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Abstract:

Background: In recent years, a special emphasis has been placed on the abdominal
transverse and multifidus muscles for the treatment of back pain and lumbar lordosis.
Evidence reveals the difference in the function of these muscles among the individuals. This
study aimed to examine the effect of a selected spinal core-muscle stabilization training in
water on pain intensity and lumbar lordosis of female college students.

Materials and Methods: This quasi-experimental study was performed on 43 volunteer
students (22 and 21 in each of the experimental and control groups, respectively; mean age
18-25) with the history of low back pain. The experimental groups performed a 12-week
hydrotherapy exercise (3 sessions per week) under the supervision of researcher and the
control group did not perform any muscle training. Data were collected using a Quebec
questionnaire and a flexible ruler on the first and last days of training for each participant.
Results: Results showed a significant decrease in back pain intensity and lumbar lordosis
angle (P<0.0001) in the experimental group, while no significant difference was observed
between pretest and posttest data in the control group.

Conclusion: Findings reveal that the core-muscle stabilization training of the spinal cord in
water decreases the pain intensity and lumbar lordosis angle.

Keywords: Back pain, Lumbar lordosis, Core-muscle stabilizing exercises, Hydrotherapy
exercises

* Corresponding Author.
Email: na_sedaghati@yahoo.com
Tel: 0098 912 353 0502

Fax: 0098 25 3770 7592

IRCT Registration No: IRCT2013032712865N1 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences July, 2013; Vol. 17, No 3, Pages 267-274

Please cite this article as: Sedaghati N, Hematfar A, Behpour N. The effect of a selected spinal core-muscle stabilization training in water
on pain intensity and lumbar lordosis. Feyz 2013; 17(3): 267-74.

A\a\%



http://feyz.kaums.ac.ir/article-1-1951-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-05 ]

Siaddi G330 (59 3 Ol o &I 88 () gieu (535 w0 ouiag Ol GMAs S o83 dols yu il

SS H99y 8 99,0

*y

ot oL in denl o ko S 5
RW)'EY
ok dm g gl Ase 5 (KNS e e 5 S 50058 SRS 5 250,68 Ol gl S gladle s iU 9 diile
st ab o Sl s Bean ol 5 B a,ls sy sl ol s SMas ul 5 Shes M JIs gdal g ool
S 3 Bl andils oS 59558 5355 DA Ui 595 g 2 53 O G5 o edias S SMas
58 038 53 YY) B AT s el 0l ploxil U1, gl 02 S g 28 ded f 55 3 Rl SRRyl B9 9 S1ge
05 S s S oS5 Gagh ol 53 lbls O goa 355,68 able b Jle YO B A pw aels b (0,8 658 s LE Y
S ol 53 SRS 058 g Nsls plowl e a5 o 1y (o8 a0l (ki e laihn) aiin VY Dany Sloys O Sy e
395 53 (a8 593, 4z 0) ihamis S 5 (aS3)0 DAd) K bty bl p S LI ploil 1, o 3 65 e
235 soslpar g gasl p sly A1 5 dsl
wsls g,ls gon D& (P<e/e0)) jaS 595,80 5 (P<e/ee o)) S, @dd als Ol (0,55 09 8 b on 0 b
it oalive 39057 e 5 Sl sLaesls o (sl3 e WSS (J S 0g S 45 g

aaly 9 5,3 Oy Jals cely ui 08 S0 g 55 0 ekas Ol o8 Ol 08 A e 0L laadly ) '6;479}3

Db § 05 592,58

PRI O U PT GPRTINCH K - JCH LU P IUC SE PTOWN RTSTRUC SLP-R W i) ('

YIV-YVE oo ATAY g 00 5 513 0 oF 0)lod (oadin 0,55 (b a g — oale waliols 5

O 5 Al U3 B3 laplil o84S Ol sioay I B0 g
Jole Ol geay (Core stabilization) gle s O g 555 0 O3
F3r Jloeeaninl 5 [T ol 0dd 7 e 355,08 sdiS dnts
5 bl bl (Gl belge s w0 l) S o
Sloposm G5 p O 35 s Olg o SOhas Julye
Ol OMas ol S 335 e b ol OMas bug
VLl b s S r et rdge SIS 4 L oo
$lp Al bl s oS3 (20 radd Ao b (Sl sgacm
o 3 ok [0f] s Fowbe GLEe o U
Sl (S5 (S 2008 ) (HL S 08 s o3I O ks
Sl bl oMae 5 Shas IS 5 05 55 s Slae b (5551
O, el ‘rm ONae oyl Sl Ld 5l ol 380 g
A g sl Nae (AL S icep ) peilinS] B2
Jolo Olsea 1) 35800 03 0 foS Al OMae (g 50y Slaall
5 355,08 Ol [VA] Kles S Olge e oS 558 ol
5 Son 635, K pSKen Bloy op Al S s OF S0l
355 ;08 5l Clldg 9 codl O ulcws g g Conl eu S
Lz p [A] Llaged o MV 05 gilag ab Olges
sldle 53 shiga 3,508 (L2505 Sl slcd) iy

s@h)é ‘5‘.&4.65_,3 Y ‘)‘5 (sl Al ) 6\&@#3& }:.>|

YA

TPREN
p2 3 ol Ve & placenl gl 5 S
b Sl ol 253508 g Wi OF & Dl gl o
B ) esls polail s 1) gand o35 0 5YL 353 ST L
g i solall B ailie slasr  ogdle &S (A3 A
¥ gers 4l pl 4 B [V] ol 03 905 Lo 3 5 1 0K
P Ul g o g5 ek g b o 5 Do 355 S L I
3131 3 Aoy V0 s gde 434S e B os £ wdd ke 3,5
23 godain Sl [Y] Lgd o ;S ) colom S5 S
3 gadaie Jolgo g odd B8 0T 55 p3lSe 5 5308w
Sap e Olgea Sl B0 sw (b A SU e e
ol 00 gty 4 ,le oyl

(koS5 Vs 0SSl sbjsg pole 5 g3z S 09,5 bl wlidh 5 !
3,295 3219 gollasl 51T 282l

329,51 3519 ol ST 8815 (5509 pole 9 52 a5 89,5 b sbiasl ¥
tJolins oximgs ¢ 3lhs *

2o JUd Cosmo (V4755 i Slulg) sued OLLS (o3

SPOPYY- VDAY somgiyes <4)P FOF-0- ¥ 10ils
na_sedaghati@yahoo.com :S3g)3S) caumy

AF/P/VA 3 by An6 /11715 1080y 396


http://feyz.kaums.ac.ir/article-1-1951-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-05 ]

PIC JPRRTINSICH T JCH WA W FR

Oas 53,5 Pl s el SIST L Ay e ey
Jsb b oS 353 5 595,84 M 31 Bl 55 O 55 o sk ld
Ol Sl jei &S Sl 45 Cowl ok odalie obe 4w Slays
4 o Jagh ool 5ol dde SIAL b gl Sbeys
230k 55 p ekl SMae S Ol el SIS ()
s p p3s Obgmdils oS53, 5 355 oAb Ol p O

!

by 595 9 3g0
445 Sl 6325 5 (2285 4es g5 ) PRl G
ool adlas 3,90 bl amslr 5 ok 1l Slaw K3
Says dile L oAl YOO s byl oL gl
GrSages hay Hlesls JoSKET OE gl el e sLrel&iils
0 oSS 5 g A VS w B el Wbyl o) g0
Sy b dnlp b ah 00 LS e wbiall,
AShs 5 (Quebec) XS wbiin p b 3D g Scmd s
Glols a5 Cdbgls £F s gasesl o 31 KAd Sbl (Cilane
YY) o8 0 5o 4 dolal jsbakisg bl gla,las
5 Sl gads Las B (A YN Jps 5 (&
S 500V tadal abiuD) peilhe Ao e g3 s Lalsesl
win Ll adz) 0sa5Tm 5 (Ol s and gl g
Slr oRan o el 5 s lal s SIS (sl
ol b LT oS358 Ol s 5 ol g 25 a5 g5
6"‘3-1,'5@'-; e YO gl aalidi  pl 3 8 Sbl KS
03905 Blod jlg> U e o JlIsw 8 53 5 3,0 ©dd &S
4 o 338 o Gduais V0 B i o aelide y O3kl
350 b (g leny okl Y0 3,5 Doy 5 JolS D (gl 5
355 b 255 e oS Fa Sl 9 VO 00 slaad, 5 haw s
oS hs gLl 4 am g b YN conl sl SlS 5545 s
b3l Sl @ s Il S Ulgea OF 31 Ol (ilante
sLglal pasis 5 Wl ol 5 g SduE 5 (Sels
oo 0131 5 S Alonn g ol Mo 2 0 0 B0 52w gla o 53
0 oyl 1y X gl a5 oldads ks aodea 5 ol
S5kl glp 5 (blind) L8 o) ol lagh
I 53 L1 6 S2 asb 5 ccilme jiShs L joS g
5 oeie S (6w haw g ol eslial By, alis sl
Al g 539051 51 plowil g [V A8 a8 8 s
Gla oo olhl & 1) el sVl cund 5o g S L

Jan )‘ﬁhﬁ ch-.d S ‘) LQCMA} ol VJ'- W‘aé‘}as )'L3

reJL«il\V ojjal\\ﬂﬁ\'bﬁ*i_’b‘:flu.&_é MUALA}.:

SKews Jos Olyl5n f‘qu" Yo | WEPRCIW UV P RS
Al Gloys glaaly cpl 5 GLS 585 sl 3 S
ol pe Gs 5 pake e 55 53 353,08 el ge S
FraaupeS Sl S K dbsa b b ol wsle
253,05 Olgir 2 g ki S p dilsg, S5 4l 04 Kl &S
sdaie gl 2 K sy wonl gl temils ale L gody
w55 S BE K tnl 5l B Lo 0 fitie b O Ol 4l
35 S ol MNas e de 5l K Fp S o
Y Gl ol G fs, G 3 G3L) Rl el
ol e diSslonl SYNS Mol 5 Glewsr Sobol mhau 03
Slos s 5 6ok slcales pizes 5 AL 4wl
Ol Ok Sy e b 508 G 68 5 JAS e
S EpS OB (S e JRS Arag g 25 s Seolud
il b 3y5 568 JES s JU [V @] cal odd oK
TS R e e e
55 Olylp ldlhe (o) Je A3l pgr ST e 3 Shes
Al Oloys dslde (o gl 5590 55 35 08 Sloys wiw)
T A B e A
(g3 e G LIS Fopm c2E5L Olal s goladl LYo
oop) S adlbe s s Shes MBI 5 35 el
el e & s e i b fss g 00 6ok e
Ol Ol e e By ol 5SS 4S e ged 3,5 Soline
Bl b O Glys glaiil s Gl o adbs Sl o
Fao o &S S 5L i s Sy il 0 S
o 4 dlo 5 a8 15 Oliesys 5 Obley Jbiiul 3,5
3500 gl O Glp siplr Slupes s 5SS by,
Slplbl 5 Lamale (Jolis Ok 35 2 &f Gos 5L VY]
Aalsl Ok ples 4 e Sl S asle 3555 e 3 S
S L Jals s 5 s b Ok (KBS gl g edeisy
o b s bl Sl K gl o e 031 (S
b LBl Sl ol &S pd sbul bl gylais Cawls Juolis
oS s s Ol el (.K;A 2 oS O b Ol lew
g Sl of eslial 53 anls leal 08 2t
o d o 53 3 5 98 e 3l sdsmal SIL 4 (gl
odos (5Ll 3l (SO Sl 555 ool 3 WaBly &S das e asls]
il O3y Jem 4 bae slags gl O s Ol
Py 5 035 S ol S o 05 DT 3 &S ke
S0 1o S LL Dog sl Clea 5 es e DS S

(350 oo b &S LT B VY] S e el 555 ol

Y14


http://feyz.kaums.ac.ir/article-1-1951-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-05 ]

AVE) Vb 4 a3 £Y oS s sargls b (pladisnd 51 s
23058 55 Gl ke dlis sl 4y B slil (a3 Y
WIS 5 ead eslial fimes t bl 2, 5 Osa3T e 5 i
25 58 Shalpy SPSS Si5e 5 51 eslitl b (5,bl Slkes
3 S ol +/00 W e
5 sl L0l 5 Slabae ploxt 51 1 o5 4l
Wl S s Gl of a8 0 ws S s S gSe
a2 0l Ode) ad aw atin p g wla VY Ddea el
Sde opl g3 JS 0g 8 Mged oS5 (akds A s
28 Jollyges plal sl el el 3555 65 e
ACSM(American College of Sport Medicine) &3,
3 ol Wl D38 05 o aw ol ped by
SLl gl Aes b (el gl B 2,8 Sl s 035 5
odd ol sS glacdl AiS Rl 4 Sl ader 51 S e s
e Ll oo 0 Dl Dl s S eSS
Ok b ol 4z G a8 agd O les a5
W) i glala, (Gl pual gl fask 5V
) 255 v 5 palel 5 cdrs o Gl 1) 05 s 8 o e
Y Sl il S Oyl am s s 0 Sl 55 5 sba
ol el (1F Sl a3 Y B YY) Culg,l amys A L
S5 33 5 S ol 5598 lweslel gl ol >
3 A0 B A oo Ygems LE puul SO Oyl &S el
S5 a3 Y] aabe GILE Sle 4z 0 6 YY) Culg
Sl S5 slaws elal o 05 ol ol Bloy ok 45 el
35 k33 00 B 51 olS o sbajl s OF G i 5 oS >
Glie 055 s dopo Ol el Cal e SLL Ol
Ao o ) S 08 DD L (Jy ol oo (225 Oy
Pyt 5 e Sbaos 4 g b Al 035 o S
ol Y] el 4 V¥ IR a8 LS 6l 0L
e 4 3,8 Do ] 4 L Cys S sl s s
A T e - (R RO STV
O Gl S 50 g oesls RalS 1, RS Sud W ged
plwl pln 4 bl 355 bl b s plomil 51 a5
PR o ks g ol Ol pes plasil aslsl Sl ey g3
Cer B IS8 508 Gl ol s S slas
O §55 p ek ld COae Cu ol 550, b ol wlip
@S 008 4 s [YEWV] edd Ol piae gl 5ol

A oyled Jgua) ws S &l Sleys o Couie asl

YV

bbl&w K ‘;‘5‘.&,&

505 o A1 K Slear b peenslss med b S0 55T oK1
GO oy S0 g e b g9y (Cudy o 4 O 3)kel
L1 gl o oo o350 pasds [ T12 o
o3binyl Sl 4 Ad o il g Gnga3l 5503 S (sl CuNs
bug (s GBS Gl Sl 0 8 Ll
okl 5 Juail b Sle dbE e codd jastie S0ge50
g bl gl cadMe b .ad o s I8 cwede S2 o ,g0 (o,
Gl 53 35051 5Dl O g gl e B (5 S 03I ey
S SISy DBF I o b eslnl Candy 53 A
Condy ) 53 g edd i bl sa) 2 OLSS Hsba 00 05y
il g Ole OB Ogw Gle b gy, p has SShs
G5 JSS 51 e 5 0 0313 13 (glabols 5 g D gy Rt
S35 2 e B (gl e D Ll 59, 2 SShS
kel sty JSE 3 (g5 65 n Dok g A 02) S ks
dsb 2 o5 0428 by il oxihd BB gy, 1) S ks
dlanl A S oS B gy, 5 OlE O g (S hs
21 S b s S5 LT S2 glae e ol Hly5
4315 g p 5l ookl b s 5 035 (IS L BB (g4,
A i cer agn onl 3 A8 el 593,
7 pam SRl (D plhe Sy 53 48 SRS L g5 S0l
W F s baejlbilaw ge 55U Slabw Cgr 5 Mol Josa

A3 F e g el

A
L1 582 &l olw b =L
L
b5 G b dhai o s, alob=H
4' S 53,8 «30=tLArc tang (2H/L)

3 W ooy B dyl o 5 65 s agl) Geld S s
S e R Sz 53 48 01 - ¥0] sl 0 315
sk (5 ;S 03I Nl (r p 95 5 gl o sge b (508 £33 5 sl o e
Sl 0k 18 43 £ G350 WAY oS b gl
el 455 O4/Y 1) joS b oamb Olje K5 cpdims [YV]
wdd plowl Sl il gaaBl 4 45 b [YY] o3 el
) ol s sais gl soS s Ol ol JSo Sl
legd b Olded bl 115 ged A b b anb b
PS5 3 les S Sl gals pgine sl By 5 e
Gaals b e o5IN0 (595 2 OFST 5 M3 I Sl 55
ol g3 edd S5 s 4 a5 b sl 038 5 GUSI ol

Ay eJLaJ'nl\V a)}bl\‘“\\'ljﬁjéﬁé} ""’J‘ld‘aﬁ'& M\Je\»}b


http://feyz.kaums.ac.ir/article-1-1951-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-05 ]

. “535,1 e Ay QLS QM‘;Z&‘,E Mb)’};g‘ﬁ

Jb)é%jg}{ﬁd U;dha\;;t.ijd—\ o sles J g

Sda

o T oS Ol 3,
. OFST K 1)y Ollacws b 5 21K Fal dly g5) 2 5 b sl
Gadolan! 5 hiS sbul _ s
ré_,.\e4.5f)l)A._\.’U)'Iu.ﬂu&l:&dubabﬁbjud‘)l,ﬁ \
Ky foed A28 53 oy et Sz
sl gl e |y AT A
) ae bic
g 53 SIS bl By 1 A 1y 5 5 Cews 53 A L S a1 38 5 S j
_ R ¥
K ot 5 (52 A A b 4 OIS B
Sl
Meas s S sbwl Soboaly $l5 55 8 ded Olngl ssld s K D 3500 ssb & Mz piS
v
S A 5 sl 5 s b g sl 4oy
SMas s Golil skl ia |y oy 5 poSd SN OS] b il Sl s 4 Sy
I 4 bt (84S 5ok Sl Ul 4 ) oS g S e 5 0 S N b8 et ¢
S LS oS o Y e
Mis 3 S slboul o Oy 4B 8 s g3 b 1) Sl ad 5 digl el Slgs 4 ooty
I WG SR S 1 el a1yl eKd CMas BLEI b el s 5l eS 04 035 0
O ol 5 (oSS High oz A bl b aS ady S
Al Pl oyl 4 gy 9 ke @ Sow Sl Obs S a |y (25 L8 S
Mas s Solal sbowl P )I}Slgc\:&:;ré
VS—: o sln (K8 Oae 4K s (5 s &S J 0, 08 . 1
eSS 1y s AS e bao ge 055 .
St S S b 5 IS Gl Hukd 0 S B s a B
OMae 53 oLl slwl ) B o 4y gl 03,5)
S 0 Saeal w1y lagly 5 O als 15 bl e 595 5K S v
Oy e e 3 5 s o S
S o )l ) Sl RO s sl Y ae S b a ], bl
ze s LA slwl 5SS S gl K e S P | 0 S il Sl
VS‘ _ )abﬂg;.l._ih&’
SRS 5 (K5 g e oS 1y a5 )T 4 08T 53 Blo oS Lo b aS LAkt |y oy A
oslil Condy
7S s el S oS
v) A
Ll o a5 A0 DI, &5 555k 4 4B 8513 O s Glas 050 &
JFQJCJMC&_‘,EJ BERINESCRSPH
LS 593 o 3101y Jeade 3115 Wl a8 515 0 51 a3 icws 5 Slo q
) ol ‘5\.&5.\:.15»&:}3 Lrd St 9
it LS Ks 5 Iadome K USs 4 5
N
(PSe/ve) 83,5 Sad ials Olgm gl Jodow 5 4500 =W

o Soldsre Sl o 0n 8 53 (PSe/eeY) a8 550,54
O 6)“>g$'.""“° s, C2E J}LS a‘gjf BERE R ™ sdalin Al J'|

(v u;‘.«i’: JJ-\’) A&S eals Ol Qy)im 9 ﬂ ‘5‘.&0:‘:

M| @A 9039 JLGJS Laesls Gj": Ll J" Lha‘gjf

b"ﬁji& ‘5\.&55;..5 QL; CJLFML‘ BL) Lba}; O 6}‘.}&#

BE A:..o.b duﬁa‘;ﬂ WSy J‘,.E..M\e ( eJLaJn J‘g-\’) -\JJCJ\.:

Bt .\.1.5; ealanul J:Ll»a 4.1"’.03 J:t&}c)'i U’:JJ j‘ e‘gjf 95 A

Ye)m|\v ojjal\\ﬂﬁ\'bﬁ*i_’b‘:flﬁj MUAL&}.}

A2


http://feyz.kaums.ac.ir/article-1-1951-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-05 ]

bbm K J.;‘M

LAA_;}A} AJ)‘CJL@;:.;A—Y a)Lo..; J}J}

JFS 05 S s ol e w0 o6 0 £
Ol i anls _ Ol i als _ ™)
Al HE X+5D Sl Pl X+SD ]
Yo 14 YY/ANEY/ Yo A YY £Y/YA (D) o
%) £4/4+ oV/Y+£0/VA Ve LV [AVIES Vil Kg) 859
WA yol AVY/N 0/ YA \Ve Vo A/ g0/ 0 (Cm) %
Yo Y/ YV/A4EY/\Y Y4 V4/¢A Y/44E) VY BMI
Laos S 55 Ol peas anslie =Y o les Jsir
Slss T oo b o 28 09 5
0383 EPSIE
S TN _ IS TN _ @bl slaasls
Sl o X +SD S il X +SD
YA \\% Ye/YVE /00 ¥\ 4 Y&/ /A Glaal) 5,5 Ol 5
LA/YY [AdAnd [AVELE D 00 /VY £0/TA LAY /YE (a4 55) 505 595,8 445
IR 0y f
Y V4 Yo/+qte /e v A Yo/\gte /Y Glasl) 553 Ol g
0/ £¥/A LY/ VR /TY oL /VY £¥/4n £V/0 ke /¥0 (4 33) 5,08 595,48 4303

may Gloys Of Sl el 45 S e Ol 35 iRk 53 el S
el 035 F30 0555558 Oen alS g 53 0dd 4B 5
e aaly sl e sbal by bl cwes s
Sl Esl O s Sl B ¢S e sdmsold oM
Joa el Sl el Sl sAS 55 a8 353 Sl Ol
oS DI O gn ksl DM (555 2 4 ks ST
Sl et s ead (S LS el o 1,108 s
MacDonald adlas.si, sl o 3550 33 lp 1) s 3,0
4GS g g ekl SOlae sl O O Kes
o S ppe K oS15 pdn g slasmd oy mils Jds
Oloy Rl b edaasold Sy o ST 53 b slagg ) dS s
Ciliee Slalllae [YA] Ad kil 5 as, gt e Jood
Ol S8l wn) 3 ol Gaiod b plie b Glys O
G 5 5 ol NS g Lles sl Cewsay a8 355 ok
2 ST e Sl O b G asly oS Lyl slizel
20y Ol elal Ol 5 g b 0] ol asla 5,0
Bh 35368 4 Y Oliley 53 (e Sty 3l K0y
ol ply ey by oS 5 OB Ogm poea)ly slag s Sl
O 2 2)ls slagg MBS 1, K5 55 B
2345 Cawl Il n cpl o [FV-TY] andls puae 33 8 e ol 38
5038 JES ) a5 035 Klge 35 O 53 i pKe

;ﬁ| ﬁBaker .["i] BEYY JJ&‘S |) Q‘Jj} 0.9:"“)3 .>J|‘9 ‘5‘.&‘94.:5

vy

oy
(e dher Sl agn glacasgdon 4 g L
BB (SN g0 lslns b bt Lk gad SRS 5 Of (slo
Ol Come asliy gl 45 WS o Oly Jiash 53 sdel Cawswy
Can \Y 5l e kiin 53 55, Y GlE b edd 8 e Glys
S 53 DI O g 58 sl SOMAe g9, I
e 3 el 03 She a8 553,80 5 0S8 355 8dy 5 S
@bl l5l 5 b a5 s ged o)Ll S cpl 4 Ol Ll
JUsl Lo e ooty Coned @ by (K35 51 B S e 6S
St 5e 5 Seap RS 4 Sed glaedly 5wl
bl 5 ol glamas o5 oo pgacm Mo b e o3l
25 1y s 2S5l OT s a5 sd e awlS (XL08 s
S8 Shoa Uies dis (pl kS (0 ple) (6 08 (sl e
ol ks g5 Of g)skd b sy o5 adle L
GRS Kss 0455 Ui IS ol pas s il Gls!
ot el G g b RIS Gl e o3Il b 0
Sl s ppes p&s 53 g8 sloml oS ol Juolio sk
sprs S3lelay 3 U5k el ASl das oLl Jlise
S alas G5lula, 0T (g 3 ABL S AL 4 2 sl
SBE N s 03 palS et & sy B4l
ol 5 e Sl S i ssba besp o 5l s
4 @l e [YA] 335 (Pt bl Al o

Ay eJLaJ'nl\V °)‘9‘>|\‘~‘“’|)ﬁﬂ"z} ""’J‘ld‘éﬁj M\Je\»_’b


http://feyz.kaums.ac.ir/article-1-1951-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-05 ]

e 085S o ok DS SMas oo by ST

5l g 3 el 4B 8 L5 5 Ky, b Gl of cae

ol 0390 S50 0S8 5,0 CéJ

S1o8 g

058 3 A snds 5 035 (2 oeils 4BOLL Was ol
B i 5 2pap dxly ool 5T oK S5
e o Bl o sds oy 5 ol 0 5Lk

References:

[1] Farahpour N, Marvi Esfahani M. Postural
deviations from chronic low back pain and
correction through exercise therapy. Tehran Univ
MedJ 2007; 65(2): 69-77. [in Persian]

[2] Mayer TG, Tencer AF, Kristofersson S, Mooney
V. use of non invasive techniques for quantification
of spinal range- of-motion in normal subjject and
chronic low-back dysfuntion patients. Spine (Phila
Pa 1976) 1984; 9(6): 588-95.

[3] George SZ, Childs JD, Teyhen DS, Wu SS,
Wright AC, Dugan JL,et al. Rationale, design and
protocol for the prevention of low back pain in the
military (POLM) trial. BMC Musculoskelet Disord
2007; 8: 92.

[4] Bergmark A. Stability of the lumbar Spine: a
study in mechanical engineering. Acta Orthop
Scand Suppl 1989; 230:1-54.

[5] O Sullivan PB, Phyty GD, Twomey LT, Allison
GT. Evaluation of specific stabilization exercise in
the treatment of chronic low back pain with
radiologic  diagnosis of  spondylolysis or
spondylolisthesis. Spine 1997; 22(24):2959-67.

[6] Kendall FP, McCreary EK, Provance PG.
Muscle testing snd function. 4™ ed. Philadelphia:
Lippincott Williams & Wilkins; 1993. p.512

[7] McKenzie RA. The Lumbae Spine: Mechanical
Diagnosis and Therapy. Lower Hutt, New Zealand:
Spinal Publication; 1981. p. 163.

[8] Salvati M. The effects of disfunctions of
postural stability control and effectiveness spine
stability training in chronic low back pain patients.
[Dissertation]. Tehran; Tarbiat Modares University
2002. [in Persian]

[9] Ebenbichler GR, Oddsson LI, Kollmitzer J,
Erim Z. Sensory-motor control of the lower back:
implications for rehabilitation. Med Sci Sports
Exerc 2001; 33(11): 1889-98.

[10] Manniche C, Lundberg E, Christensen I,
Bentzen L, Hesselsoe G. Intensive dynamic back
exercises for chronic low back pain. Pain 1991;
47(1): 53-63.

[11] Parmon A. Effect of a selected hydrotherapy
program in male patients sufrering from mechanical
back pain [Thesis]. Islamic Azad University,
Broojerd Branch. 2003.

reJL«il\V ojjal\\ﬂﬁ\'bﬁ*i_’b‘:flﬁj MUAL&}.}

e Jozs Ok 033 T 3 48 Sl s 45 el sl
oo > 3p 5 K 33,8 JAS Glp o @S
Sl g3l s 4 aas I3 a5 RS 5o 1) s 05 Nlge
e ) SOl ey g ORES 5l 5 085 a8 Ll

JY0] 25,0 sledity ks 355 08 slalL s

& 5 4o
Sl a5 (R onl 53 ekl Sz @l 4 425 b

[12] Bites A. Hanson N. editors. Motion therapy in
water. Mahdavi Nejad R. (translators). Isfahan:
Jahade Daneshgahi Isfahan, 2010.

[13] Firooze A. Effect of a selected PNF training
program in females suffering from mechanical back
pain [Thesis]. Islamic Azad University, Broojerd
Branch. 2003.

[14] Kopek JA, Esdaile JM, Abrahamowicz M,
Abenhaim L, Wool Dauphine S, Humping DL,et al.
The Quebec Back pain Disability scale.
Measurement properties. Spine 1995; 20(3): 341-
52.

[15] Nachemson A, Lindh M. Measurement of
abdominal and back muscle strength with and
without Low-back pain. Scand J Rehabil Medl
969; 1(2): 60-3.

[16] Rowe ML, Low back pain in industry: a
position paper. J Ocup Med 1969; 11(4): 161-9.
[17] Hart DL, Rose SJ. Reliability of a non.
Invasive method for measuring the Lumbar curve. J
Orthop Sport Phys Ther 1986; 8(4): 180-4.

[18] Levine D,Walker JR, Tillman LJ. The effect of
abdominal muscle strengthening on pelvic. Lumbar
Lordosis. Physiotherapy Theory Practice1997; 13:
217-26.

[19] Link CS, Nicholson GG, Shaddeau SA, Birch
R, Gossman MR. Lumbar curvature in standing and
sitting in two types of chairs: relationship of
hamstring and hip flexor muscle length. Phys Ther
1990; 70(10): 611-8.

[20] Jackson RP, McManus AC. Radiographic
analysis of sagittal plane alignment and balance in
standing volunteers and patients with low back pain
matched for age, sex, and size. Spine 1994;
19(14):1611-8.

[21] Farfan HF, Huberdeau RM, Dubow HI. Lubar
intevertebral disc degenartion. J Bone Joint Surg
1972; 54(3): 492.

[22] Anderson GB, Burke ER. Schientific,
Medical,and practical aspect of stretching. Clin
Sports Med 1991; 10(1): 63-86.

[23] Godges JJ, MacRae PG. Engelke KA. Effects
of exercise on hip range of motion, trunk muscle
performance, and gait economy physical therapy.
1993; 73(7): 468-76.

Yvy


http://feyz.kaums.ac.ir/article-1-1951-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-05 ]

[24] Bahrpeyma F. Comparison between the Effect
of Medical Training Therapy and Stability
Exercises on Functional Lumbar Instability. J
Rafsanjan Univ Med Sci 2006; 5(1): 31-6.

[25] Baker KL, Dawes H, Hansford P, Shamley D.
Perceived and measured Levels of Exertion of
Patients with Chronic back pain Exercising in a
hydrotherapy pool. Arch Phys Med Rehabil 2003;
84(9): 1319-23.

[26] Kesiktas N, Paker N, Erdogan N, Giilsen G,
Bigki D, Yilmaz H. The use of hydrotherapy for the
management of Spasticity. Neurorehabilitation
Neural Repair 2004; 18(4): 268-73.

[27] Moseley L. Combined physiotherapy and
education is efficacious for chronic low back pain.
Aust J Physiother 2002; 48(4):297-302.

[28] Seyedi L. Advanced training program in water.
Tehran: Sarmadi Publication; 2008. [in Persian].
[29] MacDonald DA, Moseley GL, Hodges PW.

Yvé

bbm K J.;‘M

The lumbar multifidus: Does the evidence support
clinical beliefs beliefs? Man Ther 2006; 11(4): 254-
63.

[30] Lee JH, Ooi Y, Nakamura K. Measurment of
muscle strengh of the trunck & the lower
exterimities in subjects within history of low back
pain.Spine 1995; 20(18): 1994-6.

[31] Pedretti LW, Occuptional therapy Practice skill
for physical dysfunction. 3™ ed. Battimore: Mosby;
1990. p. 532, 552

[32] Nordin M, Frankel VH. Basic Biomechanics of
the muscaloskeletal System, Philadelphia: Williams
Wilkins Lippincott. 2™ ed. 1989.

[33] Braggins, back care 1™ ed. Edinburg: Churchill
Livingstone; 2000. p.265

[34] Arioshi M, Sonoda K, Nagata K, Mashima T,
Zenmyo M, Paku CH, et al. Efficacy of aquatic
exercises for patients with low back pain.Kurume
Med J 1999; 46(2): 91-6.

Ay eJL«il\V °)‘9‘>|\‘~‘“’|)ﬁﬂ"z} ""’J‘ld‘éﬁj M\Je\»_’b


http://feyz.kaums.ac.ir/article-1-1951-en.html
http://www.tcpdf.org

