1W9¢ GG K€ a)Laids «V 2)93 63)3 § (1041 (ABBGY) (-alc aslibind

191 SNl 9830 il (595 w1y Sl yd i 59 S Wb Sl LT
SABO 0 41 99 gl Cnd (olS ! g (90 30 4O yoS 4 Wino

'G2006 Al pe

Q‘)"l o»ml.w ‘QL».A.M: goj).DL.J W oKl ‘6‘“’))9 ‘9912 9 G:AA CA.AJ)’ oaSizsle “54......:) '991:' 05; )LJ\)L&.AM‘ A

WAS/Yo Vet by g, WAB/AITY : 3l Gl WAB/AITE :edl ) fu b
ouuS

oo 050 S a Dt ol 8l s leys (355 leasli ol 695 1 (Blr U (Bl oD g g 0y 2975 L i BAB 9 A
il wlg e (Bl LT A Cl 950 95 (ol (s Sl Gz 5l Bae (il sl plagl 5l sladle o 5o te olaisl il
fams 1,8 30 Cood polats] p ol (reje 9,0 e A M ol 8l Il g0 )0 Gl (59, = 1y (Sley )59

ool a8 0lo o LS polats el (a5 00 1S 4 e (5 )Y 99,0 Y)) 050 5 05 YY) 3o (sl Sgajl s g y 9 Slg—s
OV DAY (s 5eSlee 1035 ¥ 5 9,0 #) 3lar slo G503l 05,5 99 10 (WHR) (isly 590 41 505 50 Coas s BMD oy 0055 (oL
Gomadds (YVF/O-EV/) Sy ooy (asls g OVMEY/V e s Kl t3 Y 90,00 ) Gl ;e g (FY/FOEYNG Sau o0 aslig
53508 3l (b Slgb o, ez RMQ) i y90 = 9, Slpl (saaliztinn p 9 (VAS) 0,0 (5 s olsdio 1050 (b)) cgar wains
o Tl aiBs f e 1T e Boiie a5 dtin ;0 dly diws din ) o B Ay A5 39 (s yad i ol ), gaali A oolit
s el g 2325 0100 (g o gine prlas 53 gy (Siarats g ANCOVA it (5,lel (glagysoj] lagi ooy (5)5laaz (sloools
L_SLQC’.;»)}A)‘T A =—YNFP=-/-F) Sl g C==Y/AAN P=-/+-V) 5,0 Bos 5 Kbeo oy Qy;)‘i Oy a8 ol LS Badod LS Laasl
=+ 1FYP=+1-Y) 5,0 Goci b S 0095 st (o 0,10 0939 (5,0 cime Sglis 3l puf g Gl —olais| e aje 0,0 108 4 Mt
i lays Al s 51y ol sanliice gl cime bl )| 5 colaiSlné page 3,8 oS 4l Moo ol 31 o (T=+/FAP=- /- \V) sl
s 3l gt oLt e pase 000 5 oS s Sine sl Sognsl slym (F =0 [FYP =+ [-¥) Slgl g (F=VE [YVP = /oo V) 5,5 55 s
Dy fdey 5 0G0 s5b 4 Bl sle ogesl 4

olaiSl g (reie 30 paS 4 Mt o3l Slojs 35,9 4l (it 1 (59 2 (e U (Blr 4 ol Gl 3o g 1 g S AR
obaiB e e5e 950,08 4 Mine Glar ol 8l jo 15050 05 5 G 35 90 2 4T Gleys (slaoSus, A a oo ST A bl (il 8l
AL 00 o5 sl Ll & (5 Do (SYsb slassly Sl (o (S g 4l (654298 o gl Ol SU s o0 )l S Bas
sl il Bl b olyen L lse 500 gl

SIF )0 (Floys (55,9 (Sl golais 1 (50 90 05 1galS slaojly

LS""'MD OK.‘AJL) “5«»))5 9915 9 Ls.h.\.a ga.:.aj.’ IRUHAY ‘Q.S"‘“‘J) ﬁjl.c 05; sf)l.«é‘ ul5)> 9 L.S'“’))5 LSM"L"“: wu—l 675«) L‘_g)DL; d.” O 2J9.‘u.».c OM’s
ay.naderi@yah00.com :Suig yidl Camy )l 9,8l g 0l



3 dolis g oMae g5lwoslol g axg 5 lano 4y
Cdlow g9 St (Flomwz (Rl aeliy S Gk
alosls s alsllas Moy i o a0, 8 o
sloasl g —loyo 3, NSCLBP) —olas] o
olis 6,9 lalllas M ai s g)L8, [ Ll
Sl oS 05y o (59 = (e SLapleyd a5 aslesls
rm 853 e Ui g S o s e 558 o S
YL T GEPN FPUON RS | b J PP S ORU SR SUPN S WE L O
aS ool Mac - ac lapiille § Jate S, o0
Hbm‘)u_..f)}u_:l)lfjd_uuu‘_gel_»).\)l_»

Do e o I8
oalo ol ladlas .(W)o9_;564 Cazms Lo plod gu>
2o sl sl GhSes 5 e j5e Mo Bl
Bl e 99,0 Jleixl 4 asgad )5S (slasllas
)‘ ‘_r>).v 5o dj(‘ﬂ.\_{:;l.} a_sls Sg—>g JoL».i)‘ )_QS 39=9
u‘)m 9 TR Ml oo ;.:L».)‘ )_u )—A}‘ Slalas
ol=id ataly ol G slalas o (Y Y 0)
9= (65 addloe Jwlge ;36 Bi > jlasmaS ol
Sl 0ol By o ylaj 9,15 E55 byl eyt R
Ol 50,0, S u o je—p Slewx slac Jles
Slalas H).: cm‘ Sg—>9 l_> .09)0)‘\) S9—>9 .‘oL..n)‘
ol (Bl 90,0 yeS yhas ) i s LLS
slesl jo 1) 0,0 1oS j5,m o Lo (K0 o5 calosls
MaSles S )55 BMI) Sy 0055 asld a0 jes
I =l b 3 ose pls 36 = las sogu e
U { . SN [ EOA U R S | BN N S S
oy 9 slbadalp ol 59, = (Sl 5 09 43U
30 9= molaiSl il reie 3,0 a8 A M ol 8l ye
Oygmo aaly ol o a S Sldllae 5 coul pll 5l gladls

doddo

SLa SIS o e 51355 99 (Sl 9 (LBP) 3,0, o5
Ols—ie 9,0 ;o8 Vs ages Cuadlw 5 bl
J=Yo il 5l o JldgmsSologl samsy S
ML o poe yaliw 0 o] ggi aS el Slgl
Olg—ie dm 0,0 oS Vg ame Vil oo (5,55 ooy
00> (Pl A 55 A 0 e iy (md5e (63,0
Ly i JLSlS s VL 5 (188 (gt 4 tlo)
309,008 P0jl oo 750 (Sl il gan Ly
b 9,0 )l 0,8 63, Shoe )b 1 42y B
od—os Cle gogazma |y 0,3 e b e ki oy S
ailes e 050 S eolaidl L ol ply cul Lo
slocadle Y sloan s 5l (56 it )5 b oy
2l 5l (2 e il Dy L (Sdlage
aS oad o s 3l slas gl Puaslb o, 8 —assl
A¥ dg0 > oastio SYLI o 00 ;o8 5l ol eoladl L
oSl e 1y 0,0 ;o8 Vel Jlu o Yo o,Lle FYF U
S8k L sy So l (80) (olansl aws 9o 4
(355 e Qi e 1) 0)0 ede) (ol 5 (ols
A ]y 0y0 yeS pdey gatdib 0.5, S gutailb
(e \Y U i) ol csd d(azian i 5l ,568) ol
Do 15 o gatainb (aia VY 5l i) eie Loy
Lol ol oais aisl & mem 4 0,0 1 oS (59T gu]
d—slse 3l o le oa bbb ) s Jslse 5l 5
P e e R
slogisy S mdl aile (g Jslse 5 oS
bl a2) (loyd g1 1y9—gren (gOuaie (oo
ShnetssS L L yasie Jpabaly i 2 alyS 5
St i iy ol 555 el i (ol
ey B 5 (Sig b ot ] (G o S S
WJlo =l L 09 oe 4l 0,005 4 Mo o 31 (6
J=ob 55k 4 (Sloys IS e 51 S mar (it ]
Vel oo el

A S cwl o5y S5 o 5l Glacgaza ey B359

O 3)3 § (23508 (WG4 O-845)




Gy 5l oy el Samme iils L JogesT oLzl
Sladz jo pbaie &5 ,8 (8l g (o b b (aazie
S R

Lo yd 08 i ls ffalds 3iod 5l zg = sl
foiile (molazsl 8)3 ,aS) astie Soyiglsily Vo Ly
O 035395 Sl 595551 (e y993 (ol yw ¢ S8
O $) L8 Lo SKnSl 0,40 (573,55 ) ol 88
S50 9 =8 JUI (K5 51 s (ShgleSool, ol a8
I Coslas ooz (orae oMo L (oras slaaiy,
Sy () S

Ao aS lazan \Y Sl (o), 4l So o olles
Ao lyalaads e L FO oo ay gaan 0 a >
ol e (ages (3,5 p,5 Jold Sl ped ass S0 0
WSoales 5 Sngpl (o ped aelip (iSOl > L
5 oS Bl ol oS A by e olatSl Bl ped
g ddgl el ay cosS

3,0 b3,
S a5 (VAS) 53 (s ar oldie 13,0 ()l et
S ool l el gy o s Voo 8l BLo b s
3,5 5o bl DL 3gl el o a5 60,0 ljme 0,8
o=l =lsy S S ede bl s, T,
= 053] (=bl g IVY S Sle 00 il an s 1

T el oais (3135 o3 il ol ek

Sl b))
Wb ool wl oy a8 5l iU Slgl bl e
Sl W BYF L v s slaals jo anbiciny ool 5Ll
ol sl Sleilea s a3V Ll a S
3,0 a8 d Mts e jo oo Ll e Ol s 4y
oL g ol sl DDl oo ooylS YL e ee

V055,85 o )l5 S A AN Sl ol (S0 (Sl

1094 9B ICa)Ladb ¢ V 8)93.3)3 § (X004 (a0)3 (ol asliling

omlpls T s les S 55 5y —ablie mols azs S
Ol 95 = Sloyd (83r9 (255l = (Bl g 03
O30 0,0 ;oS a M s ol 3o, Slac 5 Slgliwye

oo 3l —olaisl e

g 9 Olgo

Slallle o 4y sy e IYAY Jlw paS ol
d_Ja FIC ALY OO)J 4_:_'>|).A UL.\_A.Q UL._...J).Q,»V ‘r.m
sla oge;] aiog co i oy Sleys ),9 4l 4o
)99 Cmas 9 (BMI)‘;‘JJ 005_'; uch_w u.uLw‘ =) d_d:u
6“(5")5'“)1 Al g o (WHR) u_..ul.u 390 A— )—AS
§ YT EBIAD s 5eSlee 1o (03 F 5 9,00 ) Gl
Sy \O) dl—> )_..c 99 YY/FOEY/NO ‘ru.» 03¢5 ua?Lw
003_'; ua_‘>l_..u 9 OV/AYEY/Y - ks._w u_..i'l...o Ls‘)b (U) Y 9
s (6l TV gonai b YFO VAN S
)_‘YL. ‘rn.\) 6003_3' L_SLQUADLMJ 9 A eolaz_ul GQ.L...J
PPN SR SCVIW SRARALRWECT I PPN (U B B o
b 593 4 oS 590 g Lo pe sl + /8 (YL (s 0
3 o= (Sl e lee a5 sl— <AL YL
R APUEIK S

S i 9,0, oS ¢ Jol i Lo goge;] olsusl sla,las
Sgdwe 9,8) bz plaslay o, Lail pa e d b0 #
5 7ol etd 53150 00 ;oS o Dle hasd g e s
=M 8y e I L ialST (Dl 88 g ol oS >
6LQ)L34A)_§..>)’| .6)_65 b LSB))—.‘)L*E Hlfl_a




5 iS4t zgo L) oy (aiBe N e I
adlal ol cole ) L ol joi colad ols oo plseil ioo
i VY Job jo oS> pa )l S5 Aol BIL o a8 L
BRIV [N G K VT U VRN SR VR W N S SR ON 3 W (9
oas Sl Bl yes solod 8l polidl e s > e al Y.

(5030 (i yod 4ol
sl g lasl o ad solyalagdofe Y- Cosany,
Jodlygiss Ly gllas (Sogel 5 j iy yod Al 0

B) (0,5 0w 5 (4880 VO ao ) (0,5 p, 8 S 5 A

53 oS & byrye (cagee 5559 4elip N Jgu

N odgs asli

RSB i o3 el

1SSy LY. :
slast Y- Jhvo i ¢ i

LS5 Y- Wl zm b 4]y agily 0andS 51 (o) (595 2 5L Bl oy 50 Lumbar twists
p)

PENAREAR 3359 03,8 aily (e 59y 3l 1) (ol s 002S 513 ey 535 2 LB Cndg o Bridges
slasty- Jho INVESL I I PR -7

Cw A laz ey 5l Sl Jlez o3lail ag 1y Lol (oo 00uisS 5lh0 5Ll Comdy 10 o) (595 2 Lumbar flexion

RS CA RN Als 3 Jgl cdle ay 00nisS oS Ceos 4 1) gl (61,50 & y0 4y g 00,5

Slasb Yo JINo

S ail e 5l

4,0 Ve bagily g o)l S8 (e (59, 2 Loy &S a5 J> o

IS5Y- b Y-
AR il 1y (858 (545 Ao 058 BB b e lyo Sy & JU e K2 53, 5 el o> | Ball crunches
sl 5555 5 Jsl o 4y 00,5
e ¥ g 20 )15 a5 18 les plyy 0 a5 Jbg b g 59, p ]y iy D88 gt Ball squats
PERR ARV o ol 315 13 ens b s5lse o a5 ol b 1) dwiliar &S >

O 3)3 § (23508 (WG4 O-845)




Cog t lal el g Sledlbl Ch oy Cga ookl
alie gz ANCOVA 5 Lppygejl iy il
s 0355 sl o bLS ol solawl g el s
e g o oS 5l il Sleilg o0 ad L
b aloign 125 plod ol (b))l Gg e (Sonre

Tssg eats (b ey Slikos

bl Jlxi 5 4y 5255

g o Yl ! o\.\_.i‘.»(_g”—b)f SleMb!
Jdos g a 3o VA asus SPSS 13 8le 5 5l ssli il L

ool el 5 Lmosls o9 Jlo i (s sl 0,5

d;u)s_»a’/’a Lg)b‘rl.»oa.la_w)od)ui J‘)Julsu_»i)t,o 5 oolax !l;fﬁ[" 1\;55)_59,015
og,S
Lo uiio
3 e s
OVIAVEY/Y - OY/Y - £0/A0 (JLo) (y
N/ZAREARARY AAVARE=ARVAR (o glw)ad
YEIYALY/Y - AVIVAEAITY (2,5 s5) 0339
i YEIO-£)/2) TY/FOEYN O (oyo ol S okS) o
Lo o903 ] slaiils S )i lgmding ol s Gl 2
5 OYY e OIAD e Siles shls (03 F g 8,0 #) 3l ) &b
Bl e Lo ogesl o YY/FOEYNO oy 0355 asli 5 8Lz 0903l 09,5 90 4 ado o QLY gz

i YF/O VA Sy 0055 aslls g OVMVEYNY » o o Sho 1) (05 Y 99,4 10)

ub.' - . «.b.'
TP oo t) aos,5
95%CI) (5o SHLS OS‘“)'T o OS‘}T g oe) 95%CI) (5uSleo SHLS OP}T ) Q,.e)'i - o ko
VO/ABOY/AY-YY/AA) YaNNg FY/I¥Y VNIV (VINY-NPL-Y) AVARS OY/g- (Veeme) oy
FIYY(¥/VR-0/Y9) A-Q \Y/O- YIVe (YISY-F/47) ARYIAR IAARS Yf-+) @|55U

1094 9B ICa)Ladb ¢ V 8)93.3)3 § (X004 (a0)3 (ol asliling



Do o i |y Bl e g sla 00 oS A M s
dl_‘> °5)j 9o LS‘)—’ gr"ﬁ-'l-' 99,0 ——io 9o as

Sg—te 32y Ui Ao a3l ey 0 Bz g g

70

%k

60 1

o T
40 T
30

20

10

0 —
Ogo3l Ogo3l

B3 Bék

dlont 9 sls sloagogel 09 S 9o sl sl
eSilie L3 5 0 bl Bl il o paSila ¥ Jpa

Sldl (Sl g 0,0 4 b yaail ey 5 503l i

20 %k
1
15 |
10 I
5
0
93T 03037

B8l Dok

Gl 5 Gz 05,5 sl Sl 59,0 G35T g 9 09051 i Al ) 51090

sl ogejl m a S aad o i (t=-Y/\#,p=+/-¥)
Sglis 903l i 50 Bl ;s 9 BLz 9,0 ;oS 4 e

=I5l 9 9,0 i () Slog—ad) 310 0929 (5 l0 —inn

R2 Quadratic =0.191 .

35.00

-

30.00

PY 038 padll

25.00

'Y .
20.004
1 Ll 1 1 1 Ll
33.00 38.00 43.00 48.00 53.00 58.00
33 e

SN A5 padls

P<e /o) cnl iy (g o e

lsib g (€ ==YIAA, p=+/++V) 3,5 Silee aylia

35.00

30.007

25.00

/

20.007

R? Linear = 0.245

T
8.00

T
10.00

T T T T
12.00 14.00 16.00 18.00

U’nly'u

3,0 yoS e ol 3l o 050 ¢ Sleb b S ooy aslis y bLs 1Y Hloges

ON—2) 3)3 § (@I58 (036433 (1403




(r=+1FAP=+/-VV) Slgl 5 =+ /FYP=+/- V) 5 )0 Las L,

Sl e jobo an Bl 0,0 ;oS 4 M sla S0

3,08 0925 (6l e bLG | —olais] ey aje 0,0 ;oS 4 Mt sla Soge;]
ANCOVA (5, 5051 st Gl 5 3l 05,5 sl S 5 59 (] o il F gtz

Gl sig F Olay yo £ gocro b juiio
Y e VE/FY YYA/TY (Verme)op
NF oY OIY \£/Y (Y¥-+) Sl

=l g s i A VIVY (Slel og gy oyl 9 £V V/E
LS 5 (Vo VP) oLl g o jg s L 2l 3o
A S b o) Slegen (YY) Ko 5 W5 )lg
SlyFeen (V21 ) pllles 5 (Sl §—ion mals Lo
ol s el ,s (V)8) L an 5 s ys -l
Sl o8l gl (Sleys asliy gl 5l s as asls
00 glmeg 5L ainlie 1o ;e 4 Mw(V g ¥ 4z o)
S g —leys Gl JBlas (ool 5 (39 48L2D
sloacasgams il (S Togd o Sl Sl (5
35 5 (9 45 39— o=l (VVF) ol e 5 Js 5 3o
L 5 99— 00id (6= o3l ,SigesT lausgi slan g0
a0 Lo gogesl dawgi ouds (158 Sledbl ol
S8l aS 5gy o Jloiml 13 5y ad § s o Jdov
Gl Obs 8y s Ol |y S 03s 3l
GreS nodgS Al a e a S Ales, S
3 Bz ol 8l cas cul S eyl plo ail s
Ohan g w5 lg LiwsS .ol 00g ey 3o dlgal
=i el Sl e ladlllas jo 55 (V1Y)
3)d ;oS a M ol 8l a S asges (555 (Hoe v
b5z b sse Gz o8l 4 e Gl 2
PR
5 Bz o8l sl 8,8 Sl fise A o 555
YEIVO g WVIFY b as o0, oS as M sl 2

..é“f QS)I > S /.’9 d_dj.a 99,9 s‘r»‘yl.: )

S 9oy YEIFY 5 Yo JAY Sl Sl (e g 9oy

1094 9B ICa)Ladb ¢ V 8)93.3)3 § (X004 (a0)3 (ol asliling

=S lamwa s oo o Ll ¥ Jguo mols
Sl E=0/fYP=-/-Y) el g FE =\ IYYP =+/++Y)

o xe y3bo a a3l ey 5o Gl sl Gogesl 4

o ‘ - .

Ll as o5 5250 (il (o)t 0l G 5l Boa
56 59,5 655 = (Hloyd Aips slaasly (il
Slgior emolaiS g (raje 950 ;—aS A st ol
ol ol 3iod moll S Ly o, S )l S oo
alg oo siloys hiy9 Aol p aan VY (gl 2l a S ol
5 3le ol 8leg, 5 95 ;o (Bl 998 (e 9t Sl
Sl 09t (olaiS s (oye 358 oS AN Gl e
I 59,0 35—t Sli—ee Bz s 09,5 slm Foges]
S o o s AYYNF 5 XYV L Jolrs i 5 4
Sty XS0 g IXVVIPY sy 4y Gl slin Soge)]
Giod ol ] s edle asls plas |y (Slglg o)
539 aelipy U Ol (Blr 4 S 25 o 5 (S
)3 a8 dmy Mtte 3,8 (Bl 59,0 (595 2 |y (e
sla Sogesl o aas o, 8 L 56 css  olaisl e
3,0 oS Gliee Bl glogogesl an comd Lz 2




4 e Gl VLS ) 0 ) S o8 AalS ey
i as el ol s e as malS Y g el
900 09 99 2 4S5 (Hleyd (Lad Sy, 4 wos
8B 0,0 ;oS A Mt slar ol 8l 0 1) 050 S
59yl T Ay Sl ol il ol Sl a s o
S L a5 (6 = oo (Y gb slasely cul (- Sew
sl 3l Ly ola Uyt 505 sl 45 )3 a5

Al 4l s Salie g Bgye alE YN
Sl 59,0 limwe aS ols lid ol gdow slaaidl
s Bl g Lo gogesl e o Bz sla Soges]
0395 (aFlh (lie G 9 Sl ity 55l e yo-bo
i g ol oliae L 55 oS ey e ol 8l iy
Gzt gl 00 0925 (Mo —ixe bLs )l Lgsl 550
Sy VNP e g 9 )l 3iod moli L 2l
lgea (V) ) oo 5 go—p (V- VW)
Sgas i3S shalllae 1o (Y- 19) o San g g lo 010
3 i 0395 b (0,8 e 4y Snie o5
S5y b 3,5, a5 30 Al Ly (i o oo
Sy oo i g Cwl s LS| ol Ll ogls
5 b TVl I Bl e g Sy b oo
Cre S 59, 2 slallae jo 5 (V) S
5 25t (Bl o 90 e a5 Bl LS le JLuS
S ke ol pan 55l 050 ;a8 555 Ly (oeges
Sty 53 Jads |y Bl 51 il Sl L e
5 PlasSss b5 S S8 g o sl
5 Mmoo (el Slmio jo Syoge Ol i 55553
00—t ()55 aled ST 515598 1S 59, g Ay
Slyss Vsl ype Slmio jo ,ow b Bl a S ol
O S 25 GalS g (slo g SloS—s ;3 551550
S Jgplie Jslye , Ko 55 Tl ol _an ol 48
Sl oLl 3 0,0 o8 Joine | (Sl Lo b5 e
dsle 095 o (o gl Gl L (Bl il
Yioiol as il g 59,5l 51 59, (6l (omoto b
amy g ool I8 b ces ]y S sla gl ads

= T8l Sletan ol b ot L Ly ,a a s
YoV o) ol (SleKie ol iz 7ol B>
T =l (s sladogel o adgal 355
Sl eyl iS5 (0m 0095 el o (o bLS)
OFmw (&5 > Asld g camwr Sleili 0 )0 Dol ¢ gman
300,100 09> 0,0 ;oS an Mt ol 8l o (5,5 O, a8
Dol (59 = (99 ;=50 O I e o
OFm (=S > Auls ¢ comn (Sl ez ld Sl s
aslsl ‘(f""“b (N 0095 ua.>l_..q 05)5 A ubJS
30U g saalS 0y S 4 M sl ol 3l s s
Sl 0, Sloe 35y el ol 0 5 (Sl
S| 09_.» (W)Q_’;JZ) o‘) 9 J_.oLa.o )0 dg—nf g (V\'I)‘r;‘ﬁ) 9
4 )9 w_alf aS alesls QL,...\; Slaflas ‘Q_ﬂ = oj)l_c
S, 5 (5 et sl bl (ol e )50
EO—=2n J_,Yo .(W)J_&J‘Lg Sg—stps ‘) o l_: Ja_.u).c
Sz ol 8l Ylas| ail ails (5 bcams —asu,il o)
aalp ,oolel 0,né iy S 40 8,0 a8 4 M
ol cmmdg ol o a8 aiS (o0 90 |y (Sleye )9
==l S T el 5)lets (5559 JSS g sl
4> ol w.?uf‘ So olsl gl ol ey o
8 Jdo il 5 SYeb ool ol 8 ol 6l pelas g
d=do an as 3le g sls ol 8l as ail ol wiles o
PLE b s sl ol L i a5l i 55
A 00 Ao gi (Sleyo la i)y e plosl 4y
4 by Sleyo O Slae jo cul o3 daian ol by
B e Shg) 9l oye oS A e 3l ol 4
PRUSE-X PP U U RV PR\ PO | Y RS yA U SYLOE: Y g
Jolds 4§70 1 S ool l 55,9 sloaaliy 5l a St L
ol lalllae po ol 55 G AdlS g (Sl el
2ilgs o glow o Folol 0y gy 4 S C il s ool

O 3)3 § (23508 (WG4 O-845)




N R I PRSI I
el asly g0 a8 a0 s |y Gyl ol
)_'él"’ a_».QJU X} ) 45<H)~)9_..‘;3 6)_>;w 2 ULA)Q 4 C_M.:L:

el oaii a8 5 by o

=l 50,0 i a S ol lis ol §bod ol
s Glz st slagoges] an cuns Glr Lo Soges]
0595 ua:>l_~u u‘)_».a O—= 9 Cnl i ‘_g)‘ow:.a )5_10
Sl g (Sl Gl L 00 S 4 Motoe of,81 Sy
7=l ol s edle )l 5525 (glo me LG I Lol o0
Sy s—ie =50 Hl’d%—’u])‘él’d—m
S 93,0 Dud (595 1 (Hleys G094l (i ]
ool ol oyl olais! e 550 a8 Mt o 3
039 90 2 aS Sleys slas,Sug,a S o, oo laian
o0 3,0 ;S 4 M e sl ol 8l ol 0,0, 68 g s
oleadl Ol S wes o )|, 8 Bun olais] 2
Sl asl 00 1S (sl Lol a0 (g e Do (SYsbo

sl aslb Bl L oolyen p)lee S0

@‘J)Aé 3 Sy
6)5] == )° as 60‘)J‘ @ALM )‘ .\_:‘&GA ‘a)Y O\A.A_A‘MJBJ
IS sl 6,5 an |, Lo Ly aalllas oyl el

asl e als |, (Sleyad g iy

1094 9B ICa)Ladb ¢ V 8)93.3)3 § (X004 (a0)3 (ol asliling

as Lol 5l el bLs,l o Slw oo by (o5 j5 b
Sl =re LI gLl 00,05 Ly poSi Bl
9 &&MO-»—MM ULQ,J‘ Cn] u_i.odc AR P u,u)bj
2 5 Sglie i ;o 550 (Sl e e
il el Bl oS Ll s Sk ol e,
A4S e b b )z 3b o S o g
=l G b e 3l JLd b 5l alsi e
)_».t (Y’ ~(.5) ul)lf_ua 5)_:]45 ‘(W>O9_~':: O)OJ_AS Ao e
G355 S y9— 3 45 alodged (5155 (659, (slaalllae 5
J—o8 cahd L le5 gei 0y oS 0y Bl 36
0355 =8y s ol Jlaizl ay 90,5 (6,05 ol
OS5 539 L e Jslye TPl 050 a8 5o
slaansl Tai ol a ol (a8 0,0 oS 59, 50 Sl
A s Gl ol )8l a S e o lid ol 3—ass
ol Glosng sle,Saly ay 5Ls crul (f Sow 5,0 ;oS
SNl Sl oy, JLis an ceul (Sow b
L Bl as culools s olabsd oS a2 |,
ul_D.M el o‘)_.o..b u>_>)La.c O g i )_u.s.)
a )’{—»-».A Lﬂl—> o|)_e| 3o ‘) &9_.09.4 U_" .\_».1‘9;64 o..\_uT
=y S y5—o S d_>l D ac Ly alal) ;00,0 oS
gz A4S ol 00 Slpa g (ol s ogdle s I3
wmbs Jle plg—e a) (Bl Lo S e slas e
5o (K] -<fA)&:/\—AAJ‘ o‘)_o.ab ).A—AM.»-) — 9 uj)_o l_| (u?)l—uas
Oloeyd a1 (Bl 36 e e co ] Blabss
o |y ol—ea slas e j—a> g g Lo 3j0, 5
i (i A lg o o] Slalllas oy izan 0 S
=S 039 e 9 sleeg S 59, = |y ol B L
w2 bl VgV a0 Gl 59 adlal (el
olosi og— oS ol 5o slacosgas I SO
ool Gl dllae 4 S ol 5L 09, 5 0 Lo Soge)]
=) 65380 aslllas JSie oyl a8, L alys oo
aS aslesls ol aindS oladlas ‘Q—.‘.‘ = ogdle uuS




References

1.

10.

Balagué F, Mannion AF, Pellisé F, Cedraschi C. Non-
specific low back pain. Lancet; 2012;379(9814):482—
91.

Ludwig DS, Pollack HA. Obesity and the economy:
from crisis to opportunity. Jama; 2009;301(5):533—
5.

van Middelkoop M, Rubinstein SM, Verhagen AP,
Ostelo RW, Koes BW, van Tulder MW. Exercise
therapy for chronic nonspecific low-back pain. Best
Pract Res Clin Rheumatol; 2010;24(2):193-204.

Dagenais S, Tricco AC, Haldeman S. Synthesis
of recommendations for the assessment and
management of low back pain from recent clinical
practice guidelines. Spine J; 2010;10(6):514-29.
Karayannis N 'V, Jull GA, Hodges PW. Physiotherapy
movement based classification approaches to low
back pain: comparison of subgroups through review
and developer/expert survey. BMC Musculoskelet
Disord; 2012;13(1):24.

Manek NJ, MacGregor AJ. Epidemiology of back
disorders: prevalence, risk factors, and prognosis.
Curr Opin Rheumatol; 2005;17(2):134—40.

Hayden J, Van Tulder MW, Malmivaara A, Koes BW.
Exercise therapy for treatment of non-specific low
back pain. Cochrane Libr; 2005; 20(3): CD000335.

Tulder MW, Esmail R, Bombardier C, Koes BW.
Back schools for non-specific low-back pain. The
Cochrane Library. 2000.

Swinkels A, Cochrane K, Burt A, Johnson L, Lunn T,
Rees AS. Exercise interventions for non-specific low
back pain: an overview of systematic reviews. Phys
Ther Rev; 2009;14(4): 247-259.

Alper BS, Shah A, Malone-Moses M, Manheimer
EW, Ehrlich A. Point-of-care application of:
Guidelines and evidence on acupuncture for chronic
low back pain. Eur J Integr Med; 2016; 14(4): 247-
259

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Pillastrini P, Gardenghi I, Bonetti F, Capra F, Guccione
A, Mugnai R, et al. An updated overview of clinical
guidelines for chronic low back pain management in
primary care. Jt Bone Spine; 2012;79(2):176-85.

Houglum  PA.
Musculoskeletal
Kinetics; 2016.

Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J,
Klaber-MoffettJ, KovacsF, etal. European guidelines

Therapeutic  Exercise  for

Injuries 4th Edition. Human

for the management of chronic nonspecific low back
pain. Eur Spine J; 2006;15(Suppl 2):s192.

Searle A, Spink M, Ho A, Chuter V. Exercise
interventions for the treatment of chronic low
back pain: A systematic review and meta-analysis
of randomised controlled trials. Clin Rehabil;

2015;269215515570379.

Panjabi MM. Clinical spinal instability and low back
pain. J Electromyogr Kinesiol; 2003;13(4):371-9.
Ogden CL, Carroll MD, Kit BK, Flegal KM.
Prevalence of childhood and adult obesity in the
United States, 2011-2012. Jama; 2014;311(8):806—
14.

National Center for Health Statistics (US. Health,
United States, 2011: With special feature on
socioeconomic status and health.

Mortimer M, Wiktorin C, Pernold G, Svensson H,
Vingérd E, group M study. Sports activities, body
weight and smoking in relation to low-back pain: a
population-based case-referent study. Scand J Med
Sci Sports; 2001;11(3):178-84.

Frilander H, Solovieva S, Mutanen P, Pihlajaméiki H,
Helioévaara M, Viikari-Juntura E. Role of overweight
and obesity in low back disorders among men: a
longitudinal study with a life course approach. BMJ
Open; 2015;5(8):e007805.

Heuch II, Hagen K, Heuch 11, Nygaard @, Zwart J-A,
Nygaard Qand Zwart J-A. The impact of body mass

O 3)3 § (23508 (WG4 O-845)



21.

22.

23.

24.

25.

26.

27.

28.

29.

1094 9B ICa)Ladb ¢ V 8)93.3)3 § (X004 (a0)3 (ol asliling

index on the prevalence of low back pain: the HUNT
study. Spine; 2010;35(7):764-8.

Shiri R, Solovieva S, Husgafvel-Pursiainen K,
Taimela S, Saarikoski LA, Huupponen R, et al. The
Association between Obesity and the Prevalence of
Low Back Pain in Young Adults The Cardiovascular
Risk in Young Finns Study. Am J Epidemiol;
2008;167(9):1110-9.

Vincent HK, Ben-David K, Conrad BP, Lamb
KM, Seay AN, Vincent KR. Rapid changes in gait,
musculoskeletal pain, and quality of life after bariatric
surgery. Surg Obes Relat Dis; 2012;8(3):346-54.

Khoueir P, Black MH, Crookes PF, Kaufman HS,
Katkhouda N, Wang MY. Prospective assessment of
axial back pain symptoms before and after bariatric
weight reduction surgery. Spine J; 2009;9(6):454—
63.

Mangwani J, Giles C, Mullins M, Salih T, Natali
C. Obesity and recovery from low back pain: A
prospective study to investigate the effect of body
mass index on recovery from low back pain. Ann R
Coll Surg Engl. 2010;92(1):23-6.

Cuesta-Vargas Al, Gonzalez-Sanchez M. Obesity
effect on a multimodal physiotherapy program for
low back pain suffers: patient reported outcome. J
Occup Med Toxicol (Internet). 2013;8(1):13.

Consultation WHOE. Waist circumference and
waist-hip ratio. Citeseer; 2011;

Organization WH. Global database on Body Mass
Index: BMI Classification. 2006. 2015.

Rezvani Amin M, Siratinayer M, Abadi A MT.
Correlation between Visual Analogue Scale and
Short form of McGill Questionnaire in Patients
with Chronic Low Back Pain. Qom Univ Med Sci J
(Internet). 2012;6(1):31-34.

Ferraz MB, Quaresma MR, Aquino LR, Atra E,
Tugwell P, Goldsmith CH. Reliability of pain scales
in the assessment of literate and illiterate patients with
rheumatoid arthritis. J Rheumatol. 1990;17(8):1022—

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

4.
Garratt AM, Moffett JK, Farrin AJ. Responsiveness

of generic and specific measures of health outcome
in low back pain. Spine; 2001;26(1):71-7.
Afshar-Nezhad T, Rezaie S, Yousef-zadeh S. The
Relationship between Fear of Movement and Pain
Intensity with Physical Disability in Chronic Lew-
Back Pain Patients.
2010;11(2):21-8.
Van Middelkoop M, Rubinstein SM, Verhagen AP,
Ostelo RW, Koes BW, van Tulder MW. Exercise
therapy for chronic nonspecific low-back pain. Best
Pract Res Clin Rheumatol; 2010;24(2):193-204.

Journal of Rehabilitation;

Moftett JK, Frost H. Back to fitness programme: the
manual for physiotherapists to set up the classes.
Physiotherapy; 2000;86(6):295-305.

Ferreira ML, Ferreira PH, Latimer J, Herbert RD,
Hodges PW, Jennings MD, et al. Comparison of
general exercise, motor control exercise and spinal
manipulative therapy for chronic low back pain: a
randomized trial. Pain; 2007;131(1):31-7.

Henchoz Y, So AK-L. Exercise and nonspecific
low back pain: a literature review. Jt Bone Spine;
2008;75(5):533-9.

Wertli MM, Held U, Campello M, Weiner SS. Obesity
is associated with more disability at presentation
and after treatment in low back pain but not in
neck pain: findings from the OIOC registry. BMC
Musculoskelet Disord (Internet); 2016;17(1):1.
Warburton DER, Nicol CW, Bredin SSD. Health
benefits of physical activity: the evidence. Can Med
Assoc J; 2006;174(6):801-9.

Rejeski WJ, Ip EH, Bertoni AG, Bray GA, Evans
G, Gregg EW, et al. Lifestyle change and mobility
in obese adults with type 2 diabetes. N Engl J Med;
2012;366(13):1209-17.

Dario AB, Ferreira ML, Refshauge K, Sanchez-
Romera JF, Luque-Suarez A, Hopper JL, et al. Are

obesity and body fat distribution associated with low




40.

41.

42.

43.

44,

back pain in women? A population-based study of
1128 Spanish twins. Eur Spine J; 2016;25(4):1188—
95.

Shiri R, Solovieva S, Husgafvel-Pursiainen K,
Telama R, Yang X, Viikari J, et al. The role of obesity
and physical activity in non-specific and radiating
low back pain: the Young Finns study. In: Seminars
in arthritis and rheumatism; 2013. Vol. 42, No. 6, p.
640-50.

Mok FPS, Samartzis D, Karppinen J, Fong DY T, Luk
KDK, Cheung KMC. Modic changes of the lumbar
spine: prevalence, risk factors, and association with
disc degeneration and low back pain in a large-scale
population-based cohort. Spine J; 2016;16(1):32—41.

Liuke M, Solovieva S, Lamminen A, Luoma K,
Leino-Arjas P, Luukkonen R, et al. Disc degeneration
of the lumbar spine in relation to overweight. Int J
Obes; 2005;29(8):903-8.

Mellin G. Correlations of spinal mobility with degree
of chronic low back pain after correction for age and
anthropometric factors. Spine; 1987;12(5):464-8.

Shiri R, Viikari-Juntura E, Leino-Arjas P, Vehmas
T, Varonen H, Moilanen L, et al. The association

45.

46.

47.

48.

49.

between carotid intima-media thickness and sciatica.
In: Seminars in arthritis and rheumatism; 2007. Vol.
37.No. 3; p. 174-81.

Samartzis D, Karppinen J, Cheung JPY, Lotz J. Disk
degeneration and low back pain: are they fat-related
conditions? Glob spine J; 2013;3(3):133—44.

Briggs MS, Givens DL, Schmitt LC, Taylor CA.
Relations of C-reactive protein and obesity to the
prevalence and the odds of reporting low back pain.
Arch Phys Med Rehabil; 2013;94(4):745-52.

Mirtz T a, Greene L. Is obesity a risk factor for
low back pain? An example of using the evidence
to answer a clinical question. Chiropractic &
osteopathy. 2005;13(1)1.

Abdullah A, Wolfe R, Mannan H, Stoelwinder JU,
Stevenson C, Peeters A. Epidemiologic merit of
obese-years, the combination of degree and duration
of obesity. Am J Epidemiol; 2012;176(2):99—-107.
Vincent HK, Omli MR, Day T, Hodges M, Vincent
KR, George SZ. Fear of Movement, Quality of Life,
and Self-Reported Disability in Obese Patients with
Chronic Lumbar Pain. Pain Med; 2011;12(1):154—
64.

O 3)3 § (23508 (WG4 O-845)



ournal of

A hesthesiology and
P aﬂn Summer 2017, Vol 7, NO 4

Does obesity affect the efficacy of therapeutic exercise on pain intensity and
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ABSTRACT

Aims and Background: Despite the rapid growth and prevalence of obesity, the impact of obesity on outcome
of exercise therapy in patients with chronic non-specific low back pain is still uncertain. The aim of this study was
to investigate whether obesity can affect the efficacy of exercise therapy on pain and disability of patients with
chronic non-specific low back pain.

Materials and Methods: Study subjects include 32 male and female (21 men and 11 women) patients with
chronic non-specific low back pain.They were classified Based on body mass index (BMI) and waist-to-hip
ratio (WHR) into two groups of obese subjects (6 men , 4 women; mean age: 52.3+5.85 and BMI 32.45+2.15)
and non-obese (15 men and 7 women; mean age, 51.814+7.10 and BMI 24.5+1.91). To assess pain visual
analogue scale (VAS)was used and Roland Disability Questionnaire - Morris (RMQ) was used to assess back
pain disability. Exercise program consisted of seven exercises which was carried out for 10 weeks, three times
a week for 30 to 60 minutes. Data wasanalyzed by independent t test, ANOVA and Pearson correlation tests
with the significant level of less than 0.05.

Findings: The results showed a significant difference between pain intensity (F=-2.88, P=0.007) and disability
(F=-2.16, P=0.04) of obese and non-obese subjects with chronic non-specific low back pain in pretest.A
statistically significant relationship between body mass index and pain severity (r =0.43, p=0.02) and disability
(P=0.49, p=0.017)was observed in patients with chronic non-specific low back pain. After the intervention,
pain (F=14.27, p=0.001) and disability (F=5.42, p=0.03) improvement was significantly more for non-obese
than obese chronic non-specific low back pain subjects.

Conclusion: The results showed that obesity has a negative impact on efficacy of exercise therapy in patients
with chronic non-specific low back pain. Accordingly, it seems that therapeutic approaches which target both
body weight and back pain in obese patients with chronic non-specific low back pain,have more significant
economic effect and even better long-term outcomes not only for pain but also for other complications
associated with obesity.
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