FRIid 2, PSTEIY, o{mAt

1. d79 EHed

85 A7 60-80% olde] U F 7 AL B3Y
Bt FALE (F49 B, 1996 ¢¥HEE. 1994:
Frymoyer et al., 1983: Skovron et al., 1994), ¥
AEH AE8EE Agshe EF 949U F shiolth
A 2 8E F4, £ EYXs8 T BAF A8
W2 AR, 8 717 o] fE wAsE S gk

8F0] stEH SAF 57} oH1 dAFEA &
A olFd A= AL 2o (BAE E,
Troup et al., 1981). YH 8%& s¥F%9 287
Het AFY A FIY 24, 258 P A9 B
TEEY A 2L 72 oS zsiEg FAEL
ANEEE FsA Hm o2 A3 o= AT 29
o] v% ek3lEle ool A7]A HHCooper et al.,
1992; Sherry, 1993).

g T8 Be FAMAE AFE Fo 2 F9
BAAE 28E FNE B °]'14'3} ("}, 1989
; ¥R E, 1984; McCreary et al., 1980), F¥
7, AVESD A3 2 AEd 2AE fuske 3o
2 A UtH(AAAL, 1994; Creed et al., 1990:

*E wBe 20004 89 715 qw 2ud A w5
o3 E AEa Twd

Sternbach, 1977). c|81& 4lg8)d R4l 32 <43}
Al Bet oplgl 8B R 5 FofslEle &S HolE
A 8F BEE U oA Uz, AENEEe} 4
AL AFNA 859 s JlostA do (1A,
1994; 7o}, 1989: F¥EZ &, 1984. Creed et
al., 1990; McCreary et al., 1980: Sternbach,
1977).

WA L BHANA gl FFLYL ol T LT
GBS FE 5 e dEHY awEes Hrhdn
Aot L% Bt TEL f—l"l%}“’] B350l E9E
X, FELF {7t Flek, 8a838e] A, &
Aol Frkete & 8%L% ?l??} TZFE -‘?"-‘f'r:
A 2AA Foi(o] 43, 1996; Kraus et al., 1983;
Risch et al., 1993), ALAY LFLH L 4Agfd &
Az =gE Fr A2 g8Ad (A,
1994; #%& &, 1994; Cady et al., 1979).

[F43E 9 E’} TELHOFE 8 22 L AHE
F(H8% 1997 Davis et al., 1979: Elnaggar et

fn

al., 1991), 2EHALFFHFTF, 1999), dojzy] &

B8, 1998), L7HEF(I1AA, 1996) 5 TR
Wygel Agsn gorl, AT YN Bo| AN
o g€ 534 £F 71, 544 £F 7] 52 I8
¢ SUHEEUYE 488 UPEE A (e
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1997: AZBFY S, 1993. Delitto et al.,
1991).

oy 8% AEE A% 2Eayd Ui &
ATFEL URE ¥ /K 2FAE /R ledH, A
TR oTL AAA, F4A 89 5 o3t g2ld ol
Al s E BEsin o]F 4R ¥gd] dig &w)
T AR Eo2A T g7 FHdAT FHsa gld
B2 A7 T8y T PHE N TFHE
71573, BELTEAY el dd] Hmsm ,sl°
v (3EE, 1997: ©173, 1996: Cunningham et
al., 1987: Elnaggar et al., 1991: Erhard et al.,
1994: ZAEE, 1999. Ponte et al., 1984) $2olu}
AERSee 22 Azd ¥zl dd dve AY gl
o 53 ZHALEWHEE AYstae 2589 2
7% A& ABAQ Frto] tig e o =81},

EG 7]1EY] ATEL 5L FE FHE AR
€ ®ol AMEoEA Aol Add A$rt B
(HE5F, 1999: A3$, 1998; AFHE, 1997: ©|A4,
1996), 2823 AL 58y Fo &
29 258Ae ST 2AFYHE @z Y13
=Eo] Jdev (HEY &, 1995. Hultman et al.,
1993: Kohles et al., 1990: Takemasa et al.,
1995), old A7 ¢ % WY A &5 71
€ ol &3} R v 83Ul AT 2F B9 A=
A3 B2 AR A FH Lol oHEo} sle A
<7} @rh(Smith et al., 1983).

EF g e g 93 258X A ey
ol & A$rt BoHEYse WX, 1996 HEH
£, 1997. AE4 &, 1995: 4AY &, 1986; AAFE
£, 1999. #%& &, 1994: Erhard et al., 1994;
Kohles et al., 1990: Takemasa, et al., 1995) &
59 TELH did &5FE IR Qo] Tl
LAY, B o] 283 BFESE xR 23 A
7t won AAE fHE Holyd 59 Fd WA
A F& At JldEE NGAEG A4 e &
FZ2add U Hrke A9 gle AFoid. AHA}
i]‘f} Aol Ael FZEaPe] FHFoz ggdT}

B 2, vE 59 olfE BT 2oy AHEA
Y B2 252 2FHAEE Fole U3
AL 884 + A& Ao}

QR iRE] %—5"] 4=y, Eae
Zgae] FREWE &F5& FEEA SO Ade] He

7Z$7 #HDeyo et al., 1990: Dishman, 1982).
olglgt EAE sy AdMe 28 Fo4d uig
A4-g mFAFIT (0]FF, 1994), &+5& WEF}Ed
LGN 222 25S WY U=E WA F
ol AP 28-S TELUT A AAske Ao F
831tHAttix & Tare, 1979: Bergquist-Ullman &
Larson, 1977). Z3v 7A€ &84T 280
AFY ARAQ £FEZ2ao] A gle Aot}
gty B A7 ol2d 7| dTe dAE 35
gt B a%S Iddhe 25%W AuAES ddeR
AArF oM Ao n BT & JelTdeE
Lo TARY $EZ2 WL AAS AlgAZe] g
FH él:‘ g 29 29, ZATY, /34, TF 7%
Aell, 2 4 YYUE o] AsE v EoZN 5
=2 ZIHE FHsEl] Y3k A==

O. o7 &Y
1. e

B Q7E THRES 3483 8F o9 te 3
Wol gl AIAl 4482 Ao AU B A%
Aste ged 2ok BEZC) o8 A& A KT &
A 8 25%ag ARs ANFY AmAl 4809 S
13 iAoz s

13 A 3 28R, 2577 WS orE B
t dRoz TAHY A HERAE B3, 6714 o
A 25 A¥sn A FHAY £5¢ A 23 &
EXNRE 23 YA &e, dFPo] 304014 504 ol
A oJwAl 80HLS HAHA. o|F F AR 0|8
AAts B WAL (HEATF L ZHAR] AA
A 723 o] gitn wHY B&eE 344 3
Agd FAsZiz T 704E 1343 TR I
sich.

AYAR e eAAAE WA st wdz A
T 349 (3AR), RET 369 (5Am)ez e &
Faick. dlzTel A9 APNH A7 8F:3F AYAR
T-lané-aﬂdq W3 WY ¥ EEANAE
TS 13) ANEE o AT Wit A
713 2 AQAVget QA BYe) S8 skt 9
267 (YT 99, =T 14%)E AgdsArt. o
A B d7e] HEFAow FdY ks AYE 23

2 orr n% ¥
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(Table 1> Homogeneity test for general characteristics between the experimental and
control group

. Exp (N=23) Cont (N=21)

Characteristics Mean®SD Mean+SD t p

Age {yr) 43.52* 5.88 43.95% 4.50 0.27 0.788
Height (cm) 155.75% 3.34 156.85= 5.38 0.82 0.143
Weight (Kg) 53.96* 6.93 56.99t 6.50 1.49 0.415
Working duration (yr) 19.87% 8.31 20,71t 7.50 0.35 0.726
House-working time (min/day) 234.78+£85.17 224.29%91.30 0.39 0.695
Teaching time (hr/day) 5.22% 1.04 5.33% 1.20 0.34 0.733
No. of children 1.83% 0.58 2.19% Q.75 1.82 0.076
Duration of standing position (hr/day) 461t 1.53 471% 1.01 0.27 0.790
Duration of sitting position (hr/day) 357+ 1.44 271+ 1.23 2.10 0.042
No. of pregnancy 3.04t 1.55 419+ 1.50 2.49 0.017
Transportation time (min/day) 31.52£30.50 33.10£33.33 0.16 0.871
Body fat (%) 25.62+ 4.63 28,10+ 5.18 1.65 0.107

Exp.: Experimental group
No.: Number

Cont.: Control group

(Table 2-1) Homogeneity test for physical variables(muscle strength, muscle endurance)
between the experimental and control group

- Exp (N=23) Cont (N=21)
Characteristics Mean=SD Mean=SD t p
Muscle strength
FPT
30 */sec (Nm) 105.131£13.48 114.19%£23.71 1.54 0.134
60 °/sec (Nm) 93.13£30.76 108.33%20.33 1.91 0.062
EPT
30 “/sec (Nm) 80.87%23.13 92.67120.63 1.78 0.083
60 “/sec (Nm) 66.48£23.27 84.48+21.27 2.67 0.011
FPTB
30 */sec (%) 199.01+24 52 202.48£36.02 0.38 0.710
60 °/sec (%) 169.63+36.65 193.156%30.25 2.20 0.034
EPTB
30 */sec (%) 153.40%£45.15 164.78+35.42 0.92 0.361
60 */sec (%) 127.35%47.33 150.20%39.00 1.74 0.089
FEPT
30 */sec (%) 138.72135.65 125.95%£24.34 1.37 0.177
60 */sec (%) 146.33147.15 132.36%24.87 1.21 0.222
Muscle endurance
FTW 120 “/sec (Joule) 68.09%£33.41 92.67%25.26 2.13 0.009
ETW 120 °/sec (Joule) 46.09+24.66 65.14116.67 2.97 0.005
FTWB120 “/sec (%) 129.57165.89 165.25%£41.72 2.16 0.037
ETWB120 */sec (%) 89.10+49.00 116.64%30.59 2.26 0.030

Exp. : Experimental group Cont. : Control group

FPT : Flexors peak torque : EPT : Extensors peak torque
FPTB : FPT per body weight : EPTB : EPT per body weight
FEPT: Extensors peak torque per flexors peak torque

FTW : Flexors total work . ETW :Extensors total work

FTWB ! FTW per body weight ETWB @ ETW per body weight
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(Table 2-2) Homogeneity test for physical (pain, fiexibility, disability level) and
psychological variables (depression, life satisfaction) between the experimental

and control group

- Exp (N=23) Cont. (N=21)
Characteristics Mean*SD MeanSD t p
Pain
Flexion (cm) 4.63£1.90 3.37+2.41 1.94 0.059
Extension (cm) 5.90£1.67 3.99%+1.72 3.74 0.001
Rotation (cm) 4.82%1.61 3.85£1.90 1.83 0.074
Right lateral flexion (cm) 5.32+1.27 4.2611.94 2.17 0.035
Left lateral flexion (cm) 5.13%t1.61 3.42%1.75 3.36 0.002
Flexibility (cm) 10.13%8.33 11.30%7.98 0.48 0.636
Disability level 11.00+£3.84 11.00%+3.36 0.00 1.000
Depression 14.87%6.11 15.19£8.92 0.14 0.889
Life satisfaction 23.74+3.74 24.81£2.64 1.09 0.284
Exp.: Experimental group  Cont.: Control group
W, 2T 21922 £ 44904} 2. Ay
AYEH dze dibd B4 F @2 A4 fAAL
T JAZTE A9Fne 79 el7t UATKE 1). 1) a74A

F 29 A9 A drst HDF HGe Q@ §
AJENE 93 1B S T 2 2 (HEE 60 Vsec
Mgl A2e Hh9Y, ZAE=E 60 VsecolH 229
AZol A Hehege w)), 2AFY (120 /secollA
o 227 A29 FYF, AT D TP ), §
T (F2, 52, A52M9 BF) $2 AP Juin
Agore fol@ Aozt YAKE 2-1, & 2-2).

E d7e HEEA U2 A, $HAe] #AY o
Folth, APANZ APFAA 8F £F==aPL
AN en, AFAXNA - Fol] AFE, 22 AA
A A4(2Y, 2ATY, 494, §5 715FNS A
A ME(3-2, AENER)E 243 1 ¥EE ¥
2EPKE 1).

Experimental group

Pre-test
+ General characteristics
- Physical variables

- muscle strength

- disability level

» Psychological variables
- depression
- life satisfaction

- mus.cl‘e. endurance Treatment(8weeks) - ﬂe.x1b111ty
- flexibility - pain
- pain ~ disability level

Exercise program

Post-test

« Physical variables
- muscle strength
- muscle endurance

- Psychological variables
- depression
- life satisfaction

l

Control group

(Fig 1) Research design
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2) A@HA

APAAZ 2123 LEZ2 WL 9ESS $ET
A&EHA TF5HAE 8713 A7) S msew 74
=

LF593EF2 Williams 259 McKenzie25 <
7122 Qg ARl $FTHRENY AR o} ¢
datlen e, B &%, FAeFoz FA=
Atk ERTET FELEL 2L 147K 79 ~E
H3 WS o83l Zzt oF 108 A= ANZ L o)
&-AATIE, B EFo2e FWAAREE(pelvic
tilting exercise), <3 2 ZA 78 7= 93 187}
2 B2E ok 20-3083F AA BT

&L 2 dFAL £ Aot Ao AL
7NZ2Z s AL BEARE o831 20-308 BT
AR 2EARE LFRANA FUE BoEn
g AHNE FANEE Foun 9293 $TRRE
Eo)7] A Ygoz 9% HAHdAN Agk why o
BAE F e AARA WY So2 FAHAU

TEZEOYP] YL E A7Aet s gLy
o thsje] Abdo| &L AFGHES} 3900 A7z
o2 Fodste] g3t AAslgon AP g
2ok Mg 1508 £ d7AS 72404z 19
A )] AP 2 Az BA R 630 BH 85
HeEd B A7 239 n(gaY, Fe9)s A
AlBt tdAEe]l 25932 E 2 ulE AAld sl
SR olasm ANG 4 Y= sAd. Julx TF
LollE £9 138 85932 GAE 33 MEme
2 43] ANIEE slI¥1, 2% 43R TRz}
184 AAsideh EEEE A3 B AR 7t
A 2 oA $EINEE dn HHE Ho] 25S 4
AR Bt Aot

3. dEXxo EHEH

1) AAH ¥ ZH57

(1) 293 X9

283 ZAFEL FE4 L8717 (cybex 770,
LumaxAt, #]3)& o83l stk 28 25
Az e, AFed g A9 v A2 3
deEdl g 2o HusdEy v sz 30 °
/sec, 60 “/secilr] ZAHIAm, IATHL AEE
120 “/secollAl 280 & 4 UUd Lo A 22U

AR FEEA AT A2z

F3 Aol digt T B E ST

AAREE ool #FE AR PPk §54
¥ 8F% AAFF LE7Htrunk extension
flexion unit)® GAAZ ¥ ZAHWAAE d 9
Aga FEFe APl HF9 thies B8 83
4-59 ZFAto|2 BFA o]F JFOE HHFo] of
479 A58t A1MF Atold] 2 =& U] xolE
2R gz AAR Ao §E o] W<
MA A 5, GEE, R AANE 44 aydER
AAs] AN T Yeo2 FRAY=E ALE g o

TEHAE 2Fs Rt 54 25
SIEE 7] A5l o) d&meitt oAU 3

=

Z =

3 AN F, 2He 237 AALFE 48 H=F 3
o

<

2

239D AT AES We FIH QWL
208] =% ] st

(2) +44

FA4L AAAASA(TDZ, mizno AF, L) 9ol
Azt s Ao AuE gyt e Scm ¥
FES o Enig A ¥ JBE FYoE A |
Tom AM3F HE Ho FHN £z A
& TERE 3o A £XF do A 539
AL 715 Y3te] 22 oz 23] 233 3
#2E ety

Kl

(3) %

Z& A4FH A E(Visual analog  Scale:
VAS)E AHE3ld 85K #ELE /33U A2, 32,
A, #5522, $52 N FRHLE e FFEE
£ 0-10cm® Ao FAFEER 3o} ST dol(em) &
39 NEE AMESIAoH, M4l 2854E B3
7F ¥& AL ou|d

(4) 71%7%gH

1A NE Fairbank €(1980)¢] /wstn d3&
E(1998)°] WY - Fg35to] A3 Oswestry 2573l
AEAE o] &3] St

Oswestry 2873 MAExe FFoE, MAde,
E7], A7), &7, A7), s, AR, AR, sigE
Yol B3 104 Boz FAHYeH, 2 »EE=2 0
oA 5H7MA Hrlteg Ho] o HErt e
= Aozt A AL ouizht. B dPdA Hme]
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Cronbach’s a &€ 0.72%1c}.

2) Aeld e =T

(1) +&

+22 Beck E(1961)°] /¥ The Beck
Depression Inventory(BDD)E AH&3%t}. o] =78
XA, JAAA, 714, Ay FFEE vehle 21
7he] #¥eg FAHY glon HAFHAE 03 63
AR, AF7t #2575 2= A% Ag 9y
g, 2 AFor o] HEY  Cronbach’'s o3&
0.87°]91t}.

(2) AEgVE=

AEVEEE Wood B (1969)0] Addtm 733
(1988)7F Y - £33 AMER 13%3¢] 3dH Hx=
T¥ Life Satisfaction Index-ZE& AH-3}gon], #
71 44E ANEEI) 58€ 9ugg. E 47
A9 Cronbach’s @ %2 0.57°1%1c}.

3) A8 4

AEE SAS Z2IYE o] &3l MY AdF
I Oz dutd 54, AAF A5, Aeld g
3 T4 AAbes t-test2 ARG =3 Aden
2T 4ze] AAF Wee) el A5ke] 4¥A,
Z ale] AF L paired t-test®, AF A - F Rojte
 unpaired t-testZ FAsA:. BAA Aolst AR

(Table 3) Effect of exercise program on flexors

between two groups

o ogukE B4  oisld  stepwise multiple
regression® 2 B4 Ar, A¥A, T AAH Hd5d
AA dpghe] zo|gtel IFE viAA de Ao
yetsch.

AAF Ao} Aeld i F ZFAAA A o
ezl I Ao daiMe FAFRLE 3 va
=g

m oA+ Zxn
1. AUHH w

1 29

(L HAueH

229 HU9Ee AY¥TY AF dET 30° /secH
A¥A 105.13£13.48 Nmeld 117.65%16.75 Nm
02, Z&E 60° /secolAE 93.13+30.76 NmolA
108.82+16.46 Nmo2 2z felsiA Zvhstd oy
(P = 0.000, P = 0.003), BZFINE Z&E 3
0" /secAl 114.19%23.71 Nmold 115.14%17.81
Nme2, 2% 60° /secoldE 108.33+20.33 Nm
olX 107.05+18.85 Nmo.g #sslx 23 o7}
gtk =3 APAR] A - F 229 HU5Ee Ao
£ AYT 4% 30" /secolM 12.52+13.14 Nm
(11.9%), &= 60° /secolde 15.70£23.02 Nm
(16.9%) Z7sm, Wz 47 0.95%12.65 Nm

and exensors peak torque within and

Difference
Before After
ta P (After-Before) tb P
MeantSD Mean*SD Mean+SD
FPT 30° /sec
Exp. (Nm) 105.13+13.48 117.65+16.75 4.57 0.000 12.52%13.14 297 0.005
Cont. (Nm) 114.19£23.71 115.14%17.81 0.34 0.733 0.95+£12.65 ’ '
FPT 60° /sec
Exp. (Nm) 93.13%30.76 108.82+16.46 3.27 0.003 15.70£23.02 3.09 0.004
Cont. (Nm) 108.33£20.33 107.05+18.85 0.48 0.636 -1.29+12.25 ’ ’
EPT 30° /sec
Exp. (Nm) 80.87%£23.13 96.13£26.60 4.51 0.000 15.26%16.22 296 0.005
Cont. (Nm) 92.67%20.63 94.90£22.98 0.82 0.421 2.24+12.48 ) :
EPT 60° /sec
Exp. (Nm) 66.48%23.27 85.22£23.74 6.29 0.000 18.74114.29 376 0.000
Cont. (Nm) 84.48%21.27 86.33£20.66 0.55 0.589 1.86*15.51 ' '

Exp: Experimental group :
FPT: Flexors peak torque

Cont: Control group
EPT: Extensors peak torque

ta: paired t-test
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(0.8%), 1.29+112.25 Nm(-1.2%)¢2 AL wWzis}
glol ¥ A&E FRor T 2l 40§ zolrt g
o (P = 0.005, P = 0.004){& 3).

Ao Ao AP AL ZET 30° /secAl
ARA 80.87+23.13 NmolA 2E¥ZE 96.13+26.60
Nme=Z, 4% 60° /seclME 66.48+23.27 Nmol
A 85.22£23.74 Nmo2 A2 foj3HA) Zrlstglont
(P = 0.000, P = 0.000) A2 & &% 30°
/secAl 92.67220.63 NmellA 94.90+22 98 Nmo
2, AEE 60° /secollME 84.48%21.27 NmolA
86.33+20.66 Nmo.2 °F7t Z7lsigout $2lg o]
= AT E ARHA A -5 A2 HYed 2
ol AFTo] HAEZ 307 /seclM 15.26£16.22
Nm (18.9%), Z+E= 60° /secollde= 18.74+14.29
Nm (28.2%), wWizre Z4zt 2.24+12.48 Nm
(2.4%), 1.86+15.51 Nm (2.2%)228 Zrlsle =
OEE BRAA £ 2ol fold ol Y em(p
= 0.005, P = 0.000)(x& 3), Z&Ex 60° /secd] 2
HAFE B4 ARz T 2] @ 2el7t gk
(F = 17.72, P = 0.008).

(2) Aol g Huje-2Hu]

Y Al de HuleEue AE7 2S¢ 2
E 30" /secrl A¥AH 199.01+24.52%04 A¥
222.86+27.20%2, Z+&E% 60° /secol A= 169.6
+36.65%04 207.43+30.82%=2 Z7+ fosiA &

o

w

A0z REA AT A2z

Y e P = 0.000, P = 0.000), d2FdAE
ZEE 30° /secAl 202.48%36.02%04 200.34=
33.28%2, ZAE% 60" /secIME 193.15%30.25%
A 188.94+28 89%2 ZAslel #23t el U
ok g AFAR A5 F2 AFd i Hoeg
vl ol APTo] ZAEE 30° /secollA 23.85%
26.68%(12.0%), 2% 60° /secolldE 37.80=
25.70%(22.3%)2 Z7Ktda, dzwe 7tz 2,14+
28.02%(-1.1%), 4.21121.48%(-2.2%) 8 ZA3te
T Age BRAA £ il #4% Aelrt gdgen
(P = 0.003, P = 0.0000(X 4), Z&% 60" /secq
A% BAARIME F F3H f2@ zto)rt gt
(F = 14.13, P = 0.0001).

A Az i HolfEnje dgde] BS A&
= 30" /secAl AFA 153.40%45.15%004 HAF
183.34%51.47%%, &= 60° /secolMe 127.35
+47.33%14 162.63£45.00%% Zzt oA &
ZFt e P = 0.000, P = 0.000), 2L 7zt
= 30" /secAl  164.77%£35.42%A  169.38+
42.88%%2, ZAEE 60° /secdlME 150.20+39.00%
oA 154.19+38.19%% 7t F7teld oy 93 A
ol STk R AUAR A - F A2 AFo] AT
Hj$Eulel Aol APTe] ZAEE 307 /secolA
29.94%+31.07%(19.5%). Z&x= 60" /secillMe
35.20%424.96%(27.7%), WExFME 2 460+
22.19%(2.8%). 3.9929.30% (2.7%)2 Z7}5lq

(Table 4) Effect of exercise program on flexors and extensors peak torque per body
weight within and between two groups

Before After Difference
Mean*SD Mean£8D ta P (Af&izniesfg ¢) th P

FPTB 30° /sec

Exp. (%) 199.01+24 52 222.86127.20 4.29 0.000 23.85£26.68 315 0.003
-Cont. (%) 202.48%36.02 200.34£33.28 0.35 0.730 -2.14£28.02 ’ ’
FPTB 60" /sec

Exp. (%) 169.63£36.65 207.43+30.82 7.05 0.000 37.80£25.70 5 85 0.000
Cont. (%) 193.15130.25 188.94+28.89 0.90 0.379 -4.21£21.48 ' ’
EPTB 30° /sec

Exp. (%) 153.40%245.15 183.34%£51.47 4.62 0.000 29.94+31.07 3.09 0.004
Cont. (%) 164.77%235.42 169.38142.88 0.95 0.353 4.60%+22.19 ’ '
EPTB 60" /sec

Exp. (%) 127.35%47.33 162.63£45.00 6.78 0.000 35.29£24.96 3.82 0.000
Cont. (%) 150.20%39.00 154.19+38.19 0.62 0.540 3.99+29.30 ) )

Exp: Experimental group : Cont: Control group

ta: paired t-test

tb: unpaired t-test

FPTB: Flexors peak torque per body weight ;EPTB: Extensors peak torque per body weight
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(Table 5) Effect of exercise program on extensors peak torque

per flexors peak torque

within and between two groups
Difference
Before After
ta P (After-Before) th P
Mean*SD MeanxSD Mean+SD
FEPT 30° /sec
Exp. (%) 138.72%35.65 130.231£34 .43 1.18 0.251 -8.49£34.51 0.90 0.374
Cont. (%) 125.95%24.34 124.94+19.69 0.24 0.810 -1.00£18.94 ) ’
FEPT 60" /sec
Exp. (%) 146.34%47.15 135.12+34.98 1.49 0.150 -11.22£36.09 0.60 0.555
Cont. (%) 132.36%£24.87 126.84+18.57 0.98 0.341 -5.52%25.92 ) )

Exp: Experimental group : Cont: Control group
FEPT: Extensors peak torque per Flexors peak torque

F AEE 2RAA 5 23t fo@ o)zt JATHP
= 0.004, P = 0.000)<x& 4).

(3) Ao Hul$Hd g 229 Huj 9y

A2 Ho¢Yel diFd 229 HdeAue APT
9 A+ 4E% 307 /secAl AYA 138.72+35.65%
X A¥F 130.23+34.43% 2, &% 60° /secollA
€ 146.34+47.15%°914 135.12134.98%2 43t
A3, WETL A& 30" /secAl 125.95+£24.34%¢
M 124.94%19.69%%, &= 60° /secillMe
132.36+24.87%°14 126.84+18.57%2 A3
4 F T EF 3 Aole fAATh EF APAX
A3 A2 Ao P 229 HAHue %
ol A¥Tol A&x 30° /secold 8.49+34.51%
(-6.1%), Z&E= 60° /secolde= 11.22+36.09%
(-7.7%) a3, dzTdMs bzt 1.00118.94%
(-0.8%), 5.52%2592%(-4.2%)2 ZAdon =
AEE BRI F T30 F23 Fol= YUKE 5).

2) 2A 74

(1) 9%

2329 FYFS dE= 1207 [secolld AP 2o A
T A¥EA 68.09£33.41 JouleolX HPFE 93.48+
27.63 Joule2 F3tA F7FeId (P = 0.000), W
227 92.67125.26 JouledlA 91.10+32.05 Joule
2 zasiglod R Aole glich ddAA A -
T 239 Y% Aole APTlA 25.39+23.45
Joule (37.3%) 718193 d=2FelMe 1.571£19.55
Joule (-1.7%) 24t T o #ag zol7t ol
few (P = 0.000(X 6), o|& 3% Mg 23
M= F Tl FF Aol7} JUNUKHF = 9.34, P

ta: paired t-test

tb: unpaired t-test

= 0.004).

Ao 2U%e ZAEE 1207 /secolld AP A
$ AF¥A 46.09£24.66 JouleslH HAFFE 58.70*
24.50 JouleZ 23t F7Hl(P = 0.002), dl
ZTL 65.14%16.67 Jouledl A 65.67£19.94 Joule
2 ot FlEey o Aol gisith AAAXA
A3 A2 FAFY Aol AT 12.61%
17.55 Joule(27.4%), W=ZAdE 0.52+13.50
Joule(0.8%) 27tstd, & Z7 Helg zel7t UK
o (P = 0.015)(E 6), /& FWF 243 A3
Me T 23l #2% Zolrt gAHEF = 247, P =
0.124).

(2) AZel i FAF9 u)

229 AT T FLFe| vE &L= 1207 /sec
A AT A$ dFA 129.57+65.89 JouleolA
A% 180.64154.64 JouleR FFA ZUlelxn
(P = 0.000), HETL 165.25%41.72 JouleolA
165.32159.41 Joule2 W7t Al vehtrl ghol &
2% Zelzh fldch AFAAA - F F29 A F ol
3 Fdge vl zlole AFTM 51.07x47.18
Joule(39.4%), wWZTdAHE 0.07+34.05 Joule
(0.04%) 37k8ld % F3lol) frefd Aojrt gliod
(P = 0.000)(E 6), °IF I¥UF A3 ANz
F e /ol Aozt UATKF = 11.22, P =
0.002).

A2 AF 3 FLHFe vl & 120° /sec
oA Ao A$ H¥A 89.10149.00 JouledhA
AYE 114.00246.77 JouleZ F3HA Z7lsln
(P = 0.003), HZ=FL 116.64+30.59 JouleolA
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(Table 6) Effect of exercise program on total work (120 ° /sec) and total work per body
weight (120 ° /sec) within and between two groups

Before After ta P (A?tig?rgg;ie) th p
Mean*SD Mean*SD Mean+SD

FTW 120° /sec

Exp. 68.09£33.41 93.48+27.63 5.19 0.000 25.391£23.45 412 0.000

Cont. 92.67%225.26 91.10£32.05 0.37 0.717 -1.57£19.55 ' '
ETW 120° /sec

Exp. 46.09124.66 58.70£24.50 3.45 0.002 12.61x17.55 254 0015

Cont. 65.14116.67 65.67£19.94 0.18 0.861 0.52%13.50 ’ '
FTWB 120" /sec

Exp. 129.57+65.89 180.64154.64 5.19 0.000 51.07147.18 408 0.000

Cont. 165.25+£41.72 165.32%+59.41 0.01 0.992 0.07%34.05 ' ’
ETWB 120° /sec

Exp. 89.10%£49.00 114.00146.77 3.30 0.003 24.89+36.13 953 0015

Cont. 116.64+30.59 117.99+35.15 0.26 0.797 1.35%23.72 ’ )

Exp: Experimental group ' Cont: Control group
FTW: Flexors total work : ETW: extensors total work
FTWB: Flexors total work per body weight

ETWB : Extensors total work per body weight

117.99£35.15 Joule2 ozt F7hstglont foldt &
ol Th AAAA A - F A2 AP Y FA
Zol Hle] Aol HHPFAAM 24.89136.13 Joule
(27.9%), WzTHHE 1.35%£23.72 Joule(1.2%)
7kl % 23l feld Aolb AP =
0.015)(& 6), °|& 3HF FAF dRdMe= T ¥t
o Fel& Aozt YAHF = 3.01, P = 0.090).

3) #d4

e Adwe] A9 4¥A 10.1318.33 cmoll A
AYF 21.1216.08 mZ Rl F7Elgn (P =
0.000), WZFolMe 11.30%7.98 cmollA] 12.09+
7.55 nZ 2kt FUbellont §olgh Aboist glgith A
HHA A - F {FA4Y Aol AdTe] 11.0024.55
em (108.6%), NETE 0.79+2.43 ean (7.0%) F7}st
o T Z3te) fefd Aozt IUTHP = 0.000(E 7).

4) 5%

558 AT B¢ AIA 24¥A 4.63%£1.90%
X A¥F 2.13+1.301 22, FFA 5.90+1.674
dA 266+1.44He=, A 4.82+1.61-A
212111802, 584 5.32%1.2736A 2.16
+1.20328, HAFEA 5.13%1.617qA 2.26%
L47dez 7z ROt 22 AP = 0.000, P

ta: paired t-test -

tb: unpaired t-test

= 0.000, P = 0.000, P = 0.000, P = 0.000),
NzFe AFA 3.37122.41H0A 3.83£1.923 =2,
FFA 3.99+1.72%00A 4.15+£1.878202, 3HA
3.85+1.90%x 3.80%1.608e=, $+ZFA 4.26
+1.94%004 3.90f1.618e=2, HAFIA 3.42=%
1.75%eM 3.3711.574o2 thh Fvt Ee #Hast
ot BF @ Ael7t gl HBAA A - F F
Fo] Aol ATl AFA 2.50£1.84%(-54.0%),
F32A] 3.2411.62%(-54.9%), 3HAA 2.70£1.13%
(-56.0%), +&FA 3.16%1.21%8(-59.4%), #AF=
Al 2.87+1.46% (-55.9%) 08 ZAdiodt, dzT
AxEe Zzt 0.47+£1.76%(13.9%), 0.16%1.57%
(4.0%), 0.05+£1.09%(-1.3%), 0.36*+1.227(-8.5%),
0.06+1.2679(-1.8%)22 Wssid T T Fol&
ztol7b JATHP = 0.000, P = 0.000, P = 0.000,
P = 0.000 P = 0.000){X 7). &, 58, 52
Ale] FwE ¥4 AFeME Ztzt 7 F3de /el 2
oj7} UEbHTHF = 26.26, P = 0.000: F = 51.81,
P = 0.000 : F = 27.02, P = 0.000).
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(Table 7) Effect of exercise program on flexibility, pain and disability level within and
between two groups

Difference
Before After
ta P (After-Before) th P
MeanSD Mean£SD Mean+SD
Flexibility
Exp. 10.13£8.33 21.12%6.08 11.59 0.000 11.00£4.55 9.40 0.000
Cont. 11.30+£7.98 12.09%7 .55 1.49 0.153 0.79£2.43 ’ ’
Pain
Flexion
Exp. 4.63%£1.90 2.13%1.30 6.49 0.000 -2.50+1.84 5 a4 0.000
Cont. 3.37£2.41 3.83%1.92 1.22 0.238 0.47£1.76 ' ’
Extension
Exp. 5.90*1.67 2.6611.44 9.58 0.000 -3.24*1.62 705 0.000
Cont. 3.99x1.72 4.15%1.87 0.47 0.642 0.16x1.57 ’ ’
Rotation
Exp. 4.82x1.61 2.12%1.11 11.46 0.000 -2.70£1.13 790 0.000
Cont. 3.85£1.90 3.80%1.60 0.20 0.844 -0.05£1.09 ’ ‘
Right lateral flexion
Exp. 5.32+1.27 2.16%£1.20 12.53 0.000 -3.16%1.21 7 65 0.000
Cont. 4.26%£1.94 3.90+1.61 1.36 0.188 -0.36£1.22 ’ ’
Left lateral flexion
Exp. 5.13%x1.61 2.26%1.47 9.44 0.000 -2.87%1.46 6.81 0.000
Cont. 3.42%1.75 3.37£1.57 0.21 0.838 -0.06%1.26 ) ’
Disability level
Exp. 11.00£3.84 8.35£2.60 3.83 0.001 -2.65%3.33 0.49 0627
Cont,. 11.00+3.36 7.95+£2.20 7.41 0.000 -3.05+1.88 ) )

Exp: Experimental group : Cont: Control group : ta: paired t-test : tb: unpaired t-test

(Table 8) Effect of exercise program on depression and life satisfaction within and
between two groups

Before After Difference
ta P (After-Before) tb P
+ +
Mean*SD Mean*SD Mean=SD
Depression
Exp. 14.8716.11 9.30+3.57 6.22 0.000 -5.5714.29 402 0.000
Cont,. 15.1918.92 14.62£7.12 0.21 0.838 -0.24%£5.27 ’ ’
Life satisfaction
Exp. 23.74%3.74 21.96%£4.99 1.48 0.154 -1.78%£5.79 0.34 0738
Cont. 24.8112 64 23.4813.04 2.41 0.026 -1.33%£2.54 ' ]
Exp: Experimental group : Cont: Control group : ta: paired t-test : tb: unpaired t-test
F @ Apol7l UAKALHP = 0.001, P = 0.000). A& T2 E AP A$ 4¥9d 14.87£6.11349)
HAAH - F 7157309 ol ATl 2.65+3.33F M AEZE 930357402 oA Bastdn(P =
(24.1%), UZ2T2 3.05+1.88"(27.7%) 238 0.000), WxFAE= 15.19+8.92FdA 14.62%
U F #7te] {old Alole YATKE 7). 7.12802 o9t #AhIFoY FoF Aozt gl
AEAR] A F $EHP] Aole APFe] 557
2. deld g 4.297(-37.5%) Za3¥n d2TFe 0.24+5.274
(1.6%) 713k % 23 /23 2]z YJTHP
1) % = 0.000){x 8>.

- 178 -



2) AgREx

ARUNEE Fre APTd 29 A9d 2374+
3.74791M 493 21.9614.99% 02 7adgont &
g Aol7t UL, diRTIME 24.81+2.64%W1AM
23.4813.048 22 Rt ZA2sATHP = 0.026).
AIAA A - F VSR AP Aole AT
1.78%5.79%8(-7.5%), WEF& 1.33+2.54%(-5.4%)
Fasla] T 23 £ AolE JATKE 8).

j\/—ti

]

WYLFOE 950l 619 o ALTE A9E B
2ok UH0BRAY AF adrel £54 Aol o

3t aFH {Aio] Holxn 2oy Expeo] of
350} Apdste 297t Boh(AEd &, 1995 o|Ad
T AAF, 1994). 8319 FAA] olxA A
Fo] dgF ylgo] AT A Hol H3o) IRt
doA =Ha 2= 2FR T80 &40® ool A}
A, 1999). 83K ZHo| A3HH AAF 7| 5A
2 HHEEE Ze &4 BE UgsA He], A=
g 238 £4oz ololxA v (Mostardi et al.,
1992: Smidt et al., 1980), 25%9] IR FHo| <
AAHA 2L ANE 28 AT B 25927 4
A YA =ol 8Fe] o H&A(AAE, 1999).
EY LTSS o8 AAHY EA ¥t ol
g, 850 N&gAN 27 27t ae A A3t
59 FAMAE A2 n%e o e Aeg gEHA gl
th(Z7goF, 1989 AR, 1994; Cooper et al.,
1992; Sherry, 1993).

HRaEEAL FHAH 5L A HY AN &
B3 71%ol AMME B olEl(HN s FEE,
1997 +F& &, 1994: A373<%, 1994: Blomaquist
& Saltin, 1983: Edgerton, 1976), 33 WA A
W9 Aol Flete 98| AAE ¢ 3lo A
A BAE F& F%E A £ UG, 1999:
McQuad, 1987).

[EHE AT LEoE EIWAANE 2EAES
T, FAEER %, ATY FRALF, A4 He
A EE Bol dem (1S, 1995), B8 g 73}
A7 93 g (William)e 253 Waes 2
35l7] 3 AR (McKenzie)o] AAEFo] @o] 2

Adoh(erHd, 1997 Beimborn &  Morryssey,

47T EBA ATE A2%

1988). & AToM HAIF 2BdHLFL Williams
+E3 McKenzied 5% vlEoZ st B2, #3749
=, =9, HED, BED, 9EFAEE 55 dEUA
AN £ s FAAH U
B dqola] ZH A A 2AE Bt 4
223 4129 HU$Ea Aol o Hol-=n,
29 AY9Hd Ui =29 HgSEulE SH4A
. 2 dig b 229 A2 ey AF
g Hdi5 ]% Aol izl viE #9stA
FdEel, A A€ WoR TS HAG
23 A2 HA$ER AT g AdLHert F
3 TAGENR LAFARHAFE E, 1995
Hultman et al., 1993: Kohles et al., 1990:
Takemasa et al., 1995). & 2% A< Hol¢
o] zZt&wrl wepyel) wmet Zadtm, 42 A
o] FoRT WA vehd 2L P eEdAe] A¢
TEAA AA o2 A2 2HAF (type I fiber)d
$&o] @rh= s (Kohles et al., 1990; AM%Y &,
1995) 8} AdQlel ¢ A2 ZEo| F29 2B}
30% Hx FASA veEREATHAddison & Schultz,
1980: Beimborn & Morrissey, 1988: Davies &
Gould, 1982: Newton & Waddell, 1993; Smidt,
1983), THdoEsAe] A4 Adge] AstEide] £
Hog Jepdvhe B s, 19960 o
A3} AT, 1994; Alston et al., 1966: Mayer et
al, 1986: McNeil et al., 1980)%h= Uxsh= A7
olt}.

£ AFA A2e Hos-gd digk 29 Hol9g
e A93d dx2g 25 F9F 27t JdedA gt
oy AT A TRt} AT Hul$go| AA
7 =0}, AHAAHAQ 130%¢ 23F3A ¥t ed
ol Mg AF(HFE, 1997 ALE, 1997454 &,
1995: Addison & Schultz, 1980 ; Beimborn &
Morrissey, 1988: Mayer et al., 1985: Newton et
al., 1993)¢t dA3= Zdeltt. wehr w4 53R}
S+ o] @I FFElE Rol 4A ¥ A2
2o} & °k§}5]°1 Jenz, %3’-°% e A

_—%QQ%

1
sul

==h%)
=
8%
=

s
o rﬁ

€

N
rf
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€ 289 FYHo2(JUdn FIEAE, 1999), ©@Ud=2S
9 AT W AEroMe] FdF Ao g
4% ¥2 Jepdrh(Perrin, 1993). £ d7dA
ZAFYolF A&z 1207 /secilMe] Zo A29
ZU9F, AFe) diF FAFe] vE uidle Aoz 4
o] gz vjg BF oA sl &% F
29 A2 AT A Fo) i AP w7} F
7Hte AFd E(1995), AeE(1997), °lF=
(1998)°] A7 zte} Ax&Hrt.

AYA ol A4 A7} ALY Mg A F
WHFEAS AN A, 1 5 44X 120 ° /secollA
9] A2l FYF AT P T vy 5 A
¥ AT 20 KA Aels) JehgA] go}
APAF] Aolo] Wi HAATe} dxsA| gsirh
ol EFZ2W Ho HAIF HAalHAFAN tiRE
o] ME &xo| &R R AN AALEE d&3A
EAY, WPLBEAe] AL AALFA STEFA
Hr} F8o] A3tng AHE Feds A4S gdair
FUE 7HeAE AR AP PPEAE Hode
EF AA 710] #AU%E 1A B 44T F ok

£ d7dA §4489 &34, ddPdMe #o3)
A F7HER v Q2T & st glo] ¥ 23
o Fo§ xolE HQl AL EFTTaYo] FAANEL
F7RIAGE Bag ge A7 dxske Aot
(o7&, 1998: Cunningham et al., 1987: Mills,
1994 Ponte et al., 1984: Rider & Daly, 1991).

259 A% A¥ETAME AIZA, F2A, FAA,
52, FEZA A4 5ol Aadigol, gxEe
Aoh2 #siyh deldA gol £ w3t f2l@ A7t gl
A Zikes 27 AANE AZ, 32, &2, AN

A7t FeA A o|Ae(1996)2 dTE =
gt 2F02 B3 FHAY A side o3
AT} AABAHAEZR, 1999: 434, 1998: AT
9 £, 1995. <™, 1997 Deyo et al., 1990:
Sherry, 1993: Ponte et al., 1984: Takemasa et
al., 1995).

P9 OswestryHEE EFF 7|5F ol SEA4AE
e 259 9¥ $HE T, 8% wEd vehd
71%7%4) A=E Hrlshe Aoz 208 S 7IEoR o
203 PRl A% 71 2 AR QS fxshey E of
2ol gt H/RIHYEE €, 1998: Deyo,
1986: Sanderson et al., 1995). AYAXA - & 7]

TR0l AFAtoloae T F3t K& Rolr} A
€t ol $EF JsFde derl 7AYo
Agdre dAsA] ge FdHoltd (Erhard et al.,
1994; Schofferman & Stratford et al., 1994:
Sufka et al, 1998: Wasserman, 1994). °]&{g 2
= F 7 EF 75 A=t 39 vivsid AgA
715380 "r7t BT &3r] dE] Ae= A
ZE, Oswestry A= AA7E &5 A 71530
A HARE Jd9EA 9dg F=z2 Az wzsA
23 7VsA=E Al 4 gl

2 WwgAEA] JAFHQ oo}t WYFFH 2
A #A} Jlom HES AAATNAY, FEE I3
AFA "ol EFAREAAE Wi F8F 8bo
(Blanchard & Andrasik, 1982: Buckwalter &
Babich, 1990: Dexter & Brandt, 1994: Jacob et
al., 1983). £%& AAH JAA AFoem sl
AU Rk E3so] FXF, AXNFH ATl FF
£ FA Hez &7 22 JEF Vv WiHe &
7} dcH(Brown, 1992: Morgan, 1985). ¥ |72
I $&L AT A YA Ahsn, dze
< A9 Wyt glo] T F7tel #23t Aol & eI
t} olE %] £29 THAHL At 8 Eug
B2 AFAA, 1995 48A, 1999: Brown et
al., 1995: Camacho et al., 1991; McCann &
Holmes, 1984: Risch et al., 1993)¢} ¥Xs= 2
Fojct, WA BAME AHEd g9l Fad Ad¥e
817) o) 2ol (U2, 1975: Sternbach, 1977) A&H
8906 dig Hriel o8 uigoz g AA-PFAEY
AR ooy TS TELR EFAAHo Frte o
Zol #d=x glemR(BAdE &, 1996: Nicholas
et al., 1992: Pietri-Taleb et al., 1995: Turner
& Jens en. 1993), 5z 29 A1z Ad A
AEd aQe Hrtstn JJEE Y ns ¥ A=
7} o] ol o] B} alAE Ao g AgzEn

AEPEET Jlido] dBAEE o = d
3t R 79 A= Ausie &< A& T4
3he 28§ doolti(&4=, 1989: Dubos, 1976).
EZ ALl A A wolEoln Fo3} EXE
AR e B&Foz F9o] AT W
Z dgs] Wt Al 78 UEAE ¢ de FEE
Agnscetn @ w(Z9a, 1982), WLERA
RENFeE 280 F1 Y FTHo2HEH B 9%
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< S Aolgtn A3

B AT AETET W3 Axe AP gxE
A K Aolrt gl Aoz el $Eo] yat
Zd FAHA JFE U Rez Jehd o A7
(BA3, 1993; oL, 1999 Fa+8 1997)9t= o
A3tA] sttt ole 8Fte] o] HEWEL
FoJ wizE zlde #UL 7FsAe) x, A
ol F28 AF AT Qs APE AL
TEOR QAT AT ARE QR ke wigke e
A= Ag & gich

ol o] B drAsloN 2 =AY, {94
4. 8% 2 $2 59 HpdME FHHN 538 B
ot AZe] HepeFHo| iy Foe Huedel v,
71678, AgUSFobe F F9 Aol7t FESA
RS A7) Jelgtenz FESLI HL o§E S
& Aolzb vehta] gskeAel odRE ARE Ha
(power test)2 &R18] & "oyl slckm Mzt

TEEZEIY £G4 YA FLYL A AA
2 Ag3te doe daxe B, AdsE € 88%
oje} 71zt el wet dErle SR 2F Fotd] Ha
F 6AI A= WHEsle HASES e o] nigA e
Aoz oA Yz(Martin, 1992) @& 7ol &
TZRIaoY HEAx 5& B AU wsEr
€ /1Y FE Ze YR nso] Aoz Huy
o] It es4d, 1997. Schwartz, 1989). mabx &
AT 8593 LET 8w TAYE LTz aYe
15309 AF 9 730 B8 FHor % g3t
AABIEE Ho glo] ANFog gt Fadslr)d
Hgg Fdieldn & 4 Job =3 ddarHe 2
A3 7hgelyt AAA BEE ST glo] EANE
E4A AP & glon ulLFT LA AN ulery
& Welal AdEEzg oF YEIhE LEA &
BHE Foled Tgo] E Aot}

SFZRIYY ARE U Eol7] ddde daxt
B9 HIFHQ £FHAGE 2wy 9§ 1-23319) 7
e Fol L A0 AHgEE e Wy
(Kohles et al., 1990), % A4 Ad &, AVA=8
T B54LE A3 BEQHS WA AAslg FuF
T5RYS AES de WHHMEY E, 1995),
TEEH AHAA AEE EEFES D] 43 F
HQ F3#e] Zzads dysds WE(Emery &
Blumental, 1990) 5& B3l £ d79 $ZFzxze

8RR IA ATE A2z

We B9 Bert Yok Az
V. 48 4 AHA

B A7 FEEad] ERES Tadte 2%
gx quAtEe] 855 220 AT 29, &A1,

a4, %, 71578 2 58, ASUSE Fo A
EHE B Y38l Al=HAT
Qs AEA KT &4 84 258ad AdF
A 30Mo]%d 504 elstel AmAL F 6709 ot 8F&
A AR, AE2EE o|FgH HAlel G
AP F2A ool glutm wAwgte ) HAHA &F
ol REXRE Ta YA FE FELE ThA 441
L gAes, 239e $EZR AL A AAE, 21
He gzres 433

A7) 19999 49 145E 79109714 853
o2 8%F9 A I, w2 &AM SR Wi
TEFH FATHY ol F A, 85I FeR T
Y FEEZ2IPL AAEEY. H¥AR 8F F A 1
FE 239 257 639 @A 25T AAEH T, v
1 75 B<dolle 2 389 dA 2EH T 439
A 255 dAEIden 239 Ax&4FH, TF4)
< HIysc. APAXA - Fol] 4 ¥ 2,
AT, 8%, 71Nz Ay ¥edd &
AENEEE S35k v malsict.

AZEMNL SAS Programe AHEF O  paired
t-test, unpaired t-test, ANCOVAE o]&slo] ¥4
etk o A o 2
1. 22 9 429 HUy$Ea AT digh o9y

€ 4%x 30 */sec, 60 */secolAd A¥Fo] gxT

o gt FoEtA Frletd e, A2 g F2

o HU+Ev)Ee Z4E 30 “/sec, 60 */secolMd A

dire] tizdd W) ZAistdevt F 3k {9

g zpol= gt
2. 2T 2 A2 242 AFA dE FL2

&z 120 °/secollA AETo] dizTd] vls) -9

sHAl F7hshich

)

dr o

bS]

Lo
z
rr

. =
4. 71530 e AT d2F 2F FosA Aaskd
w7kl el atol= gl
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2& AT dxT vd Fol3A HhEHAL
, AEVEFTE g2TdA fosA gasgoy
30 Fol3t Aol gl
6. A¥A gl FAA Aoyt UL Aol i3 F
AFEA S QAR 23 1 F 44% 120 ° /secol
Ao el FLFT ASo) It FdF] vl A
A - Fo] zolo] i FHFAd= gl 49 F
ARTT dz2F e fo @ el gk
olde] ZAIE B AoM AAG EFE2ayge gt
428389 283 2ATY, Rd¥E /MWD B
TR 725 AoAA WHLERANE Y AR
A BEFAYE 4 & YA
webA ESALEC] T A BUARAIENA B $EER
ade S AFsld ALY § Y=ES YW 8%
¢3lo] 8ol @ Ao Argd

-{n_E,-lo

e, AR, wniA, BAZ, MEE (1996). w4
258 AA-PE 2. MG ERA], 20(4),
1023-1027.

ZA%G (1999). 8.88A9] 2EAE, Y4EEA work
shop; 1999 Nov 28; Seoul : YAA-LEAIY3].
AYF |, A (1996). LFFA | slolM aRFZE
7 e 04E%e NeEY YIEYX 848

2], 3(3), 247-259.

A, AER(1999). L84 A& BAL
AR (1982). =919 YRS} BT A7, t@st
e33R, 20(3), 45-54.
A48 (1993). =99 AZSHP9 s} o BHHwel

o #A A7, =Adige] =902 FHoz (A}
A=) H% : mviEta,
zhﬁ (1997). 544 8 T34 AgEd Yo FF
Fedxte 1—1‘7]? 38 HAe 9% (A e
-5'_-] g A=A

AL (1997). 1237 544 &%l 8E8#Ae &7
T 38 vAEs 4% [(HASHAER] e - @
FA SN},

AAA (1994). B8 dAe] A {E T 1AZ2FA S,
ANESRHe] BA. A EE] Mg 0 AL
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- Abstract -

Key concept : Chronic Low Back Pain, Exercise
Program, Female Teacher

The Effect of Exercise Program on
Chronic Low Back Pain
in Female Teachers of Elementary
School

Choi, Soon-Young*

This study was performed to probe the effect
of exercise program on muscle strength,
endurance, flexibility, pain, disability level and
life satisfaction in female teachers of elementary
school who complain of low back pain.

For this study, 44 female teachers aged 30-50
years with mechanical low back pain of 6
months” duration, who had the structural
normalities in the lumbar spine, were recruited
from April 1 to July 10 1999. Twenty three out

* Assistant Professor Department of Nursing, Yeojoo
Institute of Technology
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of them were assigned to the experimental group

and twenty one to the control group.

The exercise program consisted of education
on right postures, the etiology and diagnosis of
low back pain, and exercise intervention such as
muscle relaxation, elongation and strengthening.
With 8 weeks program, the subjects received
two sessions of education and six sessions of
group exercise in the 1st week, while three
sessions of group exercise and four sessions of
individual exercise weekly and two sessions of
education during the later 7 weeks. The muscle
strength and endurance were measured by
Cybex 770, the flexibility by flexibility
measurement machine, the intensity of pain by
Visual Analogue Scale (VAS), the level of
disability by Oswestry low back pain disability
scale, depression by Beck depression inventory
(BDI), and life satisfaction by Life satisfaction
index-Z. Study measurements were taken before
and after 8 weeks exercise program. Data were
analyzed wusing paired t-test, t-test, and
ANCOVA.

The results were as follows
1. The flexors and extensors peak torque and

flexors bpeak torque per body weight of

experimental  group  were  significantly
increased at test velocities 30 “/sec, 60 */sec
compared with those of control group. There
was no significant difference in extensors

peak torque per flexors peak torque at 30 °

/sec, 60 °/sec between experimental and

control group.

2. The flexors and extensors total work and
flexors total work per body weight of
experimental group were significantly increased
at 120 °/sec, compared with those of control
group.

A7z A ATH A2%

3. The flexibility of lumbar spine in experimental
group was significantly increased compared
with that of control group. The pains in
anterior, posterior, left lateral and right
lateral bending and in rotation of

experimental  group  were  significantly
increased compared with those of control
group.

4. The Oswestry disability scores of experimental
and control group were significantly decreased,
and there was no difference in the Oswestry
disability score change between experimental
and control group.

5. The scores of BDI of experimental group
were significantly decreased compared with
those of control group. Life satisfaction
index-Z scores of experimental group were
not changed, but those of control group
were significantly decreased. There was no
difference in the score change of Life
satisfaction index-Z between experimental
and control group.

6. ANCOVA analysis for the data variables of
inhomogeneous baseline represented that
there was no significant difference in
extensors peaki torque and extensors total
work at 120 “/sec and extensor total work
per body weight at 120 °/sec change
between experimental group and control
group.

These findings indicate that the exercise
program could be effective in increasing the
muscle strength, endurance, flexibility and
decreasing pain, improving depression in female
teachers of elementary school with chronic low
back pain. It is suggested that the exercise
program could be an essential factor for the
effective nursing intervention to the patients

suffered from chronic low back pain.
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