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<Abstract>

The purpose of this study was to investigate the effects of home exercise program on the improvement of
muscle strength in the elderly. Subjects were forty members living in Dacgu (20 males, 20 females), between
65 and 81 ycars of age. The subjects were divided into two groups; an experimental group and a control
group, and cach group included 10 males and 10 females. The subjects for the experimental group were
participated in the home exercise program for 8 weeks, between April 2001 and June 2001.

The results of this study were as follows:

1. General characteristics statistically significantly affecting for knee extensor strength were weight, height,
right sight vision, diastolic blood pressure, pulse rate, obesity and thigh BMD; vision and thigh BMD were for
knce flexor strength

2. After the exercise program, knec extensor strength in the experimental group improved 30.8% (p<0.001),
and knee flexor strength improved 23.9% (p<0.001).

3. After the exercise program, there was significant difference in knee extensor strength (p<0.05) and knee
flexor strength (p<0.05) between the experimental group and the control group.

As aresult of this study, the home exercise program improved muscle strength in the elderly. [t is suggested
that continuous health care for the elderly using this home exercise program could be helpful to enhance

health of the elderly and promote their quality of life.



1. 159 Loy

AAMES] w3134 40MRE oln] AlFEY, =
gtz Qe BelH 715 At A7IA gt F83 A
A 715A s8R WA 2 Makg & 4 ok AL
£ w32 Qe A7, SKE AHESHA] 7] dlZl
T A7)A €}, e3tet Sl AAHAS o Arle A
22 Wbl fAEI R R wste] 48 5 gREL A
2] QEHE BAolely)Be v #Fe] o Aelztn
2 4 glth(Bortz, 1982: Moore, 1989). 28k =
Qlo] AAkerY w|TF Fog FTHALEo| ZHAEH A
223}, Z/FZEES 22N ol 2%
(muscle atrophy)¢] 8 19122 zH8-314 dch.

olZ7 ¥k = Ee] HRHH 28 Asle +F
o AstE dolv, SYAsR A3 AA BFe Ha
E AagAet g FFo s Tol =35 Fs
A €n, =32 FetE 25 E A x9le &% %
2 ot 71A Dt ojeidt AH o] w2l HHA A
gto] xjef 9} BAate] AN S FUMAFIR UTHALE,
1997). 53 sxl9] 2Ygsle Fi4e] 8 afle
2 218 (Judge et al., 1993), Studenski
(1991)2 4 73] U x=9o] Ad7dg w2l H3)
stx) el ZHo| frolstA <Jalttm Rmstgded,
Province 5(1995)% ¢z #AZHAe] 442
152 ] 2AE sl e G| AEE
Z7 ke Bnskch,

QI7ho] Aolgltke AL Q7Y S2 o HPY &
don oln &2 Y& Frshe FHe TS5t T8
ZRE wshs 292 B E 7Sk she 292
24 T2 4 oM BiE 59060 Qo ae AE
ARsle F8. 8otk At 1994). SHeld 249
Fzog Wide Huly P& Wahadl, 282 dNE
o] AFAGA ZAARR], 1Y, A S FYshed] 7+
%93+ 220[tH(Hellebrandt and Houtz, 1956).

Autz oz o4xlo| A ZHe] a7} 1ol B3,
Aol Z7belAA 24~504 Alolel] 89 RI&
10%7} 7253, 50~8041 Alelel 30%7F o 7
' Aoz d2lA sleh 9 Larsson(1978)& =30
50714 BlmA & $RF 25, 5044 707 =
10 et 15%4 Nog E3agl,

e
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Danneskiold -Samsoe $(1984)2 70~804%-El&
30%9 29 #art Adn Rasidn, Wis
(1981) = 33719 AR} A A 2AE e
o, 3¢ 283 %) 2g& 9%l gl e A
G2 28~294, ofzle 23~244 ATeA o]
AL o] F1, 304 o137t HE HA AstEw, 404
ol¥dl= F43] Asle e @S Hasidrh

E3] 2§ Hu9 7tae ARdA B 3R ¢A b
Zol s, 3R] FAME AAEE T dEA}
F20 A 2] ofg I%e wiglA] F5 724t o
2 Aog 4 HrH(Lexell et al., 1988). Frontera &
(1991) 9] AFoME AR Huhe skAe] 2YA st &
Mg Qe Huson], FE F(1997)9 d-relA
T A 23 5¥9 Ayt &3 A 2wy 7
A8t Mgsle] vehdoin Buslgdth. E3F Lexell
5(1986)2 A 172 FH oz Hd Aol 724
283 3049 1ETe 9542 (vastus lateralis) €]
ZAG 271 (size) & vlwste A S s¥ed, =0 2
Fo] 9 &3To] 3& 2F vsl ¥l 18%, st
gtk Raakglct.

o] Yo% eglo] wtE T ztiol Ao o2 7}
A& & 4 AAT, Campbell 5(1973)& Aol 571
stol] whe} $ESY (motor unit)e] 71 FaHdeg 2
o] Z+As e AeR B, Brandfonbrener &
(1995)-8 Aol FraliA] AAARS s} FHhdhe
Wby} ghaE ok Hnskct,

A% pEsle] mE A w3} HAky} Bge) A= 9
3 ubgE 27 ofshe b Q1Y) EEAE AR &
o], o] & Qla) x9le] 287 42 o was Haien,
ol oAl 2 3lE zshe ool melst FAH
o] =50 YA YFE Fu 2 & HE Hol:m
24 gr}(Jette and Branch, 1981; 214141, 1985).
atehy 2 Apzbe wloA) ZHHEA £ 5 8l
7P88% Taaded ukstd 1 AvE sl
o] ZhAaR HAE 4= Qe w99 7)EA s B £
293 A8E AFete =90 BAE e oup
A&t za} gk,
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B d3e A E AHA (quasi-experimental
design) ¥l %A dzxZ AF 44 (non-
equivalent control group pretest-post test design)
2 AAletdet, "A a7 gt Al 54 T
B AAARFEES dolRY] ) HHRANE AAS)
AU, 71 ZARA 28E 3 (AP 2 3Gl

I F AR F 2EE-Y gtk o3t
el il e 8F3te] EEAE AAIG v, gl
(A3 AED)ANAE out AR 2EE A8sHA o
Sith. A2 £50] B 8% o Tl ZAAA A
AelA AT 2D E NG F, 220 w72
2] oty gict, ¥ o] B2 ohg 7 2ok Figure 1).

A ke w918 e, o

1. 97 &
Subject selection
(Forty persons: above age of 65 years old in Daegu)
| [
Experimental group (n=20) Control group (n=20)
| |
Initial evaluation (Experimental and Control group)
| |
| |
Re-evaluation (Experimental and Control group)
|
Result analysis
Figure 1. Schematic diagram of study process
2. A7 ohat o4 FAHeE $5E

dutH oz B7E ol A= 654 o] 4E o
Aojstar gl7] wfFol B A7e oiTBgA B 4
e ER e A&E 654 o4 k& AF UARR
AR, B8 iRl A HE2ALE @ Fo] A&
&S AR sk, H2 23 7H A% o} 23
o] glxlen, EA|(diplopia)tt Alok(visual-field)o] &
A7 A =08 AR stk E=3 SR ao]
Aoz shsskn, dgye Ao gledA, &%
o Az T 3o Y, dFUe Hag 2

Tl Zpura o 7 atelal 1018 MR &,

Aol AAF /1FS SAZ Ex|#@d] S2H 9 300
FEolA G 209, oi2k 209 AR 40%8& M st
2 A7 2% 49y ¥ 20019 49 159%E
20014 69 82 747 8% Hete] 7l LS Ta e
Arslgen, &5 Fdd ozt Izt 1048, 92 10
W A 208 g dETes s,

W 1% 24 S @ Foll $hA AreA e iR
107, o2 109, A 2094 U=F o2 sic),



3. g7 =+

) 5 W

2 g AMEE £% T2YL Fiatarone &
(1990), Brill £(1998) 2 Evans (1999)7} At &
5& Fmele] B ATAL 44 B T2 adeln.

Brill £(1998)& F 39 30% 4AEF(F 21’95
eajy], F gog gy, Aol F2 &%, ST
¢3S LE (T &8y, o ¢Fe= an7]7]-
tel vigEes 7171, & &), EE V)L
2 FAsd olgeg HaFg A},
Fvans(1999)% w2 2084 Axlg] of 28T 5
B4, F34, ¥3 284 a3 e3P)eR RIS
My 58 ARgelglth by B dFee 285
7] Aol A28 FLZ AT E‘%—'?—°] A EER
& 3l7) gk A2EYA &% R UE
A8kt 108319 i
20%-7F AAlstgl o, A
Fo g FEHAL.
A SEogE ohe ApoAM AW
Z04 AW 2 5NE, A
oA A-, ndd A4, &8
, ok AAef A 3 AR
EFo2 AU o8 107}7‘1 8%

ol e E5& AABIES FAH
o] glony, B3] 51 2ol #¥ 2 BaFy T3
o] &7} YR Gotry] $jsle kA9 ZHFA
2S¢ ¥ ¢ x2ado g FASY
AsHA 4 0}71 el F-sh

=g o] 23132 '31
Bae FAA8 28 F(progressive resistance
exercise) &2 8, $-3ld AL AZH FFHEE
AR shs g o] &8l o7t F3ivtm =B &%
o 2o Es} 1A ojie] FEE & e FAE A
e 2 A)2rslAtH(Fiatarone et al., 1990).

vre] 2l 0.4ke, 0.3ks, 0.2keS 2 3ZHE "
sl QB AP HakE & & A=F e,
e 25 A2 oo Raiare dAT 0.7ke~1.0
kg, ko] 9L 0.3ke~0.6kg0lT), &E& AlZFs)
o] 437} AR QS o FalFe A en, 249
Ual7t 1.0ke~1.5kg, A7} 0.7ke~1.0kgo]
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229 Hig = A¥4(2000)9) A7 g or
AAsged), 712HoR 3 FE S Iset T8
~103), 3 set2 AABIEES sl o], o|& 7|Rog ]
set @ 83, 3 setZ 25 B¢ AR, 25 Fole 1
set & 103], 3 set AAESTh £ 45 Fol FoHF
& Z7MA2) Z 1 set B 83, 3 set 23 B¢ AAISH
A3, 25 Fof Al 1 set B 103], 3 set& AAIGA
t} ¢ ¥sE EA o 1Y 10709 $E4ES F
20 3 set, 13Yel 58S AAjshe RS Y202 3
AT, ol e 7ijtele Rl EE %—ff} 5%
o] wrAlslA| Y5 Fo3tUrt.

TP E LB A Fod ool FsHA o
glat 4 U= 7] fsle], WElFe] A B8t

7} A2EE st ATRELL o] ¥F ZEIY
o WS we BYABAL AR AR oH, dAt

wele] 29 WAk A7REM], oz wele oz}
Frzde] £5& A=t

2 Apdst aFREde Lol A48 T
=229 el A 2, $5E 4847 7

2 47 % Qe BAAC] Ul F28 Elshn, 448}
it AaE Ao A walo] 2410} gl el
BA|golgow], $5o] AW 8F T ALl 2

AP =2 Ay zdo] rjd A8t

niA|ute 2 £% Fo] A7 2 UFL oS 1, &
g2g 3EA7)7] Yitd A eFez ~2EYH +F
2 1043k AAlekgct.

2) AEA

A F7A ] ATER (A&, 1997 H&F, 1999)

& uiglo 2 MEAE st 8-S A 5
el AY, o], ME, A4S AL, d3FE 2
Aejel @& %l\“: AR AAAZAE, 4E B&F
T, FARTE, SFAT, HIRE 5 Xsiud. 2
3 ARG golr e 10714 a5 XE gt

3) &R ¢

Q9] Autrel AN E Lobry] 93t HAt
2] #HA (TM-2654, AND Co., USA)E o|g&-3sled 3
28, AAES, AekeE 2Fsgn, AT £47]
(Inbody 2.0, Biospace, Korea)Z o} &3l A%, A%,
AR g, HHPE ZPsion, 29% 3471 (QPR-
4500C, Hologic Co., USA)Z #HF9} e U=



{(bone mineral density: ©13} BMD)& &3 sttt

T AGYGd) o AA 58 SHFH o2 5
at7] el e 28 B3 F3HA, B3 B xjeA
dojx7ld) FEo2 Aishe £33 AAIYT 2F
29 (Millington et al., 1992)& <3833 71(Kim-
com: Chattanooga group, INC., P. A. 57288A,
USA)E 333t

4. 5HYY

oo

5

D 29 78 HA}

At oz 2L Cybex & £%=7} 60
degree/sec?] 544 (isokinetic) o2 &3 sh=t,
B ApdiMe 2834 7](Kim-com: Chattanooga
group, INC., P. A. 57288A, USA)E AMg3ld] 35
o] &34 ZAY-& 28l

28547 (Kim-com) %44 (isokinetic), $34
(isometric), 53 (isotonic)e] Al 71| oz 29
S 3 & AT, B A7 53 A7 WA A 7}
7 S ol g3 THE ARk HAEES AA =9
B0l olslar] 4 fala] e AAEg W
e A3t

2 A7 7Rz} vlE AR A% 5454
(isokinetic) & =159 A 2] HH3E Fo
ZTEEE 2 £ de 494l sz, 34
(isotonic)& =1 &e] A% WL olslety] ojfx, 2zt
Apoict thE AYRE o} AA ok ke ofel R A
o] A< 4A HA. e 28FE L A8
ZolHAM &3 who] £-ol& F3 A (isometric) ¥
st ARE-3I9IT
544 (isokinetic) P& o143 247 53HA
(isometric) i 0.2 &A% <Y =& A@Ast
ke A7+2A7=E 27] w2l (Lord et al., 1992), ¥
Ao 28-S &4 3= WS 544 (isometric) ¥
Yoz 29§ &3t

FE5E3 7 Je NEH 2o QYAFD
(quadriceps), €32 (hamstring), ¥4 2lAZ(hip
abductor), %33 (paravertebral muscle)°] $ie
g, °ol& ¥ 53] 2¥A, 23 2 Rer doAiy]
o FEoZ F4sle £3E AATYH Y
(Millington et al., 1992) & AT (quadriceps)
¥} €3 Z(hamstring) & Agsly 33},

10 EO
T =

o
=

<.
=

23 71249 AAe 28d 90 239 %2 AA
olA A3, S, diE AAFE Ysx, A e vk
o] B4-& & A oIt

£ S AAYTH 2JYL 60°AM FH A
ou, o]A& WAL A0l 60° N 7P 27 o
Zolth(Z3 A §, 2001: ol8S F, 1999). 5% ¥
€ 3goln, # uitt 3W & F3ka, FHAEE o)
gulct 1022 gt
tiy

5. 24

ei8

Ao i mR1e] gutERl 548 43Pd BE =9
ANA ZAER, 29189 2 &5 A Fol FHE
233l &% A FE vadle 5ol Y I
< vjAeA] EAE3c

Foubo 2= AYET g2 e vol, A F, A
2, A9, gt ke, A3, AT, vTE, 3
% 3 tj5¥le] BMD(bone mineral density)7} xte]7}
AeA Loty fl3te t-44 (Student s t-test) S 3}
flod, A74H, dEELRT, FIRY. ST
B0}339] {70l Aolzt IEA] dotEr] f5ld £
AR & Ak

&5 A% 2 W] tidzie] 4 EAF o
o A#Ado] EA golry) ¢t thEIAEY
(multiple regression)& 3t} =3 HEZ S e
283 e &5 T2y AAG T 2o 25 A
o vja] AR E golr 7] 93l Aol 1%
(paired t-test)& 3slth.

SES AN Fol] FH AVt AEEH F-
A718kx] &L =Tl 2] Aojzl YA E Lol
7] 935t t-77 (Student s t-test) & 3lom 2189
EAxzl SPSS(Ver. 10.0)E ol83lo] A3t
2E ZAAY fo+EL £0.05, £0.01, £0.001,

2 sgict.
I.z o
1. 7 Chat ol Aty 54 o Foizkel
S HA
wole] AAA S4E ww BF APe Aol



71.94), thEFo] 73.14 olUx, HFAF Lol
57.6kg, tlZo] 59.6ke oltow, AL xTo|
160.2em, thZ2o] 157. 7T T HAzte] $9 % o]
£ gidch

2 gEZUzY AL$E F9Y% o7t gAk
(Table 1.

2349 AZAHE 2AH A AYEH P2T B

RE AL A wgka, FEES ovet &9

A7 549 9% AF, 28

_!:‘_'__
47 8 gFaT U ZARINE 4YDH 2T
s, A, A, B e, A R .

ol i@ Apolzt QAT Table 2).

Table 1. General characteristics of the subjects

General Group Experimental (n=20) Control (n=20) t

characteristics
Age (years) 71.9+44 73.1+ 3.6 -0.96
Weight (ke) 57.6+82 59.6+10.1 -0.94
Height (cm) 160.2+8.9 157.7+£10.4 0.69
Left Sight (diopter) 0.6£0.2 04+ 0.2 1.59
Right Sight (diopter) 0.6x0.2 04+ 0.2 1.54
SBP (mnHg) 132.8+17.5 128.7+29.6 0.63
DBP (maHg) 77.6£10.3 745+15.7 1.08
BPR (bpm) 81.2+10.6 83.7+10.3 -0.86
Mental status (score) 9.7+0.6 9.3+ 09 1.32
Body fat (%) 29.6+6.0 30.1+ 6.1 -1.47
Obesity (%) 111.2+14.6 118.9+19.0 -1.45
Spine BMD (g/cut) 0.7+0.1 0.7t 0.1 0.08
Thigh BMD (g/cn) 0.7£0.1 0.6+ 09 1.93

Each value represents the mean standard deviation.
BP: Blood pressure BPR: Blood pulse rate
BMD: Bone mineral density

SBP: Systolic blood pressure DBP: Diastolic blood pressure

Table 2. General health status and habits of the subjects unit: n(%)
General Group Experimental Control Total x
characteristics

Health Good 6(30.0) 3(15.0) 9(22.5) 1.310

status Moderate 11(55.0) 13(65.0) 24(60.0)
Bad 3(15.0) 4(20.0) 7(17.5)

Medication Yes 11(55.0) 12(60.0) 23(57.5) 0.102
No 9(45.0) 8(40.0) 17(42.5)

Smoking Yes 4(20.0) 4(10.0) 4.444
No 16(80.0) 20(100.0) 36(90.0)

Drinking Yes 10(50.0) 8(40.0) 18(45.0) 0.404
No 10(50.0) 12(60.0) 22(55.0)




2. 28 M AT =2 7he| 2 vl

220 A9 £ AWYL &5 Mol 238 23

AR Zo g2 o fold Atolst giAen, @4
YT AT tizT o #94F Aole A
{Table 3.

Table 3. Comparison of the muscle strength of the knee joint between the experimental and control group

hefore exercise

(unit: N)

Muscle Group Mean S.D. t
Extensor Experimental (n=20) 380.3+£170.4 -0.186
Control (n=20) 388.9£117.3
Flexor Experimental (n=20) 314.4+115.6 -0.313
323.4% 57.6

Control (n=20)

Table 4. Comparison of the muscle strength of the knee

after exercise

A ARG Ay To] dzTo vg) o] 2 Aoz}
Elton] (p(0.05), €34 229 ZA9E Addol 0l
Zao) Hlal] o £& 222 JePdtH(p0.05)(Table 4).

joint between the experimental and control group

(unit: N)

Muscle Group Mean S.D. t

Extensor Experimental (n=20) 497.0+178.2 2.213*
Control (n=20) 391.3+118.1

Flexor Experimental (n=20) 389.3£102.2 2.261*
Control (n=20) 3299+ 58.1

o
R
Z

d)

il

%riTable 5).

T Aol vl @ AAdHo] 30.8%(p<0.001) ¢} &
Aol 370l 23.9%(p<0.001) Fold Ao gt

Table 5. Comparison of the muscle strength of the knee joint before and after exercise for the experimental

group (unit: N)
Muscle Exercise Mean S.D. t
Extensor Pre 380.3+170.4 5.896 ***

Post 497.04178.2
Flexor Pre 314.4+115.6 7.850 ***
Post 389.3£102.2

***: p€0.001



5. el EMD} 2E{njel 2bA o, 2 4982 98.0% °l3dtth.
w3 94 Y] Wl 22% AY, dE3Y
5 A £F A} 3, 28A AAZ 27t B4 E Zvlslglen], 2 AEe 91.8% 1A
‘ai}% iﬂ% E— A, wupg, EHEI—E }§ - tKTable 6).
= a0
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Table 5. Comparisen of the muscle strength of the knee joint hefore and after exercise for the experimental

group (unit: N)
Variables General characteristics B S.E. Beta t
Extensor Age (years) 0.236 2.376 0.012 0.099
strength (N) Weight (kg) 9.9262 9.609 0.929 2.750*
Height (cm) ~14.331 2.875 -1.445 -4.984**
Left sight (diopter) -4.018 58.571 -0.012 -0.069
Right sight (diopter) 181.557 27.589 0.560 6.581 ***
SBP (mmHg) 0.990 1.249 0.196 0.792
DBP (mnHg) -3.488 1.328 -0.408 -2.627*
BPR (bpm) 7.958 1.152 0.960 6.907 ***
Mental status(score) -7.627 13.635 -0.059 -0.559
Obesity (%) -9.177 1.946 ~-1.513 -4.715**
Spine BMD {g/em) 58.985 109.806 0.094 0.537
Thigh BMD (g/cm) 490.859 108,737 0.650 4.514***
r=0.990 =0.980

Constant 1893.541 462.974

Flexor Age (years) 4.585 2.348 0.477 1.952

strength (N} Weight (ke) -2.7127 3.567 -0.530 -0.765
Height (cm) -0.870 2.842 -0.182 -0.306
Left sight (diopter) -143.372 57.898 -0.888 -2.476*
Right sight (diopter) 108.423 27.272 0.694 3.976**
SBP (mnHg) -1.335 1.235 -0.547 -1.081
DBP (mHg) 0.443 1.313 0.108 0.337
BPR (bpm) 0.741 1.139 0.185 0.650
Mental status(score) -15.398 13.478 -0.246 -1.142
Obesity (%) _ 1.772 1.924 0.606 0.921
Spine BMD (g/cm) 59.520 108.543 0.196 0.548
Thigh BMD (g/m) 435.226 107.487 1.195 4.049 **

r=0.958 =0.918

Constant -270.206 457.651

p<0.05 ** 1 p<0.01 *** 1 p<0.001
SBP: Systolic blood pressure DBP: Diastolic blood pressure
BPR: Blood pulse rate
BMD: Bone mineral density
N: Newton
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V.
AR & AR 3 Adr1ee A B of
Yt 43 Z7lel it qA A, SF, BEe 394
W3} Bl A e § AT A3t Aol
AALEFL =eA S asich(Hsl4, 1994). &
3] w9 oA EF Abde] 19l YA AYE S
29, 794, 13%9 14 539 22 A EGA
F a%le] He ez gejA e (Hasselkus and
Shambes, 1975: Era and Heikkinen, 1985;
Woollacott and Shumway-Cook, 1990: Lord et al.,
1994), °l8% 9% 891& BEsp] AsMe =98
oA FAAA HFe 2FE A ] A9 HEA
& Fole Aeo| F83It}t(Jamlo, 1991: Judge et al.,
1993: Wolf et al., 1996 Allison and Keller, 1997).

59 Ae 9] UutHEQ S dgS HE
& ek G¥HEd A @& Yo At B
& ol A (Bruno et al., 1997 dL&, 1997),
ARl EAT AASET 71557H9] Aolg Lot
HE dF7E(Richard et al., 1993) AT, UukAel
Q1 &89 AFol Uizt AT HEE] vad 4
AAct.

B A7 dutEd BEAE FolA &5 A F,
289 Wzlel Bl v 84U AAHH HF, A
2, LEZ Aol gidx, FXYL AlY, gEIdxe
ol it}

Fisher 5(1990)2 4A4AE 53] 284 ¢Js)
g Wol 504 o] FRE ZhAEY] AjAEl, 804 ¢
FelMe d3AGEAe 247t b AHA, =2
qA 5< B 2L I/ A 434E 7Y
of FAHAYGn AT, T Pollock¥
Wilmore (1990} 70~79A4] =91 569 & U2 6
MEL 2YF3 55 AT 23, 2] TR
on 2 F7vt #n] €% R dAAGN 715
Faabed HAshe EAE Y F Udthn Badky
th w & =919 §FAE T YYNESE R G+
QLE gk 4o A& wol7] HallAe g7t 2
TEH (A& A, 1994).

ol¢} o] 2 73t w19 4o AL FYAFY]
A8 dasichs 2ol g wel 50| =949
=8 sl o= A® S A nE g 4
7} o] FolAth Mills(1994) = 2EHH &F0] =<1

fum X
o

o] 28, 73 9 #9849 nlAe 43S A8 A
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