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PURPOSE This study aimed to investigate the effects of an 8-week unstable surface
Pilates training on physical fitness, abdominal muscle thickness, lumbar isokinetic
muscle function, and pain in women aged 30-40 who are living a sedentary lifestyle
and experiencing nonspecific low back pain. METHODS The training group (TR, n
= 15) performed Pilates using small apparatuses on an unstable surface for 50 min/
session, three sessions per week for 8 weeks, whereas the control group (n = 13)
maintained their usual living pattern during the same intervention period. RESULTS
1) The body weight, body mass index, percent body fat, and fat mass decreased
significantly in the TR, 2) whereas the hand grip strength, trunk extension, sit-and-
reach, and modified Schober test scores improved significantly. 3) The thickness
of the external oblique, internal oblique, and transversus abdominis increased
significantly in the TR. 4) Lumbar isokinetic flexor strength per body weight increased
significantly in the TR. The endurance and endurance per body weight of the lumbar
isokinetic extensor and lumbar isokinetic flexor also significantly increased in the
TR. 5) The Korean Oswestry disability index (KODI) and the visual analog scale (VAS)
score decreased significantly in the TR. 6) Significant negative correlations were found
between the change rates in the KODI and nondominant hand grip strength, external
oblique thickness, transversus abdominis thickness, and lumbar isokinetic extensor
endurance. A significant negative correlation was found between the change rates
in the VAS score and external oblique thickness. CONCLUSIONS The results revealed
that the 8-week unstable surface Pilates training was beneficial in improving physical
fitness, abdominal muscle thickness, lumbar isokinetic muscle function, disability
index, and pain levels in women aged 30-40 years who were having a sedentary
lifestyle and experiencing nonspecific low back pain.
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= =20 & o]ojx]7] wjzoltt.

o] Hgs} 252 M A AW 5 B A AW 252
T2 5 9\13} o] F &M AW 52 AA 9 #3125 Al
=259 & Z7A7]1 22 (Marshall & Murphy, 2005), 4173
A A== %; S5 FELE Ao 55k 28, 43858
9 b A-S WAl A(Verhagen et al., 2004) 7o oH4s} 52
o5l gy}l Mo g FEuly Qom QE o] gifAel &
A& p2Elojol gttl R EItHPandya & Shukla, 2021). ©]
o} FHsto] R 59AE o2 B AAH 5= AA7 A3t
Stevens et al.(20060) AEFEARE SFET}F FoHA S7FE AT
B33, Chung et al.(2013)2 349} 5H trE 29| thH 2
o] foJotA F71E A& st

Aot A= B8 AAHA o] FojX = Fof M3 52 %
P 4= Sl dHHHR LeWHoEA A7) A&, FAA, AEA,
718 A5 9 7|e 5 13 Hluste] 85 AskE 9% dA4E
= A0 E et on(Hayden et al., 2021), 5°] &
HEE AHH 0 & QPHsHA F2o] 880 gt Q4o 3 ox—*-?l &l

A= 2082 HuE Gtk (Patti et al., 2023). £ M 8%
kAol Al "aEtE|AS A A3 Batibay et al.(2021)2 QAR5
(oswestry disability index: ODD2} 5547+ = (visual analogue
scale: VAS)9] #4&, 85 f4y 85 289 37F, 181 g4
&, 532 9 W-EARE FAY {5t S Balsto] dehH A
7} 85 A3 913t o] P} B0 2A Adehs THoH

A&t W8-S SYoH, o] g3t 25t 919 AAH 259
54 BF xSk Qs B0 AAH e A EgojdS 8%
Aol A 85 To19] 7]5-E FHAA 6= S = U2
Zo & 7). ey HI7HA] 9 tiFREe] 250 A9

TollAl= PEA AR A A Fo] b3 5-& AABHIAL %
X]Z]quﬂﬁ AARE Fo] PS50l 85 E 853 WHelof n]x

FFE FET A= wf FETE Aot} TSt = QoflA] 4=
0“51 /39 A9 A4 i 1R tdR A 23 o] W50
A 0] 30~409 88 o] o= g A7t Basit

w2hA] o] A-tollA= 8579 ERMY A AW dEtHA Edolyd
o] 30~40t) FHAYE HEC|H 85 o9 A, B FA, 8%
(low back) 5448 715 € B5=0l 1A= FFS F8otLA of
Fom, o] Boto] XYL g9 nlEold {FTHA RIQIE 7]
Aotz 15t atE Q1 WS Alg-otaAt skl
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308 < Byt e SA-H 1584 FA4 FFstile
L, BAI-RONA 270l EEote] F 289 HolEE HE 24519
o}, iAAEE G*Power 3.1(Faul et al., 2009)2 /\}'9-0}0‘-] ArEs)
Aot A ‘E—T’-(Ali et al., 2020)& #a1ste] avt=7] .30, AAE
.80, 1811 §9l5E 055 A-&3t A3 2590 AEE oY, g

2 Tefolo] 3 3099 HAE BRsL

kjss.sports.re.kr

Table 1. Characteristics of participants (mean+SD)
Groups TR CON
Variables (n=15) (n=13) p

Age (yrs) 38.93+1.36 39.77+1.59 .691
Height (cm) 163.60+1.40 162.18+1.10 444
Weight (kg) 61.23+9.81 62.70+£10.90 710
BMI (kg/m?) 22.79+2.73 23.89+4.40 428
%BF (%) 30.58+3.18 30.15+5.69 813
Fat mass (kg) 18.98+4.98 19.45+7.11 .838
FFM (kg) 42.2545.02 43.25+3.96 .568

TR: Training group; CON: Control group; BMI: Body mass
index; %BF: Percent body fat, FFM: Fat free mass.

A RS 23 712 1) YAy AFE Wil gl I
H %9 ojgo] gl HEC|H 852 /M A, 2) oFF B+ 84
7t ol HAYEE ofH, ST L= T 30% FIRe R k= A
(Park et al., 2017), 3) =0l 254 o) x]4(Korean oswestry
disability index: KODI) 10~18%¢91 &}, 1811 4) |+ 67§47t Al

AAQl 25 EFoldol Zofgt v} gli= A= SH3iTh. A tidA
AQ 712 1) 85 9] 7+ Agko g Qlsto] AAR} Ao Fojsl]
oj2]& Aot 2) &5 ZEIH] A E0] 90% 1INl AHE 5,

A5 JPolr] Holl Kefisha Ayg-a2 )2 5 AKHGIRB-
24-300)= ottt HE tidAbol A Ate] E- 1} HAje] tiste
25| A% F o] & olsfistal 5ok ARFE HANS A E |
I Ao Hofste s shirh. thdRY] AA A E/492 (Table 1)°]
A E viel 2t
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BE AR SA) 47) ojgie] WEstel AATA, A, B £,
2% 554 275 W BFE S40) Folstgch. tap 48417+
olANE g% U I LFL L, 74T ol SHE H3t 4

HelA B4 Faol WESETE. A AFLFRAA 3, B

A 19, 223 235 AAR 1902 TAHglon], AAL

o ARHARE BUT WO APEct,

1) AlA 4

A2 AABSM330, @Rlutd, sH=hE E4et ek AF, Al
A, AXE, 1D AAGFES AAA/NAFE Y ]
(X-scan Plus-1I, Az, $=H& Z35tat. AlSke)S A%
9] AF(m) L2 ol AAFAFE A&t

2) A4

o8& Hrkehr] §isto] ek A(T.K.K. 5401, TAKEL, Y&)& oF
g Aokt #-9 AR 2314 EHoto] 22 4= 0.1 kg &
A= 7155t

/59 FA8ES Hriol] Hsoto] Ao, FdE 9 +HH4HF
AHmodified schober’s test)S AA|SI T AEZL A SZHA]
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(T.K.K, 5404, TAKEI, &2 &30, & 23] HA|5to] &
2 3E 0.1 cm FH= 7S5 FHA2L A= S7971(THP2,
@ ool R SA6tloH, F 23] AAlsto] =2 g
< 0.1 cm BRI 7S50t SAEAHAAE F 23] AAlsHo]
2 32 0.1 cm 992 71551t

OEERS

529 FAE SH5H7] Yot ME 253 94 ARG
(HS70A, @AWt <, =n)E AREstlon, B3 (transversus
abdominis), ¥EAZ(external oblique), 181 WEAE
(internal oblique)®] F71E =735} t}. Doppler Ultrasounds
4~12 Hz A3 HE719}F T &S] 4.0 MHz9] 94 Sk €
4.0~10.0 MHz®] 7H =29 F3to) A F2sitt. B FA
7 A Teyhen et al.(2005)°] A3t 353A}9] BR Hojg7|7]
Zhhollowing)oll tiet 223} Y4 54 TEEZS H 8513t 4
Al 253 GdE 0|8 B FA 52 A9 oA
9Naxilla)o] F7F 2l wet 95 FEs AH 22 HEAKlinear
transducer)& BHFH| 1L, 5 &I} AlojE Yot FAHRJA &
717 29 o om A& FPFoteH, B FAE 0.01 cm FHE
71E3519 ). o]9t 2 B2 Teyhen et al.(2005)0] 9]5to] 412 %=
7} AZ= %13, Abdelwahab et al.(2024)°] oJ5to] Eld =7} A&
=3}

ol A

12

4) 8% 5&49 <75

544 271% &% AHl(Biodex System 3, Biodex Medical
System, "]=)E o] &35t QK9] ZFZ(flexion)T} Al (extension)
oA 21} ZX|1HS £33} Reyes-Ferrada et al.(2023)
9] HEt-EAE g o2 QFER A HHsHA T 4= U= 5
&4 s AEERE AAot. 8% 5549 <82 60°/secoll A
53] &5tk HEES 0.01 Nm 992 S451o] 58549 A2
g 554 SLY0E AAISIRIL, olF AF2E Yol AFT
54 A28 AlSY 5548 22Y & AASkat 87 554
TATFELE 120°/secolA 153 2435130k HH LTS 0.01 Nm
G2 SA5to] 554 AZATEY 55 2XATHORE AA]
S, olE AFLR Yol AFT 554 ALA+EH ST
58 FIATECE AASHt olet 22 W2 Guilhem et
al.(2014)] Jsto] A= et B ert FS = AT

Table 2. Unstable surface Pilates training program

5) &%

(1) 8870 A+

/B0 Qg Foff F== FPLo] tht T2 Aot 72kt
KODIE Al&-3to] B715+9ic}. KODIQ] Cronbach’s e .916°]1,
AA-AAAL AFE AlSE 93302 8% 4 T4 ALt
=2 7Zog solEQlti(Jeon et al., 2006). 59 7 J9L &
5 AE, RIS, 24 =71, 271, 971, A 71, A7), AR
9 ofgfo] mPtETE FHL 457, 7 FE2 0~5%0H, 02 Aol
7t e AY 5HZ At Aot e A9-E UEhdth X whet
0~98L2 A3 AFll, 10~1882 5= o, 19~2782 535 M,
23 283 ol HAARl Bgo] E7FsT AR B 4 9
tHJeon et al., 2006).

o

(2) BZALE(VAS)

2% H=E B7ket] fisto] VAS B7HAE AH8Sgitt. VASS] |
= 0~102.24 5F0] §le 4F 022 B, k9] 554
3% 1002 HASHES 19l 858Atol7] 9114 VAS7FKODI
o ¥ AHBA(=.677)8 HetlE AR HuHAH(Kim &
Lee, 2013).

A2 By

o] AFoA HAF 5 AETE EET By AAW et
2 Edlo]d o2, Herman(2004)0] AHet EQH A AH dete] A
Edo]dZ 7|9t & gt Chung et al.(2013)& o] 97| E2jof gt
A - Bt ol 71E 479 B AXE detE A EF
olgdZ B, AF VYT, e ¥ BLEY 5 AVSHE 250 =

#o] S0l 317 Wlolu, o] Aol Hrt He] choyet &

Hoe mYsp] SAste] 48 st YU 25 Felet

E3 LFYEE FAUR F75le] Edoldel Uelel wslet
1=}

739 s Hhgdsttt. 252 SA A BeE A EFold AlH
oA AE Egfolv o] Ao upet U= it

857t F 33, FHlRE 5, BF 408, 191 HEes 55O
27 AAetl o, Ak g £ T2 500 {93
AAYE(TPE WHAARE, FofAxE= =5 o850 82 A
WS A5 tHSaeterbakken & Fimland, 2012). 545%E= &
BAZ = (ratings of perceived exertion)@ AA|SFH.0H, Fx}of u}
2 A= HA ST A Williams, 2017). ©] A7kl A =gt
dapg A 2 3H0] FQ W-8-2 (Table 2ol A|A1H vie} A,

= [+

Exercise (Duration)

Program

Intensity

Warm up (5 min)

Pelvic tilt, Single & double leg toe tap, Transversus abdominis activation

19~2" wk: RPE 11~12

Abdominal Single leg stretch, Double leg stretch, Criss cross, Roll up 8 reps, 2 sets
. . Back Bridge, Shoulder bridge, Swimming
Main exercise - o . 3"-5" wk: RPE 13~14
. Side Side kick, Side plank
(40 min) - - : 8 reps, 2 sets
Rotation Spine twist, Saw
Whole body Leg pull, Squat, Lunge 6"~8" wk: RPE 15

Cool down (5 min)

Active stretch, Self-myofascial release

10 reps, 2 sets

RPE: Ratings of perceived exertion.
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o
EE
AmA 2 P

o] AFoA £-3 BE A7 E SPSS PC+ for Windows(version
28.0)02 EAAH. 7« AFS B (mean)d EEHA
(standard deviation: SD)Z AAS}IH ) Hlolg 9] AL &9l
3}7] 915t0d Shapiro-Wilks testE AAISFALE. & A 7H 4 = 4]
7] 2+ Wt AtolE FAlol EA45H7] fl5to] BHE: o] UEARE A (two-
way repeated ANOVA)S AAJSIFATE Aty A]7]9] A5 2Rg0]
RISt A 2 e W & HAF HY] Aol &5 -AFLo R, 91
ZF A7) W & At 7k Afol= =9 ~HF R B4 Fad
9 A5 20| G 7]+= Partial 5”2 AIA5HA E} 4109 ‘3194-
& FAEEAE B4 flote] RS AT BE
AR Fo5E(e) 052 A7kt

A7 2
AA

AAFEL AAGZNA A 7194 FAINT FSHA YE L, A,
AAZA G, AAYE D AAGZNA A A7) "Ji ol

Sl tehter. £35S A%, AL, AXGE L A
o] §-0J5}] 2 F9IeK Table 3).

A=

AZZoN A Aeo] FaTI S5 Ueida, F5 ok, A%
2 A2 A A|7]9] FEI7 Gol5HA LEhGoH, vFEE ofy,

A2, #AZ A $4E NG e A7) F5Ago]
I3 ehie, £5ge HRS o, AEE, AHF © 44
s G5 FEGAh AT AFN ST
AF2o] BAYTET FI5H £ 202 trehdtk(Table 4).

oA A719] FEIF GISPA LR T, SJRARE, A2
BRI Y3k 41719 FBHgo] felatA et 253
SBAL, YBAT W B o] SofahA FYEPOH, A
of 2B AZ0] RelaHA BAF UK Table 5).

2 T
fr o
FIJ

S 2ol M A]719] Fanrt Folst
A e, AT 554 %ﬁoﬂ/‘i et} A1719] FEARgol £
SJSHA LR TE%Q‘:ML FARRNA AT 554 =2l
FASHA FIE oM, AFAAL AN D] AT 55
g 220l BAHTES v«l S &2 A2 & YERgTKTable 6).

85 5544 TA TN Bste] 554 AZATY, 554 =2
A7E 9 AT 5549 AZATFHAM Ao FEI7T F5H
UEAL, 554 A2AT7E, 554 22479, As9 554 A
AT 9 AFT 554 %11]—_;‘3‘011*1 A7) =R} o5t
A yvehgen, 44 AZA7E, 5549 22479, AT 55
g AZATE L AFTY 554 AN AdH A7 B4R
gl oot HEbdT. 2T 554 A2AT7E, 554
SIATY, AT 559 AZATY H AST 5H =2A7H

ol felsHA Fysigon, EAEe) 5

23 544 2l Bl S5 A0Y, 544 228, 459

544 22ATER AFY
44 AT GV FYHATE. AFAA AFIH 25
Qgol 54y AaNTE, 544 B2ATE, AFY 544 A2

o

Table 3. Changes in body composition in two groups (mean*SD)

Variables Groups Pre Time A% F Partial #*
Weight TR 61.23:9.81 59.96+9.89  ** 2,07 Group 0.331 0.013
(ke) CON  62.70+1090  63.04+11.34 0.54 fime. 3646 0123
GroupxTime  11.022 ++ 0.298
Body mass index TR 22.79+2.73 2230287  ** 215 (;?:115 ;2‘1“2‘ g‘ﬁz
(kg/m’) CON  23.89+4.40 24.05+4.63 067 GroupxTime 13316 ++ 0339
Percent body fat TR 30.58+3.18 29424355 *x 379 (;21: (712;55‘ N g.(Z)(l)é
(%) CON  30.15+5.69 30.31+5.74 053 GroupxTime 12481 -+ 0324
Fat mass TR 18.98+4.98 17.9245.12  ** -559 (;fr‘ll: gizé N g-‘l’gg
(kg) CON  1945+7.11 19.68+7.29 LIS GroupxTime 15290 ++ 0370
Fat free mass TR 4225+5.02 42.03+4.99 -0.52 (;fl?r‘l‘ep g-‘l‘gg 8-8(1);
(kg) CON  43.25+3.96 43.36+4.18 025 GroupxTime  1.505 0.055

TR: Training group; CON: Control group; +p<.05, ++p<.01, +++p<.001: Significant main effect and/or interaction;

**p<.01: Significant difference between pre- and post-test.
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Table 4. Changes in body composition in two groups (mean+SD)
) Time L,
Variables Groups A% F Partial 5
Pre Post
Grou 0.163 0.006
Dominant hand grip strength TR 23.1943.65  24.59+4.46 6.04 Tim: iroe o4
(kg) ' '
g CON  23.0443.75  23.47+4.95 1.87 GroupxTime 1,199 0.046
Grou, 0.059 0.002
Nondominant hand grip strength TR 21.48+3.71  23.64+4.22  *** 10.06 Tim: 5096 0.077
K . .
(kg) CON 22684327  21.7743.73 401 GroupxTime 12498 4+ 0333
Trunk extension TR 32.0889.05 41.694820¢ *** 2906 C;::ep ‘9"3; :+ g;z;
cm ) '
(cm) CON 31204811  29.30+9.12 609 GroupxTime 15.856 -+ 0388
Group 0.947 0.040
L TR 3.66+£11.45  9.10+11.36  ** 148.63
Sit a(‘l‘rinr)ea‘:h Time 9301 ++ 0288
CON 9.82+7.02 10.45+5.78 6.42 GroupxTime 5822  + 0202
Modified Schober test TR 2027150 2113159 * 424 C;r;f 32?: gg;j
cm ' '
(cm) CON  2028+1.07  20.12137 079 GowpxTime 5647  +  0.184
TR: Training group; CON: Control group; +p<.05, ++p<.01, +++p<.001: Significant main effect and/or interaction;
*p<.05, ¥*p<.01, ***p<.001: Significant difference between pre- and post-test;
# Significant difference between two groups within a test.
Table 5. Changes in thickness of abdominal muscle in two groups (mean+SD)
. Time L,
Variables Groups A% F Partial 5
Pre Post
Grou; 1.905 0.071
Thickness of external oblique TR 0.30£0.06 0.37+0.08  *** 23.33 Tim: 0.809 0.031
cm . . .
(cm) CON 0.400.12  0.35+0.09 1250 G oupxTime 23204 +++ 0481
Group 0.450 0.018
: ; ; TR 0.46+0.10 0.52+0.08 *13.04
Thickness of Cl;:lt;mal oblique Time 3.863 0134
CON 0.51+0.07 0.51+0.08 0.00 GroupTime 4364 -+ 0.149
Grou, 0.612 0.026
Thickness of transversus TR 0.28+0.06 0.41+£0.09  *** 46.43 Tim : 20405 1t 0470
abdominis (cm : :
(cm) CON 0.32+0.05  0.33+0.07 393 GroupxTime 15211 ++ 0398

TR: Training group; CON: Control group; +p<.05, +++p<.001: Significant main effect and/or interaction;
*p<.05, ¥**p<.001: Significant difference between pre- and post-test.

A7 L AFGF 5449 S2ATHl FAYRHT G50 £
A92 vehgekTable 7).

5k

VASIIA ete] a3} f-2J5H YR, KODIZH VASOlA Al
719 AL 595 UERte s, KODIF VASOIA ek} A]7]
o] Aol §-o5HA Uetitth 2539 KODI®F VAS7H §-9]
SHAl AAE oM, AEHA A4 25T KODI® VAS7H
FAR Tl Hlste] fofotAl 2 AR YERHLTH Table 8).
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19] Wake 71

SEEA

u]F2 ofejo] WislgT} KODIO) #iatks 710 folsh 2 AuipA
7} epdthe=-525). RE AT Welo] Wslaw} VAS] W}
£ Zol= §oI3t ARITAY} YRR 9kTHTable 9).

AEARL(r=-.488)] Wske % BT FA(r=-.394)9] Hele
KODI®] ¥ske 7hofl frofet 4] a7 Uehth. e EAE =
7o) Mkt VASO| #3he Zbo fofdt 4 A (r=-.555)7}
UERL T Table 10).

S5 AIZAFH 2 WeE KODIO| Weke Ztof 9]
SHIATE UERRTH=-.421). BE 87 S84 27 uH

rz
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Table 6. Changes in lumbar isokinetic muscular strength in two groups (mean+SD)
. Time L
Variables Groups A% F Partial #
Pre Post
Group 1.739 0.065
et TR 125.81453.91  192.94+68.73 53.36
Isokinetic e()lc\tler:rrll)sor strength Time $2942 44+ 0.676
=+ ==
CON  107.90+42.77  155.70+60.22 44.30 GroupxTime 1478 0.056
Group 0.130 0.005
et TR 62.20+29.80 88.86+26.70 42.86
Isokinetic (?\Ienﬁ())r strength Time 24758 +++ 0545
+ +
CON  63.77+20.45 80.66+23.01 26.49 GroupxTime 1,447 0.057
Group 3.160 0.112
Isokinetic extensor strength per TR 198.80+84.86  319.55+98.10 60.74 )
body weight (%BW) CON  167.82+54.64  244.58+86.03 45.74 fime 00480 " 0708
' ’ ' ’ ’ GroupxTime  2.999 0.107
Group 3.763 0.136
Isokinetic flexor strength per TR 102.00+38.03  164.01+19.98# *** 60.79 ]
body weight (%BW) CON  99.49+26.80  126.92432.55 * 27.57 fime 20309 0o
' ’ ) ’ ’ GroupxTime  7.523 + 0.239
TR: Training group; CON: Control group; +p<.05, +++p<.001: Significant main effect and/or interaction;
*p<.05, ¥**p<.001: Significant difference between pre- and post-test; # Significant difference between two groups within a test.
Table 7. Changes in lumbar isokinetic muscular endurance in two groups (mean+SD)
T
Variables Groups e A% F Partial 7
Pre Post
Isokinetic extensor TR 887.19+4679.55  1621.82+1208.65% ** s2.80 ~ Orow 3146+ 0171
endurance Time 10.545 ++ 0.297
(Nm) CON  608.78+349.01 647.31+414.54 6.33 GroupxTime  8.547 ++ 0255
Isokinetic flexor TR 38720428943  900.08+424.52%  **x 13246 ~ Orouwp 4832+ 0162
endurance s Time 45464 +++  0.645
(Nm) CON  284.19+161.42 519.66+312.48 82.86 GroupxTime 6247  + 0.200
Isokinetic extensor TR 133.87+90.85  222.95:127.04#  ** 66.54 Group 6.098 + - 0.196
endurance per body Time 8.604 ++ 0.256
weight (%BW) CON 98.62+51.05 102.09+64.55 3.52 GroupxTime 7361 N 0227
Tsokinetic flexor TR 58.89+37.03  120.34+52.71%  *+x Jo435  Jrowp 2976 0-106
endurance per body Time 47308 +++  0.654
. kk
weight (%BW) CON 48.86+25.03 79.10+45.23 61.89 GroupxTime 5481  + 0.180
TR: Training group; CON: Control group; +p<.05, ++p<.01, +++p<.001: Significant main effect and/or interaction;
**p<.01, ***p<.001: Significant difference between pre- and post-test; # Significant difference between two groups within a test.
Table 8. Changes in pain in two groups (mean+SD)
. Time L
1 A° F Partial
Variables Groups Pre Post % artial 7
KODI TR 13.87+3.02 6.60+3.64#  *F*  -64.42 Group 3776 0131
(points) Time 20.243 +++ 0.447
+ + -
CON 12.67+1.83 12.42+5.66 9.23 GroupxTime  17.640 +++ 0.414
. ++ .
VAS TR 520£1.66 185:0.064  *xx  sp4p oo 9479 0914
(points) Time 32441 +++ 0.565
+ + -
CON 5.42+1.73 4.9242.11 1.97 GroupxTime  17.792 +++ 0416

KODI: Korean oswestry disability index; VAS: Visual analogue scale; TR: Training group; CON: Control group;
++p<.01, +++p<.001: Significant main effect and/or interaction; ***p<.001: Significant difference between pre- and post-test;
# Significant difference between two groups within a test.
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Table 9. Correlation between change rate in physical fitness and change rate in pain

Variables 1 2 3 4 5
KODI -.263 -.525%* -.343 -.203 -.354
VAS .040 -.378 -.286 -.158 -.257

1: Dominant hand grip strength, 2: Nondominant hand grip strength, 3: Trunk extension, 4: Sit-and-reach, 5: Modified Schober test;

#4p< 01,

Table 10. Correlation between change rate in abdominal muscle thickness and change rate in pain

Variables 1 2 3
KODI -.488%* -.235 -.394%*
VAS -.555%* -.244 -.302

1: Thickness of external oblique, 2: Thickness of internal oblique, 3: Thickness of transversus abdominis;

*p<.05, **p<.01.

Table 11. Correlation between change rate of lumbar isokinetic muscle function and change rate of pain

Variables 1 2 3 5 6 7 8
KODI -.070 -.114 -.103 -421%* -.305 -317 -.243
VAS -.032 256 -.107 -.270 -.006 -.204 -.084

1: Isokinetic extensor strength, 2: Isokinetic flexor strength, 3: Isokinetic extensor strength per body weight, 4: Isokinetic flexor strength
per body weight, 5: Isokinetic extensor endurance, 6: Isokinetic flexor endurance, 7: Isokinetic extensor endurance per body weight, 8:

Isokinetic flexor endurance per body weight; *p<.05.

Ho&T VASS] ¥ske Zholl= R-ofgt A 7F YebvA] ekortt
(Table 11).
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