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<Abstract>

This study was conducted to examine the influence and effect of muscle
enforcement program on Activity of daily living(ADL) improvement and posture
balance of the old, and to provide more effective muscle enforcement program and
educational data. The muscle enforcement exercise program was performed on the
old(institution, 16 men, 10 women) for 8 weeks from April 22, 2002 through June
17,2002, Programed Exercise 1 - Exercise 10 were practised 8 times per program
for 3 days a week. The load of exercise was increased per two weeks.

The methods of measurement were questionnaire, Indiana 47903(action-response
analysis machine) and Sample exercise protocol for KAT 2000(balance training
device).

SAS/PC statistic analysis was used for data analysis. T-test was used for analysis

of change before and after exercise in this study.

The summary and conclusions are as follows.

1. On subjectively recognized health states, the healthy were 42.3%. On the
satisfaction with health states. the satisfied were 50.0%. On the factors of effects



on daily-life behavior performance, the group who had troubles was 50%and the
group who was so and so was 34.6% compared with the old of the same age. On
prospect about health states in the future, the group who would be better was
38.%. On effective methods for problem solving, exercise was 42.3%. 88.5% of
respondents answered the need of health care. The participation intention in health
program was 92.3%.

2. On the change of psychological emotion and behavior aspects, the group who
had repeated complaints or anxieties and reduced activities or interests was
effective(P<0.01).

3. On the improvement effects of [ADL difficulties, the group who had difficulties n
doing daily-life indoors was improved effectively compared with before and after
exercise(P<0.01). On medication management, the effects of improvement after
exercise were high compared with before exercise(P<0.01), the effects of
improvement was high on the whole.

4. On the effects of ADL function improvement, putting on upper clothing and lower
clothing was improved effectively(P<0.05), toilet use and individual sanitation was
improved effectively(P<0.05).

5. On the effects of action-response, the results of 8weeks regular exercise
program were not different significantly compared with before and after exercise.
The behavior quickness of the old by muscle enforcement program was not
increased. This means that the old needs much time for exercise sense training
because of the regression of cognition sense.

6. In the effect of posture balance, the whole grades were effective from 1272.69
before excercise to 476.92 after exercise(P<0.01). Especially right balance 657.65
was lowered to 208.57 after exercise most effectively(P<0.01). Rear balance 776.34
before exercise was lowered to 136.65 after exercise. The results of measurement
were significant(P<0.05).

I. A &
AdiAlalel A% ASise A WE AuA FUARFEY FRo st
SUAEE AFFE A WAE FYAANAE, ol 41997, olol @t iy

o

2ke] 654 o] i"d% 2000:dol= 7.0%°04 20184del= 14%7F B Aoz FASHL
I (RAEAR EAAR, 2000). A AAZ w00l H|&L AA AT 14.5%(LE,

TS AA s 13 20080l & 20%, 20199elE 25%7F Helgte o3& sk 9l
oS, 1999). dFel w®sb A EE ol E AAl AFF A &R JE T
7Heol ZAshzd wete]l wEdTE AR ow Frlety] wEelth  olEg =9 <

o 52 MF AAFTENA = 190080 =FH vERtr] Alzskel 1950 d efel 24 <)
=R 3AEE gl HATEE ], 1997). =\ oA, ddid ez F&sA &
Zbata Qs FAel Baste Aol AAHI ALt nHSHEAN dEPoT nF
S e wRIFrE ASEn Jou(FFE, 1994). fFEuE wAdFe] A e oE e



ofg] 7}A

L
f

1=
A

9)

13EA 59.2%, BAHY olHF 56.8%, ©FF

b w)

I8

297 54.7%% 07 UYERY AREAE 7}
o]x nudr)o] QojA F7Fo] A

BN ol =
= NO N ,..Moqz_o]VJ.IJl
S AR 7"|.A_|X._|V.Jo#ﬂa
) W OB B E = Gk w0 = .1
Tw ozR8 ;P Msfdw55355 PHeRETgURTT BT
Pl GauzgnoV a3t oeg a M N _ R dw T ww o
wL TS 2 Xl 4w A= <o g ez o G
N T Sz oo oo __o}zmﬁaal_ﬂal:o w M g
=i T % D T - BT I - %71?%@%%0%1(3_7 *
1..! ﬂ@l wu% A = S ping OI = 1.rv_ o W oo | =1 d| B T 1_“1 ﬂNU = O‘L_ ‘H_O. g = n__l‘._ :.I
o HO BT o < T o= = Z 2 h s ol B = 8 ® T =
g of 4 o X o w S g X5 oS KON = w1 X ok T ¥ M Y
= %o = o oar ) R o 2 F g <° & 3 G ORI M ™ ow N ~o No %o
s Sl X RS SR Jo A
ok ANE TR W S ) Joo gy oF W e Ny B
fo o o N S o 2o O B o~ S e ~ = o LW o B 2y X
0 o o H & e mo v o = — N = WX TS = riJ
_ X Lo T = ,__o]v,n.ll o =) Zo g X B3 ol —_ N
63 N4 e Nlo T X = @ S| R < o - — T oo B = = o =0 4
g T E . & ﬂ:_o%%mmDﬂw\. SHPR R o ©RE® Oy T A
r un o WE m o " MG_H Celee Wo o= £ 5 RO o5 w elel L 55 M n ‘_J,m.TL U _M.m Mﬂ, M,rw
LUy E ' 0 0 17, ~ 7~ ~ !
w5 OB e mwmﬂo@m%omw%1 MOOan%dmo_J&ea%wm @
_ o e ) > T 0 o I o o F
<H L U — WY T o) RO = T > U o = —_— n o~
& o ™ o © oS SR gl T ms " iy ~ £
) o - S o 4 o g IR
=8 ZE2 S TS M¢W@Eg@@ﬂ%$m%% e
3| TR o IR o R < o § B J4 M%l blo e OM‘_._M. of m B O g 2 S 70
oS TR %nﬂihiw.m%mﬂmm _9¢o%ﬂuoi,&1mmm o
(=} . i 3 X = =i — nﬂﬂ= __ﬁ T o m o m il ,.Wo ‘...m_w MOM E w o ® ™ <0 1_77|w Al Wo Ul Fnla ‘N,MO e
—_ - ¥ ! = —_— 7 ~
<% T ﬂoﬂam_.duﬂoﬂn,m.h@mu% 7o W N w o T =
Ny e ﬁa JI ‘w. — m..\ oy n.Aro B o_a — =1 ~X = E o - o JL bo 2 ﬂ_orL
=7 TE Twd @ R ,,MowﬂﬁﬂAq_w?mwoﬂv%m%ﬂ, =
SN N N R RP B o = o= B G~
%o X =) A ol Jo = " to = = o Aty {- = N o)
. R mw__m_:ﬁwwwwﬁ%m_;awiﬂﬂ %%ziwﬂomx@momwm.%m;z_o e
T o M.M WM M. o B H :ﬂﬁ” o = = N WM ,W._ el o o M_. ol w__._/oo il G 7. 2 o % o T )
ﬂ#%ﬁi%w%m_yomgr e o ol R T oA H T Zmr
=T H e 32 ReE g Z R T T s on W A O B
Ty w S R . G i SOOI ;T e e o
e e B o <R A I B o
ﬂa_ao#auc%orbtﬂmﬂwﬂw_mﬁlrﬂi_.otﬁebﬂ . Otul_._.@o__ﬂﬂﬁﬂaz_owbwmi%wamﬂﬂ e
R B =0 o = o~ o o) @l = o _ ®" ~ 'S ogo U ol
PERI TR Ui REI ALy fsfeficrniiacly 3
= = i — ) ~ N
ﬁomﬂe__th n Wt Mmoo T ‘\m)ﬂ._n.,,u JRSNCE m.mﬂ]or W Hoﬁwdl@ﬁm_. b Y i
) g R T ol S = Do o 0N S I I
Jo i 5 A <At a¢1xoz_,ﬂ&1 x o A W oo
ol T B o o wwmw B2 R 2y 2 woa e L ™Y B ST
= - n;h E JK S o Mo T o Y m £ .. - . o m s o H TR B A bl o op . ! Mm
Rt N R o D wd T w2 Hlﬁof_aaﬂar%ﬂmmﬂgas
= fo W T i RN Do ¥ < & 6N CURE = & 2 v ool k-
i o B ORE RO =0 = A m o BARRC Y = W %o e e
I Tw BRI . E S+ = X Y ORI e
oA ,H.ﬂgvﬁllll.wllylhv T OB W I~ —_— v 3 T —_— ©
RN I ®IMlew ?;ﬂumagx%dysﬂ_miu@
' ECIN W 5 ‘ °
BN T T E D W o



stz ojw] WEE Fiatrone(1998)°] 7))

[e)

I
o

7V
tol 10714

5

o

=]

hyE

AH 3 48 ADLY

W e Weight(2 ¥, %) Band

1o
ok

c‘i_,lg_
exercise setE o]l & =9 E9 ADLo

)

ﬂu
M
it
B
tHo

L

e

X

7tk AATE 2 2F

A A @l vl

o}
A

T°

™

o

N4
]

Al
ADL9] 3]

°F 2008 %

[
Py

)
} 9 t}(Fiatarone et

}a1

[

5]

s

=

=

Ll
A

st

15

=

(&l

£ e 20024d 4¢Y 22¢%¢H 20029 6¢¥
2

0.4kg, 0.3kg, 0.2kg2 & 3
el 257tk 0.1kg

©

Fol di A1) Yeokdst G2 Add AF
2(_]'._

L
.

e}
Fiatarone(1998)9] 93t9} 72

of 57

o
=3

.

o 252 Al
R Y

F 27t 0.9kg, AA7F 0.7kgol ATt

25e

F 7)Ed 27

gl

=

A
]

fez]
A
L

o] E—] 3]
1990).
B

oA @A 16%, o 10Me) AA) 268e gaos B d7e 79}

1.

-

0.4kgo]

al.

ol

Co

po)
B

1
]}O

Aol zA e =

5

<

X

4

o

94 Ao 45

s

==

Z1
&1

0,1, 2 = 34

e
Are

TAAERS

9Tges

_z,.yo
H
-

iod
oy



th, $EITF W JADL| S AT 7

oo A 0,1, 2, 2 34 3

T

Al
&y

171 93 INDIANA47903(% 2Huks-&

19

ZA}

=
=

A

X
L

F10%3%
1

of &

T

w7l 4

=
=

<

A7}

]l

]

Ar

ejol A mYEol e

wll
=

e we A

ny
BE
i}

ﬁo

o
HO
T
i

-

3

[

k=1

WA, IADLS) o

[s)

e

Aot AEYgde W3k, ADLY 7]
1}

SEE
g3 AT

ol Al
=

54
(3%}

W4
= s,

2l

ol
i

1
=

i)

4
G

61.5

16

!

38.5
53.8
46.2

10
14
12

694 mjRE
704 o] F

ol

38.5

10

o

A

30.8

o

Yo
N

30.8
61.5

16

71 e}

38.5

10

o

Tk

100.0

26

g BA L SAS/PC EA

.

|

AA

O



1. ZAF g)3xte 54

m. 2 3

2 A7) daae 2F 26990 duy S 2ok
25 o)
o

2 gl A B¥yE 9A7F 169(61.5%), 1038 (38.5%)01%t}h tto|EEE 69
Al wlgto] 149 (53.8%)01%0 51 704 o]0l 12W(46.2%)0| 11, W 3re] 1049
HaE T 5 g WA+ EF A
FaRAs 11 42.3
FHAE A2 BE 5 19.2 2.88+1.03
2 A% 10 38.5
. | la=s 9 34.6
A7} g5
I RE 5 19.2 3.15+1.08
BuksE 12 46.2
A7ro] QA A5 2 %ko] 9 13 50.0
52l e 4 15.4 2.92+1.26
M S A #po] glck 9 34.6
H| 23 e e Holr) 9 34.6
=AET Blug 27 a2t 9 34.6 3.04+0.96
R I ) zo Holu} 8 30.8
vuhd Aol 8 30.8
oro 2ol 77}l
5=
e 2 RE 8 30.8 3.07+0.84
Fobd Aolg 10 38.5
FE 1 3.8
SN e 7 26.9
Az &5 11 42.3
71 e} 7 26.9
29 23 88.5
273 e oA BnE 0 0 1.15+0.61
g 11.5
27 24 92.3
A7 Tz o=
A7) olA} 2 oE 1 3.8 0.69£0.68
B3 1 3.8




(38.5%), =& & 8W(30.8%), 18] FZEolAo] 8%H(30.8%)olAT}. FuE 7|et 164
(61.5%)3 B3 10" (38.5%) ©1%)

<E1> Z2AF gAY B4

el 2ol vigk EH IR AUF W BEws) E4e e 2o(E2).
TollA = mQd 2R 7lm e ARG E of| FEQvb dd A
gk Abgo] 11%(42.3%)0l1 e, B 9 1
FatA gokal @ AR 108(38.5%)0lA . EAG FEAG A5 A3AH
g AR (1992)9] ATolA s FHE =Ud H)
e, Apalel ARSE] did nFE o dEAe w5

BBl
2

of
L
I

k4
pav
o

>
>

A
rlo
(@]
o,
=

B oo o my o
o,
LR A o

<E2> tdAte] 7 A #¥E W

A
o

AREE7 Qg8 GTYo) o= A= FolE FErbd de e §82e] 50.0%7}
AdE etk sglon, 154%7F e st aela 34.6%(9%)7F s A%
% T kA

]
FO A ARGE I oA Wst

A Agshertol de Ao, o vk
Rolekn $RY AYH 2% EY Aot Kol 30.8%9%, ¢ Fobd Rolghn
Agsts AFES 38.5%¢] B i)

[¢
t
of

A A Aslde ABEe EAE st A8 7Hd Bad Argeld &
Hol Fglolet Yzkstertel dal 3dAtel 42.3%(11%9)7F *Folztn 53

of dlo

:EJZJ.
N
— - oo

of ergAEY JEYon 77t 269%2 FUSA dehdon £&% sAdE
(3.8%) 0% Futato] Admelge aabsel Aol Ui AAE & AdAlo] ol )
wH FA0) e @E Fol FBAIWYe HEsta 9l

Az@Ee) oo We Sgds HA=AY 885%F 1F ol Yetgth = A7
H7F Fotn S/E s A% e BHES} 2354 e dddsts x5 4
FREE nr o gror], vk AZLaY AL ALY B Aest O S8
of AN AFe AT AAleele) 92.3%F AAd, wmQlEo] 259 BeAS w=rm, F
A pezRael Felstui, dAel guanc e Add 2 e gL Frs
Aoke o) wolet Az
3. AeHAMst Agdde Msan

wAge) Aed NG PEPPe NHEDT HRED), =AE) APA FAYG A
el Wsk FEolM SITAL $E5AY dhe) AN} Ak £F 4 03804 5 F



9] 0.075 /A &axrF YAJT(P<0.01), A2 eRlo) el A& 37t U ok %

5 A £ ¥
S ] I P-#k

M=+SD M#£SD
SIAY $EstAY &9 7HX 7 Qi 0.38+0.63 0.07£0.17 2.85 0.0080
A1 Qo) sl AL sk vl 0.26+0.45 0.00 3.03  0.0056
A FEHEe BA U 0.12+0.32 0.04+0.19 1.44 0.1600
WHEAHQ ARFAE A 0.54+0.64 0.12£0.32 3.35 0.0025
REEAQ B S AV AR S 3 0.54+0.70 0.12+0.32 3.35 0.0025
iizgi%i%ﬂb} AR 9 0.62%0.69 0.15£0.36 3.33 0.0027
AU X 2y Ao 0.12+0.32 0.04+£0.19 1.44 0.1613
ggolut BAJo] ol 0.42+0.70 0.00 3.07 0.0051
AL A Q) Wi EolEddth 0.11+0.32 0.00 1.80 0.0083
7l 3.12+3.49 0.54%1.17 4.51 0.0001

A 0267 2F F9 0.0002 & W3r AATHP<0.01). wHEAQI AZEAE AR}
] 128 &3 9A 29 (P<0.01), pHERe] BEie 3}

(P<0.01). =QE0] 225 L3 Ak
EARE dda SEHE AMEE % A 0629 %5 F9 0152 Felshaeni(P<0.01),
Toly #alo] ZATh odME LEAHY 0429 5 F 9 0.00ex W Yot
(P<O.0D. 28z AR 2F7F FolEATE 549 0.119A4 5% 0.0022 7
Ao g7t FESITHP<0.01). w1} 3

) o &

AN FE s FAIHS A &5
[o2)]
AR



+E5 A *EF
T t P‘%}E

M=+SD M=+SD
AdAQ A U YL ojm eI} 0.88+0.86 0.50+0.81 3.08 0.0050
ok oy} 1.03+0.87 0.42+0.85 5.49  0.0001
AsE Adxn de= AL ot 1.11+0.86 0.88+0.58 2.00 0.0560
Al 3.04£2.12 1.81+1.69 5.19 0.0001

<E3> YR Ak PBPge W wx

4 IADL 93¢ A= AN &7

B ATA Bre =5 AYARER UM A ol e =n U= 5
4oy BRyldch GFE PAY & A=Y Yo} ol ARE 25

B )
2] 0.508 oz MY JH7F UATHPLO.01).

0.88%40 A &&5F
FandE $F5 A 1.0304 2539 0422 MA EH7F HLoHP<0.01). &,
g2 g5 o] HH Folx FofmzldAm HAFHE BYon, A 85

olo rlo
S oy
frorlr @ Mo

Aol oEF A= Wi A9 F3de Aolrt RAATHP>0.05). AAH 2 2(IADL)

2 =

Aoz ALge 4 9e7ld Y &5 A9 11104 552 0.88% A3t A}
12 I

$E A 3.04904 &5 F 1.818 /M9 F37} HUvHP<0.01).

X4> IADL 88 AL /i g3



Fol 4]

6 A 11.547eA
=] A
=2 O

<E5>,

-5 F9 9.1 o & e J5AEHF FolHHP0.05). ol&E dEEHE By

VRS

=

o

5. ADL 7|

0.422 7§52 (P<0.05),

¢ 0.38% yeht A3

5.
T

9] 1.08%4 &=

1A= &5 Mo 1.04% &5

b3
Ho
. of

i
oF
oK
X

9] 0.77% 79

1163} £5F

)

_‘?'_
2, 74

[¢]

5}

a

9] 0.46

e
T

7

A
[e)

u
0.77% ¥F

0l
371 YA HP<0.05).

'y
%l

AN
5> ADL7]

37

(oI
o
ar

a

5ol

<

R

Ul

faen 28 A= AYHE B

<]

7}

A we e

=

A7} e a

2~
X

332

priy
o

ol

o

4r

9] 361

kol
T

He &5 A 3597 7

Jlo



|

BN

do
=
=T

o

B

ﬁ
od

o
b

-

vl

o
bk

P-gk P-@

t

 —

M%SD

M=SD

—
O
o)
S
&
o))
©
O
[ap]
o~
—
o
—
)

+H

o)

-
o
N o0
<9
=8
llﬂU. —
A
ke
SO —
0O O
heENas
Xdn ok
=
A o
B op
o)
T
=
Nro
o
<

0.0961

1.73

0.57%1.27

ol F

B

(

0.31x£0.97

)

=
o

o} 2}

Ao,

Ad),

1.69 0.1034

0.19+£0.63

0.35%+0.89

C. RolM9 o5

2.06 0.0501

0.31£0.73

0.58+1.13

2.58 0.0163

0.42+0.98

1.08+1.62

o
oK

o
.AO

2.58 0.0163

0.38%£0.98

1.04%+1.50

o

F. st %

1.00 0.3269

0.31x£0.67

0.38+0.94

ENEE

G.

2.31 0.0295

0.46+0.98

0.77+1.36

2.61 0.0152

0.77£1.36

1.16+1.75

0.71 0.4841

2.81£1.76

3.04+2.39

ar
i

g4° ~ 9.15+7.60 2.66 0.0136

11.54+£10.84

A



o SR AR EIE ATl o= HE FoE Fertel o = &
A9} 50.0%7F AL wrEtta s9lon, 15.4%7F RES s 29sgty. 181 34.6%
)7F A Ags sy Aol gk &3t

sk oA ¥ xAbe] Zakeh LA sonh o slolE

o A
oA, 1985, FEE, 1988 Ay, 1992, 4129, Hhgk 9], 1995; %
o - =

= 1993; LGRS
o], 1996; o944 £|, 1996). Az 2L ARTY w8 =<led vjuws) Aol A3
Hob ol A% ok Skl Y@ ARel B Holn 14 m@nebn $9E A
< 34.6%%th. dAFHoE A9 Aol AL ATl vls) vmrim JAAEE A

o @i

goze] A7 digk Aol ol Kaplan 5(1988)2 w1E =227t AA ¢ A7
7} Azrsicy o) vl Umoen $HI B4, 6.8¥ 2L AAYES RYdy s &
o7 zpale] {7 ogA Wstd Ao Mustsrtel digh AFe, o dvwrd Aol
21 g AIET aHE BEY Aoty HZo] 30.8%% 3L, o FotF Aolztn M
e AF2 38.5%0] BT £35(1987)9 RAtAME solu HulE HAsn &%
& e =910 48.4%F FF woka, I thgo] Rekolud S22 (28.6WWHOIN L
o], ol R AR R FErhi g AbE 23.0%RA0HiL &t o]e} ##ste A A A3
e 17 BAE slAsty] e 7bd dag Algtolu mabAQl X aiiol Folole)
RBzZsbertel dlsl $|ate] 42.3%(11%)7F &%Feletn slew, o ggo] fEA B
et o 24zt 26.9%% FYskA YElwew e shllthe 1H(B8.8% LR 3H5H
o AdxdE] a3 XNagol vt A% = A dolA] vimz FZo] X
%E oY FEANEYHE Assta Yo

g SHolE AAxde 83.5%F 7HF wol yeiEth olv s}
554 o] wQ1=¢& tiAdeR ARwA Tz oA AU F, AE
]

¢

i
o} 5 il e
I AHste =UE AFRFE Bo o Fghon, v AZT 2O AFS Auw
ZAobet A=kt SEol JA ZrstAnirt dAxQ e 92.3%F AAH, =UEl &
T deds =75, AR SEEa o FolsteE, dAle] Fejny v 17
4 e ohg Fsta Adoes 7l wEolal Qztdd

=5 AyE Aol flFgddel wstanE By 2PA1993)2 HAHA 3ol
FL 20U A 48 FHes Pristn g &l

AAE FUT dE FAEL 2FAE Fu g9 SEF o] FaHr] A&, B7A L
2 2EstE T A &' el FLE o Aolsk o, 2E A uEl FAF o
bt 259 3 247 o Aulddtie AL Yy fEA dT Apdoltiela A,



1989). 252 =/ EAeE, HxALE, 2y AAV)s @55y Y, A%
2l o] A f-Z(fibrosis) S AW 4 AHBruno & Helfand, 1990). o]9lol % =919 Ae]A
ABFHE Holster 1% Q1 AAF QAEte AFe] UEHEAEE ZAlele WH(EE,
1989; Al&qd, 1993; =&, 1993; olw|3}, 1997)3 =l £& A== Aejd 1748
& BrlstE o*r(’ﬂ?ﬂ’l‘l, 1985)7F Aok ZBA oz AH 5 FAAE Yol A e
%E}B] ol Aol A, v AA Ao AFF oA gk oA HdygjHos Fo i =

%3 Jelz AEslr] wolzt AZEnh

o] dwtHel 7iS5AHE Hriehy] Y Fud AN FA5 HAALE o] &k
th o] == Lawton® Brody(1969)el] £)3] Aj<k=l = HA =
wole] gz AddAdA de dedsd T ake FEvA A, gobd £ Ay

o] 7} QTH(A&, 1994)

e -
o

FAgE A b ol e =T U=
A(1996)0] EA=AF 22 4P

= Fel 43 ool s
o

. AAA ol Fole)

2

-

2

S

o,

N

L

o

i

2

e

.SSL
4

T ox
ox
gk
oX offt
o _QL

ﬂllo r]r
¥
&
ot
rir
32
2

A 0.88%A 2F5FY 050802 MAe F77E AJATHPL0.01).

Zho] =AdEL 2519959 ATl A3AE87], A, dFsuess

] Fo7 S =7E AR JERth

A5 U 4G T A AAA odR AxY MAadsE Frretr] 94

= 2d%9(1993)¢ 5L AA} Feolu AAHo T A:aom o950 W
dg A !

=
)
o8 At 4AL 57 FHold
=

fu
do
:\'xi_—’s
ol
o
Er
g,
ol
o 4
X
-1
=
iy
'-7.'.
U:
o
L.
L
_ﬁ'i
oi
A<
2
olo
i
J
o
ox, -
>
PY gl }‘N
L oot >
AT e

.

= i@?_l;tol °k21%7} d “ﬂ%%&“ﬂl °]
A A= 2k40%7} ZP°H~ 713 uka shgloy

231 e =9 29988 Yoz A}
= 2474 Ago] 26.802 M wU, thg-o]
*d ut

N
A
)
R

j‘> to
fz
A
N
B>

sl9cl. Hoenig

o
21l
_EL O
)
flo
3

i

06
(@]
=
ok ™ o
mp 2o ot (o

oy M
_V;l

o
fol
B>
=)
feor
iy

1
X,
Wb
o
o,

¢

530 0428 MM FEHrt =9th(P<0.01). =,
Fokgelo AL IS BYon, A8 EEHL

B

ot Ho

f
v
Ly
et
offl
L
o
ml
oy
I
2
2
i
ol

il

=4 [+] -
qom Agd ¢ 21-‘:*7}01] dalA &5 A9 11104 552 0885 Hsts AM8she

b o] olg e Axo dig MK A= Zolrt YUTHP>0.05). A A A o Z(ADL)=
% A 3.040dAM F F 1812 A advl FUTHP<0.01). =219 A A &
SefM Fag akrt Aedol wﬁa} & 5 gk Be =g AZBE A9 E£i:,
2 o A%E F48A 7] 8 2e 58 dtn o Be A% At £ B
2715 A¢stch(Blanke & Hageman 1989)

ADL 715 MA g3 U8 & AlgEd wjs] ~Ed s gk #AgHo] kg,
Ao AW o Axo zAgHAHoZRE 2 ~EA~E 2= (Bayne, 1997). %

ot
galm, WBEHY wAe HFHoR

:[o O‘ﬂ rz

& QA7 ferelEg MR %
Aste) WA BE W ol Ay YePE @
w3to} o] AAHAE W AUl A9 2
Wad Mestd mAo|grs E_D}—E Bl =0 29T
Moore, 1989). z18]3s} ¢

olglxr B & ‘Rldr(Bortz, 1982,

JR, MFFEOR TG0l GAaHT AT, 2

_&
b
O
_2
il
9
2
e}
0
%

_11_



SFEEES 7AAA7IY olx T F(muscle atrophy)d] Fogelez 28314 @}, o]
5 o

b B A

3t =&AL Wechsler Adult Intelligence Scale(WAIS:
Wechsler, 1981 st A EFIHPHE 5, 1992)8 K-WAISE Agstgich B A7
oM AUHQ AFRUEs =& QA5 #TAY o BFHA EolT X7

o

Sonstroem¥ Morgan(1989)2 57 @] AAE 589 FAo wap A7|/Hd, AopE
Tkl g & 4 Aok G ey AR B AR )T sk gL i
of w} uj g 2 Foz thEi dvelhdo) Foojw A 9l 1B ojZ A Al A,
4 Aol Al Azt vps Aol s datel oeha] =
A" 7= A9 U} (Christensen, Mackinnon, Jorm, Henderson,
Scott, Korten, 1994 ; Holzer, Tischler, Leaf®} Myers, 1984 ; Schie, 1989 ; Rowe®} Kahn,
1987). ©}9} #HsA Roweet Kahn(1987)2 =19 7153 30 g 7HA4dL w37
Aol 4FE A AAHQ) 8A4F v FEI oldld § Avia TR EH o9
HEo] QX759 sl e vA= 2424 FAE EA(Selkoe, 1995), U
L4942 (Scherr, Albert, Funkenstein, Cook, Hennekens, Branch, White, Taylor?} Evans, 1988),
A AT AZdLT(Dartigues, Gagnon?t Letenneur, 1992 ; Scherr, Albert, Funkenstein,
Cook, Hennekens, Branch, White, Taylor?} Evans, 1988)c] A& =1 qic}, HA% AA7]%
9 g4ste wlo] ME AGGTA W FLsh 2 olfre JAAA A4 aE&EAAL A
ZET FAd g5ty M59 Foo vl F 2 Z-835t7) wEolr}.

olg}gh AAVFe DAl Jge vAE aixE FoA
HE galol AFHwAl HIT Ao #@AE BzbE o gk Brown, 1992 1 Spirdusogt
Asplund, 1995 ; Spirduso, 1994 ; Stewart9} king, 1991). =1E9 $5 HAtez WG F
E F UEE Fuld AN BEUE mg okEe a7 e w2 A 3E FEE
HBAZNA ATE Frstd e 23 A= AHE Bl F whg3te S5 wt 330 2 A
U2 Fadge dstd SRS adE 248U 8F0Y FAAYN EETEOAY F

g Ade 5 A 359HH Fo 361HoF M3 Folb AATHP)
W g

o
et
to
(S

=

212 72 1) Fad | 28% Aoz AztE). o

Al Zabd wgle] Al E QAU FHAE dAEte] SEE MAGFEY LA Q AL o

& 5FHLE ojo AYdFoFA nHetn THAU & A F F YEF e Ao
o jAetn ¥ 5 AU

v.3a 8

of A& Al ZEF/e AATE ¥ SETATY TS A WY SR

=50 AR A AAEH v e JE§FH aHE AT AdxdE

o] AAHolY F&Ao] & 28 AeF TRaAY WEAFE ATty Astel A4

=Ee dutd 54 2 AZHAdH, SFEZRaW AUt A #Ewse 549 HeA

A g PFede wist axE ¥, ADLY 7154 IADLY o8 e H&E Adad,

SEEZEIOAE A A Fo FAWMSan Ten 2PRE LFZEaN0T w9



g9 AAEY adE dTshanh

A7dae dTFANe Yaddst G2 A &b 169, o107, A
o2 20029 4¥ 22%%E 20024 6¥17% 7HA4 85 T TIPS
Zzadstd 2517 LFI04A EHeR F 330 4 FEE 1Setd 832 A5t
= gten], =g 25l Folge ST AR 1Setd 832 AASES Sl
EFE AEA9Y FANSEAV(INDIANA 47903)8 SAHAET
SAS/PC BAEAE ol&siien], & A= &
2ol -2 RS ol &aholck

o
off

!

5

Mo

ol

o
1)

Ao Autes «okstw oy o

1. gidztel #7F A #Evee 54 F F3H 0 st A HE dAdsitdn §
93k Aol 42.3%0191em, Al AFEFE Azt 9HE o wEgtisb 34.6%01A 0.
1747 d3RLEEHTY dFE vAE 2J2F2E 50.0%7t AGE ¥t s
onf vise AHFo A5 vag A AR BAstdE oA agvka §dEe
AlEE 34.6%010Tk. Fogo] AZ ulgt Mol i © FobE Aolgte AgE
38.5%010 0, A7 FANAL AT THH o] M E 42.3%7 $Folgtn
sttt aEln dEeEle] e die §EdE 88.5%01 1, AAEZEIN Lo Al
= 92.3%°l At

2. =UE9 AYH Ao dFeFdd BgE wEHA EFE AU AL bt
oy Bl FoENUTZE a3 AU THP<0.01)

3. IADL o8& AE /MAdaze 934 HAd 4 Fdstel Uo] o A=EE
=5 A ¥ FE vudE o e &7t JACHP<0.01). 283 FoHEe &F
Aol vla &5 Fo MM anrt Lo (P<0.01), AAHoRE M9 axrt Eoku
(P<0.01).

4. ADL 7| MA adoA o 2 9719 3t £ A7IolA JRAde mast Jon
(P<0.05), 3734 o]&3 719 ARE e a7t ARAHP<0.05).

5. TS AFE 87Ny #AAQ ETE e FaANkEa g Ades
A L5 FE vuslE o A o]zt glAchkP>0.897). SHEAIT=aPoR =
T S8 Frte W) gldoen oE =59 A #2riFe HYoR

g Ao

2 Azhdo,

T
o 2 of

§ ZEade] wASY AZAZNA Q)
44 2 sl W, AH 7Y avhe)

2 olFeld AFEL

; A g Aoz Wrdenh o of e
sl oula 42 A4 FAL sl welBel {0 BBY 4 At thesE =
Fase) ARl olFojxol W o AksiE, B ATFoIA MG LEZ2IYo)

_‘]3_



A% 7herl 741, 1999.

FHo
lo

8, 1988, 192-207.

Ty

e kels

o

=
Gl

BAYE A, 20(2), 1994, 3-22.

s

-,

B3

- 1997,
| ik ZARATF, FHAlalslh 28(10), 1985, 121-129.

o]

1993.

I

o

—

H

i
‘m.o
N3l

, 2001, 181-193.

=

A5 ael A, A 407, A4

7o

LI R

o

1999.

&,

o]

15ka] 2] 11 A2
€, 1996.

oi &

B

o) ze) g

+24=, 1995,

[e)

3}

1997, 248-263.

=,

, 1997.

<

7} #¥ g, 2000, 17.
2PAFeh o} = E, 1994,

2

il

2

t3)), A174d 3

o, A&ets A, 36 2
kel

1

03_
(o]
il

w

A7t w71 E
k<]

B

o

)

iy

o

w
)

_‘]4_



, 2000. 9.

3

3, A174 2
VA SAAH, 1989.

A5 FAAR, 2000.

EERERS

1992,

s

of

A1

A24

34

= oF
S

32 A

o

A,

@)

o}

A124

g}z g3t3] 4,

, 1995.

AL 1997.

=
=

32(3), 1999. 276-288.

&, 1994.

3

BAFI R, 21(2), 59-75, 1995.

ordel ehelA,
, 2000, 142.

‘i_l'

95-191.
KX
312 #1349, 2001.
209-2186,

Al
e, o

sk, 1993.

v

|

3], 32(1), 1989, 8-13.

2}

®

o ate) 5

w53,

’

£4

Al
=

°
,m.o

N

o=,

w
e

o)

A, 7(2), 1996, 229-243,

o

3 =), 17(2), 1992, 139-147.

ok
1

aEE

s

dae A4,

Zal

o

oF

=y

=3 e, 8, 1988, 146-160.

o7} o7}
— 15 —

1
8

Pl

2%

T

Bdey, 1987.

2l

1

Az

19]

o}
f

oju g},



oo =& serAS et o, 1997

oy, AVH 5ol xAo ARAH vHAE ¥, AFUTE Aru
wEHeH ASuwgHds AL A FEE, 2000

oledEdAEAE,  BIAY  ARBAE, AZLAYY 2L ABFEe T

x5 ], 28(1), 1995, 187 ~ 205.

oMzt wrgA, BAgEIH o]lgxdE udem g JAHTBE QFFAN Sy
=38 10, 1990, 19-36

o] Md, wqlol <¢lAdlE= A Feo ule) BFE AF, FofuiTw iy A
AbEF9) =T 1996

ojod X, Hud, HUae, o4tE, AR sEAY A9 =59 JdGYE ZF oy

Txde MR E=T e #AF AT, olstofxdistw distd 9

9 =¥, 1989.

ofgts, BAAT uiEdlAMe % A Azte] JIFEYe wAE 9%, dTdl
shil AAMEES) =, 1997.6.

.
2AARAFA LA LAF2ALAESFRBATE, 1A ALF AREAS AP
.

.

puh S

zde,  AdxY $EMML A% wEmd mA: &Zd, ANGIEE, oln
[e)

H R E ARSI B RL, PEEdo 2AX—v BE, HILE, 1997.

%H , FE EEBRS, HEeY o 19% 45, 1991, 335-338.

%HE f#E HEHEE  ADLW%Re  sAE  BE—EEASOLL T GEE
e 2117, 1984, 0-83.

Anacker, S.L., Di Fabio, R.P., Influence of sensory inputs on standing balance
in community—dwelling elders with a recent history of falling, Phys
Ther, 72(8), 1992.

Aniansson, A., Grimby, G., Gedberg, A., Muscle function in old age, Scan
Rehab Med 6(Suppl): 43-9, 1978.

Barrack, R.L., Skinner, H.B,, Brunet, M.E., Cook, S.D., Joint  laxity and
proprioception in the knee, The Physician and Sportsmedicine, 11:6,
1983.

Bayne, R., Meeting the many health and social needs of the elderly, Geriatrics,
April, 1997, 123-130.

Blanke, D.J., & Hageman, P.A., Comparision of gait of young men and
elderly men. Physical Therapy, 69(2), 1989, 144-148.

_16_



-Briggs, R.C., Gossman, M.R., Birch, E., et al; Balance performance among
noninstiutionalized eiderly women, Phys Ther, 1989, 69(9):748-756.

-Bohannon, R.W., Relative decreases in knee extension torque with increased
knee extension velocities in stroke patients with hemiparesi, Phys
The, 1987, 67:1218-1220.

‘Bohannon, R.W., Simple clinical measures, Phys Ther, 1987, 67:1845-1850.

-Bohannon, R.W., Smith, M.B., Interater reliability of a modified Ashworth
scale of muscle spasticity, Phys Ther, 1987, 67:206-207.
Fellows, S.J., Kaus, D., Soss, H.F., et al.

-‘Borchelet, M.F., and E. Steinhagen-Thiessen., Physical performance and
sensory functions as determinants of independence iIn activities of

daily living in the old and very old, Ann, 1992.

-Bortz, W.M., Disusw and Aging. JAMA, 248, 1982, 1203-1208.

-‘Brown, A.B., Mc Cartney, N & sale, D.G, Positive -adaptations to weighthgting
in the elderly Journal of Applied Physiology, Vol 69, 1990, 1725-1733.

-Brown, D.R,, Physical activity aging, and psychological well-being: An
overview of the research Camdadian Journal of Sport Sciences, 17,
1992, 185-193.

-‘Brocklehurst, J.C., Tallis, R.C., Fillit, H.M., Text Book of Geriatric Medicine
and Gerontology, 4th ed, Churchill Livingstone, 1992.

Bruno, J., & Helfand, A.E., Physical medicine considerations managing the older
patient. Journal of the American Podiatric Medical Association, 80(7),

1990, 364-369.

Chang, W, S., & Zuckerman, J.D., Geriatric knee disorders, part 2: differential
diagnosis and treatment. Geriatrics, 43(3), 1988, 39-54.

‘Chandler, J.M., Duncan, P.W., Studenski, S.A., Balance performance on the
postural stress test @ comparison of young adults, healthy elderly and

fallers. Phys Ther, 70(7), 1990, 346-354,

Christensen, H., Mackinnon, A., Jorm, A.F., Henderson, A.S., Scott LR.. &

._‘]7_



Korten, AE., Age differences and interindividual variation n
cognition in community—dwelling elderly. Psychology and Aging, 9,
1994, 318-390.

-Cohen, H., Blatchly, C.A., and Gombash, L.L., A study of clinical test of
sensory interaction and balance: Phys Ther, 73(6), 1993, 346-354.

Danneskoid, B., Kofod, V. Munter, J., Grimby, G., Schnohr. P., Jensen, G.,
Muscle strength and funcitonal capacity in 78-81 vyear old men and
women, Eur J Appl Physiol, 1994, 52-310-4.

Dartigues, J.F., Gagnon, M., & Letenneur, L., Principal lifetime occupation and
cognitive impairment in French elderly cohort(PAQUID). American
Journal of Epidemiology, 135, 1992, 981-988.
Davies, J.M., Mayston, M.J., Newham, D.J., Electrical and mechanical output
of the knee muscles during isomectric and isokinetic activity in stroke
and healthy adults. Disabil Rehabil, 1996, 18:83-90.

-Ettinger, W.H Jr., Fried, L.P., Harris, T., Shemanski, L., Schulz, R. & Robbins,
J., Self-reported cause of physical disability in older people: the

cardiovascular health study. Journal of the Americal Geriatrics Society,
42(10), 1994, 1035-1004.

Fellows, S.J., Kaus, D., Ross, H.F. et al; Agonist and antagonist EMG
activation during isometric torque development at the elbow in spastic

hemiparesis. Electroencephalogr Clin Neurophysiol. 1994, 93:106-112.

-‘Fiatarone, M.A., Marks, E.C., Ryan, N.D., Meredith, C.N., Lipsitz, L.A. and
Evans, W.J.,, High-intensity strength training in nonagenarians, effects
on skeletal muscle, JAMA, 263(22), 1990, 3029-3034.

-Fillenbaum, G., Smyer, M., The development validity and reliabiity of the
OARS multidimensional functional assessment questionnaire. J
Gerontol 1981, 86:428-434.

‘Frontera, W., Jr., Worum, [., Forus, G., & Leovey, A., Body composition in
elderly people IDetermination of body composition by multiisotope
methods and elimination kinetics of these 1sotopes in healthy elderly

subjects. Journal of Gerontology, Vol 31, 1985, 6-14.

-Graney, M.J., & Zimmerman, R.M., : Cause and consequences of health

_18_



self-report  variation among older people. International Journal of
Aging and Human Development, 12(4), 1981, 291-300.

‘Grigg, P., Finerman, G.A., Riley, L.H., Joint-position sense after total hip
replacement. J Bone Joint Surg [AM] 55-A:1016-1025, 1973.

-Halling, A.H., Howard, M.E., Cawley, P.W., Rehabilitation of anterior cruciate
ligament injuries, Clin Sports Med, 1993, 12;329-348.

‘Harada, N., Chiu, V., Damron-Rodriguez, J.A., et al; Screening for balance
mobility impairment in elderly individuals living in residential care
faciliries, Phys Ther, 1995, 75(6):462-469.

‘Havighurst, R.J., A social Psychologcal Perspective on Aging, Let's learn
about Aging, A book Reading, J. R. Barry and Wingrove(eds), N. Y.
schenkman pub., com, Inc. 1977, 139-148.

‘Henriksem, J.D., problems in rehabilitation after age sixty—five, journal of the
American Geriatrics Society, 26(11) 1978, 510-512.

‘Hoenig, H., Mayer—-Oakes, A., Siebens, H., Fink, A., Brummel-Smith K &

Rubensteint, L.V, Geriatric rehabilitation: What do physicians know
about it and how should they use it? Journal of the American
Geriatrics Society, 42(3), 1994, 341-347.

‘Horak, F.B., Clinical Measurement of postural comtrol in adults ; Phys Ther,
67(12), 1987, 1881-1885.

‘Holzer, C.E., Tischler, G.L., Leaf, P.L., & Myers, JK, An Epidemiologic
assessment of cognitive impairment n a community population

Research in Community and Mental Health 4, 1984, 3-32.

‘Howard, Cawley, et al; Mark E. Howard, OPA-C, ATC, Patrick w. Cawley,
OPA, RT, Gary M. Losse, MD, and Philippe Justel, PT. 1995.

Irrgang, J.J., Whitney, S.L., Cox, E.D., Balance and proprioceptive training for
rehabilitation of the lower extremity. J Sport Rehab, 1994, 3:68-83.

Iverson, B.D., Gossman, M.R., Shaddeau, S.A., Turner, M.E., Balance

_19_



performance, force production, and activity levels in
noninstitutionalized men 60 to 90 years of age. Phy Ther, 70(6), 1990,
348-355.

‘Kaplan, G., Barell, V. & Lusky, A., Subjective state of health and survival
in elderly adults, Journal of Gerontology, 43(4), 1988, s114-120.

‘Kemp, B.J., Mitchell, J.M., Functional assessment in geriatric mental health, In:
Handbook of Mentat Health and Aging, 2nd Edition. Ed by Birren JE,
Sloane RB and Cohen GD, San Diedll Academic Press, 1992, 671-697.

Kisner, C. & Colby, L.A., Therapeutic exercise: foundations and techniques.
(3rd ed), F.A. Davis, Hong Kong, 1996, 96-97, 160-181.

‘Kramer, R.P., Kilgore, J.L., Kraemer, G.R.,, Growth Hormone, IGF-1 and

testosterone response to resistive exercises. Med Sports. Exer, 1992,
24:1346-1352.

-Lawton, M.P., Bordy, E.M., Assessment of older people: Self-maintatining and
instrumental activities of daily living, Gerontologist 1969, 9:179-186.

Lan, M., and Claire, N, Measurthg health: A guide to rating scales &

questionnaires. New Yark, Oxford University press, 1987.
‘Losse, G.M., Howard, M.E., Cawley, P.W., Correlation of lower extremity
injury to balance indices: An 1Investigation utilizing an instrumented

unstable platform.

-‘Moore, S.R., Walking for Health: A murse Managed Activity. J. Gerontal.
Nurs., 15(7), 1989, 26-28.

‘Moritani, T., de Vries, H.A., Potential for Gross Muscle Hypertrophy in
oldermen, Journal of Gerontology, Vol 35, No.b 1980, 672-682,

‘Moritani, T., ~Neuromuscular adaptations during the acquisition of muscle

strength, power and motor tasks, J Biomechanics, 1993, 26:95-107.
-‘Morley, J.E., Kaiser, E.F., Perry, Ill. M.H., et al; 1997.
-Province, M.A., Hadley, E.C., Hornbrook, M.C., et al; The effects of exercise

on falls in elderly patients. JAMA. 273(17), 1995, 1341-1347.

_20_



‘Reuben, D.B., Siu, A.L., An objective measure of physical function of elderly
outpatients, J Am Geriatr Soc, 1990, 38:1105-1112.

Robert, J., Ferry. Jr.® Ruben W. Cern® Pinchas Cohen” , Insulin-Like Growth
Factor Binding Proteins : New Proteins, New Functions. Horm Res,

1999, 51:53-67.

Rowe, JW.. & Kahn, RIL.. Human aging: Usual and Successful Science, 237,
1987, 143-149.

-Safran, M.R., Caldwell, G.L., Fu, F.H., Proprioception considerations in
surgery. J Sport Rehab, 1994, 3:105-115.

-Scherr, P.A., Albert, M.S., Funkenstein, H.H., Cook, N.R., Hennekens, C.H.,

Branch, L.G., White, L.R., Taylor, J.O., & Evans, D.A,, Correlates of
cognitive function in an elderly community population. American
Journal of Epidemiolgy, 128, 1988, 1084-1101.

-Schie, K.W.,, Individual differences in tate of cognitive change in adulthood.
In V.L. Bengtson & K.W. Schaie(Eds.), The course of later life
Research and reflections(pp. 65-85). New York : Springer, 1989.

-Scully, R.A.,& Barnes, M.R., Physica Therapy. J.B Lippincott Co, Philadelphia,
1989, 629-643.

-Selkoe, D.J., Deciphering Alzheimer's disease Molecular genetics and dell

btology yield major clues. Jourlnal of NIH Research, 1995, 57-64.

-Shaw, S. M. Employment, non—employment and leisure. Paper presented at the
NRPA Leisure Research Symposium, New Orleans, Louisiana, September,
1987.

-Shephard, R.J., Physical activity and aging, Croom Helm, Londo, 1978.

-Shumway-Cook, A., and Horak, F.B., Assessing the influence of sensory
interaction on balance; Phys Ther, 66, 1986, 1548-1550

-Shumway-Cook, A., Gruber, W.  Baldwin, M., et al; The effect of

multidimensional exercise on balance, mobility, and fall risk 1n
community~dwelling older adults. Phys Ther, 1997, 77(1):46-57.

_2‘]_



-Shumway-Cook, A., & Woollacott, M.H., Motor control : Theory and practical
applications, Willams & Wilkins. Baltimote, 1995.

-Skinner, J.S., Exercise and exercise presvription for special cases : theoretical
basis and clinical application(2nd ed), Lea & Febiger, Philadelphia,
1993.

-Sonstroem. R.J., & Morgan, W.P., Exercise and self-esteem: Rationale and
model. Medicine and Science in Sports and Exercise, 21(3). 1989, 32
97 337.

-Spirduso, W.W., physical dimensions of Aging Champaign—-Urbana, IL:Human

Linetics publishers.

Spirduso, W.W., & Asplund, L.A., Physical activity and cognitive function in
the elderly. Quest, 47, 1995, 395-410.

-Spirduso, W.W,, Physical activity and aging: Retrospections and visions for
the future. Journal of Aging and Physical Activity, 2, 1994, 233-242.

Stewart, AL.. & King, A.C. Evaluating the efficacy of physical activity for
influencting quality—of-life outcomes in olders adults. Annals of
Behavioral Medicine, 13, 1991, 108-116.

-Umphred, D.A., Neurological rehabilitation. Saint Louis, Mosby Company,
1985.

‘Wechsler, D. The measurement and appraisal of adult intelligence 4th edition,
Baltimore: Wiliams & Wilkins, 1981,

-Williams, T.F., Assessment of mobility and hand function in the elderly. Isr. J.
Med, Sci. 1986, 22:220-225.

-Wilkerson, G.B., Nitz, A.J., Dynamic ankle stability: Mechanical and
neuromuscular interrelationships, J Sport Rehab, 1994, 3:43-57.

-Winograd, C.H., Mental status tests and the capacity for self-care. J Am
Geriart Soc, 1984, 32:49-55.

-Wolf, S.L., Barnhart, H.X., Ellison, G.L., et al; The effect of tai chi quen and
computerized balance training on postural stability in  older subjects.

Phys Ther, 77(4), 1997, 371-381.

_22_



‘Young, A., Exercise physiology in geriatric practice, Acta Mec Scand.
711(suppl), 1986, 227~232.

‘Young, A., Stockes, M., and Growe, M., The size and strength of the

quadriceps muscles of old and young man. Clinical Phystology, Volb,
1985, ppl45-154.



