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Trunk Stabilization Exercise Improves Gait Efficiency in College

Students With Chronic Low Back Pain: A Predictive Analysis
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Abstract
Background: Low back pain (LBP) in young adults is
increasingly associated with impaired neuro-
muscular control and reduced gait efficiency.
Although trunk stabilization exercise (TSE) is known
to improve pain, muscle activation, and functional
movement, the integrated mechanisms and pre-
dictors underlying gait improvement remain
unclear.
Design: Prospective pre—post intervention study.
Methods: Twenty-seven university students with LBP
participated in a 4-week TSE program (40 mi-
nutes/day, 5 days/week). Pre- and post-intervention
assessments included spatiotemporal gait variables
(stride length, stance phase, single-limb stance),
lower-limb joint angles, and electromyographic
muscle activation (RF, TA, BF, SOL, GCM, POP)
during gait. Pain intensity (VAS) and functional dis-
ability (K-ODI) were also evaluated. Repeated
measures ANOVA was used to determine pre—post
changes, and multiple linear regression analysis was
performed to identify predictors of stride length
improvement.
Results: The TSE program significantly reduced pain
and disability (p<0.001) and improved stride length,
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stance symmetry, and hip flexion angle (p<0.05).
The regression model significantly predicted stride
length  improvement (Adj.R*=0.629, p=0.009).
Baseline stride stability (4<0.78, p=0.001) and pain
reduction (40.39, p=0.014) were identified as the
strongest predictors. Changes in TA activation and
disability showed recovery trends but were not stat-
istically significant predictors.

Conclusion: A 4-week TSE program effectively im-
proved gait efficiency in young adults with LBP.
The findings suggest that baseline gait stability and
the magnitude of pain reduction are key determi-
nants of stride length improvement. Clinically, as-
sessing initial gait stability may help predict treat-

ment outcomes and tailor rehabilitation strategies.
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I. A &

Mg 8%8(Low Back Pain, LBP)Z AJ19] 70~85%7F LAY &<t &t ¥ o A¥sl= &3t Z=4A dge =, 370
Y ol T5°] A&E S WHoE ERE W 552 Hol B9, 284 ¥ 98E £35S (disability) A5HE
ZHSHAhn 5, 2024; Hartvigsen 5, 2018). 2 A7t J}"V“%er AOLEZ|7] AR Z7) AAES 740 e
Agr]o] Hisk=m tiohiE 2t A2 AR5 85 +HEC| Skl /e, ol d959 LBP= 524 EF
Hoh= XA 2&(postural control) 58 #ote} 3 M3t £8:-9] 7|5 FHo] 8 YeloZ B yEtKAlshehri
5, 2023; Jeong 5, 2022). 0|23t 7154 EAS Holk ghy QF Ixf= B A| BE 22]9]9] WEA(variability)
2 S7Fsl P8/ (stability)2 23518 HAsk= A Holed), ole 55 € X 39 ¥ QJ—} Ate]o] okeghE
FIEcKNishi 5, 2021). b4 F2 TH] 85 SAo|AlE Bt 55 48FE dol 55, B9 95 284 %
A A4S ZHst= A EA(multidimensional treatment)”F 79 HIn 5, 2021; Gorji 5, 2022).

H3Yo g TEo B4 S5%to g AYEr|Htt 5 oFgA(trunk stability)®} A1 Z&(neuromuscular
control)°] E&=ofoF 7kt H3F BAJo|tKSaito &, 2023). 12U R 85(LBP) ¥ 38| HAA(LDH) k=
EZ9o 3udly F3L A5 Ysf E—“L—(strlde length)@ gt W& Zol(step length)E &°laL, HA| =A]7]
(stance phase) H[EE =29, ©oFA| X|A|7|(single support time)E Y=ol A& UtHSmith 5, 2022;
Bonab 5, 2023). o]Z3t X3 wfjgl9] Q}Q]r 2£8-9] | g839Q FA| £=(co-contraction)2 7154l X|$(ODI)
ofglel Wt o] FHIAE Holn, ol= ARG ofug} gkxte] Yt 913l =ol= 82lo] HtHWang &
2020; Ge &, 2021). 53] oS 233 a2 AFRloAY 252 ot AHE, ¢ &4 2 DB H(daily 1fe)
o] 23] Jgke m 4= 9lo] 7] IE7F 2935Kllic 5, 2021; Rozac¥ Miksié, 2021).

5 Me 23 #39 A aQlolth 552 &S AUty HAE o 5= =0l I pain-
spasm-pain cycle)e AU 35 AS 718 &3l 259 €4 ddS WM ZItAlavi Mehr 5, 2022
Ghamkharﬂ- Kahlaee, 2021). A3A+o] o= 5]g] tyA3(LDH) ¥ H33 F2S(LSS) A= B 5 ot

ZL2X(Rectus Femoris, RE)T} Y47 X(Tibialis Anterior, TA)ETF ofyE}, ‘rjﬂ'ﬂ-#‘*ﬂﬂ:’(Blceps Femoris, BF)
31} AW A Gastrocnemius, GCM)OME thZxzof H|g] =& ZZATZRMS) &2 H}rst SA] $3(co-con-
traction)= BAthil B I3IHtHWang 5, 2020; Zileli®} Cankaya, 2022). ©|#3t 1R &£5-9] v &-82]91 724
I B4 22 2/l B2 5] O H2 obgIlE oot BAF AEo s zesiAu ATE 0 o] AH|E kol1
H3 825 AsfishH 715 ol(ODNet ABEHWang 5, 2020). wHehA] THg LBP ti/dAte] g B7F A] Al51t
W ofuel 5] 250 &Y 2 FA 5 " A 1T 87t Qdth

55 IS} &5 (trunk stabilization exercise, TSE} 0|83t 714 w4517 st HEHQ SAZ, w722
(TrA)Z 222 (Multifidus) 5 A5 FYs 459 A4 28-E 3EAA slaH—Z5t 53419] F4E =]
EZ3} 71540E FA0] AAASCHKIm Yim, 2020; In 5, 2021). A3 7o) wh2d TSES}F 22 25 SA=
S5(VAS)= °F 42% AAA713L 71573155 ODI/RMDQ)E 54%7HA] FolstA 7RAA7 I, H4 2 54 +3
i B3] £2(TUG, 10MWT)E TAANA B3 883 =9ty BRI EJHGorji 5, 2022; Lee 5, 2020). °ol=
E.E‘-_ 0]—1—]/\-]0] _Q’]EEO?" ]I]»F,]— .‘?.____i O] o]— 013] hui] o].x] __—LI,‘__,] H]B_EZJO] _‘_:.__/\] ‘T‘ﬂT(CO COI]U'aCUOI’l)—‘J’ EA(;— XP_Q.
o] £o}&51l, AFT Fdo] Aol AA 7|50l 3EE7] Yl R siAErkWang &, 2020; Kim¥} Yim,
2020).
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weote] BAsk= APl o, S B3 882 old 7[3E& B9l AEA7 A BHHeR AYste b ATt
UAHWernli 5, 2020). THA] Tol, 55 HaU S 4P 424 e 24 € 35 2554 H3lE o]oX| 1,
oj2|gt A WPt F=H o B BEof| ofEA 7|oSt=AlE st &4 EolA 5718kt HES A=
w2 EEtHXu 5, 2025; Christe 5, 2021).

SHH 2 AToA B8 K Aot TR E 7|5 Ame AAlol o5 2442t g o Hary vl Qlony, M9
ALEL HYY EXY B 28475 Hslovt /fEE o g 2388 Ttk HojlA A7 it F ARE Edlst
of 3 389 JS8%1E % A7t oF4] o]FofA]A| ekglY] wielth. olof & A= F HlolEAlE v|AEs}

of T BAe RN, & AolA HAYEA X3t B a& Fde A 71de FEstalAr gt

53] 22 42 ¥hy LBPS th0R §3, 715, B9 B W, thel 1Az, vl 28 Wake A0 53
SHL ofS 7o) AT BAT AL A9 gl Aolrt. Webd £ A7t Wy LBV A HL 41 oz

477F TSEZ 487 5|, 55715 BY B 2R skt SUHOR Bk, ol Wele] By 2o
A G EIAEAS B9 FEsE Ae BHow Wt

. 954y

1. a7

2 A FARFA] AAe OO ek Afst <l 20t thede td o= AAIsHIT: #iE = G*Power
3.1 =2 IH(University of Diisseldorf, Germany)< °|-&5to] th-3H2 7 (paired rtes)o] BLRZE FoE
0.05, &9=7] 0.5(F%F ), A8 0.82 AAsto] AF=Esigion, 1 A} 2|4 27790] At Z 0= Yeptt
FFHOE APARE FUIE B 4Rt 2799 A= EA0] ZE QT At iRl vHA 5lY] 55 Ee
58] BHTES 548N A &, s QAYAER] AofR4(Korean Oswestry Disability Index, K-ODI) 21~40%
o sigsl= S Aol = 7R tishs AAsiginh A9 71eE g 2tk © 85 {4 Ao R Qs
50 AlEh AL @ A4 AL @ AFE T B S A BEAL @ 8F & olgo] Sle AL B dEA R
Ee= B2 AEE B 39 AL BE tidAe A 541 dAjo) dis] S8 A 52 F AU A
ol FIAE 2B £ A7 2% 718 ABEE]AYSI(IRB)9] SAE AR 1040621-202509-HR-073)

S
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wop yEglom, WA7] Hl(Declaration of Helsink)o] &2 A2& 24319tk
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A9 FE PS5 RIS F 4577 P oW, Fojrks AFAT AR 594 70| =E &85
2 139], 4087 AT 52 HorIH. T2 03 1AL APAHKimT}F Yim, 2020; Santamaria 5, 2023)
AR AEAT 29 AR50 FAH 167H] AR ojRojFth A AldoM = AT A He F
Al Holm ekt ApAet 98 WS A &51al, o] 9oll= oAt AlSE TS A A £
Fstdct. oluf A7t 259] -3k (adherence)®} e HASH | fIdll, L& tdAbs WY &5 7% o,

, 5 =5 25 YA(exercise log)oll 7|1ESHeS SIGIth AAR= 3 13] HHIY HAIXE Sl At
ABS HYEHSINOH, WA 2 25 8 Fd= 875t] AA] ditt el AlFeto 2 At
P FEotth 27 T A AE 7F 30%, 4 7t 129 FAle Fofsielor, 550] fE=

A2 SA At 25 Z2O0] 23 1671 32 thad Zti(Table 1). & B7ke 34 A% Y%
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5% A3 &5l A 2% HFY B 58 A= T A58 77

g AApol| A AlFFsERITE. ERE B3 EA] Hofli= Modified Borg Scale(0-10%)& ©]&sto], ti/dAte] 4
257} ‘4% (somewhat strong) 0] T2 wj7hR] EFEY HYE AAoto] 2 AHE F 3]—@“‘4{Onan
S, 2023). Bt 7-15% ool mE AAF EEetdor, SA] K &4

Table 1. ¥5ZZTH,
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W AT A~ RS 302 eiF sg-Eoz St —
327t B5eX) 9 S48t 7 T 158]x24E

B2 g olgt
SR TN 2 RES W gow Wit — Jdols Hz H
3uA] F%o] Solup Tt — 18 94,

B2A: Jg 72 19 olg
W % el Yo M Ut HE wit - 9gol2 Hezow
dele Sohs =7 $A(1R).
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3. SA=T

1) B3 24

Ol

H3o] W #4345 AFHeE Brisk] flsf e b 7IRE Be B AJARN(Gait Checker,
GHW-1100, GHiWell, Korea)& A5t & ZH|= dupeo] ofe £iE Soff B, B &% 59 8 AlF
7t H4E AESITHDI Biase 5, 2020). £ A tdA= B3 WE AioA Eidsto] AAdAE &k (self-se-
lected pace)2 L= I3tk ZF thiidA= 543t 2704 33] vHE S4S stglon, Al W SA% Bd=
25 240l ARESIGITHYan 5, 2022). & ATollA= AR AA7], 2] ZA]7|(single limb support), B (step
length)Z 34 4 A #=2 AAsISith ok AA)7|= B 7] 5§ 24 3% dto] AHo] H&3| Qe #1ke
2 A9J519tHDi Biase 5, 2020).

2) o] #E7 24

B3 5 te]e] 2584 ks BA51] sl AFtEE 7HekE AREsto] tidAte] 51 A2 EIsIel
Rk HAIEQ dohElw] Z=7|(greater trochanter), 55 7IE#E-87|(lateral epicondyle), 7IEEAL
(lateral malleolus), TR S=Z5(5th metatarsal head)oll ¥HAF 1FAE B&6l= Davis Z2EZS Wsith
(Moro &, 2022). E9H F4= ol&sto] By 7] F 52471(swing phase)ollA] YEIE, F504, YE3HE o)
Hd w82 4, 33] W F7g5te] Hatdks ARESIItYan 5, 2022). HIH L 7|Rke] B A2 3D
Aol RATA A|A”T v wsto] AlFZt wetnlE 3 T 2t S04 SAIZ LR FARE ATE Elths A%
Aol ZASI ERgst Bio g 7FEsttHMoro 5, 2022).

3) o 224 E 24

B3 Al o] 259 28 E 89 A BHIAE7|(TeleMyo DTS, Noraxon Inc., USA)E o]&sto] =74
St9tHConner &, 2022). 374 452 Yo Z22RE), PHHTA), BHAHGCM), 7HH]HSoleus, SOL),
R4 2BE), 23X (Popliteus, POP)oZ AAsion, H= F2Z x|&=  SENIAM(Surface

-
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FlectroMyoGraphy for the Non-Invasive Assessment of Muscles) 7}o|=2klo] wlet & HAAE wsich
(Hermens &, 2000). &d% A%+ 20450 Hz H9-33 €EQF 50 ms ©5%FHRoot Mean Square, RMS)&
AR&sto] HEsksltHKorak &, 2020; da Silva Junior &, 2023). ZF 452 &A= ) 914 534 &=
(MVIC) HH] SE-E%MVIOZ HtaFotolor, MVICS #E3hE A AolA 33] vhs st % Hd 32 71+
o7 ARESHAITHLuk &, 2021). B3 F 2wt I 1t 57155 B9l FEA ©71(heel strike)t TE 7]
(toe-off) oHIES 8oL, A|A|7] #319] Hit KMVICS =40 AR5t HAgostini &, 2020).

4) == d 715A 0] g}

535 A== AdE AAFEE(Visual Analogue Scale, VAS)E o]-85t0] H71sltt. VASE 10 cm Zo]9] Al
F B9 TF ST T o ¢S AR AT 552 AXShL, tiA L @A 55 e EASHESE St
AeslelgitYoon &, 2013). 7153 Aol 52 =t QAYAE AFofA4(K-ODDE AR&ste] B7stqict.
K-ODI&= &5 4%, 71 948, 84 71, 271, 971, 471, 9, 8L, ARl B, o3 5 107 F=FoE 745
o, ZF =S 0804 5387HA] B71eItKJeon 5, 2000). S8 WEEE SHilote] H47t =255 76 AR A=
7t 2 9ugttt. = A+ollA K-ODI= =2 W& d3/d(Cronbach’s @ = 0.92)3} HARAHAL A= %Z(r = 0.93)

£ Ho] AFxe} efdAdo] S EtHJeon 5, 2006). & AFoA= APH-ARE K-ODI H4-E vliste] 754
ool HsE Ittt

4 ABRA
nE BA B4 SPSS Statistics 26.00BM Corp., USA)S ARgsto] =351t SE5H-E By HaHEE
[stride length], E7Hstride width], Z]A]7|[stance phasel, ¥ T}&] Z|A|7][single-limb stance]), TF&] TEZHY

F#-&[hip], 5 -8knee], $EHE[ankle]), T %MVIC: Gota]2-22HRE], P93 TAL dore]=2=
[BF], 7FAH{SOL], QFPOP], AHAZGCM]), EZ(VAS), 7153oiA4K-0DDFer AFA4 BA
Shapiro-Wilk H8= &6l &elst3lon, e Haps AFEEE YEPtH(p.05). A A-% Ha} £42 flsf o
SHE t-HB(paired t-test)= HAISITE. T3 B3 88 o FF2 PA= 80 F85k7] flsf HE Aol
AT-AF)S 4542 5117, VAS, K-ODI, stance phase, single-limb stance, tF2] #&7} ¥Mslek hip, knee,
ankle), the] &% HSHRE, TA, BF, SOL, POP, GCM)E EH¥4E ¢ th53] A4 (multiple regression
analysis)2 AAEIAL BE EAZ §95zo (052 At

flo ri

M. A+Z2%

Al

1. 9vrA 3

s 2

Alm

FE 240 =3 A= F 277019eH, o] F 3 179, o 10822 A=t thdAe] B A2
26.24 + 3.93A), B ASE 74.71 £ 2.41 kg, B+ AL 169.90 + 7. 74 cmZ YT 7154 Ao 22
Uei= K-ODI B F4+= 29.4 + 5.672 =, A¥HHoR Hro F5&o sfdots 76 Fof 52 B
tHTable 2).

i
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Table 2. Participant characteristics (17=27)

Variable Mean + SD

Age (years) 247 + 2.6
Height (cm) 169.2 + 7.5
Weight (kg) 64.8 + 9.3
BMI (kg/m? 225 £ 23

K-ODI (%) 29.4 + 5.6
VAS (score) 6.1 +1.2
Gender (Male/Female) 13 / 14
BMI: Body Mass Index, K-ODI: Korean version of the Oswestry Disability Index, VAS: Visual Analog

Scale, *M+SD

H3Y 589 AHE] BE HIFHARE-AP) o B3 v|A= 821 ERIsh] flsf thaA3 3] HAS AAISHS
ot AA IARYEL EAZOE 895t o (Model summary @ ANOVA 7|&), di&H4Eo] HE(stride
length) HolFE A9ste o At 2oz yebdth. 239 A= R=0.910, 882 £=0.829, +4 R°=
0.6292 &RI=o], & Ao =IFE HpEo] HE WHIlFo oF 3% AWtk AeE UEHT
(K14,12)=4.145, p=0.009). tFsa44 AE A3, FA8HA (tolerance)= 0.46~0.89, HAFSAA]S(variance in-
flation factor, VIF)= 1.12~7.18 HYZE HF 3-8 7Fs35t 4250|300, Durbin-Watson 3+ 1.6230.& Ztx}9]
2713 BEA = _:LX] okt N SAAS 24 Ak A A B oFdA(stride stability)2] 7] i/H(baseline)
Zrol BE wgleRg 7P} Aol dl&she 8910 YERTHB=2.07, SF=0.47, £=0.78, =4.42, p=0.001). ©

A A =Y Wé*éol 255 TSE olf By &8 o] A HYefdthe ouith. et §5 HIAHVA = WA
S SR SRIFUCHB=3.89, SE=2.54, 4=0.39, =2.24, p=0.014). 55 T47t S5 HE ZI1E 94 AR
£ AFE Hof, 55 2Eo| By 5& AT T o] USE AR HF8HTA) WRFH(B=13.22,
p=0.071)+ K-ODI ¥3FHB=4.69, p=0.107) 0.10 FolA BFde] AU SAH R {3t dlEHsR
H7)= ofgigith 11 9 ve] W7 MKW - T EEE), B3 HXA7], g o] AX7)), F2EE(ErHE
22, AR, 7RIS, eut, AEAD) WSk f93 93RS HolA| it Table 3, 4, 5).

Table 3. Changes in pain and functional measures before and after intervention (unit: score, %)

Variable Pre Post Mean difference #26) D
VAS 6.15 £ 1.21a 3.48 + 1.09 -2.67 + 1.08 8.46 <0.001*
K-ODI 29.37 + 5.58 23.62 + 5.01 -5.75 + 2.34 7.18 <0.001*

VAS: Visual Analog Scale, K-ODI: Korean version of the Oswestry Disability Index, *M*SD, *p<.05

Table 4. Pre and post intervention changes in lower-limb joint angles and EMG (unit: °, %MVIC)

Muscle / Joint Pre Post D
Hip flexion angle 23.48 + 3.6la 25.37 + 3.80 0.032*
Knee flexion angle 47.22 £ 5.81 47.85 £ 6.02 0.574
Ankle dorsiflexion angle 11.93 + 2.71 12.12 + 2.54 0.627
Rectus femoris 432 + 7.5 46.9 *+ 8.2 0.068
Tibialis anterior 38.5 + 6.8 417 + 7.2 0.071
Biceps femoris 354 + 6.3 37.1 £ 59 0.158
Soleus 40.7 + 7.6 43.2 + 8.1 0.112
Gastrocnemius 41.8 + 85 43.0 + 8.8 0.236
Popliteus 34.1 + 6.9 355 + 7.1 0.229

*M£SD, *p<.05
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Table 5. Multiple regression analysis predicting stride length improvement

Predictor variable 5 Sk )i ¢ p
Baseline stride stability 2.07 0.47 0.78 4.42 0.001*
VAS 3.89 2.54 0.39 2.24 0.014*
K-ODI 1.12 1.07 0.18 1.04 0.317
Tibialis anterior 13.21 6.99 0.29 1.89 0.071
Constant -5.13 2.34 — -2.19 0.045*

VAS: Visual Analog Scale, K-ODI: Korean version of the Oswestry Disability Index, *M+SD, *5<.05

V. 1%

wiate) o

2 e 45700 55 Mgt 0] T 2% VgAY Be a8 viAle= ‘55 = BAslL, HE
- S5 Mkl o5

2215 F8st7] #Ish %S’Jﬂ—ﬂ% Algstait. 1 A3t HE Hdke A A 2y o
= A 08 UEon, M4 o] H¥e 62.9%Ad). R?= 629) gels
50| H3 ;‘%‘é‘ FIA71E oA T 7]3Ho] ofd 5 et 714 K QHg/do
de = A= AARITH

A, A A B FgAdo] BE wsle] 7P At diSHeE YEhd F2, 7ikle] 7l 27
(neuromuscular stability)°] &8 HI3H 52 ¥4 AAok= 2 821U ou|lr}. K ?_]'753’},0]
A 7] &% Lt e Eﬂzuéo FAIZ = Atk &olH, ol2et 714 QF/do] i
9 sk 252 98 350 § H=A yehdth & Aol SA A B o] 2E K
A2, @t Bt SlFl(regression to the mean)7h ozt 27] 530l fs A4 whso 1 371] UrE}Ur“
‘high responder’ £47 A2 4= 3ItKSung, 2019). TetA A 27] DA B3 QHY
£ A2 AR 9gE dSotl HEY &5 ATE A4oks H 7835 4 HEE Al

5 A7t B3 &% 9 BE {oltt SO JUPAIE Hltks diks 55 A4t B3 7Y Sa3t A5
8.?1%]% AAsHH, o= B850l &5 £E Age WXtk A7 Ayt IX|3HBonab &, 2020:
Hodges®} Tucker, 2011). 52 &5 4 md o)A BS54 AA|(protective inhibition) = 25 &S
(motor adaptation) S5t 240 G828 A7 HY HelS HIAZIoKGilligan 5, 2025;
Martinez-Valdes 5, 2020). §H $50] A3}=H AT 24 so] A4l o] B39l €} tji/do] 352
= Ut & Aol FF AAVE 245 HE S7PE A vEhd dite, 55 88 250] 55 3t AR 45
o] &5 24 3E, 191 HY 5& FXolghs dAA 71HS Sl anE ‘/}E}W‘:}*‘Z = ALK Wang &
2023; Mohammadi &, 2023).

SEYE Wole] AP, GoelE2ZRP)T EFHTAS FsHA= ARt 315 FFd(p=.07)= E3th
E35lo) 2 B3 FAHL F2 AUXZH(GCM)T 7HEAFE2(SOL)o 98l WAEEZ(Clark 5, 2021; Pimentel
5. 2023), 922 ROT FHAHTAS] ¥aF BE 2 AgA o g Feittal syl olgeh 23]
2] JohelZ2REY] et B2 B3 AlS(braking)oll 71ofstAY 271 5 232 AT 4= 31°i(Brough
5. 2022), ol59] B4 ®idhs 1Y ARt ohA|9] ARkARl E-8 9 Fof F4F o] Hske siAst= Ao
Elgatth(Jafarnezhadgero &, 2022). 53] ¥A7HTA) HslollA FE 2 VIFE 053449 71543& AAt
SRR sfAo] =007k Fasitt. TRt o]et AP 5 A4t &5 Alo] Wt REACE AAE s
Hoj$n, gk Aftofld= 50] B3 3 v|A= S ARk {8l w74 (mediation analysis)& &3t
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7P A= 7ol Basit(Ogawa &, 2021).

K-ODI ¥gh= HEZ A2 or o&sie b=t ols & A7 FojAte] 7Is8o el $5= H21-
40%)°ll H5Eol o] Awo] MEo] Bl A Wel7| flmo g siAlErh quﬂ—‘:-— 716 7ol TEE Rt 47
oA HFolut B HY/Ado] FEA R FLE H2, 715 I&o] B 710l THA o7 7] 4 Q=

7Fs/dE HojEt:

SHA| WEZE SHolA JBETE AT o5 Skt 8 9 U= Akols HIt QIRlE A, 55
4] SAIE SHA] A9 2-59H Hs) glol: E%ﬂ} T2 Al B HeE AT 4 S Hargh A9
At YAeHHVan Criekinge &, 2020). O+ & 2% Tg I3 o] t}2] WE(distal segment)ErH= o] 2]#-ZHt
E(lumbopelvic  complex)?] =% <Hg3lol] TS TS WITHAkuthota® Nadler, 2004;
Mohammadi 5, 2023). webA 2 A7tollA yehd HE0] S7h= Bao| 7|44 Wttt 55 A4 2 A3
S} SEo] o ZFHor 7IIet Autk® A€ tHToktas 5, 2023; Hlaing &, 2021).

T, 7 A9 RIS HE #3510 oF 03%E At oH, ol B S 25°] 5 U3kt 714

N

B QYA $HU0E B R ] A8SHe BIH AdTeH J)0e Ak 4e HojEt, daHoz:
() 55 st #50] B 49 W D HpA IUURPIE Sxlolet 4. () 34 4 2 9
B/l So) jQE AR WSS 5T 5 Uk F, (3) B3 27 Heo] By GE 580 94 bk Fol
%83 oJulg s,
£ 7o) PRt BE 47 41 3L HRloR sl Aol sk ARHEIcks A, 2D Zl Az 24
o FUE WA, A7) F3 WY B4 5 5 5 Uk FF A0 chpt At B WAG o)
2 B TS RAY L TRPARGS Bedle] BE st AL 55, 2BHE, By 28 WAE

V.3 &

B A 43709] B o} 50| 1Y Slel 55 thiHe) B TR Gl FHH GTFL v He
slstgict. 34 & Eﬁo] ROl AL, ol 55 Yok BE 312 dl2Sle Fa3 8210% ey
oh E% 34 A B Aol £ By &g ol I ekt 2] Wbt Nz g dEsie
7ol B 5 %L BT, oleid U BF Hat 250 B A v 31Y B3 PRl 55 Ut
o 5 i S BA SHT + P 2A JN A TS Al
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