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Effect of Isotonic Exercise and Isokinetic Exercise on
Body Composition and Muscular Function in
Elderly Women with Degenerative Arthritis

Han, Sang—Jin*
Sangmyung University

Abstract

The purpose of this study is to investigate the effect on changes in body composition and muscle function by
applying a 12-week isotonic and isokinetic exercise program to elderly women with degenerative arthritis. The study
subjects were 20 elderly women diagnosed with degenerative arthritis (10 in the isotonic exercise group and 10 in the
isokinetic exercise group). Isotonic and isokinetic exercise recommended by the American Geriatrics Society for exercise
arthritis for patients with degenerative arthritis (American Geriatrics Society Panel on Exercise & Osteoarthritis, 2001)
Based on this, an exercise program was applied and implemented by supplementing it. Average difference between the
initial experiment and 12 weeks after participation in the exercise program Two-way ANOVA (mixed) was performed
for verification. First, the difference in body composition changes between exercise groups before and after exercise was
not statistically significant in changes in body weight, muscle mass, body fat mass, body fat percentage, abdominal fat
percentage (WHR), and basal metabolic rate (BMR). Second, changes in knee muscle function between exercise groups
before and after exercise were significant in terms of time, group, time and group in Knee 60°/s, 180°/s Right, Left
Flexion, and Extension (p<.05). In conclusion, It can be diversified into an isotonic exercise program that can be applied
in the field without using special equipment or facilities, and can also be included in the field test of muscle strength

evaluation during exercise instruction.

Key words : Degenerative arthritis, female elderly, isotonic exercise, isokinetic exercise

* han7708@naver, com
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TaA 9Fo| TUT S gE e Ayl upils}

o]8&-3l A=
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th 0]% Cybex NORM User’s guideling(1996)2 7|&
oR AYPLE mRIY TEZS 7 &
S AEE 7t &k FHE A AEE 60°sec TR 240%ec7}A] Aol A 1L
S A ks SES AN £0R 1453
2] Q] Cybex-6000 Upgrade system 3] 1A4|E,
(huma norm version)S ©]83fe] FH|$Eog H O
5 o] A543 AN B Eo)q TEe 2 Az B A
T3} Ao AletEE ROME ZHst7] 9fs 102 Cryotherapy = %
o} CPM(Continuous Passive Mode) 0 & GAAS & 2 5 A Sof FEet
231 Passive motionoA] PAA 5S AASITh

$7)) 83) A5, S~8F7)) 10
B2 AA3Y

Micro Current Stimulationa}

=7 8% ANsET 27t

+ Cryotherapy

= AgtE ROM ¢lojAl CPM 5= Aol A5 s &= 7H°‘ AEO| 7155,
Z7hed 7Rset W97 gt ROME F7HAA EoXE LA W 13] AFS As)eren).
OE 2SZZI(F 33
=57 1%k
S5
1wk ~4wk Swk~8wk 9wk ~ 12wk
AEFA Smin Smin Smin
S SExg 8reps x lset 10reps x 1set 12reps x lset
AR ZLAA 15min 20min 25min
2EFA Smin 5min Smin
Mi imulati
cro Current Stimulation 10min 10min 10min
+ Cryotherapy
Extension 2. Abdominal 3. Rotary Torso 4. Leg Press 5. Leg Extension 6. Leg Curl 7. Seated Calf 8. Row
S8 SLSZ2TH(F 33)
5717t
8 o 1:IO]—]:\}:I—]
Iwk~4wk Swk~8wk 9wk ~ 12wk
AEFA 5min 5min 5min
CPM 20~30°sec
+ 1A &5 10min 10min 10min
S AQEes 22 Y 60~240°sec 60~240°sec 60~240°sec
(30°sec® 7D Breps x Iset 10reps x lset 12reps x Iset
A ZFA A 15min 20min 25min
2EHA Smin Smin 5min
Micro Current Stimulation L0min 10min 10min

£ 60°secE
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BE 1 AR 544 A 2 Lo

L
A AEH A A (peak torque)S E-AI5F3ATE.
5. X2 X2

o] Ao ARojM dojrl HE ApmE SPSS
windows ver. 23.0 A ZZ;WS Algalo] A5}
o SEZ2IH0 A Fof et HHAE AS
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D AFe st

S ST 54 $Ee] DET $F A
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£ 0] 3jo] W WERTE okry] 93 two-way
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G Weight(kg) Muscle mass(kg) Fat mass(kg) Percent fat(%) WHR BMR(kcal)

Ol

P pre post pre post pre pre post pre post pre post
ASAN|

Z °° 52.96 52.10 36.41 38.02 17.83 1743 32.90 32.82 0.93 094  1062.28 1070.15
e

(890) (4877) (£3.00) (:830) (£5.52)

(497)  (740) (641)  (005)

0.05) (£89.40) (293.92)
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# 5. MZS0 cigt o[HHAEA ZAnt

E 6. 28%0| tfet |y 2}

Source DF SS MS F P Source DF SS MS F p
Between Subjects Between Subjects
Group 1275100 275.100 2508 .131 Group 1 194922 194922 4292 053
Error 18 1974204 109.678 Error 18 817490 45416
Within Subjects Within Subjects
Time 1 2862 2.862 916 351 Time 1 3192 3.192 240 630

Time*Group 1 1.056 1.056 338 568
Error(Time) 18 56257 3.125

Time*Group 1 10920 10920 821 377
Error(Time) 18 239422 13301

<X oA &5 A HFL SA 2Elo] 5296
(#8.90), 5&A] ﬁfL:Lo] 57.88(5.74kg 0.7 ZA Q)
T} &% Tofl= 717} 52.10(8.77)kg, 57.67(x6.04)kg >
2 H3lE I} o]efdt Apol= T kel o]
A s A3 Bt 021kg T, TEA sl
lolAl 0.80kg®] Taw ehd ZAxtolck olof tigh
two-way ANOVA ZAik= ek 7o) 595t 2jol& K
o)A FoFOH(F=2.508, p=131), 7|7t olHE &
oJ3t 2ol Ho|A| AtHF=0916, p=351).

2) 59 W3t
T L 554 —c%r"foﬂ 23t &5 A -

¢ 2a9e B2 wE
two-way ANOVA 24 Ail= <E 6>1} 71
<E polH 2 W TRFS 5RY 5ol
3641(#3.00kg, 544 SE70] 33044 46kg 02 =
Aol Htk &% IJoj= =AA LETo] 38.02
(#8.30)kg, 5&A —1_.—%0] 32.56(443)kg o= SAA
SETE o5 AT l6lkgd 28F 2718, 5%
4SBT 008ked] O] 74 Uehi o
3t zjo|E TS two-way ANOVA A} Mot ko
oolgt zjoj2 Ho|x| SkLom(F=4292, p=053), 7|
20 SO §rolat AolE HolA] SIEHF-0240
p=630).

m W
A
m
SN

kv ng
my ©
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3) AAGF] A3t
T e 54 el 230 &% A
T AAYGe] gan BERANE <E 9 2o,

two-way ANOVA 54 A3l= <& 753} 2t}

7. Mol chst o|HHEEA Znt

Source DF SS MS F P

Between Subjects

Group 1 30800 30.800 .806 381
Error 18 688.082 38227

Within Subjects
Time 1 .000 .000 .000 992

Time*Group 1 1560 1560 640 434
Eror(Time) 18 43864 2437

<E oA & A AAYFS 8 5ol
17.83#5.52)kg, 584 5] 19.1933kgo2 =
Aol Holh €5 Sl BAN eETel 14
(*#4.97kg, 554 1%*7'0] 19.58(3.89)kgo 2 SAA
SEFo 9% A3 (dkg HY] AAE, 5484
SERL 03%e] oRE] Z71E el olelg
2polE TS two-way ANOVA A1} ek 7ko] 4G9
S} ZJo|E Holz| QFow(F=0.806, p=381), 7|7t QL
AL o5t 2fo|E Ho|R| UITHF=.000, p=992).
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S e 554 wewell 2t 5 A
5 A& B

two-way ANOVA 24 ATl= <i# 3} Zth

E 8. MX|Z=0 Ciet ofHHLEN Znt

EEUAE <E 49} gon,
2% &% F9 Aol W WEATE Yotwy] 93

Source DF SS MS F 14

Between Subjects

Group 1 2304 2304 .040 344
Error 18 1041.726 57.874

Within Subjects
Time 1 961 961 210 653

Time*Group 1 1.521 1.521 332 572
Error(Time) 18 82528 4585

<T LA &5 A AL SAA 250
32.90(x7.40)%, 54 50| 32.99#3.23)%= éé
o] Eglth. 5 Foll= T &5 08%
B4 SERS 0% 3712 vepith ol2jd X}OI

5 S two-way ANOVA A} Aot 719 G935t
X}Ol HOA] R opi(F=0.040, p=844), 7|7k 31°]
A §oJ5t xjo|& Ho|A] UQUTHF=0.210, p=.653).

5 E52'%-&(WHR)Q| #3}t

S S 54 el 1277 ¢5 A
T BRSO Hotyl HFHAE <F 49 To
H, 2% 9% F9 Ao 9l WEANE Loprs] 9
3} two-way ANOVA E-41 Ail= <3 9>9} Z},

<& poA &5 A BRAPES T 57
0] 093(i005)%, TEA 570] 0.94H0.03)%E =
Aol EQitk &5 Foll= T F 0.94(20.05)
9} 5&A 57 0950.0H2 42 0.01%9] VM
UERRE. oj2fet AtolS ¥ETt two-way ANOVA i}

# 9, SEXYE0 it ofFHUEM ZAnt

Source DF SS
Between Subjects

&
~

Group 1 .001 .001 332 51
Error 18 072 .004
Within Subjects
Time 1 .002 002 5.627  .029*
Time*Group 1 6250E-5 6250E-5 .146  .706
Eror(Time) 18 .008 000
*p<.05

A 7o) fogt Apols Holx] Qkom(F=0.332,
p=572), 71l oA frofdt AolE Eit
(F=5.627, p=.029).

6) 71=dAFF(BMR) 2| #3}

A =gl EAN OElo) D27} QE A -
= y|zoAleke] BaE BEREAL <7 40k PO
W, 125 $5 50| o] W WIAEL dokn] 9]
3 two-way ANOVA B4 Akt <& 103} 2t

10, 7|RCHARO] CHE OliHEEEA 2ot

Source DF SS MS F P
Between Subjects
Group 1 31147.561 31147.561 2364 .142
Error 18 237127.053 13173.725
Within Subjects
Time 1 126.025 126025 331 572
Time*Group 1 186.624 186.624 491 493
Error(Time) 18 6843.681  380.204

<Gt oA 5 A 7RO T e
o 1062.28(189.40)kca1, E&4 920 1122.41(70.08)
keal2 Z4o] EHth 25 Fole T
1070.15E93. 0)keale} 544 EL 1121.64E73.38)
kel2 Zgo] Holth £5 F 594 e¥Te
7.87keal®] 72 YEIHAL 5454 5 0.77keal
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7 At ACR uehdth o Aols AT
two-way ANOVA 23} gk 749] $2lt 20| Ho]
A ISLOm|(F2364, p=142), 71700 YolHE £
3 2o = Ho|x| AGTHF0.331, p=572).

2. &

=7152| Hat

g4 TREZL o] &5te] S84 2T (60%/sec,
180%sec)oA] 2+ 92 al]o] Lelolln] s Hnt
¥ 7)) A Bk EEAAE < 150 o,
o, ARl SE L 7He WSl Aol offe} Atk

EZMEH60° /180° sec) (Nm)

Right leg Left leg

pre post pre post

60° 3410 3740 3200 3580
fleion  (26.59) (2595 (24.94) (2747)

60° 4650 4830 4920  51.00
J  extention  (£5.68) (#6.73) (19.62) (28.67)

ol
o
2

Mo
O}
.

180° 2410 2580 2220  24.90
fleion  (£3.00) (#4.10) (#3.58) (24.01)

180° 3200 3480 2720  30.00
extention (£5.77) (#3.71) (365 (22.98)

60° 3550 3900 3590  39.80
flexion  (£5.60) (E457) (#749)  (£7.08)

60° 5390 5700 4990  56.80
S extenion (£745) (#951) (#8.06) (7.67)

SEE180° 2510 3000 2200 27.90
fleion  (2381) (@551) (467  (#5.09)

180° 3410 4100 2610 2940
extention  (#4.36) (45.06) (+443)  (£5.48)

mean(+SD)

1) Right Knee 60° Flexion, Extension2]
Av

Knee 60%s (Right Flexion), (Right Extension)®] I3 &
I 5 A T L 5 259 Flexion,

Extension 22} SAA] 9572 34.10(:6.59)Nm, 46.50

@S68Nm, 544 SELO 3550E560Nm, 53.90
(#745Nmo 2 2AE et &% & A= SA4A &
T2 3740(5.95Nm, 4830E6.T3Nm, ShA ST
0] 39.00(457)Nm, 53.90(+745Nm o2 ZA = oic}

Right Knee Flexion T|AEA0] gt Avf= <& 12>
o Zom, gk 7+ o Aol7h QIS m(F=0407,
530, el BelE ot Ane Uean
(F=11229, p=0.040), A7k} TEAHE S5t 2ol
£ Ho|x] Ih(F=0.010, p=923).

¥ 12, Rt flexion Peak Torque £ Z1K60° )

Source DF SS MS F P
Between Subjects

Group 1 22.500 22500 407 531

Error 18 994500 55250

Within Subjects

Time 1 115600  115.600 11.229 .004**
Time*Group 1 .100 .100 010 923
Error(Time) 18 185.300 10.294

#p< 01

<3 13>9] Right Knee Extension I FET Aijo] A=
BT 7he] Gojh ATE b TE6408, pm021),
AR ME o AX7E Uk m(F=5.649, p=029),
AZEE Tl HeAE 7ok Zfolgle] HAEA|
OFOITHF=0.398 p=536).

¥ 13. Rt Extension Peak Torque £M Z1K60° )

Source DF SS
Between Subjects

5

F )4

Group 1 648.025 648025 6408 .021*
Error 18 1820250  101.125

Within Subjects
Time 1 60.025 60.025 5649 .029*

Time*Group 1 4225 4225 398 536
Error(Time) 18 191.250 10.625

%<0




o S o 5
594 250 544 2% 99

2) Right Knee 180° Flexion, Extension
o] A3}

Knee 180°/s (Right Flexion), (Right Extension)e] I
IEJ= SAA =£4 2=9] Flexion, Extension
747k SAA ©E50] 2410(3.00)Nm, 32.00E5.77)Nm
o BT, 544 2E70 2510#3.8)Nm, 3410
(H436NmoE 24| Hoith DE7IY] £5 F Az

B4 9% 0] 30.10:5.5)Nm, 41.00(5.06)NmO.E

ZAE9

I 14. Rt flexion Peak Torque £ ZinK180° )

i)
o2
Q.
oX
K
r O
1o
2

Az A 2715 vA= 9% 103

¥ 15, Rt Extension Peak Torque £ Z1K180° )

Source DF SS MS F p
Between Subjects

Group 1 172225 172225 4934 .039*

Error 18 628.250 34.903
Within Subjects
Time 1 235225 235225 21.575 .001%**

Time*Group 1 42005 42005 3855 065
Eror(Time) 18 196250  10.903

Source DF SS MS F 14
Between Subjects

Group 1 70225 70225 2783 113

Error 18 454250 25236

Within Subjects

Time 1 112225 112225 11.096 .004**
Time*Group 1 27.225 27225 2692 118
Error(Time) 18 182.050 10.114

<01

FA|Z 0l WalRe BAFH <E 14>9] Right Flexion
AT T tfet Aik= 5t kol -eJgt Zolrt ¢l
NOT(F=2783, p=113), 7|7kl telirle frelet At
7b USITHF=11.096, p=040). 1L}, 7|7 129
delirte folgt Aol7h UEhdAl  RQITh(F=2.6%,
p=118).

<3} 15>9] Right Extension T|AEFof tf3t A=
Ak Zholl fofdt Ap7h Uehdal(F=4.934, p=039),
71N E Rt Aupb USHHF=21.575, p=001).
SEAE AR C1EO] HelAle ot ool W
AR QFITHF=3.855, p=.065).

#p<.05, #p<.001

3) Left Knee 60° Flexion, Extension2
A3t

Knee 60%s (Left Flexion), (Left Extension)?] T3 &=
3L A =&4 2% ¥ Flexion, Extension Zt
7F B 0% 0] 32,00494)Nm, 49.20(£9.62)Nm..
Aol HOAL, 5854 57 35.90(7.49)Nm,
49908 06NmO.2 =Rt 227} 95 & =3
A et 454 59 Flexion, Extension> Z}
7} E2A Q0] 3580(+7.47)Nm, 51.00(8.67)Nm.C.
2 24 9Elo] 39807.08Nm, 56.80E7.67)Nm
oz SAHI

Kneel80%s (Right Flexion), (Right Extension)®] =
EJL SAA =84 9= ¥ Flexion, Extension,
717k E24 $E510] 32.00(S.77)Nm, 24.103.00)Nm
TaA Q=20 3410E436)Nm, 25.10E3.8)NmE =
et &5 ¥ S e 5E &5
Flexion, Extensione Z+ZF S 25o] 34.80
@3.7)Nm, 25804 100Nm, 524 SE0] 4100
(&5.06)Nm, 30.10E5.51)NmC.2 = A | ATkE 11>,

A WMol EARE <3 16>9] Left Flexion
mEse) e Asks 9w g fela Holt
Ao T(F=1.855, p=190), 7|7t} Z1Fo] WA=
Frofet AxF ustth(F=16244, p=001), Z12iL, 7]7¢
o gl ellAls folet Atolgdo] HHERA] oot
THF=0.003, p=.959).

tu

o ¢
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104 BHAA

O

¥ 16, Lt flexion Peak Torque £A1 Z1H60° )

Source DF SS MS F p
Between Subjects
Group 1 156.025  156.025 1.855  .190
Error 18  1513.850  84.103
Within Subjects
Time 1 148225 148225 16244 .001***
Time*Group 1 025 025 .03 959
Error(Time) 18 164.250 9.125
k< 001

< 17>9] Left Extension T|AEHof Tt Ar}= &
S Aol FolRE Aok UL UHF=0.T765, p=393),
717kef B FolRt AT U w(F=24.460,
p=001), 7175} 1ol AN folet Al gt
THF=8.405, p=010).

¥ 17. Lt Extension Peak Torque 241 ZrK{60° )

Source DF SS MS F 14
Between Subjects
Group 1 105.625 105625 .765 393
Error 18 2484.850  138.047
Within Subjects
Time 1 189225 180225 24.460 .001***

Time*Group 1 65025 65025 8405 .010*
Eror(Time) 18 139250  7.736

%9<.05, #*%p<, 001

4) Left Knee 180° Flexion, Extension
o A3}

Knee 180°/s (Left Flexion), (Left Extension)®] =
B3l Sx4 9Es0] 22.004.67)Nm, 26.10(:4.43)
Nme@ ZAET, S44 SE o] 272013, SN
020E35NMOE ZAF 1227 0% T =4
AT S SELo] 27.90E5.09Nm, 29.40(5.48)
Nim, 544 9=70] 24.904.01)Nm, 30.00(2.98)Nm

oz ZAch

FAA 0l WElEre B <E 18>2 HW Left
Flexion IIEFo|| tfst Ail= &5t Thof| &-95t
Zo|7b QG OLHF0.662, p=448), 7|7t TalA=
GO Al Ugkon|(F=32.157, p=001), 7|7k 1
Foll BAE FofFt Arh USIHF4452, p=049).
<¥ 19>9] Left Extension 9|3 E3 AHtfx|o|| st 2
T EE bl folRh Apol7h llem(F=0.232,
p=0636), 71713 Z1Fo]| WellA= Fofet At Uk
CHF=19.280, p=.001), &L}, 717} 250 A=
I3t Zolo] AR FYTHF=0.130, p=723).

¢

(

-

I 18. Lt flexion Peak Torque £A ZuK180° )

Source DF SS MS F p
Between Subjects

Group 1 19.600  19.600  .662 448

Error 18 585900 32550
Within Subjects
Time 1 184900 184900 32.157 .001%**

Time*Group 1 25.600 25600 4452 .049*
Error(Time) 18 103.500 5.750

£p<.05, #*4p< 001

H 19, Lt Extension Peak Torque £ Z1K180° )

Source DF SS MS F P
Between Subjects

Group 1 7225 7225 232 .636

Error 18 560.050  31.114
Within Subjects
Time 1 93.025 93.025 19.280 .001***
Time*Group 1 625 625 130723
Error(Time) 18 86.850 4.825
HEp< 001
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