65.0
64.8
64.6
64.4
64.2

Fig. 63. Comparison of HRrest according to exercise habit
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THAJ] +EF8e] e @YY eEFdel e AF A

sadel g ¥ A9 Vomaxts 21.7:38ml/kg/mino 2 5%
2

Vo,max(ml/kg/min)

1.5+7.4ml/kg/min®t} < 0.8% Ekou, F Ao
tol= vehA] gkt

24 -

21

Control Exercise

Fig. 64. Comparison of Vo,max according to exercise habit

- 194 -



(3) PWC75%HRmax Bl 1l

FHAA LEEwe]l Yt AFAYR FFV] PE TP

rr

ol A 60.0:310mlst SEH T P THIA e

61.0
60.5

60.0

PWC75%Hrmax

59.5

59.0

58.5 |

58.0

575 |

57.0

Control Exercise

Fig. 65. Comparison of PWC75%HRmax according to exercise habit
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A= <Table 16>, <Fig. 66>l Al B niel 2t}
F#ol e 1H A9 SBPE 132.6+29.2mmHgR 5% 7o)
’d¢] 136.3+19.0mmHgR t} °f 2.8% wsto}, F e 7+ {5

ol= uEA &gkt

SBP(mmHg)

-

W

oo

o
|

137.0

136.0

135.0 -

134.0

133.0

132.0

131.0

130.0 -

Fig.

Control Exercise

66. Comparison of SBP according to exercise habit
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o] Hlm ZFE <Table 16>, <Fig. 67>014 RiE npe} o

EEHETo] e 1HAA] 71.7+10.0mmHgE =550 §1
9] 759+63mmHgH th oF 6.0% ko, ¥ Hd 7k fol3
EfubA] gkt

77.0 -

76.0

DBP(mmHg)

75.0

740

73.0

72.0

71.0

70.0

69.0

Control Exercise

Fig. 67. Comparison of DBP according to exercise habit
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3) ERAHE vl

& T8 - 7ol OE LG AT v AF= <Table 17>,

il

<Fig. 68~70>° X X< nie} 2o

Table 17. Comparison of blood adiponectin, resistin, and leptin

Variable Control group (n=15) Exercise group (n=15)
Adiponectin(ug/ml) 119 + 45 174 £ 68
Resistin(ng/ml) 62 = 45 41t 18
Leptin(ng/ml) 84 * 46 10.0 £ 5.2

Mean * SD, p<.05
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(1) Adiponectin &% Hlxl

THAJ] EFHEel e nHAYHR FEFHe] fle 1P Ae
adiponectin % ®lul Z¥= <Table 17>, <Fig. 68>0l|A X = n}e} 2t}
Bl 9] adiponectin FEv 17.4+6.8ug/mlE +5%
11.9+4.5ng/ml2 th 5.51g/ml(46.3%) A eSO,
SAALEE T3 AolE B ATH(p<.05).

r
S
gQ,
rr
=2
ot
)
o,
L R

=
M
o

10.0

5.0

0.0

Control Exercise

Fig. 68. Comparison of adiponectin according to exercise habit
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(2) Resistin &% Hal

resistin % Hlul ZA¥= <Table 17>, <Fig. 69>0|A] K= nje} ),
TAA] TeFHo] dv 1H Y resistin =+ 41+1.8ng/mlE &

THEHol gle 1H G 6.2+4.5ng/mlE T 2.1ng/ml(34.0%) A YERS:

Resistin(ng/mL)

Control Exercise

Fig. 69. Comparison of resistin according to exercise habit
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(3) Leptin &% Hlxl

THAL TEgdel de A¥AYH esFdol fle 1P
3 A3 <Table 17>, <Fig. 70>014 R npe} 2o},

2 sEHol e 1P leptin TE= 10.0i5.2ng/mli &
THEHol gle 1H A9 84+46ng/mlETE 1.6ng/ml(20.0%) =4 e
o, F HAY 7 Fo3 Aol= YEA ekt

6.0

4.0

2.0

0.0
Control Exercise

Fig. 70. Comparison of leptin according to exercise habit
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4) ol x Y ", 2" 181 Y T4 FFHA

A A

7he]

Lo

FIEUY, WA2E aYn WY FEG GAFEE B

e
™

} 337 = <Table 18>0|4 E+= ufe} ok

2

O:

Table 18. Correlation of blood adiponectin, resistin and leptin

Variable Adiponectin Resistin Leptin
Fat mass 22 -379 698"
Body fat 29 424 761"
BMI .001 -430° 604"
SBP -140 -194 299
DBP -192 -341 036

p<.05, “p<.01

AR st AAGH(r=-379), ANALE(r=-424), AADFATF(r
-430)9F fold & AuAAE YEtler(p<05), A" =9 AA

(r=.698), AAWE(r=761), A QLA (r=604)} FHoZ FJ5A H&

ot
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ol
flo

FTolAdth. Voomaxe A#EF7Hol wet 7has olm] we o)A
H = AHDill et al., 1967; Kasch et al., 1990; Robinson, 1938; Rogers et
al, 1990). ¥uwrzlo g A LEAYPI AAQlo] At AY H|Ld)
w Al A wid 1~2%% TAaste o2 deiA Aok

7

4
A ZebAth Kasch 5(1990)2 23d &<t S5 EolA 13%, vl5HE

S 41% FHaske] of 3uf o] A e AolE: HAEAY. a5
Vopmax At&9] 1/3& tolo] QJiFoln, Um A 2/3& ¢EFFolgta
sttt welx nEAE Efelds W 10dvit 5% HE FY9 7 UAS
Wl oly2h(Hagberg, 1987; Heath et al, 1981), A A A SsZ21H L2
20%7M A% F7HAE ¢ kil B 3138 th(Shephard, 1987). Hagberg &
(1985)°] ZAFSE 50t) AF=E9] Vomaxs Y A& IukdEth 47%u}

gred oA 13MEST B WAt £7) gRolem AR

j&l'

Trappe 5(1996) <&
AeteS FALSIY O-gT 2ol
B 10dvtth 6%, AHHA A

=
% 10%, 5% o]d&<t &58kA AU
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i
)
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&
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flo

o= < 15% HasAoh Astgol A FE g9 6%t Wzt
0.43ml/kg/min°l| aFstH o3& & AF ZF(Dehn and Bruce, 1972;
Fuchi et al., 1989; Marti and Howland, 1990; Rogers et al., 1990)¢} H]:
stAth oldd AFES A8 Skl wEt AstHe 84750l SR
EfoldS FalA HAst & + dve AS HolF Aol
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A A4S AR ol EdEe Wy wwdel 001%E AASE 7
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2 d&dy FAste] T =6, Robert 5(2003) A3 FA4 6

=
H(23.0£1.344) S o2 80%Vomaxd] FEz EYEH 58 308 A

= AEAAO]l 174+68ug/mlE FEFFHC] v ALFAGY 11.9+4.5n
g/mlE ot 55ng/ml(46.3%) =4 WYeEld F e F {Fold zolE Hd
= 2= AT #Fa7F e A5 olHERS] F&7F S0 Hagt
A A} (Esposito et al., 2003; Reinehr et al., 2004; Yang et al., 2001)%}
FAIA oY, & 93] ol XU e v WA Fethe A8
AT+ (Marcell et al., 2005 Hulver et al., 2002)2}= t4i zke]E YERA S
=

frIEMEI P wwe Aol &Y HOEY Fww(Type-lI
-diabetes)®] A ] 2A AFA RAEL Jde HA=EE APz

7)
Eo]ZQl Tl AR Steppans(2001)9] AFNA A5 EAE HITY Q&
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A AGgA Aol wiAAlgE 7HES AtE A
Kim 5(2002)< w2438 89 79(30.0+1.74], BMI 20.0+1.8kg/m”)Z} H|
TS 67(29.3+5.34], BMI 32.6+4.4kg/m%) 2L A28 2w G 79

rol
N

(56.5£19.141, BMI 27.64+2.9kg/m’)S tiA o2 A28 £ B4
7, vl2A P AT 151.4414.7pg/100ul, HITHH T 168.7416.4pg/100uL, #1273
Fad ST 168.7+16.4pg/100p1 2 HITHE Gy} G SR de] g A

2" FAZE 22 AR UeEH o= dALEC] ded ARALS 42
713 FAF s QIzre] wiwt 5l g g Fadlojde HE AAL
3y,
TS 2 AFAN dAz"Y sEE AAYTEH FHOZ Fogk
s+ o)
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VI. =30 W& g ode ALAE sl
(FTA 5)

Changes of physical fitness in the daily lives with advancing age

in elderly women

This study was designed to measure physical fitness in the daily lives of
429 elderly women. The range of age in each group is divided into
65~69years old, 70~74years old, 75~79years old, over 80years old. The
following are the results All factors of physical fithess have slowly
decreased in their daily lives as age advances and the results showed that
they decreased rapidly from the age of 65. As a result of my investigation I
have formed the following conclusions. The reduction of physical fitness in
the daily life of women over 65 is inevitable. After the age of 65 there is a
sharp decline in physical fitness. I think with regular exercise, good life
style habits, and increased physical fitness the results will be a healthier life.
The existing system has applied a uniform method regardless of age
concerning the health and physical fitness of the elderly. This method
should be sublated and replaced with a more systematical exercise
prescription. This is necessary for us in these times towards the aging

society.

Key words: with advancing age, physical fitness in the daily lives, elderly

women
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o] A FHL 6542 LA oF 129 < A A WS Ad A A
olofdts Ao g2 HAUFHJATHEAA, 2007). o83 138 A13)e] == -
YRt oyl AAHR] FAolH, S o2 7HA] =RlEAl T 59
A ook 2 w2 dol ddd A BAlo] EobAAL A TH(Tanaka
and Wojtek, 1998; Zedlewski et al., 1990).
H A1A 7154 F(physical function level: PEL)¢] &2 1B ALFE
7 Est =2 QoLs FAEHE WA ol dAAE 9
A ¥ (activity of daily living: ADL), Ay &A= (physical fitness in the

daily life)ol]l #3 A+7F B3 JAoHKim and Tanaka, 1995; Osness et

r-?L‘
i

ok ol

al.,, 1996; Riki and Jones 1997; 1998; 1999).
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2. 9 =Y
1) 7 4

B AFo g Ao AFEE 654~804 o]Ate]l mE oAl 4299
(65~6941: 1297, 70~74A): 1109, 75~794]: 1007, 804]o]4}: 90™)o.& ST
[e)

A edshs AMsts KololN edate =gste] A5t 59 nEd
A oo St ¥ A g dFEL 2 FAA anw
olsate] Zgol Fo] sl5e AFY TP HSolu, APo2 o]Eo] X

5@ A%k ol Aol gle AE EFAA 2tk

2) 2HYE 2 Py

1 A4 =4

l

A7 274& Lohman 5(1992)¢) W< o438kl 23 09:00~11:00 Ate]
o A% (standing height), A% (body weight)S =73} 1t}.

AATFA FAL dFag Jd3d 277 (Inbody 4.0, Biospace Co.)E ©]
&3otd AAHE(% body fat), AAATFA G (body mass index: BMI)E =

3) gAY =4

DFATE QGG A Bad PE(el: ML £, A BF 5)S &
AapA d91skerl oy s8S ABAHeR Fostiar, Ay G
AAEE] AHE HES] AdME 12 A $43 22 4 F2
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3. 944+ A+
1) A7 L AAFA vl

54 HAS =R

4
<Table 19>, <Fig. 71~76>°|A] X =

TES A wrte

ul o}

Table 19. One-way ANOVA of anthropometric dimensions in elderly

o
iin)
_‘L_l‘
rr

variables 65~69" 70~74° 75~79¢ 80~ F-value
n=429 129 110 100 90

Age(year) 66.9+1.7  725t15  77.3f12  835:21 1877.0
Height(cm) 15204102 149147  1482#55" 146.8%6.0° 96
Weight(kg) 576169  55.6t71  50.6+9.1°  491:73® = 287"
sTlnggls d(mm) 18352 165519  124#41° 137452  175*
Slt‘igsfﬁg?ﬁ) 2571659 23556 187+56°  161:4.6°  441*
?rf‘fe&(l‘:‘gjsnsf) 249423  25.0%25 231£22  23.0:23 14.7
Body fat(%) 343+42  327+44  31.7+47 318448 19.8

a, b, ¢ different symbol indicates significant difference in each group / same
symbol indicates non significant difference in each group. ~ p<.001
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(1) A7l Wi

A7

A

A Hlal A= <Table 19>, <Fig. 71>4 HE nie} 2o,
65~694 A 152.1+4.2cm, 70~744 0 149.1+4.7cm, 75~7941 AT 148.2+55
cm, 223 80M O] H T 146.8+6.0cmS 2 UEFEO T, 65~694 F T3t 804
ol EE wwEd < 52em((34%) & Ao Z et

65~69M ko] A2 75~7941 7T 2 80M o1 Fte] 41 wlasle
EAHOZ F93 zo|7t AR W (p<.001), 70~744FH] AL 804 ]
ARG Fod ztol7b AATHp<.001). 2By YA dFhe =423
BAASE foldt Aozt fldTh

rr

(cm)
165 -

157 - [

149 -

141 -

133 -

65~69 70~74 75~79 80~ yn

Fig. 71. Change of height with advancing age
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@ AFe M

A% =4 wa ZAFE <Table 19>, <Fig. 72>01A HE npgl o],
65~694 A& 57.6+6.9kg, 70~74HHJG 55.6+7.1kg, 75~79A T 50.6+9.1kg,
804l AT 49.1473kgo 2 UEbO T, 65~6941 AT 804 oA TS
vl wahd oF 85kg(14.8%) 2 A UEST

65~694 F 7 70~74M [ telle SAHSE frofg Aolrt o,
O % A"de AT 75794 E % soMlol T V5 Hud
SAX R FSA E=XTHp<001). Wt 75415 HFske] AlFo] #A
shAl AaEE A E F Atk 80Alo] TS 7E HEdE 75~79A FH e
Aol Bl fFostA A vElY, 8042 AFste] tha] 3 W AlFo] F

A5 BaE A ¢+ Aok

80 - f

60 -

20 -

1
r)
65~69 70~74 75~79 80~ W

Fig. 72. Change of weight with advancing age
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AR SREASEA =4 vl A= <Table 19>, <Fig. 73> A

+ vk} o], 65~694 - & 18.3+5.2mm, 70~74MH T 16.5+5.1mm, 75~79

J

AR 124+41mm, 804013 - 13.7+52mm=z YEFs oM, 65~694] 7 &
7} 804 o] HEE BlwEH oF 4.6mm(25.1%) AAsHA T

65~69A H T 70~74MF{ S telle TAHSE frofg Aolrt o,
o] T o] TN ARFHFA 75794, 1] 804¢]4
Jee] 7150 Hls| FAHSE FoAaHA EUATHp<.05). oF&d 75~79A41F
S 8o e]d{ T VIFIE o3 ztolrt fle AR e, 754
2 71Ho 8 FAANEA BAHE AR Yeyt

o

(mm)
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65~69 70~74 75~79 0~ n

Fig. 73. Change of triceps skinfold with advancing age
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AR ZsE ARFHFA 54 vla A= <Table 19>, <Fig. 74> A
£ Bkl 2o), 65~694 H{ & 25.7+6.5mm, 70~744 A 23.5+5.6mm, 75~79
AR 18.7+5.6mm, 804014 16.1+4.6mm= e O™, 65~694 7t
3 80Al o] A S wlwstd oF 9.6mm(37.3%) A}
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Fig. 74. Change of subscapular skinfold with advancing age

- 219 -



AANAFAF Z4 vl AP <Table 19>, <Fig. 75>0l|A4] & nhe} 2
o], 65~694 At 24.9423kg/m’, 70~74M QT 25.0+2.5kg/m’, 75~794 H &t
23.1+2.2kg/m’, 80410123 - e 23.0+2.3kg/m’ .2 YEFEO T, 65~694 Hth
7 80Ale] 4 H TS Hlwstd oF 1.9kg/m*(7.6%) TasATh.

7zt ARuE Wste FAHeRE FIF Aole YEUA FUAT A
7kl et AarHor Fase %S YERHoh

k 2
(kg/m’) 27

25 -
24 -
23

22 -
21 -

65-69 70-74 75-79 0-

Fig. 75. Change of BMI with advancing age
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A& &4 vl AZ= <Table 19>, <Fig. 76>014 H= nje} 2t}
65~69A4 H T 4.2%, 70~74A [T 32.7+4.4%, 75~794 AT 31.7+4.7%,
et 8%E UEFto™, 65~6941F @ 804 o] FF & ]

S
£
o
o
|+

ok .
2 AR Wske BAGeR fo@ olt vehbA AT A%
2 HAHo 2 faEE AEFS UET

38 -

34 -
32 -

30 -

28 -
65~69 70~74 75~79 80~ yn

Fig. 76. Change of body fat with advancing age
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2) AEAY v

54 tAow
<Fig. 77~87>° A K& nfe} 2o

M

ol
re
ol
i)
L

N

kel AgAE =4 A= <Table 20>,

Table 20. One-way ANOVA of physical fitness in the daily lives in elderly

variables 65~69 70~74 75~79 80~ F-value

n=429 129 110 100 90

FEey

Grip strength(kg) ~ 24.0+3.9¢  21.3:47° 171454  152#53° 727

Eesy

Arm curl(num/30sec)  22.8£52°¢ 203158 20.1£5.1° 18.9152° 106

Leg endurance against bed a a a
wall(sec) 46.5+18.2 36.6+15.1 31.7+11.8 28.8+17.3 7.6*

Standing up and . . o .
sitting down a chair ~ 18.1+3.8° 16.7+6.9° 9.66.4" 79455 814

EEs3

(numy/30sec)
om watdng speed  sangt sma esme™ 7re2s™ n
Up and go(sec) 5.9+1.2% 6.7+1.6° 7.9£15.0° 8.5£9.0 209"
Sit and reach(cm) 13.3£6.6™  10.0£6.1° 9.626.3" 8953 274"
Scratch test(cm) 2.58.0 72497 11551  159+52° 2217

One leg balance with
eyes open(sec)

EE23

26.0+9.0%¢ 1714148  9.9+14.0" 6.1+88% 311

Carrying beans od od b ab
(niumy30sec) 13.1+4.3 11.6+3.8 9.4+3.7° 8.0+3.9 240

EEs3

EEs3

Catching a dropped

bed acd ab ab
bar(cm) 27.948.2 30.8+7.1 33.6+94 34.849.5 31

a, b, ¢ different symbol indicates significant difference in each group / same symbol
indicates non significant difference in each group. ~ p<.001
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Hlnl ZA¥+= <Table 20>, <Fig. 77>°14 R+ upe} o],
F 24.0+3.9kg, 70~74A| AT 21.3+4.7kg, 75~794- T 17.1+5.4kg,

65~6941 3
A 152453kge 2 YEG O™, 65~694FJ T 804 o) TS

80| ] &3
HlalshE oF 8.8kg(36.7%) HAsATh

4y 71EE 5~eoMHdH 70~74H TS Be He fojk Aolvt
UER O h(p<.001), 75~79417 @3t 80410 3@ Atolole EAHoZ

o2k zpel 7k gl

(kg)

r kkk

40

20 -

0_
65~69 70~74 75~79 80~ yn

Fig. 77. Change of grip strength with advancing age
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et =418 54 vl 2= <Table 20>, <Fig. 78>|4 H&= uie} &
o], 65~6941 et 22.8+523], 70~744 W 20.3+5.83], 75~794 [T 20.1+5.1
3], 80A4lo] AT 18.9+523] 0% YEF oM, 65~694 T3 804 o] R
S wlwstd oF 3.93)(17.1%) FFA2dA Tk

F 248 7152 65~60M 7 e e FJeol A Fo 3k Apolrt vrEbsk
S }(p<.001), Th2 FA HllE F93 2ozt gl

(num/30sec)
40 - hkk

32 - [

24 -

16 -

65~69 70~74 75~79 80~ )

Fig. 78. Change of arm curl with advancing age
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(3) A 2A7Y 9

32 ZA T8 =4 vlal AP+ <Table 20>, <Fig. 79>0]A Hi= npe}
o], 65~694 AT 465+182%, 70~74MFAT 36.6+151%, 75~794-
31.7+11.8%, 80A o] A 28.8+17.3% 0 2 YEFO T, 65~694 F T3} 804
o] - we vlwslA oF 17.73](38.1%) AA3HATh

hA) AT V)5 65~69A AT BE FJTA foe x|t YE
SFOo(p<.05), thE Hu Tt f2g zol7t gl

(sec)

80 - |'

60 -

40 -

20 -

65~69 70~74 75~79 80~ n

Fig. 79. Change of leg endurance against wall
with advancing age
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(4) A gol Doju7)e] M

o zpe] kol Ao}y =4 wlm ZAIE= <Table 20>, <Fig. 80>°4 H=
npel o], 65~6941 T 18.1+3.83], 70~74HF T 16.746.93], 75~79A41 8 &
9.626.43], 804|014 A T 7.9+553 2 JEFSEo ], 65~694 F e} 804 o]
@S Bt oF 10.23](56.4%) A3

65~69M T} 70~74A1J T Aloldl= ol Aot gl 75~794
Heat oMol e RE Aadd F23 2|7t Ut (p<.001). ot
A 754 o] % 80MIZHA] A& A R FAAEA HAaHE AoE eyt

4

(num/30sec)
40 -

32 T kkk

24 -

16 -

65~69 70~74 75~79 80~ N

Fig. 80. Change of standing up and sitting down a chair
with advancing age
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(5) 10m R3] uw

10m X3 =4 vla ZAF+= <Table 20>, <Fig. 81>4] H = npe} o],
65~6941 e 52+1.0%, 70~74A1 A 59+13%, 75~7941 & 68+1.9%, 1
2l 80Alol RS 7.7425% 2 YERG O T, 65~694 H T} 804 o] - HS
Bl 3t oF 253 (48.1%) 715°] A3tE Ak

10m R 75L& e A"dE JE T {Fog Zolr YEuT
(p<.05).

(sec)
20 -

12

65~69 70~74 75~79 80~ om

Fig. 81. Change of 10m walking speed with advancing age
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(6) Wreky HEof et7]¢f vl

ey FEof ¢7] 54 Hlal AF}= <Table 20>, <Fig. 82>94 K=
Hpol o], 65~6941 T 59+12%, 70~74MFT 6.7+1.6%, 75~7941F T
7.9+15.0%, 183l 8040w 85+9.0% 2 YElG o, 65~694 T} 80
Aol AL mlwahd oF 2.6%(44.1%) 71=0] A3tE ATh

A HEoF ¢ V5L BHY5ES Hriste 02X, 66~694 7T

I RE AGdE J ghel FAFHSE {3 2polrt UERETHp<.001).

webx 654 o] & BT ol AFZI wet A&HH el AAEA A
3lE = Ao g AT

15

12

hkk

65~69 70~74 75~79 80~ )

Fig. 82. Change of up and go with advancing age
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(7) Yo} Sl Fo = #3719 Hlw

ool SlE FoZ w37l 54 vl A= <Table 20>, <Fig. 83>l A

= ke 2ol 65-69A1K T 133+6.6cm, 70~74A1HH 10.0+6.1cm, 75~79
AR 9.646.3cm, 8041013 T 89+53cm=Z UEFFO M, 65~694 3] Tt
80Al o RS wwatd oF 4.4em(33.1%) ZA3H%Th

65~ J T RE Jdta} 93 2hol7t YERF O Y (p<.001), THE JT
Zrol= g2l3F 2Fol7F AT}

(em)
30 -

24 - I |

18 -

12 -

65~69 70~74 75~79 80~ ()

Fig. 83. Change of sit and reach with advancing age
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B) ¥ 5 HE ALY f7]e] Wi

& 5 HE Ay F7) 4 vla A= <Table 20>, <Fig. 84>l A

= He} o), 65~6941 7T 2.5+8.0cm, 70~7441 A 7.2£9.7cm, 75~794
A 11.5451cm, 80A41o14A T 159452em& YEb O, 65~694) F e}
804 o) H TGS Hlwahd oF 13.4em(536.0%) A3t

FE 5 FAZ oZdy FY) 7IEFS EE A¥dE Hu el fod zol

7} YEbs o (p<.001).

35

29

kkk

23

17

11

65~69 70~74 75~79 80~

Fig. 84. Change of scratch test with advancing age
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©) T oAl W

Fra 97| 24 vl ZIE <Table 20>, <Fig. 85>04 B nje}
o], 65~69AI-J T 26.0+9.0%, 70~74NAT 17.1+148%, 75~79AF T
9.9+14.0%, 804l 3T 61+88% % LENGOH, 65~694 F e} 804 o] 4
AeS v watd o 19.9%(76.5%) 248ttt
A7) 7152 757941 ST 80AIol T AtelE A9k
U et Zhell Fo 2Hol7b YERS O (p<.001), 654 ©] F-F-H
80Alol A A&How A FaHE Aow gFFHT

Hr

oy

kl
L o K

48 - |

40 -

32

24 -

16 -

65~69 70~74 75~79 80~ n

Fig. 85. Change of one leg balance with eyes open
with advancing age
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(10) & &7171¢] ¥l

T &717] &4 vlal ZF= <Table 20>, <Fig. 86>c4 H& nie} 2o,
65~6941 AT 13.1+4.370, 70~74H S 11.6+3.87], 75~7941 7 9.4+3.77),
80 o] A 8.0+397ME UEIG O™, 65~694 F T} 804 o] G H TS Bl
b oF 5170(38.9%) 743t

F £717] 7128 65~69A AT} 70~744 H G Aloldls BAHCE F9
gk Zpol7b glley, 1 vhe] ARt [ Fele fFogk zbol7t UER
(p<.001). Wetx 7545 71HoZ F &7 THol FAIA AdEH=
Ao 2 e

(num/30sec)
28 -

24 - l l

20 - r

16 -

12 -

65~69 70~74 75~79 80~ yn

Fig. 86 Change of carrying beans with advancing age
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AALS] Bl a

i3 =4 vlal AF= <Table 20>, <Fig. 87>°A HE npe} o],
65~6941 A 27.9+8.2cm, 70~74X AT 30.8+7.1cm, 75~794 AT 33.6+9.4
cm, 80410l T 34.8£95cm=E UEFE O W, 65~694 T 804 o] F
S HlwaE o 69em((24.7%) AstHE Ao 2 etk
65~69M F 2t 70~74M {2 RE Fekat fFo3 Apolvt
UEb O h(p<.001), 75~79417 @3 80401 3@ Atolole EAHoZ
o3k 2ol 7k AT

oft
I,
olo
N
Jhu
rlo

(em)
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60 - *

45 -

30

15 -

65~69 70~74 75~79 80~ yr)

Fig. 87. Change of catching a dropped bar with advancing age
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WA 24.9+4.63) A 19.84533) 2 <F 5.1§(20.5%
It dojA7]E 18.7+1043) A 6.7+4.73) = <F

Er
ol
32
H
Lo
D)
=2
se

%

L2 A Dt B P I o
TATFEHE durHo g Aol FUigdl wet FAEAT FF s A
49 4 A H(Mcartney et al., 1993; Moritani and Devries, 1979).

FdA SAFENA FAZe sHAFEGT 80A ol FHHS Hud o
14.0+5.5cmol A 7.8+6.2cmE  F 6.2cm(44.3%) AsHATE o]e} e Ay}
T freslet =342001)9 APl 65H-TS 141cm, 80MFH T

9.25cm=z At Uth= Aok A Dy uBZ Al A )X 5ok thE
Ao fd4de 253 Aol glon {FaAo] AstHE 23 TH &4
of fFEl Srbstar Hyo] AFdH A el FUHE F An

(ACSM, 1995; Grabiner et al., 1998; Liemohn et al., 1988).

aZAe) HilelEw T¥Hes S5 A3 wEd solevl= o2 AMA

=

A4 Dolube A WS, BE =Y AN A& $H0E A 59
ZFee, o)t ElolAl oEeA Wt ARl Lad RaLEY I

22l 75 o] W= FAAoth

£ dolda #hd 9] FUteHA Hed ol F=E
HYAo] Zragoew Aste] Yebdoh(Tinetti et al, 1986; Wild et al,
1981). B¥ SHo wWale AAzFe #AS= W7 (vestibular
sensory) 71 ¥, A2t 719 aga A 71B #Eo] om =g}
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)
N
X,
Og(:,"
(it
¥
4
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5. 28

B AFE 654~83417bA] 1w oA 4299 (65~6941: 129, 70~744): 110
g, 75~79A: 1007, 80A1°]d: 90%)S tidoz &A= F4& HASH
A7 g 2 428 490

A g el Wste] glojA EE —%—Xé?‘{}%@ 2, A 2409, 3hA ZAF
g, ozto] uth dojbr], 10m B, w3 =HEof ¢y, gholr Sl

Ho T w37, FE 5 HE AEY V], =L 2AY], F &7, &

E
o

o

HES AADOIA AR STkl wel ol ekl AshE /e (p<.001), F2 654

g 7IHe 2 F48H AstHe Aom Wz

oltgt 2#E EUE 3o mE vk 654 o] nHAHSAA UolA
3
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VI Ao} AEo] wE T A
e - 2Y5Y, ARAY 9 AR VAE 9%

(B34 6)

Effect of balance - walking function, physical fitness in the daily lives

and bone mineral density according to dementia in the elderly

In this study I assesed balance - walking function, physical fitness in the
daily lives and bone mineral density in normal(n=8) and D.HR.(n=8) and
dementia(n=10) elderly, aged over 65. The analysis of data revealed the
following findings.

1. Normal group had significantly higher balance function in comparison
to D.HR. and dementia group(p<.001).

2. Normal group had significantly quicker AWS in comparison to
dementia group(p<.01).

3. Normal group had significantly higher ASC and AIR in comparison to
D.H.R. and dementia group(p<.001).

4. Dementia group had significantly lower arm curl(num/30sec) in
comparison to D.HR. and normal group(p<.001).

5. Normal group had significantly higher standing up and sitting down a
chair(sec) and one leg balance with eyes close(sec) in comparison to D.H.R
and dementia group(p<.01).

6. Normal group had significantly higher leg endurance against wall(sec)
and one leg balance with eyes open(sec) in comparison to D.H.R. and
dementia group(p<.05).

7. Normal group had significantly higher BMD(g/cm2) and BMC(g) in
comparison to D.H.R and dementia group, but no significant.

In general terms, what all this show was that early dementia symptoms
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was affected decrease of balance and walking function in D.H.R group. Also
effective prevention of dementia would improve quality of life in elderly
and maintain independent in daily living activities and gain the benefit
through the reducing socioeconomic costs. Therefore, we should strive to

develop the exercise program for prevention of dementia.

Key words: dementia, balance - walking function, physical fitness in the

daily lives, bone mineral density, elderly
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B A7 diZde AeAl K Asd4e AvjoAdg oA MMSE
(Mini-Mental State Examination, {Fo]82I3 e AL AAL Ao wef b
654 o]/l Ut ;T A} 8vy, A ¥

2 7RG,

B(il
ol
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l
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Q
=3
(@)

31 Aol AwHow FrEE
21> A R upel 7).

Table 21. Characteristics of subjects

. Normal Group D.H.R Group Dementia Group
Variable (n=8) (n=8) (n=10)
Age(yr) 709 + 3.8 739 £ 73 739 + 8.8
Weigh(kg) 63.6 £ 9.1 58.8 + 9.1 57.6 + 7.3
BMI (kg/m?) 251 + 34 240 + 3.9 241 £ 2.7
Body Fat(%) 301 + 5.2 301 + 8.7 312 + 6.8
Fat Mass(kg) 19.3 £ 4.9 17.8 + 6.3 179 + 44
Fat Free Mass(kg) 43 £ 6.3 409 = 7.6 397 £ 71
Mean * SD,

D.H.R.Group : Dementia High Risk Group
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2) &4 7wl

Table 22. Measure variables and instruments

Variable Model and Details remark
manufactory
Physique neoGMTEC(Korea) = Height, Weight
Body fat, Fat mass,
Body Composition B.InBody . Fat-free mass,
iospace(Korea)

Body mass index

Balance Function

Biodex Balance
system SD(USA)

Balance

Walking Function

Biodex Gait trainer
(USA)

Average Walking Speed,
Average Step Length,
Coefficient of variation,
Average Step cycle,
Ambulation index result

Cognitive Function

Mini-mental state examination
(MMSE-K)

Daily living related
physical fitness

Arm curl, num

Standing up and sitting down

a chair

Leg endurance against wall

One leg balance with eyes close
One leg balance with eyes open

Bone Mineral Density
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AATFA SAHALS 735 A 27]7](InBody 4.0, Biospace Co.)E ©]
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12, BY Pol, L&, BAAFANE FHste] 4P Y=F ot

o

ok

s
SO
ol

I

i

[

T,

>

T RsY HaEE 62 AA ANSAT APAA o eF s
=

i
stel AATOE H9 Jbsdtel AT BYREL FEFES Fad

Fig. 89. Measurement of Walking Function
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2= W™ AEolA Al @A 302 st 2 #de
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MMSE AP Aol whg ARt @A}, Aviueld a®A 2ear 2 v

v ¥ B4 A= <Table 23>, <Fig. 91>0l4 R npep 2
o}

Table 23. One-way ANOVA of balance function

Normal Group® D.H.R.Groupb Dementia Group 3
(n=8) (n=8) (n=10) F-value

Balance Function 2.01+0.51™ 449+173  5.79+1.69° 1514
(score)

a, b, c: different symbol indicates significant difference in each group / same
symbol indicates non significant difference in each group. ~ p<.001
D.H.R.Group : Dementia High Risk Group
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At n@ A}, Ao n@A 2o Av) n@xe] #deE £4 2
P} <Table 23>, <Fig. 91> K= upe} o], dutm#E =} 2010514,
A d TR} 449+1.7378 18] X v 2 #H A} 5.79+1.69% 0.2 e
o, dnt uFATE Av) Al Bls) 3783 A YEETH

uPgze] #¥eHEe Ay wPgaA 2 A nZxe] ¥ s
g mluste] FAHCE Fol3k Aolrt YER oL (p<.001), Aviired
agAreh Aw n @A el Fogh Zpolzb YEhuA] kT

10.00

8.00 -

6.00

400

200 -

0.00 |

Normal Group D.H.R Group Dementia Group

Fig. 91. Comparison of balance function
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2) H35Y Hx

MMSE #HAF Zde] w2 dut 18}, Aujaned 282 283 A9
agate] Besy F4 A= <Table 24>, <Fig. 92~98>¢|A] H+= njs}
1=

m

Table 24. One-way ANOVA of walking function

Normal Group D.H.R Group Dementia Group

(n=8) (n=8) (n=10) F-value
AWS(meters/sec) 0.86:0.19° 0.70+0.20 0.570.11° 564
ASC(cycles/sec) 0.91£0.05™ 0.73%0.10" 0.67+0.12° 14.817
ASL(R)(meters/sec) 0.46+0.11 0.43+0.12 0.39+0.65 1.02
ASL(L)(meters/sec) 0.4520.09 0.44£0.10 0.42£0.09 293
CoV(R)(%) 22.75+17.78 38752070  38.50+21.95 1.64
CoV/(L)(score)(%) 27.75+17.06  40.88£2029  44.00+27.78 121
AIR(score) 93.88£2.64°  7850+11.02°  76.25+11.27° 8.64"

a, b, ¢ different symbol indicates significant difference in each group / same

symbol indicates non significant difference in each group. “p<.01, = p<.001
AWS: 7 B 3 & (Average Walking Speed),

ASC: B 28] A}o] Z(Average Step Cycle),

ASL: 3T d-&Zo](Average Step Length),

CoV: 2 2}& (Coefficient of Variation),

AIR: H.3 X $*(Ambulation Index Result)
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dut nZah, A aFA g A @ Ae] Fi HPEE

M

A A= <Table 24>, <Fig. 92>°A Hi= uie} o], Uiz}
el
Ape] 1]

AV

0.86+0.19meters/sec, Al ¥ A} 0.70+0.20meters/sec L& 3L
@A 0.57+0.11meters/secZ YEMG O™, dut @2 7p v 17
3] 0.29meters/sec(33.7%) W2 Ao Z UElT

dut u@xe] H BPEe= X Aot vt FAHCR F
g Aol 7k vhebk ok (p<.01), AR nF Ak {FoF Holsk vhel
w2 sk

120

1.00 -

(Meter/sec)

080

060 -

040 -

020

0.00 -

Normal Group D.H.R Group Dementia Group

Fig. 92. Comparison of average walking speed
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(2) Bt 2EAFolF vl

At A, Ay PR aea Xl @A) Wi AFALelE
B4 Ay <Table 24>, <Fig. 93>0 H& nfe} o], Udwt uH A
0.91+0.05cycles/sec, X|mia2913 #AF 0.73+0.10cycles/sec, 13l X|wj
32} 0.67+0.12cycles/secZ UERGOo ™, dut m B Ay} X vl a1 Aol H]
3l 0.24cycles/sec(26.4%) W2 AL Z UEIRT

Ayt u@xpe] H 2RIl Ee A uwAr B Au) g}
B AFAbe]l 23 Blaste] SAAS R {93 2ol 7t YEE oL (p<.001),
A Akt Awj G A} el Fo g ZFel7b YEUA St

[
wn
o

v
a
W ik
7 |
g *kk
g l

100 -

050 -

0.00 -

Normal Group D.HR Group Dementia Group

Fig. 93. Comparison of average step cycle
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dut nZah, A A aga A a@ e LEH i A=

Zo] B2} A= <Table 24>, <Fig. 94>c) 4 R upe}l o], duk w1z}

=

46%0.11meters/sec, X"l d A} 0.43+0.12meters/sec, LTI =
B2} 0.39+0.65meters/sec® UEFEC W, vk w1 # X7} Xu] a8 =} H
&l F 0.07meters/sec(15.2%) % Ao 2 YEFST

d¥k uPGAY] QB A ASZole Al uEA g Xuj 1
Ao vs) BEo] 7 L HAOW, FAFOE FoF ol LA
AT

o

lzl

o
3

(Meters)

050 -

040 -
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0.00 -
Normal Group D.H.R Group Dementia Group

Fig. 94. Comparison of right average step length
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duwk mEa, AMud nHA 23 e nEAe] 92 PF 2L
o] ¥4 Ay} <Table 24>, <Fig. 95>0A K= nfe} o], dut 313z}
0.45£0.09meters/sec, AWl d ¥ A} 0.44+0.10meters/sec, 1|3 X|
A} 0.42+0.09meters/secE YEMG O™, duk @2 7F Xw) 17
&l F 0.03meters/sec(6.6%) % ASZ YESLTE

ARt uFze) 9% Hyt ASZole Ay uFA L A 1A}
o Hl3] BZo] 71 ¢S BRPo EAAOZT {93 zol= UENA
AT

(Meters)
o
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o
B3
-]
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Normal Group D.H.R Group Dementia Group

Fig. 95. Comparison of left average step length
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Jri ) E mEa 22n e 2@ o2 oxpe 2
2 A= <Table 24>, <Fig. 96>04 R upe} o], AWt m& A}
22.75+17.78%, AWla9ld A 38.75+20.70%, 1] w1z}
38.50+21.95% 2 Ltebskon, Auk mE A7 Au) mE o] wle] <k 15.75%

Aok nPAe LW eAEe AR nAA L o) nPAo] 1)
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Fig. 96. Comparison of right coefficient of variation
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=<

A= <Table 24>, <Fig. 97>0l4 HiE nle} o], Aduk w1 A}
27.75+17.06%, A d HA} 40.88+20.29%, 1¥a1 Xwj 1=z}
44.00+27.78% 2 VEIOo W QAuk w7l Xu] mE Aol vlE] ok 16.25%

Aok nPAe LW eAEe Ay nAA L o) nPAo] 1)

S e e mgou, BAROD FoF e vehbA gtk
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Fig. 97. Comparison of left coefficient of variation
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(7) R A5 v

At n@ A}, A a@A 2o Ae) a@ze] B £4 4
Z}= <Table 24>, <Fig. 98>0|4 K= ule} o], duk 318z} 93.88+2.64
A, Aujaed @ A}F 78.50£11.024, 18] Xw) LA} 76.25+11.27FH ©
2 Yehgon, dut 1 ArE Xu) @ zpol] vl oF 17.63%(18.8%) =&
Aeg Y.

Aut u@xe) BPAFE Aujadyd un@A @ Au) a@zpe] B
o Hlaste] FAHSRE {3 zo|7F YERs o (p<.001), il
FAkek Awf LG A} Fell= FoE ZFel7F YEUA] ST

\

K

150 |

120 | N

90 -

30

Normal Group D.H.R Group Dementia Group

Fig. 98. Comparison of ambulation index result
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3)) AEAY vl

MMSE #AF Aol whg ARk 1382}, Awjaeldd awda a2 xu)
v o] A Y EA A= <Table 25>, <Fig. 99~103>0]4 K nps}
o}

m

Table 25. One-way ANOVA of physical fitness in the daily lives

Normal Group D.HR Group Dementia Group

(n=8) (n=8) (n=10) F-value

Arm curl (num/30sec)  25.25+5.06° 21.16%3.98° 12.80+4.73% 17117

Standing up and b s
sitting down a chair 19.38+4.66 12.25+3.11° 10.60+5.11° 15.01

(numy/30sec)

leg endurance 37.50£19.96° 25.25+13.19 19.70+8.05° 3.60

against wall(sec)

One leg balance 7.50+5.01" 3.13+2.59° 2.55+1.16° 6.04

with eyes close(sec)

*

One leg balance a
with eyes open(sec) 17.25+12.07° 9.1319.99 5.60£2.63 3.99

a, b, ¢ different symbol indicates significant difference in each group / same
symbol indicates non significant difference in each group. p<.05, p<.01,” p<.001
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At n@ A}, A a@AF 2 A a@Ae] g 2418 4
A= <Table 25>, <Fig. 99>014 R uie} o], Ut 313
5.063], w913 A} 21.16+3.98%], 12]al X v A} 12.80+4.733]

sk Zpol7F YER o™ (p<.001), A9 E mE At A FAlEE A 1
FAket 9%k ZFol7F YR tH(p<.001).
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Fig. 99. Comparison of arm curl
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(2) SAtell ekt dojA 7] Wl

At A, ey A e X)) e ape] Szte] esktk o
ojx7] B4 ZA3E <Table 25>, <Fig. 100>0|4 R upe} o], dut u
B2} 19.38+4.663], Xvj9d EAF 12.25+3113), 2831 Xw) mH=A}F
10.60+5.113]1 2 JElron, dul m#Exirt xuf med o] v} ¢k 8.783]
(453%) =& AS2 YRt

At wEgzpe] ofztel] skt dojA = Awjaeld nEa 2 Auf 1
Bape] ofxbe] gkgkth dojxv|el mlwste] FAHORE {Fog Aolrt
Bt ot (p<.001), Aviazeld @ Apel Awf g Ap tell= frol gk zpelt

e gk

T RN
]
a .
£ |
E e
& l

24 -

16 -

8 =

0 =

Normal Group D.H.R Group Dementia Group

Fig. 100. Comparison of standing up and sitting down a chair
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At nF A}, Ay @2 2 Au) Ay spAZA T &
A AIE <Table 25>, <Fig. 101>°4 R npel o], dwt u#Ex
37.50+19.96%, vz 9y HA 2525+13.19%, a3 Xw| H A}
19.70+8.052 2 UElgon, Adut w7} Xu) o] wlE) ok 17.8%
(47.4%) =& A= Yegth

Uuk nF Ao A ZAFH L v n# A A ZAFH I v sk
EAASE FY3 Zol7b YERS O (p<.001), Xwi9d @ atel X )
A2 Zelle FY7 2ZFol7k YEhA sk
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10 |

Normal Group D.H.R Group Dementia Group

Fig. 101. Comparison of leg endurance against wall
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Ank A, Ay mHA gy XN n@Ae) F=a 9w

X

7]
B2 A= <Table 25>, <Fig. 102>014 X ule} o], duk wHA
750£5.01%, X1 uH A} 313+2.59%, 18] X uf A} 2.55+1.16

22 yggen, dut u#Ast xu) n@zjol] &) oF 495%(66%) =

Qut mEAe] wRT WAYE AWTAY nEA @ A6 n@A
w3 owav)eh Mmalel EAHCR fofd Aol YEot(p<ol),
299 nHAe v w@A e Foa 2Folzt et gk

s 127
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| »

9 l

6 4

3 =
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Normal Group D.H.R Group Dementia Group

Fig. 102. Comparison of one leg balance with eyes close
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(5) \wEIL &jHA 7] Wl

duk A, Ay uP@A g Xuf aEAe] Frman oA
B2 A= <Table 25>, <Fig. 103>0]4 X ule} o], duk wH A
17.25412.07%, XA $d w8 913+999%, 81 Xuj nHA
5.60+2.63% 2 UElgton, dut w7t X mE Aol wlel oF 11.65%(
67.5%) E RO Z YERT
At uR AR Frea A7l A aAe] Frma ofEbx 7)ol H
SAHSR Fofg Aol7t YERE OV (p<.05), A i g Apet
A 1@ AF Fhel e foJg Apol7b vEbA ekt

20 -

15

10

Normal Group D.H.R Group Dementia Group

Fig. 103. Comparison of one leg balance with eyes open

- 264 -



4) UL WU ZEVAFH v

MMSE 74} Abo] mhe Qur n@x), AWnsld w@A 2elw A
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A FEEs} 2574
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>
Ny
B
i

<Table 26>, <Fig. 104~105>¢]

Table 26. One-way ANOVA of bone mineral density

Normal Group D.HR Group Dementia Group

(n=8) (n=8) (n=10) E-value
BMD(g/cm) 1.07+0.10 1.02+0.11 1.01+0.13 575
BMC(g) 2285.63+359.57  2027.00+477.37  2068.60+587.99 645

Mean + SD
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At A, AP nEA 2 e 1A IUE 24
£ <Table 26>, <Fig. 104> H¥E uks} zo], duwk 11
1.07+0.10g/cm’, XML mHAF 1.0240.11g/cm’, L Xwf wH=}
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AWt e FdEE Xy @A g Xu] el Bl e
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Fig. 104. Comparison of bone mineral density
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A= <Table 26>, <Fig. 105>04 XHiE wupe} o], duk w#H A}

2285.63+359.57g, X w9l LA} 2027.00£477.37g, 1E|al X|vj 1A}
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Fig. 105. Comparison of bone mineral content
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ABSTRACT

An Actual Study of Exercise Prescription for the Elderly

Lee So-Eun

Department of Physical Education
(Majoring in Exercise Prescription)
Graduate School of

SungShin Women’s University

This study was an actual study of exercise prescription for the elderly.
Energy metabolism and circulatory systems according to circadian rhythm,
effects of aerobic exercise training, development of fall prevention exercise
program, effects of blood adiponectin and resistin concentration according to
exercise habit, changes of physical fitness in the daily lives with advancing
age, balance - walking function, physical fitness in the daily lives and bone

mineral density according to dementia. The following are the results.

1. The elderly did not show any significant difference in cardiovascular
system(heart rate, blood pressure), carbohydrate oxidation, fat oxidation,
energy expenditure, glucose, lactate and body temperature, according to
circadian rhythm(morning, afternoon and evening), following 20 minute

cycle ergometer exercise at moderated exercise intensity(40%Wattmax). In
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addition, the difference of glucose before and after exercise was the
lowest in the morning and increased during the day. The finding
indicates that exercise in the evening is effective considering changes in
the efficiency of use of glucose during the day.

2. During the aerobic exercise training period, the aerobic training group
had a significant(p<.05) variation in physical fitness in the daily lives
and Voymax except for blood components as compared with the control
group. But, during the aerobic exercise training period had not a
significant change in the body composition except for fat free
mass(p<.05). These data suggest that greater improvements in body
composition, physical fitness in the daily lives and blood components
were achieved when aerobic training was added to program in elderly
women.

3. 15 elderly women who had no exercise habit in their life were
positively improved on physical fitness in the daily lives, isokinetic
muscle and balance function after 10 weeks of resistance training. It was
shown that resistance training program was effective in decreasing the
fall risk in old women through improvement on weakness of muscle
endurance strength, decrease in walking ability, decrease in dynamic
balance.

4. Adiponectin levels were significantly higher by 5.51g/ml(46.3%) in the
exercise habit group(17.4+6.811g/ml) than in the non-exercise habit group
(11.9+4.5pug/ml)(p<.05). Resistin levels were significantly lower by
2.1Ing/ml(34.0%) in the exercise habit group(4.1t1.8ng/ml) than in the
non-exercise habit group(6.2+4.5ng/ml)(p<.05). In addition, it was

suggested that regular exercise habit increased the blood adiponectin
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level in elderly women and prevented metabolic syndrome and related
diseases, including obesity, insulin  resistance, diabetes and
arteriosclerosis. Adiponectin levels of the elderly were considered to play
a critical role for longevity and to affect patterns of various
complications.

5. The reduction of physical fitness in the daily lives of elderly women
over 65 is inevitable. I think that regular exercise, good life style habits,
and increased physical fitness would make be a healthier life.

6. Dementia and Dementia High Risk(D.H.R) groups according to result of
MMSE had no significant on BMD and BMC on the standard of
dementia, but had significantly lower balance-walking function and
physical fitness in the daily lives in comparison to normal group(p<.001).
What all this show was that early dementia symptoms was affected
decrease of balance and walking function in D.HR group. Also, effective
prevention of dementia would improve quality of life in elderly and
maintain independent in daily living activities and gain the benefit
through the reducing socioeconomic costs. Therefore, we should strive to

develop the exercise program for prevention of dementia.
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