FoNd : AE wol 77| B, A2, REM, KA SR, 28, 2820
A7) F=Ho| AF x=219] PR Ao v|X = F%F

= eof* - AMojeke - H el

1. 7ol Eey

BAARZT Erlee wed % HEFE A3
Adol o ApFEe] AR =919 vlgo] AAFH
o8 F7kte FAelth. 19959 $8) J= FAAS
o} 2)3ld FEEL 1983d 67.9414 19911
71.6A=2 Eoim AMFESE 19809t 7.3%elA
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f0] FrH(Tinetti et al., 1988). A2 AA7 &
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4% 2 dgPold Wyl 2 ol G P9 T8
YA aclolg o] 8918 YA APolan ¥
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=02 A% ¥ T2aRE AMLEe 1 ARE T
F3he ATE0] FYlN gEsA Hada g =
fex] olfold AT 2F ¥He N2 EF
(Roberts, 1989, 1985), ~E#H#A &% =Z=zay
(Fibert & Brown, 1979), #4t& &%3 374=-31
Az A7y Fd(Sauvage F, 1992), 2EHIH}
=9 £EMills, 1994), #94 Fd9 29 723 &
Y(James, 1993), =8 723 FA(Roberts &
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A, A7) F¥o| o] dEHold vlxe ANE
T+ et

3. 80{2| Heo|

D 93 3A A" - 3 dxe Y ez
3 29, fAY, A EY, 7% L "SAol §
< TP

2) 8A 29 : sAlg TF Fo] d Ho & FH
M LT + e e Poz & AFdME 3
A ZHEHII2 & B dASH X2 Y £ By
o QAo 27329 Y& 3 kgDHzZ BAIF
ok
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% Tinetti Balance Scale(Tinetti, 1986)% °]-&3}
o 233 A+ A
6) ZA2go] : AXg} FEol 23T oFEE AY
g wi2zoln dAG F7IE /R EE, FE, EFC
gz B dPdMe 9¥E 23 HxE FAHY
Tinetti Gait Scale(Tinetti, 1986)& ol&3ld &3
T HER FABAY.
& xF

I_—T,—E

o.

Mo

1. ek My 29

=A71E A uix)gt DARA AFE Hsl R E
A2AQl R o277k AbAEQl Wsyt dojvta )
o}, AlAE Hsbe AAZIRe 7% Aste 2Ed 29
g3 Al Zaz Jehdz(s3aE, 1989) 3§ A
A Az x99 423 Jiwd & 9% A
ArE A A7l S A o), ol2)F wigt &
°ﬂ/‘15 AR ¥ 7 F=d3d “-";31-°]u](7d“

, 1996) sl o3 7P 98-S @l ¥e
% AugA, A3 € 23FHA .

25412 wiztz o 29 Do) 25M A 304
Yehds 2 o|FREe Z8FSY £59 &89 3
AR Za7t veht 288%F Yol AEEH (&3,
1985) TEFY 27 A7l AR Ad U]
Ued gF55Ed uet 289 347 25%00AM 43%
AEAA Zadhe Aoz Busln Y Laxwell et
al., 1983).

2049124 97418l 9599E ez AolFE
ZA% A3 Qo] IV wet T Ago] FaHD
5041 cl2elde & 2 AFY 30%7F FAHH 70
Alejal 80Ald olze Tl HAgEE ASH
(Tzankoff and Norris. 1977). 504l ¢|¥de 5%
A, 3894 & A Hd 2¥ $Ao] AstErH(Kuta
et al, 1970). x8 34 F<¢ Type II fiberd] #a
go] A YA E Type 1 fiber ¥l&°] F713iH
A9 27 ZAE Type Il fiber Ao BA] g
(Larson et al, 1979). £& x9lc] H AAMAES
=7t 10-15% A= AdEo] 2 £& gty Ad
£ 2B (Smith and Gilligan, 1984).

ojg} o] FAA o2 T M7l AhHol & #58
o] AER FFHUH ZA=v|(Fontera et al.,
1988) TARE Aol % FojNn AeFg W

A B P ol ZKFFFY| i 7o) BE
2 2cH&R, 1985). A¥el F71% =t 29 @
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Hageman, 1989 : Winter et al, 1990) x3jof u}
2} A 7]%Fe] AstEd gy 2, A 2o A
gt} fdA o] HolA WA dgdolol A7} A7ln 9
4& 4A Yo7 cHSteinberg, 1972 : Gehlsen and
Whaley, 1990 : Mills, 1994).

Kutner $(1994)¢] 325942 A¢ xR0 tjFo=
& APl e 7184 ezt 33T B3] glew,
ojolx ¥eH% A&(Hernandez et al, 1986), Y
% ZHSdol|(Morse et al., 1985, 1987: King et
al. 1991), 39 7150l (o159 &, 1994)0] 3
9] qi9lol@kn 32 Barbieri(1983), Tinetti and
Speechley(1989) = 7154 A7t 3 &2 899
23 st
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t}(Adrian, 1981) ¥AFAE &5 T& A4 FAE
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QoA £F Z2aY9E A $3}A 34 A9 &
g =" HX2Y, %94, 8. A 3, F
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At A8 ¥ =AY Fn ° RS M IS 4
A #¥o] 7t A7 AFHE EndaA o
s} e F¥e FIoke H¥ TN 29, €84
(coordination), #4de] F718I7] wiEelela si5itt.
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2] 60-75% “3==2 77 % ¥ Roberts Balance
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ool 249, di= ol 269 TN wjFF Fo 4¥
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galy], FER AHE)dA AAe] EEH] Had
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go] FIUHE sl An<, #AF<i(1995)€ A7t
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AAA 8% Tt F 53] Hul HuE 9 60%=
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2 o7 £ U &Y WY

1) 3X2d  FE@Ee dd 2 2 s} 2,02
#Ae &# ZF3ZZ(plantar flexor), &SI
(dorsiflexor), WA Z(inversor), A2 (eversor)el
28g 28  Z37|(Nicholas manual muscle
tester, Lafayette instrument)E ©]&3ld &3l
o}, oabe] Hulg gred g uidtd] @A @A s
S ne Aol AA P BT 9 U B A
22, WEFF, Uld, 2 gAdAd SR ddAE
SEwratyl viglgkeo 2 2Yrla AEe rlsld 29
71 vehde 28 dich

(I

2) fdA : LB v2ZZ(dorsiflexion), FHF
Z(plantarflexion), 219 (eversion), W
(inversion)Ale] B|AATE AAAEIE o] L3l 5
A, #AE ARgH AArt HEE FF 2HY
#Ae) 71 ¥9 el FEE =g st 23
Z23% 3 3 @ AFsdch

3) AA A4 - F W AMAE § 32 dR
7 QoA F=E AAsn e AR A A
Sz 2w oz FF/ PR AZE T F MU
£ AR ZAAE ol gsle] Zsigt

4) 7% 332 33 3dxz FAE Tinetti
Balance scale(Tinetti, 1986)%& ©|&3td & do|7t
U A F2 Gl doivAl & F #EAE A
Aol 2eg so PPt FHAA FY YE
ofzjell k& AdejolMe] FH, ojRelM dojvte FL
o] #9, &z Ao Axe 7Y, A Je FUe
Y, v e 7Y, £ & dddAy 7%,
360%= A oY, FI3E vie BN 78, & &4
71, deAr] 78, SAMA 7Y, dELde FUe
Y, goz F3rl. e Aol FYHeE T
Ak,

5) Zgdo] : 93&oln 24 AxzZ FHHI U
Tinetti Gait scale(Tinetti, 1986)& °l&3le Hut
2 A AAA dgAENA FERe Al wer
Hole2 gta F el fAAI} 4 AN Al &
Falg s en F FAAN JxE r=.987°
Aok, FAHJA 2HFEL AL AF, ZE9 #ol,

BZo| yo], EEe] §U4, Ageo AHY, AN o
7], B89 B4, e A4, Aol

3 @7 & RO

D 3 71 2 Wl 7] ¥ 19999 19€%
B 3¥71A AAHNeH 123 A7) FRAE FHLE S
¥, A7) &% 30%, FE % 5veE 73N 1F
33, 13 40%, 12F B¢ ARG ¥ ¥FH
F2 &% 2d 749 71 A8 BEdz 749
AL Fote wABolA B&Y 2 Soh(Re, ©§E)
€ ol g3t

2) $d 2% FAZEE A4t &5 Rt
A a3 =AUE nEisld BR AYF 78 3F ¥
gt AR o F7MFIY A Folle AN HUF T
(220-93)9 60%., 4 Ft A dE +o
65%, AA Fe Ad g o 70%2 EX HAHF
8 "Fol 5%4 A FAANN F YA F olF&
A ANESFY 70%8 FASEE At A7AY
g9 AU ANE £5 Qs 8 W3 13 o
AN A g £37)(Alpha sport inc., USA)E
2g3A & F A7 dpRzapt A7) ¥ B¢
RAAES] Aubg £8& 58, 158, 258 TA3EA
*F =S WYY

3) FE A2 2P Ay FE2 AREEAUY
=AM AAERen A& 457302 AFAL A=
sl A A7) &5 AN ed 5FFEHE AT
thgAtEe] wE AZAE Yol 222 F7] FEE 4
A= A=

4. Xtz =3 "Xl

D YAl AF3H PARIEAR =4 veAe
QoA A7) FA Zzadel] dig 249 F, Fd3)
71& A% AT FoM dida 43 71Ed A%
§ Ag A9 ol WP, de AN NARE
AF QAN dAlE = FlA AR A7 J1E
of ¥F3tn At FAsrg d3ke AE dE T2
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2) AYTH W2 AR A FAAF AR A
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of A7t A7 Bzdo] AFEA 54, AHAL
AEFD, 247155 A Alste dida 4% 7]
Fo HAE A2 A7 AR dFsAh ¥4 aF
Ao @7 Bzo] 4P dizTe A 29, L5
o #A4, 2%, A A, 28A01E P

3) AN 13U 33, 13 4084 12F ¢
A7) ¥4 Z2OPE A o) £54) vidh fH|eF
5%, 271 ¥4 30%, FeeF 5¥oz JAEit

4) APTH h2Te AF Al 125 Agol ¥
% 3HF Foll R 4¥FA Abd FAlek $U@
Whiez dA 29, MEe {A4, 7Y A 4F
A, 2EZ0lE AF At

5 Xg 24 9y

A2 EA L SPSS WINE o] &3l EAsigen
A ue e 2.

W@z A A30d A53

D A8 23 dx 79 A dd g 34 44
£ t-test2 Bt

2) A7l FQ 12F Fo 48 <3 dx M @
2 28, #9494, AHgRA, % € He&Hdole HFE
T BE WAE 7ia 12F ¥E ¥ 249 I bz
29} Aol t-testZ EASAY. BAAH fadde p
.05 &AM AFA.

V. a7 Ao}

I AHRH xRe| SHY AB

APre A3 65~9040ln zre] AHS 6
5~884en, Yz Had AL 148.48cmol
2, W2 BF AFL 145.54cmE 4Y T3 diz
To dvtd BAgL BAFHSE R zel7t AU

<¥# 1> Homogeneity test of demographic and dependent variables between groups before the experiment

Experimental Group

Control Group

Variables t p
Mean(SD) Mean(SD)

Age(year) 75.39(4.85) 78.28(4.32) -1.886 .068

Height(cm) 148.48(5.85) 145.54(4.19) 1.730 .956

Body composion(kg)

Body weight 53.89(10.43) 51.06(8.18) .907 371

Body fat 32.14(6.30) 31.41(5.14) 1.220 231

Lean body mass 21.78(5.94) 19.65(4.42) .383 .704

Leg strength(kg)

Ankle dorsiflexion 2.45(1.05) 2.38(0.84) .199 .844
plantarflexion 3.01(1.61) 2.98(1.00) .064 .950
inversion 2.26(1.00) 2.22(1.00) 131 .896
eversion 2.14(.776) 2.18(0.75) .135 .893

Knee flexion 3.83(1.30) 4.03(1.15) -.481 634

extension 4.76(1.49) 4.81(0.98) -.132 .895

Flexibility( °)

Ankle dorsiflexion 11.82(5.09) 9.06(4.99) 1.625 .114
plantarflexion 24.24(5.60) 26.22(7.57) -.878 .386
inversion 13.00(5.55) 12.94(3.64) .035 972
eversion 8.35(3.98) 7.94(3.39) .328 .745

Postural stability(sec)

Duration of

standing on 8.06(8.79) 5.72(8.52) .809 424
the right leg

Duration of

standing on 5.89(6.43) 5.56(5.91) .162 872
the left leg

Balance(score) 18.69(3.14) 19:71(4.07) -.801 .429

Gait(score) 7.07(1.33) 6.11(1.91) 1.634 112
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<X 2> Difference of body composition between the experimental and control group after the experiment

Experimental Group

Control Group

Variables t p
Mean(SD) Mean{SD)
Body composion(kg)
Body weight 54.44(11.79) 52.43(8.19) .558 561
Body fat 19.96(5.51) 23.67(2.80) -2.528 .026*
Lean body mass 34.36(6.61) 28.99(6.95) 2.336 .016*

* p .05

A9 29 dz 29 $5U50 0Y $A4L 430
Ao E 104 e s o] T 2] BAAes
$21% A8 ERiA Qol F 2 FA Aoz U
Ehatet,

2. 7] FH ¥ AE 2o di= 22| ATy xo|

A7) F4 Fol] AT AFL 54.44ke0lN2, K
2 79 AFL 52.43kgl 2 FAALE {7 Ao
g JERiA ggtevt 48 29 AALL 19.96ke.
iz o AL 23.67kg2E FAT Aol7h AN
oo} A4y Fo] FAY AFL 34.36ke, B2 T A
A 23.67kge 2 F T #FF Aol UEr
tKE 2).

3 #7| # ¥ 4 7o ti= 7of six| 22| Xjo|

271 ¥ F AF 23 dz 2o A 29 Aol
7 & 3l 29F Holglh, A7l ¥E ¥ 4F 7o &
5 fde g 2329 29¥e 48 TdMe
6.38kg, HE TolME 2.46ke, LF BH] A 2
F2e] 8L 4Y ToA 6.72kg, tE LM
3.36kg, TE T U2 YL AYE A

4.43kg, W= TAMe 2.22kg, EE BE gHTe
282 AY T 4.03kg. thE TAME 2.12kg2
2 5 T3 FAF Aol7t Sle Ho2 veigt

27 ¥ 3 4% 39 5§ #3 329 <YL
A8 FolM 9.73keg, HZTNA 4.03kg, UH 29
282 49 T 8.82kg, W= ToAE 4.81kege
2 F 3 /4 A7t Sle Aoz et

4. 47| FH ¥ 48 23 tix 22| Ry A0|

27 4 ¥ 48 38 uF 2349 ¥ 4=
£ AE FAE 21.18 °, WX FeAE 8.67 °, B
B B2 A e B Axe AY ToA 56.18 °,
iz TolAE 14.00 °, 25 BH] uAe 32 7
e A¥ FA 29.71 °, dE ToAE 7.83 2
Yeht £ 3o BARLE fo@ Aozt o
(p€.05) ¥E Fde FA4 2329 #- =& 43
TolA 27.53 °, = TdAME 24.72 "2 Yt F
T3 BAH L2 FoF Aol UAUKE 4).

5 20| FA ¥ Ay 23t ci=x Zef x| okgyel xjo]

A7 ¥ F 28 ¥ o MYE NS ARte

<X 3> Difference of leg Strength between the experimental and control group after the experiment

Experimental Group

Control Group

Variables t p
Mean(SD) Mean(SD)

Leg strength(ke)

Ankle dorsiflexion 6.38(1.58) 2.46(0.88) 9.183 .000***
plantarflexion 6.72(1.84) 3.36(1.94) 5.326 .000***
inversion 4.43(0.67) 2.22(0.86) 8.631 .000***
eversion 4.03(0.83) 2.12(0.90) 6.617 .000***

Knee flexion 9.73(1.73) 4.03(1.15) 11.615 .000***

extension 8.82(1.42) 4.81(0.98) 9.809 .000***
*** p <.001
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<H 4> Difference of flexibility between the experimental and control group after the experiment

Experimental Group Control Group
Variables I —— — t p
Mean(SD) Mean(SD)

Flexibility( *)

Ankle dorsiflexion 21.18(4.51) 8.67(3.20) 9.498 .000***
plantarflexion 27.53(8.55) 24.72(8.57) .969 .339
inversion 56.18(8.76) 14.00(4.20) 18.336 .000***
eversion 29.71(8.00) 7.83(3.57) 10.550 .000***

*** p <001

<X 5> Difference of postural stabiity between the experimental and control group after the experiment

Experimental Group Control Group
Variables t P
Mean(SD) Mean(SD)
Postural stability(sec)
Duration of standing 10.61(4.61) 5.67(6.41) 2656  .012°

on the right foot

Duration of standing -
on the left foot 10.17(5.81) 4.61(5.83) 2.862 .007

*p 05 **p<01

A8 TAA 10.61&, dix ToME 56722 FoT 6. 27| 8 F 48 23 o= Fo| FF2| Xi0|
Aol7h SiRem & L2 gE M7IE AEE A A

g oA 10.17%, dZ AN e 4.6122 F 3 27 8 F 49 19 dzx 7o 3% o Aol
of BAZcz fo o7t v Aoz udHn € 733 23 4¥ oo TF APe 24.064, Oz
(p{.05)<E 5). o BE AFE 18.2232F F Tl Rl Ao

<E 6> Difference of balance between the experimental and control group after the experiment

Experimental Group Control Group
Variables t P
Mean(SD) Mean(SD)

Sitting balance 1.94(0.24) 1.77(0.43) 1.448 157
Arising from chair 1.94(0.24) 1.74(0.59) 1.378 177
Immediate standing balance 2.00(0.00) 1.77(0.55) 1.719 .095
Standing balance 1.89(0.32) 1.77(0.43) 0.870 .386
Balance with eyes close 1.83(0.51) 1.17(0.79) 3.011 .005**
Turning balance(360 °) 1.89(0.32) 1.11(0.76) 4.002 .000***
Sternal Nudge 1.61(0.70) 0.78(0.72) 3.496 .001***
Neck Turning 1.78(0.42) 0.67(0.59) 6.496 .000***
One leg standing balance 1.44(0.51) 0.94(0.73) 2.390 .023*
Back Extension 1.83(0.38) 1.00(0.59) 5.000 .000***
Reaching up 1.88(0.32) 1.77(0.46) 1.256 218
Bending down 2.00(0.00) 2.00(0.00) 3
Sitting down 2.00(0.00) 1.83(0.38) 1.844 .074
Total Balance Score 24.06(2.24) 18.22(4.40) 5.015 .000"**

*p .05 ** p 01 *** p 001
% "Bending down"& H# 9 EEHAI} 00]22 t-testE AAE & S,
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<F 7> Difference of gait between the experimental and control group after the experiment

Experimental Group

Control Group

Variables t p
Mean(SD) Mean(SD)
Initiation of gait 0.88(0.33) 0.83(0.38) .403 .689
Step height 1.00(0.00) 0.78(0.43) 2.140 .040*
Step Length 1.00(0.00) 0.72(0.46) 2.483 .018*
Step Symmetry 0.94(0.24) 0.89(0.32) .539 .594
Step continuity 1.00(0.00) 0.83(0.38) 1.790 .083
Path deviation 1.00(0.00) 0.89(0.32) 1.415 .166
Trunk Stability ~0.89(0.33) 0.61(0.50) 1.874 .070
Walk Stance 0.94(0.24) 0.28(0.46) 5.281 .000***
Turning While Walking 0.89(0.33) 0.67(0.49) 1.526 .137
Total Gait Score 8.54(0.87) 6.50(1.89) 4.024 .000***

*p <05 " p 01 *** p <001

g UehitHpd.05). @8] A% &5 F w2 #L
FeioiMe] 2%, "360% WA #Y". 8] e
B #F, FE2E ovle U 2 2 % 2=
He e 2% 2 T Adske T 7% 5 6
N FEe A F e e 2elzt A
(p€.05). vuixl 8 MFEEe Hex 4P Fol W
Z 2B & A%e Jehiin.

7. 27| R ¥ MY 2o o= el HEHol2| xjo]

271 ¥4 A ZE5AEole 4 IR A A¥TH
o] 4% Ao veigen, A7) 8 & 23
do] F3o]l H4¥ FAME 8.54F, dix FelAe
6.503 2 FAALE KoF Aolrt dYem AR
FE F 29 zol, B Ae A4 F 34 ¥E 2
4ol Ao F F {AF Aol U
(pCOBKE ). AR F5 F oA 63859 HF=
AY o] U TEG & YL Uehiod FAFe
2 g Aol= YAKE 7).

V.= 2

BAAY sty o AAZo] Frteta, ¥
A A Fo| st 2ol i, £ B JHE
Hee Agez gAMol asie, AAe] FAAe
Az A} 3 o] ZAYH AA B @
3 R Aot HstetA €. ol w3laF e o
T Wstel BEF Fiel F AP Al dojua

=19 AA 715y Zie o AEA vehlA Erl
o ol g AAl Vs Zae AW £5L B
3 Wg £ AN g B okl A JF
£ #A - FANE F 3l

2 A7 47 A7) FEE 12530 #HHez AN
T A9 Tol iz Tl uis] Aol A FA A
Fol ¥oken, sA 2, §94 L AA tAAe] 2
2 7Y R ZEHole] Hert E Aoz ey

APFe| Ao 2R Aglen 2w A3
2 B2 Aoz JEid E 97 die W95 5
(1999)°] =QelA FI4Q AZE IHY F¢ A&
A7 AAGo] HAsta B AFe] FtEte B
2o} dXEY G4 xAE didez 12530 &%
& FAE AANG Foll Aol HAstim B A
Fol F7id dulgz HHe)(1996)e] AT Aden
gt olgl o] {AA FFOE Aol FAF
Ae fAd &%50M A 3429 38 d8R 7
g3l ARSI FUREIEZl gAY,
2000). Saltin and Gollnick(1983)2 2329 443}
a7 $AsED 2 S50 FHE o] Ak Al
g A=A FAAA £F 2dd AAHe) 7
ke Aoz d9sgd 2y ez ZAY AF
o] 713t A2 A ¥ ¥ F(hypertrophy) st G2
%9 Z7H0'Hara, 1977)° 28 2AFo] 7k
7] wjEolct,

A7 A7 Ayl £4 AN F HY 29 A 2
e gz 7o s 2R {dA BT ol
2ol sRTYo| FoaA FUIR AL FAAA &5l
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o8 sixZel 9 FAe] FUIge RN, T8y 3
dido] Fdigo] e Aoz B 4 JrH(FH,
1993). A7] ¥4 F aATYo| FUig AL Holyut
Z 60%9 54 =Q Aoj2¥(Lord et al., 1993:
Mills, 1994), £%4 T FA(HAvIT A,
1996; H4sh, 1997) AAG F A2 52 o|
Fr1stdcke Aotet dA st B YA MFNeke 3t
229 KA £ o& A7l FH F SRZYo)
ZUKe Aoz Adug, drle 29 o (arch) & #
Zghe A2 Z2{EF d=EZ(hamstring muscle) 9
1%5E A, Aslsier gt (EHEd, 1995),
AFREE E933n de FEDHY ABAE {AE
£ ¥EPE Ad2(knee extensor)ql tEAIF4
&8¢ F7MMZHLord et al., 1993: #&Z ¥,
1995). A& o AFo| LHEXNZRE A T4 &
Y& we) gl WEez ArdsiE WE P8
olFFHER H3y A wERHe AL FHEHUFD
(triceps surae muscle)9] 2¥& F7MIATHEHA,
1991).

A7) 4 ¥ IE @Ee fA4e] IR 8 a7
o] A xRlolA 8Fte] AW B FES AAR
Fe n@Ae] 23 JiE HE Ikt Bag
A5E(1996)9] A7t sk #Ae LFPATE St
HAthe FoAM dAgct, ole A7l FH T EER
el 4Yel Foddh= AR 32 (tibialis anterior
muscle), F2A AZ(extensor hallucis longus
muscle) &9 A3EIH v E-Z(gastrocnemius
muscle), 7| Z(soleus muscle), FAIZ
(tibialis posterior muscle) ¢ F3&HZ, FHF2
(peroneus longus muscle)®} ©HIEZ(peroneus
brevis muscle) 9 9&3tE 29 £3Y< LA
3a GEHE F99 Qg Ao 2EHXEHEA B
A9 7FEE7E 37197 dEeE dHed

27 F4 ¥ A¥7e AA EAe] dz RO
fosA B2 Aoz Jehgth £€ Zx e 34
S FAshe Aztez &E AANgAgel 27 F
2 Zylsiglen, 7Y 35 F LR vEHe T
Y= 7] FE ¥ /AT ol 2739 x
oA A4tk A7) R WA @ A9 wE =
73 9 2¥9%¢ A g + Akdzn B
Roberts(1989)9] Q-+ Aast X7tk A <A
£ Agle AHHE FAATE FAeE Hde RS
A eid & Ao dPE nAEe Rl FH

W3 EEA A308 ASE

deltt, & FAdaie A& FHA 3= 1
#3, £33 2 LU o]5F T 2 o
3 Adeez A& oo wi HAF UFL &
o228 AAM7E fAER A7) Wil H7] Fdel o3|
A28 71%e] HHA FIE Aeg 4Py +
Atk & Aol YL AP 12F Fo YT Ul
Z27EY foiA & Aoz Jeidd ol A+
ZzE Roberts(1995)7F oAl 27l &%5& A4
slod F¥ol Zrleiicl= 29l Roberts F(1993)
o] H%A Ay oY FHEL Fol A2 ¥l F71
g A7 Ao dAsn, FEay(eldE, 1999) oy
€53 RS} HY, 1995)F AAIF A7l
A #FYol F7He ATE LR, ole A7l Fl
F2 HA3] dowM FAld &3 tdelg oA )
2oz FAHC] glom FHl 57 e Fd
o] F4AE 492 SVl B3, AAEAA AARA
A7t ARk 2 Fo] TEH o 2F
€ AN Aoz AztErt. 53], A= TS
‘B gyl 49'% AN Aoz 4AEHD FIE
ne Bde #Ye A THe 3T o] glon
T AAAY 7Y 8% {§AA9 Fiele @R
AL Ao AY4dc,

a2y 12539 7] FHo2 "l dojue F
e} 7Y, "WELS= TU 7Y, "doz FRY
e} 7Y, “go} e FRte] FY Fol FASA @
2 E A7 Adve =QdA 199 w3t & de
7% 717 o oPohe AE AN

A8 HR2YPA AAE AFAY Fe& 3T
EE ADS JEle W 2382 FA B o] ®el
YA Aoz HpdlgenzZ(Mathias et al.,
1986) A A7) Fdog FYo| FJELA I
2 EAES Y 7 dewiga YR

£ A7 23 A7) FE A4 F AY e 80
34 2 9 gol, EZ 2 23 o] TYHAA dz
TED §o3 B AoZ Jehgtt ol 4L o
A TA L 23 de] AANZ, A7} FH Fo Ae 5F
£ UM 2L 2ol B2 BEE YA =S Flen
F55 &l 238E oREE ¥ HAI EEUA
B=E FHY] WEC zgQ Az Agddg. B
g n#d, FTESA, $ERHY dAd 2L o) F
t 259 297 4 dAe] 7HEEd 2F o] FoA
o2 A7 ¥ o3 FEEE ¢ 253 a3}
v oge Frtel wETHEe 7FEENA FUtE Aol

Lo e
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o] o], RE 9 uy AHe $¥E I/ Ao
2 479

1233ke) 77) Ao AL A, "wYFe 3
A A A, BEe AA, ALe) A&
Zo| Ao 2 HHE oA Fe B AP
AT 27 Fho o) AedoldlA AUskAl 2HY
& QJE BEL xQdd ZA A Fethe AL
A A gk,

2 A7 A7 Ay FAoE w9 UGS fuEhe
adle] B x99} ax 2w ol §94, 28
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VI. 28 ¥ M
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FHHe A A9E o 70% 4088 HAEAes
TH &% 58, £ &% 308, Ha &% 5oz 74
ATt

Moo

48 23 dz FeM FE A 123 FE 3o
AT, s 28, R9A, M OB, 28 2 2L
°lg 43l M 23 ohe g2 EEL 9Tt
D 271 F4 ¥ 49 29 AAe gz Fro 54

Aoz fo)al Agtm FAY AFE F8A 2

oy AFe A ZH g2 I RF Aols}
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d

3) 7] £ F AY To| U ol Ha B2 W)
2 23 U 2 SEAY B ZE5} KA R
.

4) 271 ¥4 ¥ 49 29 A dHe 28 ¥
gz Mgl Al o B2 ehie AdE AR
o] = Frc} FAHCZ {olatA Rt
27 ¥8 ¥ 4Y2 7% # A%E 9z FED
felstA Rom e 13PE FAN “BRe A
HolAe 7Y, A FUo FW, F2L 0
£ Bote] 7Y B g B9 2, W 2=
Ne B9 7Y, "5 A4 7Y B9 A4t
oA & Aoz e
6) A7) ¥ & Y7o Aol & A4l Uiz T
B} Reldpl Fem Aol B Zo|A Lo
¥ol, BE, A& A PRol4 feshA 2 A4S
Yehict,
ols} e AT FAE EdZ 1233te] Fyl Ed
& BAY A5 377D x99 3 ¥R 3
a2 29, f94, A Y, 7Y 2 AeYos
ZRA71E Wbl ¥ 4 glede B

5

~—

AvjA (1996). =919 AXFH FYL AT &5 &5
2239 A AT B A =5

AP (1996). +EFZ2aYPo] =Y =29 A,
A7) A, 434E ¥E5Y 9 &9 Ad njx
= 23 F1EY e ity wrlete] =8

AEA (1994). N4 =9 2753EeFol 29, =2
278, dANE V1% 2 49 A nAe &)
Agttam g BN =7

HEZ, AAY, e, A, o)FY (1995). &8
A A29 34 EFA ¥4 Aukgo] Wz
A e, 19(2), 329-337.

B Y (1997). BAARBFAGR, e, dy&n
AL, 8.

ARY (1996). AT B& Fdol Aldxqlg] A3, 4
23 e @ dAYY S v I FF
etm chete BfALRY) =1

A&, HG3 (1996). A7EF ZT2aYPo] x4y
o] 4715, #8494 nAe A3, gt

- 1328 -



A, 26(2), 372-386.

98 (1989). AAANBoINY] =RAE. s
2#], 28(3):15-20.

42, ouiat (1998). #71FEAol w19 AAMAGH
4 P54 vlAe 9% I3, 989

T =ity A3,

A (1985). 49 =9 At Ng, FIHEIER

A}, 24-217.

oldd (1999). F&ayel xRl AAA, HeA 5
Aol nlNe A, JHEYdEta g AR
=,

olzd, A71A, AR, oldF (1994). =ATAM
Wi ol @A 3 Aol 4. 713438
A, 154, 5), 273-279.

F7A, A7, ol%A (1994). #¥ AFE o4
23 ukgel A9A Byt AIAEHYA, 18(3),
561-589.

AvjoF, Hol (1995). €53 B3 Fdo] =9 &
Y3} Agdold v d. Meditha oA
T4 MYt x3 AL, 95 Movement
Symposium and Workshop.

Anor, Hel (1996). €54 B2 o] x=d7] o
Ao g, Add dfd viAe 9% d@ks
2}3)xl, 26(4), 833-852.

A%, 744, 423, AHF, $E2F (1999). &4
A Azrt 237) 449 A2 AFd nAe 3
3, x4 B3,

ool (1993). =3¢ &Y%, A3} 4,
17-34.

Aol (2000). ARZFA £59 M3 A3, 2000
de B4nd ad, datsys.

AP (1997). FHAJA LFZ2aYo] A2% o8
x9le) AR} mixle A, Fdditm A
=

g (1995). #2784 39 tdzdA 79 9%
2 BA ol HAIEE.

FolA (1991). F8d%o] Flex, Point EWHY 2
Yol miX e I, clsldxdign HASHEE.

Adrian, M.J. (1981). Flexibility in the aging
process. In E.L. Smith and R.C
Serfass(eds.), Exercise and aging : The
scientific basis. Hillside, NJ, Enslow Pub.

Aniansson, A., Hedberg, M., Henning. G. &

o

nataeda A30A A5%

Grimby, G. (1986). Muscle morphorlogy,
enzymatic activity and muscle strength in
elderly men @ A follow-up study. Muscle
and Nerve, 9, 585-591.

Barbieri, E.B. (1983). Patients falls are not
patients accidents. Journal of Gerontological

Nursing, 9(3), 165-173.

Berg, K.O.. Maki, B.E.. Williams, J.I..
Holliday, P.J.., & Wood-Dauphinee, S.L.
(1992). Clinical and laboratory measures of
postural balance in an elderly population,
Arch. Phys. Med. Rehabil. 73, 1073-1080.

Blanke, D.J., & Hageman, P.A (1989).
Comparison of gait of young men and

elderly men. Physical Therapy, 69,
144-148.

Colling, J.. & Park, D. (1983). Home safe
home. Journal of American Geriatrics
Society, 42(7), 774-7178.

Fibert, .M., & Brown, E. (1979). Vestibular

stimulation to improve ambulation after a

Physical

cerebral  vascular  accident.
Therapy. 59, 423-435.

Fisher, N.M., Gresham, G., & Pendergast,
D.R. (1993). Effects of Quantitative
progressive rehabilitation program applied
unilaterally to the osteoarthritic knee.
Arch. Phys. Med. Rehabil., 74, 1319-1326.

Fontera, W.R., Meredith, C.N., & O'Reilly K.
P. (1988). Strength Conditioning in older

men, Skeletal muscle hypertropy and

improved function. Journal of Applied

physiology, 64, 1083-1044.

Gehlsen, G.M.. & Whaley, M.H. (1990). Falls
in the eldery: Part II, Balance, strength,
and Flexibility. Archives Physical Medicine
and Rehabilitation. 71, 739-741.

Harris, R. (1977). Fitness and aging process.
In R. Harris and L.J. Frankel(eds.), Guide
to fitness after 50. New York, Plenum,
3-11.

Hernandez, M., & Miller, J. (1986). How to
reduce Falls. Geriatric nursing, 3/4, 7-102.

- 1329 -



King, P.A., Longman, A.J. & Pergrin, J.V.
(1991). Educating Nursing Home Staff in
Lower Extremity Assessment and Care,
Geriatric Nursing., 11/12, 297-299.

Krause, H. (1978). Reconditioning aging
muscles._Geriatrics, 33, 93-96.

Kuta, I.. Parizkova, J., & Dycka, J. (1970).
Muscle strength and lean body mass in old

men of differnt physcial activity. Journal of
Applied Physiology, 29, 168-171.

Kutner, N.G., Schechtman, K.B., Ory, M.G.,
Baker, D.I. & the FICSIT Group. (1994).
Older Adults’ Perceptions of their Health

and Functioning in Relation to Sleep

Disturbance Falling and Urinary
Incontinence. Journal of Americal Geriatric
Society, 42(7), 757-762.

Larson, L., Grimby. G. & Karlsson, J. (1979).

Muscle strength and speed of movement in

relation to age and muscle morphology,
Journal of Applied Physiology, 46, 451-456.
Laxwell, J., Henriksson-Lar sen, B. & Winbled,
B. (1983). Distribution of different fiber
tpes in human skeletal muscle: Effect of

aging studied in whole muscle cross
section._Muscle Nerve, 6:588-595.
Lichtenstein, M.J., Shields, S.L., Shiavi, R.G,.
& Burger, C. (1989). Exercise and balance
in aged women : a pilot controlled clinical
trial. Arch. phys. Med. Rehabil., 70, 138-143.
Lord, S.R., Caplan, G.A., & Ward, J.A.
(1993). Balance, reaction time, and muscle

strength in exercising and nonexercising
older women : A pilot study. Arch. Phys.
Med. Rehabil. 74, 837-839.

Mankovsky. N.B., Mints, A.Y., & Lisenyuk,
V.P.(1982). Age peculiarities of human
motor control in aging. Gerontology, 28,
314-322.

Mathias, S., Nayak, U.S.L., & Isaacs, B.
(1986). Balance in elderly patients : The
“get-up and go” test. Arch. Phys. Med.
Rehabil. 67, 387-389.

Mills, E.M. (1994, July/August}. The effect of
low-intensity aerobic exercise on muscle
strength, flexibility, and balance among
sedentary elderly persons,
Research, 43(4), 207-211.

Morse, J.M., Tylko, S.J., & Dixon, H.A.
(1985). The Patient who Falls and Falls
again. Journal of Gerontological Nursing.
11(11), 15-18.

Morse, J.M., Tylko, S.J., & Dixon, H.A.
(1987). Characteristics of the Fall-prone
Patient. The Gerontologist, 27(4), 516-522.

Morse, J.M. (1993). Nursing research on
patient fall in health care institutions.

Nursing

Annual Review of Nursing Research, 11,
299-316.

Nelson, R. & Amid, A. (1990). Fall in the
elderly. Emergency medical clinics of North
America, 8, 309-324.

O’Hara, W.J., Allen, C., & Shephard, R.J.
(1977, Dec.). Loss of body fat during an
arctic winter expedition. Can. Journal
physiol. Phamacol. 55(6), 1234-1241.

Oretel, G. (1986). Changes in human skeletal
muscles due to aging. Acta. Neuropathol.
69, 309-313.

Rikli, R., & Busch, S. (1996). Motor
performance of women as a function of age

and physical of life in older,

community-residing men. N.R., 43, 68-72.
Roberts, B.L. (1985). Walking improve balance,

reduces falls.

American _ Journal  of

Gerontological Nursing, 18(9), 26~32.
Roberts, B.L. (1989). Effects of walking on
balance among elders. Nursing Research,
38, 180-182.
Roberts, B.L., & Wykle, M.L. (1993). Falls
among Institutionalized Eldery. Journal of

Gerontological Nursing, May, 13-20.
Saltin, B., & Gollnick, P.D. (1983). Skeletal
muscle adaptability

significance for
metabolism and performance. In Peachey,
LD et al(ed.) Handbook of physiology of

- 1330 -



skeletal muscle, section 10, Baltimore,
Williams and Wilkin comp., 5565-631.

Sauvage, L.R., Mpyklebust, B.M., Crown-Pan,
J.. Novak, 8., Millington, P., Hoffman,
M.D., Hartz, A.J.. & Rudman, D. (1992)
A clinical trial of strengthening and aerobic
exercise to improve gait and balance in
elderly male nursing home residents._ Am J.
Phys Med. Rehabil, 71, 333-342.

Scheibel, A.B. (1985). Falls, motor dysfunction,
and corrective neurohistological changes in
the elderly. Clin. Geriat. Med. 3, 671-676.

Shick, J., Stoner, L.J., & Jette, N. (1983).
Relationship
experience and Dbalancing performance,
Research Quarterly, 54, 79-82.

Smith, EL., & Gilligan, C. (1984). Exercise,
Sport and Physical activity for the eldery:

between modern-dance

Principles and problems of programming, In
Barry D. Mcpherson(ed.). Sports and
Aging-The 1984 Olympic Scientific Congress
Proceedings, Vol.5. Champaign, IL, Human
Kinetics Publication, 91-103.

Steinberg, F.U. (1972). Gait Disorders in the
aged. Journal of American Geriatric

Socciety, 20, 537-540.

Tinetti., M.E., & Speechley, M. (1989).
Prevention of Falls among the Eldery, The
New England Journal of Medicine,
320(16), 1055-1059.

Tinetti, M.E., Speechly, M., & Gintter, S.F.
(1988). Risk factors for fall among elderly

person living in the community. New England

Journal of Medicine, 319, 1701-1709.
Tinetti, M.E., Willians, T.F., & Mayewski, R.
(1986). Fall risk index for elderly patients
based on number of chronic disabilities.
American Journal of Medicine, 80, 429-434.

W@B 53R 30 A55

Tzankoff, S.P., & Norris, A.H. (1977). Effect
of muscle mass decrease on age related
BMR  change., Applied
Physiology, 43, 100-1006.

Winter, D.E., Patla, A.E., Frank, J.S., &
Walt, S.E. (1990). Biomechanical Walking
patterns changes in the fit and healthy
elderly. Physical Therapy, 70, 340-347.

Journal of

-Abstract-

Key concepts Home Bound elderly, Walking
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Postural stability, Balance, Gait

Effect of Walk Training on Physical
Fitness for Prevention in A home
Bound Elderly

Choe, Myoung Ae -Jeon, Mi Yang**
Choi, Jung An***

The purpose of this study was to determine the
effect of walk training on leg strength, flexibility,
postural stability, balance and gait in home
bound elderly women. Eighteen elderly women of
the experimental group aged between 70 and 90
years image who have normal vision, hearing and
Romberg test. They participated in the 12 week
walk training. The subjects of the experimental
group practiced walk training 3 times a week for
during 12 weeks. During the 40 minute workout.
the subjects practiced 5 minutes of warming-up
exercises, 30 minutes of conditioning exercises and 10
minutes of a cool-down exercise. The intensity for the
conditioning phase was determined by suhject” heart
rates, which ranged from 60% to 70% of
age-adjusted maximum heart rates.

* College of Nursing, Seoul National
University
** Kuekdong College
*** Red cross College of Nursing
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The  body
flexibility, postural stability, balance and gait

composition, leg  strength,
were measured prior to and after the
experimental treatment. The body fat, lean
body mass, leg strength (ankle dorsiflexor,
plantarflexor, inversor and eversir, knee flexor,
extensior), flexibility (range of motion of ankle
dorsiflexion, plantarflexion, inversion and
eversioh), and postural stability of the
experimental group were significantly greater
than those of the control group. Duration of
standing on the right foot and that of standing
on the left foot of the experimental group was
greater than that of the control group. Total
balance scores of the experimental group were

significantly higher than those of the control

group. Among 13 items for balance, the
scores of experimental group in balance with
eyes closes, turning balance, sternal nudge,.
neck turning, one leg standing balance and
back extension were higher than those of the
control group. Total scores of gait of the
experimental group were significantly higher
than those of the control group following the
walking training. Scores of experimental group
in step height, step length and walk stance
while walking among 9 items for gait were
significantly higher than those of the control
group.

The results suggest that walk training can
improve physical fitness for prevention in home
bound elderly women.
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