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Abstract  The elderly population has been dramatically increasing over the past years, but most of the
population has developed chronic diseases and handicaps due to aging. High-intensity resistance training is one
of the most effective ways to improve muscular strength, but it is unclear whether body composition and
functional fitness would be increased by high-intensity resistance training. The aim of this investigation was to
explore whether 12 weeks of high-intensity training would improve muscular strength, body composition, and
functional fitness in women over the age of 70 years. Twenty-four participants were randomly assigned to a
high-intensity resistance training group (n=8), a low-intensity resistance training group (n==8), and a control group
(n=8). The experimental groups exercised 3 days per week for 12 weeks at a local fitness center. An analysis
of variance(ANOVA) with repeated measures was used for analysis. The results showed that there was a
significant improvement in agility and muscular strength following the high-intensity resistance training.
Moreover, Moreover, %body fat and body fat mass decreased significantly after the 12 weeks of high-intensity
resistance training(p<0.05). Based on these results, it was concluded that high-intensity resistance training is
efficient for women over the age 70 years in increasing their muscular strength and functional fitness and
reducing their total body fat mass.

Key Words : High-intensity resistance training, Muscular strength, Body composition, Chronic disease

WAIA A} A4 (gunsoo@gmail.com)
Hed 11d o1 11 49 11d 01Y 159 AEAA 119 02¢ 102

805



LN

A12H A2s, 2011

1.ME
o] ol AyEFo] st Hjojsle] W E el

]

3l A AAH R S7hE L Q). S-ejuete] 49 654
ol Q1€ Q17 202610l = KA 14 oF 20.8%0f]
o]2 AHolgtar AWstar QIHl1]. k¢l Qe 2712 Q1
s b= 2AE SollA 7P A A
HThE A7 dholl wat Aol AhALBlolA] =
A vl5| Aol X ] ]—}Eg} ul U]'HE_E
3 A= AAA Folle =

u)AT2). S, \—41444

0 L=}

}mmln-{
19 oz Mo 2 rlo 2 ¢

M Rlood

o

i)

32

1

o 4t
i
off
o

AL
i
& fo

i)

ofN M
o

—
w
[t

L
Xu)
Rl
o
R
£
\_O\
=
2
n
K

—om b
N

A o

oy
e
o
=N
lfs

(]

d

=)
o

o)
2
L
i)

et

U

»

1o ot
ol i o

A

ox

<

b
_O|L
offf R
2 o
oX 0

=
o

oX
g

H10], arepA gl ovu
o] 129l Wur} ¥ W 7
33 See @48 o

= o0 =

o o
ol ool o

_,d
it}

32

7]

2

g \-N [0 lo o o 30 rlo mo
a2
o.i: iy

z e o
? o

9|

. o
_[F
Y
)
T,

T2 4 Xﬂoﬂ Tzﬂﬂ V= 2

0]t} Z, wsko] 2t oo ulgkelo] o]
oluct of whzsA| 455 = Aolhll]. ¢l
o] Hlgh u&-2 A 2063t F26] F7kska ik The
-r] ‘:o] 1 ﬂo]oi :a_O] 0101,]. oqir/]_
° f% Ll AREEY FHoltt S50l
A7, AATE, 12l §
Az e ofjel F, WA
BAA oA

.
_Z_

ro

L

e B
R

[
£
F
o
;‘1
o
E
> o
z

e i01=4 xﬂa—;— A

wol7} Solttel met F4s] *

& fA4E 9l

806

K3
o
st
4

2

N
of i

qﬂm AR

o

el
=

ot el
287 FEUA)5 AT 16]50] K
ok ol AY mele] A7 B e 03%7} {8351
o]x]u]— =

3} o:l$[17]

3
lﬂﬂrildﬂ-iﬂrﬁ

3@ 10 E ox

(exercnse ball)
Lo FAFA|7]

<

H

L % olgt APy LFo
ATH18,19]. SfLFs, A3
—;Leq% O@Awluﬂwl, Ssl, o
I}E A 52 19
S| e, A, L%ﬂ AL F7hARIE 9
CH10,20]. 3RARE =tfiefl A= adte AP 50] =
Ql o1d=9] AAl 71s W A oEdt Y A=
Al qFERE At HolRy] ofge Aol ofdt B
Aol o] Ate] HA2 AER AAEE 1257k
FlolE Edlolds Fate] kel o4d5e] AHlzd 3
715 Aol ofmet Mot d=AE HEshs Aol
A AEAE e Aok 3, AR A
5 ke RSl AAEA omt Fd=
UIRl=A] okttt =4, A7 A 2F Hhe
el o] Aol ofmet FFE vIR=A] Lok

=

2,

13

ot

2.1 A
ATHLEE VAR A1Ho2 Y
Al 014 19l oA Fofl AF o] HAS Lar ApE
SRS 71Al 24 AAEQTE AAE 24
TS T F Y AT e AR
et (high intensity resistance group, n=8), A= A
A &% X<t (low intensity resistance group, n=8) “LZ]
H] (control group, n=8)°.& Utk 5T
1227k 174 E 9 A7he A3 L= AAFhgon,

3= 70
-

>4v

Mo rx d
ot off 1k @

=]
T

A

0

=l

a1

M-S 1257} ojHE $5olE YA EolEE A
ASARE PR A HIH o BRI %o
k. o] tel ot m= ﬂ%tH%PXPEE Aol A
A e 28 5of o3t AHFo] gigia ARRSH
el Gy Ja|3 ZHERAF o 2 B sk Ad
o] §l= AT =el 5ol AraldAES 125



A= olE EFolde] k=914

€

o] A @

OSL’

o) ARz AE7)s

£ el Abg
A AgE o, 22,
X—]O]_O:] o]j:] O]—L]E‘]

&
S|

(& 1] d7ohdarel A

E/\
=

i)

ol AF(kg)

58.6819.02  159.45+6.36

K
o}
1

73.28+2.55

72.39+3.21  59.12+7.66  160.10+7.87

Y
O‘!“
H

162.54+6.84

R
El
ey

8  73.44+3.60 61.43+8.21

*Note: Values are meanstSD.

221 of" ZHAt

o} -8 Takei Kiki Kogyo TJA|E ¢}
2o
kil

mm

ZHE A ZAfA] o= AE
Aale] A P& ol-gsto]
QE A]/\]g]_oﬂ o D;] o]:_/;\__4
dke AR A 2ol o]-&3k3iT

o, —{ﬂ Ol'ﬂ ﬂ
ow r$

\l

g b s
z

=

2

o

[¢]

o
Rl
rH
il

ry
e

A
)
Yy :lo
d o

J =
[<

18

o
ok v M

I o

o2

SL

1+

N
N
=

> R P
X o:
o

o o

wo

fr 9 J

JEEof st *Jil*é% O 7}of| A
A71¢} 2.4m Eol97|= r=0.95, 183l 6E7F A
1=0.940]QITH21].

N

7-IA|.

5 o] Qe M1 FY A=

% ol fﬂ%‘iq tﬂl By Az T 147 LR

dEo] qleh 1470¢] F7FgE-e ote] Fwlolof 7]
EHZI ool WRE AR 7] A okl A ), T e
AL A R A Q71 e Eolar A kAt A Sl
71, @ oz A Q7 9% e8XRoR HEohhy),

807

Highof Q= B8 Hoj &7, 3 ¥ ¢hofl ThE kg
AxFE =31 A 7], A AAoA oz TS M U
L7, eR2 ARl Al dofur], Al ARAlolIA §E7], o)t

Al QAR o3|, ARtElolA 360 ey, gt
oo wut of W& W2 ¥7] Solw, ZF FrieE
of digt F= 05E 47bxjo|] F 5630tk o] HAR
Al WA=, 2134184 do] Zhzt 1=0.98, 1=0.99
2 - Eohrh22]. kA o] HARE il Ui ¢
A HEE A& = s W -89 Bt Hzekn

% Qe

fag
=

_l

2.2.4 MA=N
AAGE E AR LFS S48
1 duE2A (In-body 4.0)F ©]&
2 3A7F ol FAES A
TEELS AAS & dald EHer
Ol A AAsHATE Fit A=
%EJ Aol A] AEFE lT**r
BE, 22, dokE]ollA] 474R] Fuk4 (5kHz, 50kHz,
250kHz, SOOkHZ)i ol ol A AL =AFto] A

=N
—=

m&iﬁ

F AAYE, 1T AAYFES St

2.25 9o|E Ego|d 2s=21H

AT AR A (IRME 2t 542 9]
3 177 SlolE Edolde HAR 5 ZAsknt ol
712 B AFRYAEE ol Edlold Fo| EEY
¥, E ol g, YolE Edlo]de] Ul e Fof
A $7H) SEFES BNHOR Sshy] I WES
MAsgon, A LEERS  chest press

bent-over row, biceps curl, triceps extension, lateral raise,
knee curl, heel raises, 123l knee extensiono|T}. ALl
AAE0] Hye ZekHslAe] o]8sle] =435+
of A 24 A ATgAREES 108k Fule

S} 2087k0] FRsbgu] A9 TS Ao
2 5oke] §4] 3 Ao 248t el 1RM
o] 50-60% SEAE AL gIste] WPAEe] Hr
2& of# 9] Kuramoto & Payne [23]] F412 ol &a}e]
24¥eleh
HAYFHARM) = (1.06x50]&7 FA(kg) + (0.58x
BHEEIS) - (020<A%) 341)

17}e Qo|E Edoly Ate] e=7te = Hoj
29| 50%= 3 HA Toﬂ 1/\]51310111 w2 10%2)

Z7hEgch et AFBES 80% SEFEE 457



2 A28 A2, 2011

=}
LN

Folte

[}
o7

2
=

1517

A
o

=

of =Stk A= flo1E Ego]

)
o

50%=

A

+

Ne

doE7] fjs)

8% ZNER AA|5}

o) 3= [e]
& ¢85S

[e)
L

I

HHE3la= 6-92 olufollM dAlsiglen,

H

=
e

ol

g
o
o

7

=

=

£ 4o} s3Ao] Hojaee oA

S

o)

A~
e

kY

o

)
T

Jo
B
<A
Tk
70
e
oul

H

2.4m Zo}2 7]

(sec)

ol

™

SPSS/win(ver. 15.0) =

L
T

A5 BAS 913 FA A7

ALS

A
9.01+1.66 8.51+1.34* 356.38+32.50 366.11+25.41

S

ALS

T

A

8

AR

al

H

|
gl

]_

ANOVA with repeated measures

342.13£28.28 350.88+40.47

Significantly different from pre.

*

9.41+1.42 9.26+1.51
8.78+1.48 8.95£1.66 366.21£37.90 364.13+38.01

8

8
: Values are means+SD.

A=

H| it
"Note
*p<0.05.

=

=

s

9

p<0.050.5

T

A2 O

bpow, fel

9

&

H
Rl

gl

—_

o
&l

ol
X0
00
H0

& =7

H

]_
T 9 AGE o]

ko)
pal

WSS dobir] 93

A
?Eﬂﬂ

o
B

n

gotir] fjsf 33

]

]
frod
Bo

)

I A=Al v

T

As

22
)

T

L

mo

el

29} e} w4

)
L

R
T

il

S
=

olxjoll A Qojxl7] Az
2 gJolE Edo]dg AlAl

ol
=

i)
o

70
o

Be

H

3

5
T

A ES))

A
40.75£5.04
37.66+6.33
39.63+7.22

3

Z
&

R
A
38.50+4.84
36.63+4.17
41.13+3.18

8
8
8

=
AR
H]| 1l

Note: Values are means+SD.

X

L
[

3} 5%
Fe 9o
o] Wz}

LN

o}
-
o,
3 A=

oJRjell A Lol 7] (rep)

01__9‘]
Hog gol

o2 (kg)

o, &

9

7}

TH(p<0.05).

[¢)

3.20%
B,
A

]

o

T

—~

erohi] Sla) 27

EERNLE

Al

xehy
3} A

i
I

12.24+3.09*

25.96+5.17 28.01+5.12% 11.86+4.21

8

al

_04

]_

=
=-

H
[e]

A

14

11.69+2.21
12.10£5.02

8 25.26+5.50 25.54%5.39 11.64+4.07
24.51+4.71 24.26+4.22 12.96+3.90

8

A

H] ol

B
—_

o
N
Nlo
b

rh
g

—~

A= Io1E Edo]

Significantly different from pre.

+

: Values are means+SD.

*Note

*

808

p<0.05.



AFE olE EFoldo] koY AR = A7l nAe I

[# 5] Ax=49 ws} DiBrezzo®| e} thEx|gk A4 e AP/ Egold B
AR HE(%) AR e (kg) = A= AR Efold & =21 o9 wIHES
qg el Sare] o)
: A A A JAEs o _fﬁ“c}ﬂ et N _

- A sl BEES T 5 drhs A2 v
TZE 8 33134368 32.13+338% 28.604624 27.3745.17 o oAl o] Zolo|E Bsla AE AG o5
A7 8 34294633 33.69+5.03 27.84+8.21 27.29+6.73 21217 gato] gt A= u)53k AAo |k g 9]

%0] S = o] AatA] SEE qeo] B A
HTE 8 35.36£7.05 35.89+6.25 2636598 26.74+6.03 70%2] FEgEme] A FEmRawe] BBl U,]
A= FFS AT AFolA 125300 A 55
"Note: Values are means=SD. xSigniﬁcantly different from pre. g}l: 12% :gfg/%] %_7]_7]_ LJ’E]JXA]———U:] [28], Binder Eo 9z
P00 ko] A Edold F ol ool B 2T
A} FAH R fofotA NS Harstal Qlek
o [29]. SFAIRE o] AFATolA Uehd 1= ol E
4. =9 glold ko] B S AR FolskA] okt
.
o)zt Eoiztel whel = wHdAE 9 A7) 59 E3} o] ALATo| oJalH EA A Qo)L glglot
Aoh RISl afe] S s Adololth 591 2 ae u ngw gy Edelde =gl oaE) 4
B 7 AAA 2 R AAe ] AR A =USE gee A o] elTolA] AlalE o= e
X}ﬂ%}—% %@@' L 0]'1/]3]' —é—E—Eﬂ—/li C\’_;H é”jgoﬂ = 179 L2z0 /Sfﬂ]%?ﬂﬂ- o ,%}—1_9 %\37\]\3} ;H_ﬂ;gl
ZEI‘A] i%% /‘\_]_"1]%]-%0] i?_%g Zf]_7oP E‘J 7]"3‘1%%” O]_ﬂ =] 8 ;Sl]o ‘_:LE_‘;] [e] EO O zu ;ilo] /\]i‘”7]‘6‘§ —5(;]:/6]_/\]
0152 oldt 59 Aol thet A3} o]sf7} £ th30]. weha] o]est A oA o] ATte] elal w9l
FY Y ofvie A AR A AAGENE opms mps A 2aonds B dlsEe ¥
Sk= 1 O O Ao - -
PIhE MRS U RS APl PSR S Sk A olld Ak o el
TEE TRel TR Ul WA AR 30 O gt s g welldls whsseE 43
W} 10dre} 8~15% rash, ol= Type I 4+ 2 Aol Q1S Ea) tha] =oE HHo|h
S ol 2le Loy
CAVS TEO HIED) Mol K BAE g3 ol g nAzAm wwn Aoy
L o Ji =)
Aoj A= 22 FAFA QL Aol A= wl$- 7Hdstar 4 Joseph B2 0] Y42 tjako g 67jY7ke] M 9
o SR} =0 = -
£ EHOIIL YRS mORE CHARE O oz maolge wxstaAw AR L AN
o) A 5 uko HeFO [e] L
oS T A W SRAE A D WA S5 o) sigovine), Bindersw 12%710) 3w
o e meh AR GIAEE S U TR L gy o gl warge) pazAel obd Fare 1
S TEE O 3 o S A BT gqy ege) e gadAte Ruw Ag
[10,25:26] O] %?—01]/\—1% 12—?‘24]— ——1—’—70]‘5 'CIZ‘HOIE EEﬂO] [32] Hunter %94 01?'01]}‘1'1:‘ _9_‘8]1-331 17/(]__9_ —?‘%‘701‘55.
21o]3 =0l 3 o ox )
90l wojeh skl 5ol shx HE FEARD O gppyoln AR BT AN 2as wnsldch
o A IS wAE NG £ T e N 53 ojym pgaels A%y Sdoldst weigel
=0 Rl of 3% SIS Wt 1292 AAE g2 wiste] dejAs S 5w wal tlopst ol
U= AP FE =9l o159 sk 28 Y oY

23S UEhaL gledl o] A2 1= folE E

F P Sl dlolge 1237 &5 F LEURe AAYE @ AL
L : _ o o
AAEE W Rl 52 kel A SIS Hleo] EA Mo R QoJal 7HAS wdlr) thA] Waka)
Eakalolut WE A5y 5ol WHA ol

[e] ‘
¥ w ngE AR Edelde ol 4B 28 5
i
: DT U R OV T jol 3300l 9k wackn 4
Zo]| & i =7k #7. Z&FA -
At FollA DiBrezzo 5 1052719 A& A & 2 ol YA HERe] A, 1
o % 1

Rl Zo] A
T 5 UHAEY #stel dist & 7N 717] 9%t B2 257k % Jfuto
24m Eole7)9 Bt 75| oF 1XAE FHHUtL

HUSHH27). 5dE A SHelld o] d4=

£
S
_y
o
it
&

809



22] A12A A2Z, 2011

paKel

74A et weba, ofm
A LA 4 qluvkol oiFt A7} Share) 71
ou], 71 shte] whgo] FAHoln H7Hel AR
9 5o Fofahz loleh. Wb o] A7

=

S,
olr
1
filo
=
2
>
N
K
4
5
1o
Ho
o
o

of

Loy

4 do 2 ox
>
Ol
ol
X

o rfr

x =
Hoz

rar

[11 BAA, “2006 113} ZARRE", 2006.

[2] Kramarow, E., Lentzner, H., Rooks, R., Weeks, J., and
Saydah, S, “Health and aging chartbook : Health,
United States", National Center for Health Statistics,
1999.

[3] Daley, M. J, “Exercise, mobility and aging", Sport
Medicine, Vol. 29, No. 1, pp. 1-12, 2000.

[4] Keysor, J. J, “Have we oversold the benefits of late-life
exercise?", Journal of Gerontology: Medical Sciences,
Vol. 56, pp. M412-M423, 2001.

[5] Prohaska, T., Belansky, E., Belza, B., Buchner, D.,

810

Marshall, V., McTigue, K., Satariano, W., and Wilcox,
S1, “Physical activity, public health, and aging: Critical
issue and research priorities", Journal of Gerontology:
Social Sciences, Vol. 61, pp. S267-S273, 2006.

Gregg, E. W., Cauley, J. A., Stone, K., Thompson, T.
J., Bauer, D. C., Cmmings, S. R., and Ensrud, K. E,

“Relationship of changes

(6]
in physical activity and
mortality among older women", Journal of American
Medical Association, Vol. 289, pp. 2379-2386. 2003.
[7] Oguma, Y., Sesso, H., Paffenbarger, R., and Lee, I,
“Physical activity and all cause mortality in women: A
review of the evidence", British Journal of Sports
Medicine, Vol. 36, pp. 162-172, 2002.
National Center for Health Statistics., “Health, United
States, 2006 with chartbooks on trends in the health of
Americans", 2006.
[9] Jones, D. A., Ainsworth, B. E., Croft, J. B., Macera, C.
A., Lloyd, E. E., and Yusuf, H. R, “Moderate

leisure-time physical activity: Who is meeting the public

8

—_—

health recommendations? A national cross-sectional
study", Archives of Family Medicine, Vol. 7, pp.
285-289, 1998.

[10] Fiatarone, M. A., Marks, E. C., Meredith, C. N,
Lipsitz, L. A., and Evans, W. J, “High-intensity strength
training in nonagenarian: Effects on skeletal muscle ".
Journal of American Medical Association, Vol. 263, pp.
3029-3034, 1990.

[11] Jenkins, K. R, “Obesity's effect on the onset of
functional adults", The
Gerontologist, Vol. 44, No. 2, pp.206-216, 2004.

[12] A2t o8&, v, “Sh=i=2le] Algacld B7t
712 A, =ASsEA], A39d, A4z pp.
453-466, 2000.

[13] Jessup, J. V., Horne, C., Vishen, R. K., and Wheeler,

D, “Effects of exercise on bone density, balance, and

impairment among older

self-efficacy in older women", Biological Research for
Nursing, Vol. 4, No. 3, pp. 171-180, 2003.
[14] o]Q1sh, ulgh, RIS, “FAto] 60t =219 Ak

Lot

ol mAle &, diRkEeA=sslA], Al10d, Al

3, pp.67-74, 1998.

[15] S8, ol4lA, 85710 BEHeE ZRIHo]
=19 Ao nR= g, TrdsEdesA|, A
163, A43, pp. 313-318, 2008.

[16] &34, Bk, “wQl59] 55l
F2RA7)sl vA= P, LsLsh Aod, Az,
pp. 49-58, 2010.

[17] 244, “klE2] A7I%F

A wiafol nlx: A

rhu

w2tz 9

Mo

[e)

Ak 25 o7t Y s

s}sh, A14d, AS, pp.

[e]

> AT



A= olE EFolde] k=914

el %

A=Y A7)l niAle 9

77-85, 2005.

[18] o] 41, “1657H0] A|ahe-5o] 1=gle] A2 2 %]
5 7hAel mAle &R, Az AR, A177Y,
A3Z, pp. 519-528, 2006.

[19] Latham, N. K, “Systematic review of the progressive
resistance strength training in older adults", The Journal
of Gerontology, Vol. 59A, No. 1, pp. M48-M61, 2004.

[20] Fiararone, M. A., O'Neill, E. F., Ryan, N. D,

K. M., Solares, G. R., Nelson, M. E.,

Roberts, S. B., Kehayias, J. J., Lipsitz, L. A., and

Ww. I,

supplementation for physical frailty in very elderly

Clements,

Evans, “Exercise training and nutritional
people", The New England Journal of Medicine, Vol.
330, No. 25, pp. 1769-1775. 1994.

[21] Rikli, R. E., and Jones, C. J,

validation of a functional fitness test for community-

“Development and

residing older adults", Journal of Aging and Physical
Activity, Vol. 7, pp. 129-161, 1999.

[22] Berg, K. O., Wood-Dauphinee, S. L., Williams, J. L.,
and Maki,

B, "Measuring balance in the elderly:

Validation of an instrument", Canadian Journal of
Public Health, Vol. 83, pp. S7-S11, 1992.
[23] Kuramoto, A. K., and Payne, V. G, “Predicting

muscular strength in women: A preliminary study",
Research Quarterly for Exercise & Sport, Vol. 66, pp.
168-172, 1995.

[24] Hughes, T. R., Mao, M., Jones, A. R., Burchard, J.,
Marton, M. J., Shannon, K. W., Lefkowitz, S. M.,
Ziman, M., Schelter, J. M., Meyer, M. R., Kobayashi,
S., Davis, C., Dai, H., He, Y. D., Stephaniants, S. B.,
Cavet, G., Walker, W. L., West, A., Coffey, E.,
Shoemaker, D. D., Stoughton, R., Blanchard, A. P.,
Friend, S. H., and Linsley, P. S, “Expression profiling

fabricated by
oligonucleotide synthesizer", Nature Biotechnology, Vol.
19, No. 4, pp. 342-347, 2001.

[25] Joseph, L. J., Davey, S. L., Evans, W. J., and
Campbell, W. W, “Differential effect of resistance

using  microarrays an  ink-jet

training on the body composition and lipoprotein-lipid
profile of older men and women", Metabolism, Vol. 48,
No. 11, pp. 1474-1480, 1999.

[26] Vincent, K. R., Braith, R. W., Feldman, R. A,
Magyari, P. M., Culter, R. B., Persin, S. A., Lennon, S.
L., Gabr, A. H., and Lowenthal, D. T, “Resistance
exercise and physical performance in adults aged 60 to
83", Journal of the American Geriatrics, Vol. 50, pp.
1100-1107, 2002.

[27] DiBrezzo, R., Shadden, B. B., Raybon, B. H., and

811

Powers, M, “Exercise intervention designed to improve
strength and dynamic balance among community-
dwelling older adults", Journal of Aging and Physical
Activity, Vol. 13, pp. 198-209, 1999.

[28] Weiss, A., Suzuki, t., Bean, J., and Fielding, R. A,
“High intensity strength training improves strength and
functional performance after stroke", American Journal
of Physical Medicine and Rehabilitation , Vol. 79, No.
4, pp. 369-376, 2000.

[29] Binder, E. F., Schechtman, K. B., Ehsani, A. A,
Steger-May, K., M. D. R,
Yarasheski, K. E., and Holloszy, J. O, “Effect of

exercise training on frailty in Community-dwelling older

Brown, , Sinacore,

adults: Results of a randomized controlled trial", Journal
of the American Geriatrics Society, Vol.
1921-1928, 2002.

[30] Martins, R. A., Verissimo, M. T., Coelho ¢ Silva, M.
J., Cumming, S. P., and Teixeira, A. M, “Effects of

aerobic and strength-based training on metabolic health

50, pp.

indicators in older adults", Lipids in Health and Disease,
Vol. 9, pp. 76-81, 2010.
[31] Binder, E. F., Yarasheski, K. E., Steger-May, K.,
Sinacore, D. R., Brown, M., Schechtman, K. B., and
O, “Effects

training on body composition in frail older adults:

Holloszy, . of progressive resistance
Results of a randomized controlled trial", Thre Journal
of Gerontology, Vol. 60A, No. 11, pp. M1425-M1431,
2005.

[32] Nichols, J. F., Omizo, D. K., Peterson, K. K., and
Nelson, K. P, “Efficacy of heavy-resistance training for
active women over sixty: Muscular strength, body
composition, and program adherence", Journal of the
American Geriatrics Society, Vol. 41, pp. 205-210,
1999.

[33] Hunter, G. R., Bryan, D. R., Wetzstein, C. I,
Zuckerman, P. A., and Bamman, M. M, “Resistance
training an intra-abdominal adipose tissue in older men
and women", Medicine & Science in Sports & Exercise,
Vol. 34, No. 6, pp. 1023-1028, 2002.



SrAbaly|&aksl=a] A2 A23, 2011

Z M 3|(Sun-Hee Kang) (3|9

e 19989 29 : ALt HAY
}9I( A3 A

e 19984 9% : FRrfstw ¢y
squsta} @4

1=
<A Eop>

o=Am, ozabm, Yyelst oy

o =

St 4 £~(Gun-Soo Han) [H3]E]

® 20009 29 : FHEHEt ARSA
8513} (AESHAAD
® 2010 8% : University of

Arkansas, Fayetteville
(Ph.D. in Kinesiology)

812




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


