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ABSTRACT

Background & aim: Lumbar segmental instability is one of the consequences of non-specific
chronic low back pain, which is defined as excessive intervertebral transmission and
rotational movements and causes functional disabilities. The aim of this study was to
determine the effect of progressive stability exercises with and without breathing exercises on
plantar pressure variables in patients with lumbar segmental instability.

Methods: The present study was a single-blind randomized clinical trial with a pre-test-post-
test design. The population of the present study was male employees of Hamedan city
suffering from back instability who were selected as available. . In order to select the research
samples, the ability to stand on one leg for 30 seconds and back instability tests were used
(three out of five tests were positive). Subjects were randomly selected in two experimental
groups (combined core stability-respiratory exercises (CCSRE) and core stability exercises
(CSE)) and a control group. The variables of plantar pressure distribution were investigated
using a foot scan device. Data were analyzed by ANOVA with repeated measurement
(p=<0.05).

Results: The results showed changes in the vertical ground reaction force in the CCSRE
group (p=0.016), the center of pressure (anterior-posterior) in the CSE group (p=0.001) and
the CCSRE group (p=0.001), the center of pressure (internal-external) in the CSE group
(p=0.007) and the CCSRE group (p=0.033) and the travel distance in the CSE group
(»p=0.014), was significant from pre-test to post-test. Also, the inter-group results (interaction
between group and time) showed a statistically significant difference in the variables of
vertical ground reaction force, center of pressure (internal-external) and (anterior-posterior)
and travel distance (p<0.05).

Conclusion: According to the results, it is recommended to use the combination of breathing
exercises and core stability in the rehabilitation and treatment of patients with lumbar
instability.

Keywords: Joint Instability, Exercise Therapy, Low Back Pain, Core stability


http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

\Z-\anugU‘ro}.)o)Lmin[a)Lejdew Bl yo 5 woduw alxo \YY

IS 23595 (S paiio p3 (aritis Dl pod 9933 9 b 0359 julilus (Sl by yed )b
G540 dAslloo S 15 )08 JUieSw (FSUS (52 4 Mo Yhlows )S (b a5

£l dpid po & Sl AiljpS s ppai iy

Ol 1o Ly e gy olSisls (i) e sle 0aKlS (i) )5 uwlibosmsT 5 Salol =lf ya 05,5
f saki@basu.ac.ir : Juel =AVAAD - YYAY 1yl . ghune oo o5 *
( )
VLY

o 3l G Jsl olgicds &5 cul oboid g cpo o 393 308 slawly Jl oS JlieSn il o 93D 9 diro)
2L s )0l asllloe I 338 35ib (50 53 Ses Sl Silgl D 90 9 9 5o )T G > DU 5 Slo e
JUieSw Sl (o 4o Wi polow 0> (b a5 HLid Sl pustio po omald iy pod © 933 9 b 0359 sty (LS iy yo3
392 5 a8

Do JpS 09,5 b s 0sedT Gy —0 50T i zob L osS s 5 )75 Aoy aslllas Sy puols Gid s 3y IS gy
S 33 ol w pwd VS W) guay &S 35393 oS (S (2 W Miue Ol judd 3ie)l IS jo (LR S Aoy
O eade) po8 (Sl (5 Blamas 5 ABb Y o 4 b 550 wdluml (Ul 9T Sl L3y Bla & ses sl
s —(5 )5 o Dl 58 )5 iy pe3 09 )F) (5= )75 0935 93 )3 1 ($350)T aus oslatwl (s iy Sl s
&35 Sl pusio i3 )5 Jlpd S3slas =) gu0 & J )i 03,8 S 9 (CSE) (555 po ol wliy pe5 05,5 5 (CCSRE)
L owloly 30T oo il oslamwl b Laosls b ;8 3 w2 )90 oSl g3 ol Jl oslaiwl b b waf HLid
(P<-/-0)3sib Jul=s (51,55 (5 55 0l

—5olasd) YL 35 e (p=-/+17) CCSRE 05,5 )3 yae) 3 g0 Josll (ue 59 8 wilpuss 3ls glis gl daidl
(=+/++Y)CSE 65,5 »3 (oa )i 5lals) JLid 55 o (p=-/+ -1) CCSRE 0,5 5 (p=-/- 1) CSE 05,5 s (Lals
Otized . g3 lslize w50 )T i a3 couus (P=+/+1E) CSE 05,5 )3 slmls 03930 5 (p=-/- YY) CCSRE 05,5 5
—GHAIS) DL S5 e cpae) 53 g0 sl puSe (555 adlBe Lo jusie V3 (Ule) )3 095 Jolws) SRS o @l
(P<-/+0) 3ls Ylis 1) 5 pleT plalise o5kis ( plls 03930 5 (il - 50133) 5 (La)la

Oblan le)s 5 islgs )3 (535 po il 5 i iy jo5 S 5 1 3 9 50 a0 55 10 Al ulivl o 15 a8 Azl
S gub oslaiwl po8 (S 5 4 Mine

SIS o sl 33 508 (il s wliy ped ( Suate ($)lLL 1 GIWS (S ojly

N J
VEN/F/Y e iy VEN/E/N A 1Bl

JUWAT S5 3)3 )08 31D (5 i £ 91 Olao g2l Ao dio

33,5 5o 63 Sae Slgil 4 szmie &5l S8 5 Las)loy gl Jl Gilac SilSwl slasles

IS b Al =l (sl wblage olejlbaw ()) 03 el yrad Goiw 33 b 353 568 AT Siiud wIMAI

S)8las 03,5 (S8 20 Ol pwljus V> Bbb e
' Low Back Pain


http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

VWY Oen 5 (5 puas e

w0339 pliy S8 iy pe3 Hu3ls

23 Al a5 65 50 pal mbis .as)ls 6 S Lo jie
LS eigs )3 U] s Gudge wilae s ySlac
5 & )—S Lo jio JUioSin S (2 I 2 5 03ias
Oblew Gl 63 )See Sil3L 5 303 sl wulis >
(V1) d9b 50

oSt Slag s o3 AS dab 0 D ge 3D S
A pid) ob Ganb Sl 3 Slas 5 (o) Jesdl
o IS 3l oad lgie VML I S .3 gib JUA
& Migo S8l )3 ) Joasll GuSe (S35 Ol sse
23 Shwuss snge 3 ‘ajb)é Dbl 5o 303 eS8
I el 15 pn plS30 85 pao) Josll e sl o
S5 prized 135 S 5 i) o Jud
A s b gae) Jesdl uSe sl e sladlgo pulw
S o9b 4 .(1)) 205 )3 )il s aslie Yob
GEee DD s VB e jo )3 oS shls ol 8l
03 5w J§ Slbe - SilSul pliale s s P39
(V) 339 so oS aunls p3 3 Sloc JWA! ais
ol 393 Hiag i o3 (Y-T)) pbhlses 5 S
9 ULl o833 yo8 & Mo 3181 ) a5 assls
) el s sliio @llis s3I L aulio )3 (538 ol
alon )l Swais Lo ol )y pla)lxial juizod
A13Lss (ilSe 5 (1£10) ap) casd 5k )3 s
o3b bl 35 NSCLBP a Miwe 31,81 )5 (V€ 7)
ol (Y1 +) ollsos 5 " cpula luwhy ¢yl )3 el
) ais Suzos ol ‘[J‘I)sl._p aloe wayeds a5 assls
EILBLS (2 005 &8 353,85 Sliibuy 5 M50 Sore
AVY) s Hials b 3 i vl (jSeo

o SIS 3)3 ) oS Ylo)d 9 e 030 (5 puS iy
b alen Jl calizes (sLas 331wl Jl souws
Do zo Jobl ) (b jy pe MBS0 5 (Flesssols
2 DB aladlze glops g95 (32033 )26 po Yleial
b sal) puiizme dags &S wawl )9 «wbe (xl
obalS (58 wlallbo G ol 03,5 ol Soa
= L CLNBP a_ Mie 313l )s ol 338 o gt ol

3
Janssens

ade sl ()3 508 (V) 355 5o a5 i 2 03 D)
A asalyo wle o9 (Jlw ED yu) syl s Silgsls
5 (S 3058be pw) G sl gac Jl asy S o
(P-0) 3l o sabra Jooe plzil cade (yroguw
e 5 gobainl gos 93 4 ) 3) )aS Vg oz0
5 SN SIS AT (533 poF S (o euis olail
535 9 sl T 99 Jisle ok (slaaslis
(PR VR NI P PRV XD PREIGT S [RERPET-JAE PR
-0 Ao polaidl 3)3 5.8 plgie 4 bl )50
3o an ) Las)s je8 Jlao)s V- 353 aF Sgib
ORI I3 )08 (£ 95 (093 (7) 33 50 olairl
3005 4+ Ly s aF el (CNSLBP) ' Lolasal yué
ORI—0 33 308 .S g 5o Jolb ) Las)s jo8 I
a_cbdjwlo.o)'.os)sro).m»._gdobobl)*é
ol 5 B -8 S Al G55 2B 30

(V&) 316 oo Silb wle mid 9 9 50
353 oS slaswly I (LSI) "5 508 JuioSaw 3ld
Il Ui JLaisl plgmicas aF sl (obaidl jué (yo jo
5 39 po a5 S ) D 9 Sloje g 3
sl 9hlews Jl 3uo )3 YO Y- )5 CNSLBP e
Jil Sl Sl s (s oS wlyid ygim o5 ) Job 0o
S sl &S 338l o BLasl 5 reS (Slao pe LA 5
Ao )3 I pa ol Jlops plie sl Y b
L1- s jie 03 plols Sl sie e Vo€ ( soiaw
5 LI-L5 slac jue 03 i 5 sl ax s Yo\Y S
(A A) ol oais B)135 L5-S1 ) aspa ¥\ €
ol b pslae CNSLBP as Mice lolow s
2> JAWal Jds a8 s sl v ps wls
b il sl S Ha 03iiS J S polic s )Sloc
b doe el 45wl ooub lgic bl ¢l ) (1)
055 9 o)l $9)b W35 olisS A AxsI L b ge
0 s=oiee s Gl 361 a8 | IS S5 s

! Chronic Non-specific Low Back Pain
* Lumbar Segmental Instability


http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

V&) ol P9 o loub ‘[a)LQ__;j s Jw

Bl yo 9 o al=xo \YE

10 slass Jleisl b ) oluial b a5 363 ks 390
25 03 09,8 A 0 > S, S 3 90T
EY pola Hind 9 3s S 53 90T wulis s .aub aid ,5
DS )go 4 AS 3309y yeS ()ILL aslw b S o
Slacl M go )l 381 P Jloslaiwl b 9 bl G yimws
g 105) (275 098 93 & I3las Y gb & sles
iz po5 5 (CCSRE) ' a8 5 s 5 535 o s
055 »8) Ui 03,5 K 5 (CSE) "5 55 po it
S5 0l Jalro (seloes asa euwis (i 1V
e g oliils b pole olfitule ST )3 Lk s 3

w33y Ll led Ligws
O Ol o Jl 35390 e )lie BudixxS 4 D99 Sl bise
O3l (HLlg5 iy jo 393 )8 & Mo Jlw 0O L YD
U39 wde uized 9 Al ¥ Wi 4L S o)
(s @i Jl) oS (S (o s daw Jl s b aw
V9w b adluw Yl adS «S b )S1.(YY) 590
sl ol=zial b wl 88 o giw (LAl Golew wl ji8
A se zLs asllae I ddibls ol x 88 o giu
a8 aS Sog0 S YT aS oS b (uizmed
A sl adMe Ly 9 353915 S8 (5 ped del o syl
d3n aslloe I aiisblas asllas )d oS b dolsl

() ms03) (YA) Ssaub 50
Slae s Jl g a8 b (30 8 ) shaio 4
=S (Sl 5= slaews .o oslawl joS (S35
03) ity &5 ooulen wumss )3 oS S el
Ol Jl (S LS Jleel Jl us 3)3 3939 =)g0
93 )0 Y3—b Jb Jl w3 (s 9 sala 9 (elad
9 olad s (S 9 50 o s Sl Pl
e S b aa Jl Gl S pa) s S Gy Al
JLid s o e B slaoaslh) as  slo) (b
Npﬁb&umm‘(mlqﬁomﬁ_\s);op)l)é
OSlae &S 35 b 5o wate was Sile)) b ws)sT

! Combined Core Stability and Respiratory
Exercises (CCSRE)

? Core Stability Exercise (CSE)

3 Prone

a5 wlMde JpiS S Hlgsl 5 6 eS JlieSw S
Shal s b (lers o pes (VANA) sl bos po
ol Bas 5 iuliosl oT 8o 4wl iy pes
anb Sdes Gua SJse b Gapb Jl w635 e
22 85 il oslauwl b sl (pl &5 bbby 5o (8 (5 poS
S8 s (e 6 e diiled SiMiae
elide oyl &5 el oS g0 9 S waf wlac
S oS JleSuw wld Ginl 381 S seue Sl Hinds
(14) 3ls

s S aal s sias oo olids il wlsllas
o=l S 9 50 5B e Sy uac )l rnfl)éL_p
P2 8L Sob oo el SIS s Guac Lo s
2=l o3 &S Sog0 0 PR 9 039 Shac pus sbls
bl ainbls 39a s slastol Jlis (T Laub o5 )a
i 555 8z )3 5 S8 3 Slae cunl Lo
Bl ped 0dub Pl Dlge 4 Ax 55 L. 0b s muzuo
2 D 658 e lide (uais wMiae i ooMe wais
(V) S oo 95 5 a0

Ao Gwdls @liz jo3 9 0ids Bld wlip el (S y3l
slasllae s o plzl wlsllas )3 Do )50
w90 & L) 635 po il 5 Suas ol e 5L &S
Mo pbhlosn V> (b a5 LS Sl jusie po 1S )3
aslloe 13J .35 3l IS o) reS (5 1ALL Ay
S by pes S 55 85 s Sae b ol
S OLbS Sld putie o Gwdis olip oS 9 0359 piiy
Pl 6 pe8 JlieSw Sl (5 4 Mine pblew 03 (2L
B Uby)

T L 57 des G0 J S pols aslllas
asoln .39s JHiS 09,5 b 5 wse T uw —0seiT i
SLE 5 @ Mo lded il 30 Uls jo R 52
G*Power )13l o 55 laww 55 a3 gas pms 333 5) soS
Olsebl <06 b (bl ol o .30 yues Windows
2 sl /¥ il ol 5 /8 Hee)T wlss - /4D
3350 3T Y slacws JSlas (uiizs sldoy 5 Jl K


http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

VYO e 5 (5 puas e

w0339 pliy S8 iy pe3 Hu3ls

(ol oo (Jls £+ 0)) w9 (Qubioe Oifus 3
Dbl ALBlS S9n g e s i b 3) 90 A )T
(YY) 2l g0 poS (solaubLL Dl 00uis S jui

(Db iy a4+ Jl b Jooso 95,0 aysl)
e Wl ()90 )S) oS Shwd S | eows
I pudiue dla V3 Ly 93 )8 5389 A Sodb 50
Ll uJ.oTu.ub L o osub pallb 3)3 (35 i 50 o))gT

[ S ]

adllas 4 59,9 Sz 0ads b5l ol 8

&by Cawd 1ol 3l
(0= 37) 3959 slajlme (13555 1515
(0= 1) g 2 €558 4 o e
m=1Y) 5 bY>

(= ¥Y) Lylys aalg ol 8l °

|

—

A 4 A4 A4
(n=1t)CCSRE »,5 M=1Y) S o095 m=1¥)CSE o5
a3 lie cél ) aslie cdl s pas PIES KPR PR
[ o5 Jws l
: v v
09,5 )5 JWd 53 (8 e 05 Jbd ) ) cawd |l 55 JWs p by Cawd
(n=1v) (n=3Y) 095 [=3%) 055

]

l

l

(1'1=\Y')AAJ’:J:1>6549'}23

(1'1=\Y')AAJ’:J:1>6549'}23

M=) oids Julos g o0

(22 )9ausls) Wy 533905 T okl s plagld N jyguos

SIS )masges HulS 38 Ly 5 (RSScan) yl -8l o 5
S )= 0 lasl aial )8 £ 9, S dsah w$ Y- -Hy
S G - Ll (Sl 98 olSiues 93 S0 pulls
OT )3 a8 o =il 3501 S (sl Lusal b 58
bl D8l e )5 ) 59 b S Jsb ol 5 w)s
oS b gm0 (i) o) Shgy s ) 3,9
Sl o 690 L Joll 3055 50 b s ol 3,8

23 Sawo s wlbilwgs Yl o 5 —5 o jlasl sl —
bon  HUlgs caidsgluis a5 £ISl mouw 03 93=0
sloas )LiS &)e3 olluws Jl el J ol Jolss
RSScan ) ()l w98 ol ws .a—ib oslaiwl
International, Belgium, 0.5mx0.5x0.02m, 4363
D93 aid ;5 )l H8 (5 50 1D s ol asle s (Sensors
Hloslaiwl b b a5 Hlid )55 Sl puio saosls


http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

V&) ol P9 o loub ‘[a)LQ__;j s Jw

=Bl yo 9 oM al=xo VY7

Hoisd s olaT 7 slaww Jl iy yes oyl 351 (O ol
(o g3 dmls 50 £9 b )Y A Sloa b b
5 0SS IS Gl 8BS miy e 4 ST iy e
OSS ) Y gtoie 4 duds )8 ULk VS yrixed
Jozss 0l joe Gulawl poy by ra3 s s el
ERE SO ST R ST PSSR VIS VT g V-
B9 S50 Jolib e 28 9 caw duw Jolid
5 LAluil Hibla S e )la b Jgl asae o5y (sl
Sass pidiay b ooy aied slye 5 asli V- oS
Fe 10 oo wudwe b oS ya DL ) -oP - wlf ,a
o= 9 4B ) - Lo o walbiwl glo) -390 als
(V&) 399 asids 95 wmilip po3

PP B AP NIV PR WVHENEE ST
5 b Joaie Y3bad An)s D Al Ax)s Y0
8,8 5o VB wal) wusos s gl (pisds
690 1) dsa ciiwd K B Souib o dwlen (S350)T
V/D asjs Sy s )N wues b s 28 S el
23 525 5 hS 0 5 ol L5 Usl axad 03 (505 olus
313 45 Lo e 0 pin (YL ety b axiy b
OMRIS (s A5 Aub 03l b jseT Ol S oS ub 4
wowd Dl a9 03,5 55 s pelidh D s 550
Laidso)T .oy (ials ) diuw dwad LS9
o A 13335 a5 2 b & L) ks sy
A 3L 4l 95 9 23 Al K s L LSS O-) -
aB )lia 5 > 4wl 93 s LI V- 210
5 P 4l aw s L )DL 10V w a5 )b
S99 wabiwl Al 7+ eaw o 3L asl yiub
CPEVT. SETR WP RN 71 SR N] PR WIRRCH U RS RCIVHIRY
(VD) 3ub plosil asids Ve duds 0 5 s

I pols aslloe (slaa sl Jodos 5 as s o

8295 09— Jlo pi .3 o3lauwl SPSS-26 )l 3l 5

3 Superman

* Dead Bug

> Side Plank with Knee Flextion
% Semi-supine Position

i3 o > u.s.),_a)'T PU.J PRVRCIVE SR T PETY
J9b e uj.)}_a)'T S b o 50 Jolss JMal Hlas
w85 s DS Sl 98 Sl G 590 JolS
23 2l S LS @355 leMbl .3 oo Dl S5 s
b L o) L Ly aibly (wles) i) ol (slSSI L
9 405 g taie an muzo JHSS A ) (axdy g b
S350 Jmosll e (53,555 ol b Zhpsxinel Julos
Al 0o blas )3 (b a5 Hlbd Sl jkie Zol (yao)
slmls 5L 4l 03 bolis p o3)ls sl s zsl b
9 (CopXx) aola —Sals sbuwh 93 )3 HLid 35 e
Sl s 3) 50 sl puzio (Copy) als - elas
et Jolid Ly asls o3 blas o589y 548 0l
s Jsl oy 5 ol sl qozmiy b 93 Uikl sy
Db 5 ainbly IS Gl Ly s Gl ez
G958 VT Jle s Vshaio 4y bl 5o albly 2B
O3= 09 = ol pslis (yue) G e Jesll yuse
U R e L S
9 03 VLSS O aw ydbas S5 slag )5 ol
8 oslaiwl ))}.od._n_.lx'ijd._!)'.?j‘;\@LQQT oleo
Y

adalace 4ol ps w0 )Ty ada ro JseSS I u
09 )=5) ORI TS 09 ) 93 Sl i s
& @ ied wobd wie & (CSE oy ,5 9 CCSRE
T—o A1V el sl aagds £+ -7 - s aw aisn
309 Al 4555 g S 09,8 by el
ol D31 3 n sole 5 ailys) slalled 5 sunblas
03h (5 jm) Aol py wiliz ped 531 plxil Ased i
1393 p2) g b & CSE 5 CCSRE slaos 5 sl e
034D bl wulis yol

azllos S oslaiwl 3) g0 0348 Bl by pe3 JSS9 50
Zhrsiwl (V14) ulSes 5 )L, asllao jl puls
5 31p3) liy ra3 Joolods JoS59 5 ¢yl sl 00
N VAP ¢ EPR RN SUSS VPR § ENR AN X!

" Curl up
? Bird dog


http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

VWY Obles 5 (5 puas Sl

w0339 pliy S8 iy pe3 Hu3ls

ol (ANOVA) as )b S5 uibls 5u6T ¢ ge T
235 1 L8059 55 oy (515 oise cuglds a5 sls

)13 3 9n 9 ST g0 sla palis
Lo jusie plos )3 aF sl ylis @l duglie (yuizoed

9 CCSRE J S5 slaos )5 (i 0T Gb
bl 3929 5ol OMiAl (5 leT Llx) & CSE

S Al Kb — 9wl 50T Jl oslaiwl b Waosls
TR loT sl pals Jl Laosls Jd=xi e
UH)T) il 9 (Olase Sl =il 9 uaf.th)

o > (I H)=S5 5 S 0 jlasl L w;sl__g)lp).ng
b oslaiwl p<- /40 s lolise

s axsl

amawl oauh 0ol Ylis ¥ Joaa vo Hie gl ey T

asllos 09,5 aww )3 153 3905T K131 )50 caleMol il o puSilio A Jg o

P-value CSEoes 5 CCSRE o3 ,5 J)S 09,8 Dasde
-/a4V? EY/Y\ £0/4d EV/AY £0/1\4 EYNEXZ/E- (Jw) o
VAN \YA/EXY £ 7/\7 \YE/7A £ 7/N7 \YY/A7 £7/Y4 (e Silw) 33
/VEER MAYEY-/79 YY/¥Y £ \-/EY Y&/7E £ N/ ()5 ss5) wis

-/EPA? Yo/07 £Y/YE YO/YA £ Y/bY

YE/YEVRY (@ s il » e 5 5ks) BMI

ANOVA O,A)T eIl u.i:.aa

0393 =0 9 (P=/+ 1) S=ala — elad HLis 35 0
JyiS 05,5 5 CCSRE 05,5 yu (p=/+ 1Y) lmls
5 J—uS 9 CSE slaos 5 (o Lol 39 lslize
A6 03 s lslbize wslas CSE s CCSRE

(Y Jsaa)
4 35 0T Sl S sls i3y slaisly (ized
23 09,5 Jooles s pod wMalan diad wuid Jl G
SAlss s by e s Ll zl sl pustio )3 wla)
s o9 il (p=+ /EYY) o uis e Sil) a0
(p=+13\¥) sl Ly a5 lguinel (p=-/DDE) poriy
s S olgsuwl (p=-/3A1) po3 RbeiS Ol il
Pl Rl vlsziwl (p=\/+ ) ps—w
‘(p=-/M“-)rg_zHu,gl___gq_Y Oloxiwl (p=-/71Y)
aibl SIALS ewd (= /MA) L Silao oo
o= (@=-/VAY) Al aols caowd 9 (p=-/00+)
oblas 39 a9 Golslise wsles Hias i Sos S

(Y dsaa)

aiaty iy Jl ey 31 olits posls Ghas iy b
S35—oc Josll pse S5 85 wlpuss (b pes DMl
JLis 55 0 (p=+/+1%) CCSRE 09,5 »3 tyie)
09)5 5(=+/--1) CSE 05,5 ) (-als - 50l3)
(o)L —als) JLid 35,0 (p=-/-+1) CCSRE
CCSRE 05,5 5 (p=+/+-Y)CSE 05,5 s
095 )3 (P=-/-1¢) sl od93=0 5 (P=-/-YY)
03 390 Jlsbise Ys—o )T ywn B yse T i JICSE
S5 Jlblize 5895 0903 Sl slis 1o e pbus
(Vo) 3 09,5 Jolw) 5295 o @l rized
2 5o o3 Al aiad ey Sl g &S sls ylis
o) SS9 Josll juSe 55 5 adlso sl jikio
5 (P=/-1) (s -GHals) Jlisd 35 e (p=/-EE)
Fmls o393z 5 (/- 1)) (G2kA - 5el3)
O30T malis .2 028line (s lslize wslis (P=/+ 1)
o BLaoslas a8 sls Yl jo (o iy ubiss
o) Sdgac Josll puSe S9w adse VS 5955
D=\ +) o3I iy s 55 0 (p=/+D+)


http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

V&) ol P9 o loub ‘[a)LQ__;g s Jw

Bl yo 9 woduw alxo VYA

2R 03930 9 YIS H5 0 (ya0) GI39ec Joudl HuSe (59 4 C’I SIS sWojlasl b Husbly }yuT g,n)T G’l‘” Yo dos

SR o GR35 V9IS
(5o 8590) ouiss o1  P-value  P-value e Tom el T b 33y e
vy -/4Yd \VY/-4+V/q- \WAY EY/¥E CSE ol S 5305 adl3e
P=./:0." R4 \-/AAE£Y/-14 \P/¥OEY/-A CCSRE
P-./-&¢ ) S3gec
-/\OY \W/7E £ Y/YY \VE/-Y EV/PY J s
/Y AD- YWY W/rEEY/-- CSE
P-./\ -0 Psz/W VY YNEE /D) UBYEE/N-  CCSRE  wals —lals
i /A& \-/AY £ Y/00 \-/YAEY/7E J s
Hbd 5S o
Pr/ey® Fova/ed /e O/YY £\ /7A V-NEEYNY CSE
e YA \/¥4 £ £/0Y 4/--£¥/-A  CCSRE  wals - elas
-/O7E \/7EEY/7Y WPy :Y/7- J s
Fg/5b /& EY/A7 £\ D/YY OA/YA £\7/Y) CSE
P=-/-\Y? Pe/\d -/\OA EY/aY £14/4¢ 0\/Ya £\Y/Yd CCSRE =l ods3=0
AT 7Y/ £V /EY 71/¥7 £11/40 J s
CSE 05,5 5 CCSRE 05,5 01 s Lize @
Al 03 AlgS )3 (Rl iF HUid Z9l 32 SIS BLoISSI L Jusb)ly LT Jsas Flis ¥ Joa
295w G835 V9IS
P-value F P-value s T m VeI T i 09,5 PYCIN
-/04Y EVARIE=A JA¢2 \-/EEEY/Y- CSE
-/Y4- -/YYA HA\vd \-/-YEYV/7D IRVARIE=A dAu CCSRE [ENTR I A e |
-/0AA W/ -AEY/A7 \-/04 £V/¥) J s
AR E/7Y £ \/YA E/VY E£V/VE CSE
-/YAY -/AAY -/Yay ENY £ -/4Y E/¥YA£N\/Y- CCSRE [o::_:iel.'i[ogs.;.ﬁ»ﬁl
-/AYQ E/NT VN E E/7EE£\/\Y J s
-/YYY /70 £Y/\d /Y- £ V/¥E CSE
-/Y_yY \/Y0E /Y7 /70 Y /7A /veE+Y /79 CCSRE Jsl 2k a8 ol gl
LAY N4 \- /77 £Y/VY \- /ZAEY/YD J s
/\Y7 \Y/47 £ ¥/AE VAV - =Y/ CSE
-/AY\ VARV -/AYA \Y/ N E/NY \Y/¥Y- /&0 CCSRE £3° P 55 olpind
-/77_ \V/¥Y £ /04 \Y/¥EL E/DN J s
- /801 \Y/YAE£VY/VE \VY/AY £¥/-7 CSE
/714 - /EAD /Yy \7/YEEY/AN \7/NF £ &/ CCSRE Pow b a5 ol gl
<[E-D \7/7Y £ ¥/D\ \Y/PY £ Y/VE J s
AT A \W/AD £ E/YA \W/EAEY/Y- CSE
eV -/AVE -/ved WV- VPN A\YEEEY/S0  CCSRE  polia ol i ol sl
-/YAD AZARIE= JA W \Y/EY £ Y/dY J s
/YY) NE-EV/7)\ NEANEY/AQ CSE
VAtas -/YYY - /OYY Y/4Y £ ¥/v\ Y/#A £ Y/EN CCSRE ey ol &5 ol gl
-/VE- VAR ==h /A3 NAY £ Y/Y7 J s



http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

VYA uhed 5 5 o5 e

0339 i (SIS il ye3 3G

ARTY 7IEN L Y/EY AR AR CSE

-/40Y ALY -/AEY ZANEERYAR! 7/-4£1/04 CCSRE L Sile awsd
/&0 [ZAYZERVI L 7/Ya£1/0Y J s
-/-44 \W/DE£1V/YY \E/DY £ Y/bY CSE

-IY7Y -/Y7Y -/Y¥Q \W/DELY/FE \Y/77 £ Y/0\ CCSRE Aaibly SIS wouwd
-/YA- \W/PY £V/EN \W/Y7£Y/7Y Pty
- /AA7 AZAR =S JAY \YW/¥Q £ Y/AY CSE

-/7EN -/E¥A +/AQA \P/EQ £1/0Y \Y/PY £ Y/EY CCSRE bl B couwd
-/bY4 \Y/A7 £¥/¥7 \Y/PY £ V/YY Pty

Gt wlsFiwl (P=+/-V7) p ol LS Oyl
cxamd (p=+/DYF) b Slao crowd (p=+/EY ) oxiy
bl A LA cawd 5 (p=+/0+9) aibly sl
Gololize wglas Hid 9 3o o S yu (P=-/EY+)

(€ Jpa) Siiils

4S5 392 0T Il Sl ool hagsy slaaisl guized
03 09,5 Jolss (s pod Malone e wubd Jl G
=SSl Al os (Ales )3 98 ol S pusie VS ple)
p=-17-N) pmicg L5 p 9> Sl (p=+/ADD) sy
=l S pls=iwl (p=-/1-T) Jsl (2bsS pls=iml
(D=+/-00) pomw LS wlgsiuwl (P=-/EVY) p9>

A 03 Al93 ) (e ko L p Oigs) 2L 5 S98 Tl 22 SIS SIS L Guilly JILT Jgaa Flis £ Jgaa

095 on GB35 V9IS
P-value F P-value 03T 0T 095 PYC

/770 \OO/YE L DY/EY \7\ /74 £ EV/YY CCSRE

- /07 /7YE -/¥Ya \7Y/7A L EE/N- \71/4Y £ ¥Y/AQ CSE IR e
-/YYY ARAVAL g==R R/ \YE/XA £ YY/QY J s
-/YY\ OE/NDENY/Y- 04/« £ YY/YV- CCSRE

-/\DE \/470 - /0% OY/NEE\7/0d OO/YY = Y\/DA CSE Ia:_zigbf;bmhiil
-/vay 70/4d = 1\Y/44 7O/EY £\ E/EY J s
-/avY VAV /AY £ 2Y/77 \A7/AQ £ DE/7Y CCSRE

-/\VEQ 1/444 ¥ianl VAN/DF £ DF/EE \YY/-¥Y £ 2Y/9) CSE Jsl b a8 ol gl
AVAN VEY/Y7 £ Yg/aY \ZY/YPY £ EV/QY J s
-/NEY \4Y/E- £ OV/E7 VAY/Y - £ EV/EQ CCSRE

-/avY /Y7 - /ADE VAZ/EN £ DV/AE \A7/7E £ DD/YY CSE £ b S ol gzl
AN 14-/0) £YY/VE VA0/\Y £ EE/AY J s
AL Y4 Y14/0) £Yv4/v4 YIY/4) £ Y7/EY CCSRE

/P E/VEN - /EBY YYY/EY £D\V/YA YYY/YY £ £D/0Y CSE pow b i ol gzl
-/\YA \YY/YALY7/-Y VAE/AY £\D/\Y J s
-/OY7 \YR/04 £ 7E/7)\ \77/NE L EA/YY CCSRE

ALE \/-YA /7YY \Y-/YY EYWV/EY \7Y/YY VYV /YA CSE Ple b &5 vl
-/¥YY \YY/-\ £ EE/AQ VA€V £ Y7/7) J s
- /AD\ YA/Y - £ YY/YA \/¥7 £\A/¥Q CCSRE

/=¥ Y/ME -/7\E AY/NDEYE/AN AY/Y\ £ YA/ED CSE Iazuusb_p.ful,.ziml
- /07 \-A/¥Q £ YE/DY 44/47 £\0/7% J s



http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

V&) ol P9 o loub ‘[a)LQ__;j s Jw

Bl yo 9 woduw alxo VA -

-/EEY \44/77 £ 07/YY YAQ/-A £ EY/DY CCSRE

/7YY /&N /4y \47/-4£04/¥¢E VaA/-¥ £0Y/44 CSE L Sile awsd
-/YYY Y\Y/E7 £0-/AY Y-AEY £ ENQN J s
</A-Y YYE/Y- £ E7/9A Ya-/4- £71/0\ CCSRE

-/\YF «/AAY ARR YAE/YY £07/VY YAA/-Y £ EY/AN CSE Aibly Sl wouwd
-/b-Y YAQ/\ - £0-/0Y Ya&/r7 £ EV/7- J s
/e E YOY/bd £ EY/YA YdO/7d £+ £4/VY CCSRE

-/AYY -/\YA /=YY Yo7/Ad£0-/-1 YOV/AY £ EA/AA CSE bl B oud
-/EYA YEV/\Y £ YA/Y7 YOV/YA £ YY) J s

Mo ghlew V> Swais 9§35 o i wlis joi adous
FUSPRCHERVCI IR PRV-PIEY RTUR '
DS 9 el QU (5D Adels )5 Sla pusie
AOAXVYE) asilosls HIHBd w0 390 S 35)
9303 o daul) w0 & UKD 9 (Sia gm0 SeMe
S LauT zolis .3idls b i L o jusie
S 3515350 a5 il Shole 33 pe8 &5 393 T i
=B )8l e 3,0 (YY) oS Jisee ) Jumid s
a4 Mo S8l (53 ) Sloe Sl s b 5y slabade
8 slaeled ) wudga=e ) eSSl 5
L a3)d ho) caibl 5w ublow woulldh JoVs )l S
SIS G331 5 58 Slbeslss 03,5 33370
23 3)3 5laoas ) Sells S =i o go (53 xSee
23 )5 (V7)) 3ol 50 (30 0 303 p08 & Mo 13
e LS & Nk 31531 )3 oty i LS o5
(Pac sLaS 93 3 ) Sloc )S SShHwuss g0
Son 50 SLaosi ) b 5 S35 (559 Bleos S
wleMbl oT JUss & a5 3o o0 wilae 3 Juolio )3
a5 wld IS 2 9 Ilaal 9 baas sl Sw)sb
S99 an Jobss pac T ais 3 3 gib 50 Jw)l
9 w6l So 3, Sloc ) JMial s cb a5 )3 o3l
A8 (V) 3550 3,8 Shige 5 Ll G5 ) sla sl
Son9 d VAl 5 3,8 36 slawusdgoe VS I8 T
O e aiile s wams s ol Sl Juols ool
P o b 590 zola 4o ably aa )l Gl
DLis 35 po 0T JWss a4y 5 Seub g0 ase ) IS 0
5 aolire i3l el - ks 5 Al -l

9 63 o wls wliy pos 85U aslllos ¢yl Jl B3
JS902 95 ol aunlie 9 wais —5 5 po Bl S )3
A M ghlew (b &S VLIS SO jusio yo (S ped
69— addio Sl pluds @l 353 5 S SIILL
55 )0 LCCSRE 05,5 )5 10) 3 50e Josllpuse
09— 5 CSE 05,5 > (—als —ela38) )lis
09,5 0> (s - aly) )lis 35 5 LCSRE
095 )3 ol o393=e 9 CCSRE oy ,5 3 CSE
Solslise (LS Hee T B e T i JI CSE
g ik CCSRE 09,5 )5 Lials ol a8 wubls
0 95 9 plid) (ol af HLisd sl jusio ulw v Ll
Laocs 5 ussd od olslbse wsles (asBos blas
L usito 3l Suzmady J i 09,5 )3 3 osabine
S )8 adlho S iz bl SIS Sine puss
(otla - 5elaB DL 55 e (a0 S35ec JasllpuSe
o= b 0393 =e 5 OB -Gl Dl 45 e

b 0Bl (5)lolize wsles oy 5
Aiad ik Shalas sls glis pols Gl s 3y mlis
S9)— Adlie )3 (L - GwdiS S )3 by jes
23 )L 55 e gl 9 pre) B3 gee Josllpuse
o;);T 3939 4 SIS Size HIAL (elA Selad s
JWBs & 93 s JolS S g )L mls gl ol
Dbl FLE 9 Guals Sl pes aisd b sl
L Gwais b 55 po ol wli pes )3l 5 33l wligis
)3 poS Ay Mo 33l s HLaS HLisd sl jusio o
23 a8 Jlaw=s ) 351 9 aslosls H1H8  Sw) » S)ge


http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

VAV Ot 5 (5 s Sl e

w0339 pliy S8 iy pe3 Hu3ls

as sz.)T I B T X-) S)ls S99 6)—*3-‘ a )ls
rlw & ples 503 ) Laaidl yl ol (aslosus aulée

13 s @l OIS o b dwgliio by 555055 bl oo

ol oS 5 ol yes 45 Sl Ylis puols (i 5
ol wlip pei b aglie )3 Jilgs oo wais 5 5 pe
J—esdll puse 59 adlho )0 L 4 S 5S o
I3 )il Gala - (5ela8 JLibd 35 o 9 (o) B3 50c
S5 9 )Ld 35 o 0> wl)puss a9 Lol il
9 Lol )3es jud 4y 13 59 505 aslos blas
2= o9 e o 5o Shdai o) (l UHBLoys
iy s 4 SLyodl gl 5o B Sileys walaw
A 95 3 S5 o Bl wlia pod b oS )3 VS Swais
PR rol.v_c.l Slllloe 30 50 a0 93 9) oyl Jl.ailes
Sty wli o3 =l S8 )5 585 Vgl 8 8
DLisd 9)lEs Soup 9 Susuos JpiS m 1 ol wawsily

A bl b s

o Yy VB S 95 Jouw o3 &dlio (o)l m,f@.m

sl

319933 9 )3
A ) bl wlid )l sl oL I ais 5 5 allio ¢yl

oliiisls (AN ol LS ja 9 (b)) (Sl |

Sl—ala sL ol oo le—w ey
o leib Ly a5 aubl 0 IRRBASU.REC.1400.029
eI 35 50 )3 IRCT20190224042827N3
woled Jl ddiw a0 mawl 03w ol 4 glul Sl
I i 5my omal Pzl 03 48 IS S S s

DT e Jot 4 S5 9 s (35l

ol S L @) 95 095 S 5w g0
L adouly )3 s olSed 5 ' sala (V) Soibss
oi5 MAe 45 353 55 PVl Sudis by yes
Sl Gy JHiiS Job s aF (251,80 03s54,)
Lol ol p—88 o giw J )8 03 3l s Siiwd
SOG4 pmio Swals il yo3 (YA) 248 50
}puoﬁhug)s)hhé)amwlﬁomrnfl)éga
WP 9—eZy (s wMae w3 sl 8l s)ls 86
(FA) 3 9bsoo il 28 O gl Soue & pzmie 5180
e Al 3 )Slac Spug & yrie i il a3
VAo )Ly s @Sl (0 e lide 3k 50 @l
i s po3 ol (535 o ol w2lis pe 3 i 7o
V32 53 e i 5 pSib 6 pe alide T s &S
ealss a8 Slosls s wlsllos .35 g yo 438 SIS
) w3 Glusads J)iS 5 Il (Gihes wilide uslie
LS 2 02 IS 0d s (prized Sl 50 Seue
(Y) 3138 o usl b as

At 3l pluis ricxed yools b s s sLaa bl
G- 9 oLk C;l Bl ugio ) GoloLise il juss
an 55 L wmawl oouis Juols ailSos bl )3 (b was
=3l (5 owodl b guwod asllos (pliixo SR gmima
o D oasins il 5 i wlis s 50 a5 2uis
03 35 )y alod blas po b af HLis sl jusio
Sl jie V3 Solslise pac jols aslloe ) .aubl
95 3l 9 ailos (Alss vy HLy s HLbs 7ol
wsliy p05 £ 95 Jals @ Vaial @ilf o algs )3 loss
soa9 Jlaial ol Ably iy pes plmil ploj e
3Slgly  sBec wMAe o (SYgb (g 03 &S )l
oolis 5 b s Hlis &I DD oluss Skl VY
Do b s HLid

OS5 PAc & vlg s Al ¢yl B 93=0 )l
13 > )5 oLl o..\_ib[ol:_dl oMAlse wawail; 3G

© 3 [ol_?ul SMAlse w3l 86 uss ) glaieds

" Hodges


http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

\Z-\oli;».gti‘ro}.)o)@‘[a)%jwdu Bl yo 5 woduw alxo VAY

References
1- Yarahmadi Y, Hadadnejad M, Shojaedin SS. Effect of TRX resistance training on functional
capacity and lumbar range of motion of middle aged men with non-specific chronic low back pain.
The Scientific Journal of Rehabilitation Medicine. 2019;8(1):119-27 [Persian].

2- Clark S, Horton R. Low back pain: a major global challenge. Lancet. 2018; 391(10137): 2302-
2312.

3- Ezadi H, Ghanizadeh Hesar N. The effect of eight weeks of selected exercises in water on pain and
balance of female nurses with chronic back pain. Journal of Sport Biomechanics. 2021;6(4):44-55
[Persian].

4- Heydari M, Babamiri M, Karimi S, Rostami F. A survey of relationship between severity and pain
states with disability in patients with low back pain. Journal of Anesthesiology and Pain.
2018;8(4):37-45 [Persian].

5- Letafatkar A, Javdaneh N. Comparison of physical therapy with and without positional release
techniques on the pain, disability and range of motion of patients with chronic low back pain. Journal
of Anaesthesia and Pain. 2019;10(1):11-21 [Persian].

6- Khaledi A, Bayattork M, Gheitasi M. The effectiveness of exercise therapy on improving pain and
functional disability in patients with non-specific chronic low back pain: a Systematic review of
english clinical trials. Journal of Anesthesiology and Pain. 2020;11(2):89—-107 [Persian].

7- Rubinstein SM, De Zoete A, Van Middelkoop M, Assendelft WlJ, De Boer MR, Van Tulder MW.
Benefits and harms of spinal manipulative therapy for the treatment of chronic low back pain:
systematic review and meta-analysis of randomised controlled trials. British Medical Journal.
2019;364(1689):1-15.

8- Taghipour Darzi M, Ebrahimi Takamjani E, Salavati M, Mobini B, Zekavat H. Translation and
rotational profiles of lumbar vertebrac in flexion-extension radiography. Knowledge and Health.
2010;4(4):1-6 [Persian].

9- O’Sullivan PB. Lumbar segmental “instability”: clinical presentation and specific stabilizing
exercise management. Manual Therapy. 2000;5(1):2—-12.

10- Barr KP, Griggs M, Cadby T. Lumbar stabilization: core concepts and current literature, part 1.
American Journal of Physical Medicine & Rehabilitation. 2005;84(6):473-80.

11- Gandomi F, Soufivand P, Fadaei Dehcheshmeh P. Studying the pattern of foot pressure
distribution, symmetry index, and center of pressure sways in women with back pain due to lumbar
disc herniation: a descriptive study. Journal of Rafsanjan University of Medical Sciences.
2021;20(5):487-502 [Persian].

12- Jafarnezhadgero A, Ghane G, Valizadehorang A, Malekabadi AM. A comparison of planatar
pressure variables during three differnt running patterns in pronated feet individuals with and without
low back pain. Pain. 2020;11(3):77-87 [Persian].

13- Seify F, Mamashli E, Jafarnejadgero A, Dehghani M, Katanchi M, Alavi-Mehr SM. The effect of
eight-week elastic walking exercise on the pattern of plantar pressure distribution in women with
chronic low back pain during walking. Medical Journal of Tabriz University of Medical Sciences.
2021;42(6):713-21 [Persian].

14- O’Sullivan PB, Beales DJ. Changes in pelvic floor and diaphragm kinematics and respiratory
patterns in subjects with sacroiliac joint pain following a motor learning intervention: a case series.
Manual Therapy. 2007;12(3):209-18.

15- Kolat P, Sulc J, Kyncl M, Sanda J, Cakrt O, Andel R, et al. Postural function of the diaphragm in
persons with and without chronic low back pain. Journal of Orthopaedic & Sports Physical Therapy.
2012;42(4):352-62.

16- Hagins M, Lamberg EM. Individuals with low back pain breathe differently than healthy
individuals during a lifting task. Journal of Orthopaedic & Sports Physical Therapy. 2011;41(3):141—
48.

17- Janssens L, Brumagne S, Polspoel K, Troosters T, McConnell A. The effect of inspiratory
muscles fatigue on postural control in people with and without recurrent low back pain. Spine (Phila
Pa 1976). 2010;35(10):1088-94.


http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html

[ Downloaded from hcjournal.arums.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/jhc.24.2.171 ]

VAY O 5 (5 o5 e w0359 p (S i pes sl

18- Otadi K, Nakhostin Ansari N, Sharify S, Fakhari Z, Sarafraz H, Aria A, et al. Effects of
combining diaphragm training with electrical stimulation on pain, function, and balance in athletes
with chronic low back pain: a randomized clinical trial. BMC Sports Science, Medicine and
Rehabilitation. 2021;13(1):13-20.

19- Kumar SP. Efficacy of segmental stabilization exercise for lumbar segmental instability in
patients with mechanical low back pain: a randomized placebo controlled crossover study. North
American Journal of Medicine & Science. 2011;3(10):456—61.

20- Kocjan J, Gzik-Zroska B, Nowakowska K, Burkacki M, Suchon S, Michnik R, et al. Impact of
diaphragm function parameters on balance maintenance. PLoS One. 2018;13(12):1-14.

21- Oh YJ, Park SH, Lee MM. Comparison of effects of abdominal draw-in lumbar stabilization
exercises with and without respiratory resistance on women with low back pain: a randomized
controlled trial. International Medical Journal of Experimental and Clinical Research.
2020;26:€921295-1-€921295-9.

22- Park SH, Lee MM. Effects of progressive neuromuscular stabilization exercise on the support
surface on patients with high obesity with lumbar instability: a double-blinded randomized controlled
trial. Medicine. 2021;100(4):1-8.

23- Farahpour N, Jafarnezhad AA, Damavandi M, Bakhtiari A, Allard P. Gait ground reaction force
characteristics of low back pain patients with pronated foot and able-bodied individuals with and
without foot pronation. Journal of Biomechanics. 2016;49(9):1705-10.

24- Park SH, Lee MM. Effects of a progressive stabilization exercise program using respiratory
resistance for patients with lumbar instability: a randomized controlled trial. Medical Science
Monitor. 2019;25:1740-48.

25- Shaw I, Shaw BS, Brown GA. Role of diaphragmatic breathing and aerobic exercise in improving
pulmonary function and maximal oxygen consumption in asthmatics. Science Sports. 2010;25(3):139—
45.

26- Hodges PW, Gandevia SC. Changes in intra-abdominal pressure during postural and respiratory
activation of the human diaphragm. Journal of Applied Physiology. 2000;89(3):967-76.

27- Gholami Borujeni B, Yalfani A. Postural control and plantar pressure symmetry in male and
female athletes with chronic low back pain when performing overhead squat. Journal of Kerman
University of Medical Sciences. 2019;26(4):307-15 [Persian].

28- Hodges PW, Eriksson AM, Shirley D, Gandevia SC. Intra-abdominal pressure increases stiffness
of the lumbar spine. Journal of Biomechanics. 2005;38(9):1873-80.

29- Herrington L, Davies R. The influence of Pilates training on the ability to contract the transversus
abdominis muscle in asymptomatic individuals. Journal of Bodywork and Movement Therapies.
2005;9(1):52-57.


http://dx.doi.org/10.52547/jhc.24.2.171
https://hcjournal.arums.ac.ir/article-1-1385-fa.html
http://www.tcpdf.org

