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The Effect of Isometric Exercise and Active Stretching on Joint Function

in Patient with Osteoarthritis

Yoon-Tae Hwang, PT; Kyung-ok Hwang, PT

Department of Physical Therapy, 21th century good hospital; 'Department of Physical Therapy, Jang’ orthopedic

clinic

Purpose: This study was to investigate the effect of isometric exercise and active stretching on joint
function in patient with osteoarthritis. Methods: 30(M=1, F=29) subjects with osteoarthritis were divided
in three groups: control group, quadriceps isometric exercise group, and hamstring active stretching
group. After 6 weeks treatment, ROM(range of motion) and LSS(lysholm scoring scale) were measured.
Results: There was a significant increase in knee flexion, extension in post-treat of quadriceps isometric
exercise group and hamstring active stretching group(p<0.05). There was a significant increase in LSS in
post-treat of quadriceps isometric exercise group and hamstring active stretching group(p<0.05).
Conclusion: This study shows that both the active stretching exercise and the quadriceps isometric
exercise effectively promote the range of knee extensions for osteoarthritis patients. Also, as measuring
the ROM of knee flexion and extension by exercise methods, there is significant increase from knee
flexion and extension in both hamstring stretching exercise group and quadriceps isometric exercise
group. The increase of the range of knee is more effective in the exercise of knee extension with
hamstring stretching exercise groups. And it is found that there are some difference between the
experimental group and controlled group in statistics. As it is concerned with the function of knee
extension, supporting and squatting are more effective to promote the both knee extension and flexion
in its range. Therefore, this shows that the hamstring stretching exercise is required in general with
enforcing the quadriceps at a sickbed in the present. (J Kor Soc Phys Ther 2006;18(2)-35-45)

Key Words : Quadriceps isometric, Hamstring active stretching, Osteoarthritis, LSS(Lysholm Scoring Scale)
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g&e 9 190

g o AGAE dedo] vEdAGT SgkH
387 A5, 1994). AAH J5FAe FHE @

Ao 2ol AF AFHol s, UEATae
5ol Arisk A7l AR 227 T F2¥ A4
Qo we} 289 e JvY 42 HBY

Young (1984, 1985)2 wEAlFZo ¢ksle ¥
B Aol U3, EAEZY o] sl
830, AT 715N ¥ EEAHL 2F
o] AF A= A w&olgt 3ttt Slemenda

T(1997)& EAFZY dEe 759 50| }A
U, 259 950l fiuass 332G FXNA e
®or, olRL 259 FFrt 289 JITHAE o

Folgtn 3En, HEANFZY F37t £vEQ @
A2 72 534 715N, #E &89 3P F
7 Fed 98 JdAHR AT 2¥E HotE
A Z¥E F/HAII7 SEtd FEHA F
(isometric exercise)& ®o| ol&sl=H, THA +F
< #ds °Z‘°]Z] oL, E‘°‘“} -’F%TSFE TEL

:T,szzio = —\?: A g Ax, HEs7] 4
i, A&ska, $344 & (isotonic exerc1se)il:} =
—ro}s Mg A)\Otf‘ TYFE &7t wav
) Folgtx 3} th(Hettinger?}t Muller, 1965). €&
dME #d oA dEAFZY stE WAE
I oojm) ekstE HEALTEZS 2¥E F3A717] 4
3 EAFT SHAE &% AAFrhSoderbergt
Cook, 1983). Fiatarone %(1990, 1993)% @717t ¢
AR AFelA o 2873 &5 FAE T
7529 7I5H 559 L EYFU

HYAH eddd A 7sFRd E gE T2
& ade FAVNEEAY Al #E JHEH A
b NEgoNe dadd dis @2 dTEc] U=
d, g9ty es #HrtEHEArt #FLa¥8sF V15H
qe F7/H¥G YT (Steultens T,  2000).
Dunlop 5(1998)2 #de &£4YEE 7]eRNE
g7  F Ao sipen, BEEHHAY A
< BHo] FelE ot st 247t 2 5 3
ot StEth B g 24 E Aol X, £F
F9 55%F =3 #HE ANE Hrisked AHEE
% 9], Ao BTAT 75HNE EEsH A
Z+s}A| ?%%h:}. Odding 5(1996)2 n#H ZJ9
A wd 79 AFe] e AL olFFAl
Aol A4F 842 9t Dekker 5(1992)2 &3
o} 7bsAH 7%l BAE AHEAsd AP

J Ol

7@«1 259 753N FF
= €34 -_“:'.1'%“"} i
oA Aldz I deA #E JEHAY T Fel
#Agol A FREkA JEgan 3R],
BA7EE Y A FHA B o5 Aol
2 goye 948 dxtzEtx dgrth Van Baar ¥
(1998)2 AtollAl dojutr], Ade 27 € BT
2o 34 715 E 9% £3E FF9 IdA= 110=
ga A &34 &A s ge] AAF 7%
o E¥d ANRYL EYL, Badley 5(1991)9 7
qrME FE& 705 A=W 3 AZ F U}

gL
1)

(e
9

€t‘r’§°§ Ao B olF T NS FHE
7) A G Rt
A A (stretching)ol & Wl Hog Holx ARz

TZ(soft tissue structure)E S}7] A As5F @
o

Holth, Wwst FHE K
=
=

A HE H& 2EHAE @

2% AU ZA(tendon)dl e b QA HeH, oA
& BAEE 2Fov ZETE ARNA FoEH
qurg + doen Fg %E It o8 &F8 9 of
Yzt g2 71540 €358 sted 28% Aeg,
ol A &4 BHAdE FLF I Fot
(Kisner$} Colby, 2002). AZ¥% Z2ad$ 53

7d 7teEae P42 d8 A7AEd dstd 2
WEo] $h(Hubley 5, 1984; Rabb %, 1988). 18
U 4 7tE ¥9 $39 5Rs €24o}t 654 o]

el wese) AFEF ATE FE ax R
Feland 5(2001)& 654 ©]/¢¢] =<lolAl &3 60
2 T AAe] 1524 3 OZE T *JZJ it &

#de 4@ 5EAE

Gerttin AQed, e 2% 1 Age A4

wgo] e BHAe) gash FHY 37}, AY =
Qe 2o Be wae BAAE el Sl )
4 zddoletn sk Wb B AFE £2F
Zo B8W BE AREEH GEATE A8
544 $¥0 €2 s WA vAE v

olgatel £@3 7l

o HIAE dF¥S LotrnA 3t
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2 a7y gagde IREges Jug wn ¥ 2 2 s
F AAY LA gz EHXNFEE T Yo g0z o] FAYE wiNEHeH, HExTS ¢
o APYEL olEstn ©@E F U 30IM=l, U B8 8 FHestn APTL dut EYARE
F=29)¢ Ao stk B ddAEL 47 W AgadA ztz 5% AFeEH dEAFE 54
So g&f 223 A9 B3 AFFHoZ FAx A xS 4t % 3AFe F 332 6570 4
2 dygoen, £33 FEAP AAU T F, B skt
Hoo 24 gy Ae FASY, 3 F§ x=E gzl dutAq 54L& & 1% &

E 1. tabxlel gebxel &4

Lol (yr) 217 (cm) =57 (kg)
PR F=HA
£ 7 (n=10) 65.40+13.15 158.20£4.96 62.00£3.77
QIE—‘?:%:—LL(IFlO) 64.10+7.05 161.80+5.00 63.601£6.72
HSE%%E‘(IFlO) 64.80+12.88 157.40+£6.31 59.20+5.43
QIE(quadriceps isometric exercise) ; HEIAIREZ 88Y 25 1&
HSE(hamstring stretching exercise) ; €232 ssd& a5

oA B-A Z7Z}7|(goniometer)
g olgetdl Fe Rde AFFB, AR
X3

s o9nE g3 4 3 3

White, 1986). ZA3xole 7= &@Eo WHAE
1, FAA 2AE FEHA &

AA s SAsAT. FPRe B ATAS 43
&g obe o A8 FAXY FTHRE A
g cvd Ade 3d I3 2L WPo
z 2RI en sude AF

[e)
A7) iste] BE oo WS Fiu FAHSIHE

2) 7158 H¢ A= dEHRE AF HA

Larson J5E ot 743 Lysholm 4 IHE
(Lysholm$} Gillquist, 1982. 3t Lsszt <71EhE
AHEETE LSSY AE A4 wjEE dE 53, A
A 54, Ad 227 104, ®Ia8 g7l 58, 27,
gEly] A= 708 FoAM BSA 303, FF5 303,

A 1082 ol dEF A5 55019, A
T 100822 ol A7k 5&5F 71T
o7t Qla BRE&FE V1FFANE Add. HER
A% A2 BodM AT WSz 7PgAE
(medial tibia plateau edge)ollA]l ¢ 75em ¢ EE
222 35 dEAFIY H5E Hrhskoh

=
[+]
A

i

3. Algurd

e o

JE dol7t HEZ e AS Tt Anderson

Brukner, 1991). tiidale €33 E& A A 4
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ﬁ Job 2

A% (paired t-test) 3},
Hog AFs7] As) 49 i
ANOVA)E AA3siath 4 Bﬂxl —‘é*&%ﬁ—%
zt 2§39 Ael7h 31 4§ Duncand] ©3F
7% (Duncan’s multiple range test) 2& A}LE
ok B4 A FAAH AF FEL 0052
StGT BAEAE SPSS WIN for 1002 ©]&3Hit

.2 Lo

e
).
r-lm
1%
7
s
&

35 &@/d = UM
3) YW TAAE < AF A 1226°904 65FF 1231°2 05°F7 IR
$52 3] A 2IH £EF 2R Qugq UL HANTE SHY IFTE A9 A L8
ZoMEs Eade 499 3082 ALPT o 136.1°2 8.1°Z7} 3ty €22 T84 57
o ANxdo xod HNBE 10MHze Foi$ } & AY A 117.7°0 A4 6573 127.7°Z 10°5 7} 3t
g3t 05W/eme] ZE2 N&Hoz 387 H g3} 2% A3 FE At FF F§ AR dEAT
goh 28T A A7 A3 (transcutaneous electrical T 5 5L T I £EFIT 5F LS B
nerve stimulation, TENS)S 15%3F H-& 3ttt Tolld  frofstA 2R bewat MG
(p<0.05)(& 2)
2 2sudHd w2 SUE 2T Yol g X0
a2z 5 A 65 ¥ . P
M=SD
2 Bty 122.63.42 123.15.29 -0.293 0.776
QIE &% 128.0+5.38 136.1£2.93 -8.734 0.000
HSE &% 117.7+9.22 127.7+7.18 -10.056 0.000
QIE(quadriceps isometric exercise) ; LHEIALRZ XA B I8
HSE(hamstring stretching exercise) ; 2232 s 1&

p<0.05
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om, $EFe AN L Toz BREC 3 A £E3 58UF 259 Aok AURE 5).

HF+RFHA} F P Duncan*
Nz 6.00£8.24 A
LSs A<
P QIE 57 14.60+4.83 8.611 0.001 B
HSE &5 18.2+6.74 B
« Duncan's AtF &4 (A (B <C)

Iv. 1 =t AHe] AT 75RNE G2 wo] BAsA o
teh mE 2o w=5S AR e dF
oA &oE n@Ee ROMH 757l Aol

2ol Yt WA F4F A5ATE 2B Lo manags 2= Aoz 98 oHBergstrom
Ao 4oz dEdnh ¥ #dd. wd & %, 1985). Odding 5(1996)> &3 EF 9 AT
Bl &4, 2o Rt ASE AIBE TR A oym 239 M) dE Ae lFIN F 27,
el AHHA AL Frh BE FFAL B L0 oo gady wos Dol Sol ol
B 729 A% 24H WS BE 3L A5 gu oaay sqg ot wd THol} ZaA
g AU, 2D VA ABS B I 44 g » ave GARIAE ARG BHE,
3 9e 82 dAY fAD, N5A AT, B o4 a0 s ged BEd 8349 7
9 715H SAFEE Y AV BES AEIT 4ge amge aAg e d%e wol w9
(O'Sullivan, 1994). & FTHHEL WHHEF A o) 2.

4 Hande pelge AZez HAIse B REAEDY oksle) cBAGE HE NAE 9
BEg 32 2t £52 AASE, FAFOIG ¥ au qamoszs wwy pae Fzoz i @
ol HA BES HolaME AR FRNL T 5 gnw guA o BIG BAE REHAT
& B0l £5 3 ROM &2 AT BHE H ag gge gwdoy 2329 e dud
HE Folw=s she slel A T4 el oA gtk ol 2%e) BRFFo2 UAs) AF 2o

B AT @HEe 23 MF H9Y Ivke g9} BAe TEolu WYoz AYPHT) Ettinger
2 95 A BAHSE §fo% Aolrt Jx sh Afable(1994)2 %ol okght v A 28
3" A4 7HEEYY W3le 534 F TEY zo] Biae] BaRAL fuslkn o] BN wH
AR 23 PN BE AEUNY Bl FARL o Asne 2EdaE AREFA AFPE 2
2 §os) EYT. BE MEEYY F 23 s 223 P2 fEAyY 2IHoE BEA
Aol 715233 vyIddae 28 F YA, # sz 9E 2L T AledA %A Ho 2ok
A 75t N5l ABAde] B A AT 2 A=Azt &)t WEAREDY g3l #d
g A¥XEY, Dunlop 5(1998)2 #He] &FAEE o] Ezolu} 284 ¢33yt glols #BEGel Ue
RS 474 & £ idn dgedH, #EE st A RE UEhdth olRL &£@Ee A9
W] Age B FojE AFste st 84 obsle BAAST UE F& 2IEY &40 1Y
7b 8 4 gz dgen & a4E AU F o o 9% 2429 F ASS AXIH E T
3 8% Fo] BEZF 5 w3 B FAE Hrlste o) ARER At Hoz Aol JYMUAT vF
o g2 £ sldx stgd. wetd 28 AT = 27 gE2T EF olfE £BAHJAN dEAFIY
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5ol Bien FAHCE #AF zole (UUA
gt gA RS FHE &5 TAMT HF9
Fart el $3AA 50 £3E AHT A3t
a7t U5 AAEATE B dFdAE 1023
HgoZ EAFEZ 538 F5& RS
d, 2504 29357 3 A7 S7hs 22 A3
4 WEE dojusE Hox 6x B THE 5
o] frA=o] grh(Fox®t Matthews, 1981)= 7|&A
T 2A% EALE HaHer, F AFe
g AE 9 1084s dAsSEeH 13 FHA0E
10, °l$ARE 1022 39 3HEE AT 1

HEZL U FAATRE 187 AAE

#HG &2 $F9 A Wi dFE A
B, Chamberlain 5(1982)2 429 ¢ & Z
BN A 4530 MY e HA FAEE

=
Yol FeIHER dhe] E2DE, N5TE, 78 A
Fad A7Y 4 FANAT, TR F B
ol gl A 637 VBAA BT Fol

Samson 5(1987)3 Templeton F(199%6)% <% %
$(1998)9] AT
#HLE £ 5

= 2 ygut a3y
o2 & #Ed dtolvt F

=4
g 2P} B 2EUNS
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Zhelrt EES @ 5 lew, aEAF A, BA
(1999) 2]
/g2t

1

9
Jo
b
2
i
oX,
=2
21l
2
N
>
X0
£
o
ofi
o
rQL‘ d=
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] 285%, 475% % =}
3 Bt} Dishman(1988)= &3
fol A 671Y ¢toll &S
3 FHdd
s T

I 3HHSemble &, 1990). whEbA]
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gFE X 5832 A18AH A2Z 2006d 49

BA FE7E 8T #HG EAEl S4A Ho¢l
3

X &sle] FAF = e A7FEF(self exercise)
o] Basditt £ AFY thEdAEL HWEAFS T
HA 5 B AAELES ¢ €A olsista 7+
X AYEE Y FUH ol =% XA AU
o] 59 doler}t $FZEIHS NET W 1y
ok & 223 2498 BoAFET

Oddis(1996)$} Ytterberg 5(1994)& T BAHYo]
2 Aoz AHrEHHAE 9 warm-up
TEANEE FRAAT. =oA BALEHSH
g€ FEdE $52 #EY AAFES T
A7tk gk (Dawes} Moore-Orr, 1995). Landin &
(1985)2 Rooney(1993)= =<lo] #A7tEHAel 4
HE Hasln =99 F2 B 2H97 FAX S
HAAFEo2 FA7] fsiA ddHez u@Ast

4A 228 + 303, FrE =3 5

ol

=

e o

lor 27
& Qe FHAA R AHLFS AT BRI
th AREET DAY 25 TuY B2
oA AF FHRADL Jou FH $FF R
b4 $E Ao U@ 77t BAE @k 29
g Ages Zeade B BAtEEdd 94

< o FHEol ATHHubley
=, 1984; Rabb 5, 1988). A2 AFNE FA4
Fdo] 28E FANNE & ¢

Bosco &, 1982; Wilson %,
1994). Worrell 5 (1994)2 A3<

A #Ht| EZ(peak torque)’}t 718t

—_

E
Y
>
QL
32

on Wilson §(1992)2 A9 @44 ES ZAz
2 dWdte 774 FE F WBEe olEF WA
Zyio] FEIYHo] FAHATGT A

B A7 AHNME ¢35 55 A% 52
o sdde] AAVME HAY FHUE WA =
7, €84 7158 A7 FAHCE #%
A s7tete] AAdEEel €8d 71sFd a4
A Aoz ygut ARe] sHAe ol¥de 44
= T/ RAwRto] oty AEF &Y A
s FoFL ZF5FS 43 AU e F)
Al B 23 o] R=sHA #AHEe Re ¥
A, 2 A FaAY fEo] A8 1
oM AL Zolut A &4 Fol BAE #HY
ZFERHAE BEA7IA, 2o A REY /24
< SAAAEeE a7t de RLE YENG
(Brukner®} Khan, 1993). gutd oz o4&zl A3 =
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Fad 9 19 : SVUY BAe FTAET $HY £Fo| B S UXE 9P

He 37X o FAS BAH0T e FAR T ou A4Ed ®
A3 Q&g 5FHo=2 I 1%# | E Sl A7 B2 9§
(PNF) 217ge] slth. 37k Wy =5 #d 7HE¥ 4 gasittn AtsE
ZFRele A7led &#37F Sl RuEcHDe

A

o
n:E

Veries, 1962). £ dAFoAe Az 71A A% ¥y

Z A H(static) AF-S ol &3 B H *Zc}% 2% V. & &2

z3 9 FAES HolUA Eold ol [z, oY

% a7 dont, 24%ol 42 WA= 2hse 20059 19 6QRE 200549 32 170 77 T
A AEH(De Vries, 1962) shursld Az 4R} Hdoz Qs @A BA FZo UE 0L
7] & AE AHE FA ol & FH A ez 9% A Jol 2T AA B3 15 WY
ol A7le Wil &3 F=Hse A& Helle 7

4 sl A4S Masn 7 T 4 &F A,
2

& AR Hely] WEcltKottke 5, 1966). £ 5 ane wps gen 2o 2RE AU
B Ade 293 744 AR A58 ﬂ;j 1L % Wyd Be cud ¥ HHE wase
sm 2wael 9Ue Ads ANt FHel Ak 3 mEAED SH4 fEe 8 o3 w2z
BAHez AEHE B AR A&HY FH A ftg ii{r _%f; Zox gﬂ,;j;%;
Fe ARANE WA womE WAL TR L aw wm Azwes 27 490
of Yl F/te olFA FeThGajdosik, 1991; (<0 0. T °
O e Belins wy g 2 5T P e &uF A3 YaE uage
B oET HEEf Uw RANEE P T A aaa%E 534 &% v eEk2 %
A] o A= v P 1A =3
S f‘ifz ;?{;} °EH°§J;}°* £ A% £% 2N EAM0E fos cBa
—E—‘a--—ﬂ'/ %“Io oL T \_% A _tl:_ Al A o = =
Do) £A4 $58 ARG AZTY BF BE A, s o o TRAEAO
e R e b R ER 449 YU 0 AelS vade A
=) =] 1__‘}_1—_-‘_ 'E'To \_O/"'l:_7x —1—11:_1133 _(')_ A I_E Ao "_
2 Was) ot YAl geNERe ¥e 7 j . ;L;E}ZZES) e s e
T 838 AT ToMow oA Ve By Lam aa wee 3w 2 Aol wade 2
< a9%E & T 3}9&5} 1] EHE']}‘}%:‘E'Q] 34 I =2 x S gyl =R ox FZFE A
252 @ A% £BY AP A4} FARe= hOCEAT EEE TAL www, AEw
:o j L7— = ; Z o 0 o] = o) O]Oﬂt %Zﬂagi Tr_l]a—]- 1}017]— %]\9\1‘:}(13<005)
ZE'_. '\:LAT‘:- “?‘1__ ‘gf '/;:1_, 7}_—0 O_‘—:_ o)o ‘r‘ X‘]
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