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ABSTRACT

Aims and background: Aims and background: Lumbar muscle imbalances could affect the lower extremity.
The aim of present study was to survey the relationship between pain and lumbar arch with ankle muscle activity
and comparison these variables in males and females with chronic non-specific low back pain when implementing
single leg squat.

Materials and methods: 47 Participants with chronic nonspecific low back pain (CNLBP) were selected in this
study (male=22 and female=25). Visual Analogue Scale (VAS) was used to evaluate the LBP intensity. Lumbar
lordosis curve was recorded using a flexible ruler. The Participants perform single leg squat position and dominant
foot electromyography would be measured when the person was in the single leg squat position. The Pearson
correlation coefficient was used to examine the relationship between variables and Independent t test was used to
compare variables between males and females.

Findings: The results showed there were positive and significant correlation between pain of tibialis anterior
muscle activity and peroneus longus muscle in males and females.

Conclusion: Regarding the results of this study, it would be concluded that low back pain is one of those factor
that may increase ankle muscle activity. Treatment of low back pain could decrease the risk of injury caused
by changes in postural control mechanisms and proprioception in lumbar and other joints in the kinetic chain,

especially the ankle joint.

Keywords: Low Back Pain, Electromyography, Single Leg Squat, Ankle

p Please cite this paper as:
Gholami Borujeni B, Yalfani A[Correlation of pain and lumbar arch with electromyography of ankle muscle in athletes
with low back pain (Persian)]. J Anesth Pain 2019;10(3):105-118.

Corresponding Author: Ali Yalfani, Associate professor of sport Rehabilitation, Faculty of Physical Education and Sport
Sciences, Bu-Ali Sina University
Email: ali_yalfani@yahoo.com

1WA a3l W a)Laids o 8)93 63)3 § (D041 (a0} (ol Aslilind



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

1PQA 110 (P a)Lauds dlo 3)93 03) § (0041 (DY) (,alc asliling
o ONas (8155 9009 SN U Lo gd 4l g8 g 933 [y jwo i
33 305 & Mo (1 )80 359 90 b 0
TSk e (S (SN Pl

ul)al ‘Q‘M nL...M: ‘-4.95) oKisls ‘6‘”))5 r=9l.c 9 ‘Suh w).: IRV K ‘6‘“’))3 >_M.7L4..: > ‘9.: )L.M..)L) Y

WAAIYIYO by gy WAA/Y/S & il GG WAVNY /Yo el ) o b
ouuSe

ool 5l B aims 1,8 b oo 1) gl plasl ol e 8,0 05 0 sam sl Ml slawiYlasl i Bua 5 d i) i BUB g Ao}
Codlad anlio (paizon 5 Ly o Jeaie o 00iiS o odlae ol L ey 4l o8 agly 59,0 i o adall) (o) alllae
g Ly S5 Bl plowl gl ot s oje 9,08 a0 Mts J500)59 L5 9 oy 50 (e

VO) 059 3 TY) 9,009, 93 )0 45 Widgy (olais] 1l (roye 3,008 4 Mo ;& TV aalllas (] o S eS 5 :La by ) 9 Slg—s
S Lzl ool b .o eolawl (VAS) 550 (5 jas (ulidio ) Liag) ambio o oyl (b5l sl st ool j0 08,5 | 8 (4
S o 31, F g 2SI oS s 5ol l Ly by S5 Sl (gl plfim 4o 1550 sl odldie el i o 90,5 oimie cibaats
o oolil Ja st y905T b e aglie sl 5 o oslitl o peii oy Ladly) (o Sl gt (S D90

Sgy o gme g i U 5 loge 30 hsb SSL g elad Bl S Las codlad g o0 alaly aS ol lid gl ilaassl

e Jraie Sl bl oMl clid il el aslyi oo a8 ol (ale 105730 45 S8 Bl o0 bl ol 4 agl Lyt paS A
Jolis g yaS 55 hae G g zmsly S35 (slop5lSe ;0 5i b S (gl 400l s il s 9)0,a5 Ly 095 ol 81 6Ly
Sl Jilao a1, alige 9529 &1L o ko Lo (5 1 0,05 )5 550

b g Jato by S5 SISl ()5 gy iS00 05" 0 3lg il

Sl 2gd g0 959 S o oo SlagSIl ()l Ao G2)9— yi e 5 60,9 0 GLBUD) 59 5 9,0 S S5—29
PP u—SJ_LSJJ 4L I rnM Lgl_:b&YLf.oq.l 9 GOL.‘.)' oS g )l_g g 00— oS a_>l Lr’M WYL&{‘

Olplelaes L degy olfiils ¢ 2039 pole g (S Con 3 0aSCidly o33 ,9 (ctseslyy Lzl o Slaly e 1] ghamo ouduny o5
ali_yalfani@yahoo.com : g wisd| o



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

1% e 3155 909 SN b Hloog) dusli (g 9 850 () o abasly

Oy oly (b 3 aS ols s iagh ol sLaasdly
Sdlad 9,0 alie g5 og2g Loy o
)9 Sy g S a5 o Hlzw pladl g o dae
350 de plad jo Dlae clad g5, 5 5]
B L S 09,5 4 Camnd 99,05 09,5 )3 (9]
J Y PO N N D WY [ S5 PRSI o GOV [P P
Sle—e Ly —aagh 50 (V- V0) K sa 5 Cal Vo
0ugn 5Ly g o e yo Sl plasl o, Slas 50,0 oS
SRR Alie 4y (5 aje 9,0, oS 4 M e
5 oS A e lab g g S] S
285 0agd L) 9 plo ey (o plal D ja
g Cal a3y Wl ol 8l g 030 830, o5 ay Mie
)0 a8 Ly Basige a8 Wamwy 4zl ml 4 oS
S 1) 608 55 HomaiinST OMe &j08 (e
Sy HBags g e ildS poled a WJlw Basgs an
Lz s Jleb 55 | (6t oS (e 3,95 L

D000l Bl (65aS (gt (ge
Ol by S lnl y Dbl 5l (5,08 Sl ped o
ooliiwl Sl i o Foslii il 5 Pt 5l S
aon gjlwoslel 3 aglie Sl el ;0 Mg b o
DBl 5l ples g @y (ol o,V sl Lo
T S oe oolai ol (o8 slom; 0 Ly S
s —Saiplen «ya 3 e e Ly Sl
el il J 55 g5 i ol ke

‘ Of oY)
e

S9— oo ol s NI S o=l
Lo uiVlaas! yols ylas Jdo an Ly S olsl 3,0
sl s ool os g o 0 a S ol l& pac g
l5—’)“’1 —=3)9 b Lrl“’ gr‘")lST ‘Ia—”"93 l—“’Q?‘}" O—.’.‘
o Sl el (23 S (e 4 (NASM)
Sl S lg—ie 4 K el (5,9 el (o (o0lST
EANT S SV

1WA a3l W a)Laids o 8)93 63)3 § (D041 (a0} (ol Aslilind

2 Yl Jlte 6l Vaig i e 9,0, oS da g
Jlools Odlae oo g (655 50 4ol e Lt SN0
D05 50,0, 08 sloul caw 9ilys o JS gt Ml
b o Sl g e Lol Slallla 5,
O 9,0,8 s Mt (o o |y oS b (Dlas
aals L5 (Y+\V) Vieira 4 Victora Ruas .7 Va_ssls
o (=S 2 0y o Loy )& pae g Lo iVl a S
pa—e g Lo miVlas] ol 55 90,0 o5 g oaB 3,0, o5
2 et e Snle 50 45 0SS oo wuid | L )l
s Jolss dmmi 0 g 00 (S 5> 0o Jolie sl
et 9,008 glacle 5| oSy Doy b0 Pl Lo
Jbey slogsll (58, s 3l g (Dae (oae J S 50
| el 5 Sl 9 45 el Sy i a5
Poly J S il 50y o 9 S (o0 S
D5 o

Slad (oS s (oo 93 aS ey Mtie 08 o
i el alS 4y e JLglS 5 S50 o3
S e e e il 5 oSt e
3O ekate 0L Lhds ag, fand Jote del aS s
Pogdi o ohlsrs (!

57375 4 Ston sl 3 e i ey
359 a8 4y MWe lhlan )0 P05 o0 PLBT Las
s g5l S J ool L ey JS 5 Jols
Sllwg 4ol )3 g 3B o0 Lad> Ly e (5351l Jult
Jmate S 6l g anbioe B 5 L g 4l 0
e Jaie 1 008 fae ohlie oo led Yiazal Ly oo
Sl 3 LT ol slmplSi Pl o il Ly
loap il Col ouis pasive joi 93 08 4 Mlie
it Samlen jo s Doy Jeld sa i slaal8
it o it ol 53 P Sy 5 e
awlie 4 (VVH) Ll o2 5 so5—ome NMa_il o
ol sl e s dlae Sl gunke;
ol 5 oo 950,08 amy M o, 81 )5 (2l g (65
Al 8y ol sl ads 6 b o



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

o)

Wloads SlLsl G 4 9955 Lo jlws an azgi L
=25 VY olass (ipghy ol o oSS b, ai YV
9 U‘O)_A 09)j o HLM‘)J-C =R o »)JQJ_QS 4_>)l_u.n
09,5 ;o emolaSl il nje 0,0, S A M e , a3 YO
pY bl ol 5l sy oS es b asog LS
o olsal i ol o oS b gl

aS as olsal ol 8l Gl sl asdlas ol o o] )85 g
J8las ahe o g o dlo 1) sy L ol jed g —ieglie
EUIN E SR SN B LIPS SN W N SRS SON 5 SV o S
il ot g celw Sl S s e
(S Gb aLas ) Sl88 et )8 duad caw]
pace 5 (Hlod pladil s (5 adgileg oo )T 5 o ol
Al pae L @ g 9505yl )0 (e gian plas] jloolaiul
Ol o iaS L iaS e g9 a5l ool
S5 pis (il plasl g 6, 4>l (S a_>U
Lo gogesl 5l salids &j5o a5 5 (oogae aulitoy
P CdS B 95 Sl g b
g gz, adllae 5l Sbisg plasl g SlEgs pla]
aalllas 5 55 055 YO L5 ¥ o Lo | BMI s ol 8
slag)ls 5l ool wl adlw a5 (gol, 8l o b 7 L
G2y ) Sl a1 59,5 Slgo L 5 (gaudg i
pd Lo Sogejl islol a 89,9 5l B .aiob B3>
L 900, S dsllas |y, a5 4 Llcgls,
JET] BRI KO SVP-PS S PO O3] J o 0,8
L plaen (Sip pode oS iils NS atioS j0 asllae
Dg 00 S g ot IRUMSHA REC.1396.844 o5

el ‘) QTU %

S oS 4l 5l (ee am 45 9B o0 o 9,305
S plol e 5 G g 098 e by g Jaie 4
PN T 0 A SR P JOWES
abe plye i b o Joabe jo (e o Jlad 555l
DS oo Oz ) oS el (e e a B4 S
51505068 a Sl s edle  Dac gla puiVla! og
Rl g 9o oo plal asjy Ly ol yod a5 SLISS5 55
Slpp il ;o ;i Lo 08 oo a3 oI55 )
2R3 Jolie g o8 )0 (ches > g 2l J S
Jloiol ailyi o s g Joaie Logass (35 > o)
Az oo Liolidl ol 8l ool | olas 1o cuwl 9,0
adaly oy am aslllae ol 3 Lo oad ;530 M5 4y
=215 g SN Jlog) aml g8 aygl 50,0 (e
dalie rizmen 5 L g Joate j 00 iS Joo M0
Miee 52555 055 9 Olo e 50 Dde (S gaeg 55U
o33 plazl (e olaiS il (o aje 9,0, oS Ay

PURTINANINE SRt N

o o9y g olge

i b sl ol slawslis 5 (Kiwion 3bos
=y o by IS g sz ol yo BaiS
il oo Jw YO L VA pwa sl Lo ploan 0
il cde Ly oo olw aw 3l in a s SIS
Mo )y ,9 lg—e as wila_ilo (6,05 4>l yo
(S S Mgas g, ilea i Gl 00 0,0, oS 4
WDy (S 3 (6 S Wi

sl GFpower 5 8ls 5 Ja gy ouds plosl Slwlxe L

Sl o mhaw g o IAe Sl oslal e 1RO Sgel e
O35 09,5 90, gl B VE Bl slass (¢ 0
S b oy Jleinl Sl an g Ly (Jyas S
=g 9=y L lacd jo Las plosl Lods ay Bos
s Mo JI55,9 TV g (31,5 909 2SN slomosls o

§ L pd 43 Oygmo 4 (6 L] Ages lgie d 0,0, o5

O3 3)3 § (21508 (830433 -445)



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

1.4 215 9009 SN laog) anmli (g3 9 353 ol o alail

( )

o s 500 4 Wisa )10 5 9 plad
ar a alo by
30
=55

(=¥ 8 oy g s alala L
=

P

S2

0= 4[Arctg 2n/1L)]
e 4

(n=YFF) aodegyla ol i ¥
(= T Laylons il
(e TV o8yt 4y Lles pus

(n= ¥1) &0 e
¥
AL
Tam.5
fy= ¢
1 R

g_;‘).a.Q L)}“'“’ LJ"’?B ua.?-l.w 00)5] Cowd 05}:.3 -y J&m ‘UKJ.MS J)w uL?L.u‘ )‘0944 3 J&[Z}

o8 it 2w ME6000 oo a JUIS A 5l S orag Sl
ol 5o eass solawl sleog mSUl o cd wOMS 14K
Byman L So 5 oz g9 5l g SKINTACT asllas
J5 slyls 50055 Ag/AGCT Lasg xSl oyl i 0oy
Gtz ol 10 Laog uSIl 1S e 0 a Lols uing ole
5 o8l SENIAM 2 bl IS5 slee—ion 4
OBl L gy Saglio g el (g3l 2alS (6l
ol gt 5 (59,5 el 5 L Gog03] 0l slmso
e (gl Lo G0g03] Cgy (SN Ly L5 0 )50 4l
Voo (6l diaes S 8.0 008 g5lwoslel 09, Sl
O o0 U g LS i L 55 0
=9 58l sl eolawl Lo EMG glaosls as )8
b l5Sle 5 o)l Jedod g a2 (gl g Wload S
g Loy Sl e S > e Sas, | wl, 51 Bd > g, asai
VS pln it S Sl g sl LS S

A oolewl 35, B LS
SLeMbl ¢ 81,5 509 2SI slo LS (5l le 5 sl
sl b wdae o RMS) (Sl j5dome &ty
oyl el S Tas Jlafe as w)lgo I, SO L, 2
YU WOV PRI T S -1 QT MVIC) S sy
00 S &8 b 5l S p Sl e Sl s S e b 0o
00 dpo by s dm o JLsd g5 dm ad Ay

1WA a3l W a)Laids o 8)93 63)3 § (D041 (a0} (ol Aslilind

g ammbiope lie (b)) Slm gl ol 5o
Slme o oolaiwl 5,0 (VAS) (6 —a S4BT ulis
Voo o ilaw Ve Jobay —aShs 0,0 5,50l
Ot o sae =S o3Il by ol 5o s (e e

=STas sas i Ve dae 50,0 dgg pac cdBd

0% s .
oo co il 00 Jlose

S =S 5990 (e s (1S LS lesliul L
S L Vi aloms ol ogae Jy b Ly g S
Sy 2555 b (o S oS S eanh sl
Sl sn e dmiao So 0 b aS odgn (g e Sl T
Sl oS oo Ldo 1) 095 IS8 55 ot o5 jlam
VS slwo st 5,15 wlys lal 599,56 asly (6ol
(>, 1,8 (PSIS) o> SBsd slo,0ls L5 g0 L)
03,5 NS Alai ) 68 (sd akali (o §3s5 5 1L
5 sd 89y b S s ol ‘)—Qbuw—ws
J0sd 5l oslissl L 599,50 gl 9 3255 (59, = o]
G =S 399,50 asgly Lo ol, 8. (VA VYo alxe 40
Jle s 5990 Lo o8l (lgme 4y ¥e LS Ve gl o
VG0 aadllas oy 5 sads ol
(TA) o3 Bl oD _de 8l Forog i8Il o Jlad
SsL9> 5 (GM) 215 55 LBgs «(PL) Jsb 2353k

SENIAM s IS ab 5 sl (GL) o2 5
ool sl L Ly S olsul gl ol sl o



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

abad S by sa=2/ 0L ol g bl mdaw goa s

OMae 31 S gueg mSIl codled ol oY S

aisly

(o adox l pFaS eS8 S8 S ses sLa S
o5 i 5 (VAS) 50 (lime (3Lt 55 08
03 oo)jT V Uy o Basses, o (LAD s, w5
03,51 Y oyles Jguzr 55 Shig 5l (903 i o
g 45 ol Liti 09,5 2 50 (el ) ol s
gy Jloyi 09,5 ol o iyl sls it )0 Laosls
Slp b G = 0 sl 5l Jole el
Dol aS ol s 5 Jiie t 9] (1= Lol g
Sy9—e Sl i ;3 09,5 93 Lol ly (s lolne
Slas 0y =g LA

o3 el 3l Jd ot e ol 55 6Ly Bl 4o
Iy i 9= a5 4 i P Cuway sfauses o
S I 0, S p, S aaBo ¥ Joli a S asls sl
g Syl (S S, a BB T g ol S o
sl 69y 08 Ly S Sl gl plil (sl
Al eal I3 e (g9, b i g ool e
(po— 9 P95 QLD Ly 5 009 9> a5 udiins
O 9 9> a5 i 5 9l L Liwl e s
5 e O99) S by o L g Ly e Al
5 515 amgly g (Bl og)ly 9 oSl (ot g
RN USSR | GOV S

DBl s 9o 5 maoro plodl ay jols a s g0l 3l
pladl loy Sas aiald Bds jiagh 5w Ly ST
S5m0 OISl dgly ;00,845 lejedgm 4B Y cs
L s 550 OMae s cdled e85 o 18 L
Al oo Sy glKe (81,8 g0 g mSUl oS 5l ool
Ol 9 0l plomil oo &g an )l d Cd
a8 S A 50 0,8 0 Glae dy S e ol Sl
O35l 3 Lools a5 (99— Jlooyh Gl sl 0
Lo il ly (e sl 05 30! 51 5 Shagmgmalss
=332 Sl g Simred (yg—a] 5| o oolan ]
o e 9 WOae (81 S geeg 2SIl g 5,0 (o alal
OMae (1S 500 xSl g Jleg) 4zl (o9 (i alal
o e 8| Soa iUl aunlio (gl 5 ot olitul
O oolewl oo Tyl 51 LS5 g o0

Jdos g a3 Yo ases SPSS 15 dle 5 alwgas Laosls

(3 il Gl il £ Kile) 0SS 5 Sl Fons sl Sing ) Jgaz

(459) Jlaogd (wgd sl | (S odgi asll | 050 ol

(5 olS) 0339 | Grogmlw) ad | (JWo) oo | Olasi | eg,8

Ya/aVE¥/YY YY/FVEY/TY FIY-ENVAD FAAFEQ/-Y \YO/FfOEYIAY YVEV/VY Yy S0
Y IAOEDNO YV/PYEY/-Q O/AYEN/TD OFIVYEA/D 2y YA/ -a YY/YOEY/AY Yo a9
ON—313)3 § (B8 (DG 30031



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

") 315 9009 ySIN b jluogd aus (wod 9 050 (o o Al

osls idloy oy 81y Shigmgmls (903l @ls ¥ Jguo

o) S5
P P =
SRids SARYS 339 oyl w0
MY A Jleogd wgd
NEETS YD oolad Sl
AT o[+9) b SS5U
S SArY 518 golbas
INZ A AY > gslBes
Sl 031 (6l8 sire sasms i
33 ot (Smed (g 09 I3 oime g Site (s ST 509 550 53,5 Gt et (S 905 S

P =) s9LBy0 5 (s (g9 tgs MLde c b
3Ty aanls las |y e ,oolie a Sl L s 5 ol 0
D0gs s ime aaly ol g Ll LLsJ

uLm.’ C_$L.: el 00l oé)jTYl de_> B l_: de MAe
ol (Bl DL b 99,0 o (Sion a5 0l
508 4 Mo (L35 5 o yme o Jmgb (SS36

Mae (Bl g009 xS g 850 o alasl) 50 Hgm e (Sad oo Y Jgu

P (St g 31,8l sl 09,5 alac
DERAES N Yy S o
olod Slw
N AR Yo )
ofe eV <JAYD Yy 3 g0
Jigb S5
VY - 185y Yo 05
AR -+ [OVY Yy Sy
1o sgligo
SYYY —YEA o 5
Qv AR Yy Sy
) ssbis
e A Yo 5

1A 30 9 2)Lacids o 8)93 3)3 § (10433 ()Y (alc aslibiosd

] Qyo)'T Gl g oaimy lass



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

Sl DMae clid 5 )yl am b us S (a3l

Slas Hlid e 950,08 4 M L35 5 o,

4ol g e G 9 (Somed (ga3] L
¥ dsa—= o b gl odlae (815500 xS0l g e

Syl a bl e a3l =l ol oa b 03!

SHae (S5 5009550 g lagd 4ol Gog8 Glie o alall) 0 Gy (Suen o po @l F Jour

p e s Slass 09,5 alac

-IABA —e[o$) YY Sye

olad Slw
-/504 Y Yo o5
“IYAY Ny YY Sye

Jsb S5t
-IVYA SNeY Yo o5
-/avY [\Y Y Sye

1 soldgs
-3V TN Yo &5
-/O¥A “/¥-q YY Sy

B sslded
-IAOA —e oY Yo o5

5 Ol e (Dae EJlad dlin ;o JE ot g0l zolis
as ols s el ol moli i 03,51 0 Jgoz 0 ;5
dmrsb S5 melad Bl oD ae e lab e o
O S)loine DgliS ()l (591890 g (S (551590

)80 392y (oo 350,05 4 Mts 05 9 (s

] Qyo)'] Gld gre oaims ylids

e 9 slmegd 4l g8 G (Kot gl (i
5 osSs adal, (= +IY+Y gT= =+ /Y F) (s ,e 45 5,
o9k 4 0090 s (SKiron ol (Jg ool (L | (hne
98 adaly 5 0L 5 09l ime g Ll BLA Sl as
g diand (P= /03 5T = +/VOA) 3,3 Blyme 5 jleagd 4l

ol g ooy (dhae cudled anlin o Jaiust L’)yc)"] s b Jous

P Jiao t @Il 4z 50 alac

NG <108 £ solad Sl
JEeY < INOY £ Jirgb S5
SIYOY VY 0 315 salige
<JAAY ofeYY £ B soldgs

RO IO I YRS COR R AT

O3 3)3 § (21508 (830433 -445)



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

"y 315 9009 ySIN b jluogd aus (wod 9 050 (o o Al

aalllan 1o aizSl 8,0, aS dy Siine ol 81 o E5Lae
oligs aloe bid Uy go Jmio Bl bl o)ie 5l Lag]
Lol addllas gl o d S )18 (o2 9)5—0 (I
Wetoo ol 13l o 515 g5 lBes dline e lad a5 ol oL
35 ()l e igld 959 aS (yga B, L 550,08 4
Ly 0y dmd e s a5 il aalllas Ly gz ool 31 5
gnod 3 05 (698 Aty Al gel8g0 a Lo o Jlad
Ml

390,05, 08 4 S aoges ol (V410) o, s Haddas
gl eled 3 09,8 oo (b L5 0 o 05 5 o
oSl S las Sy sl Gials ol AT el
5o (s s Das il Jld o w0g b iy 55
39 ool ;b Slycly 5 S i (s g
=l plasl Silaogu 10 edd o Eg—azmo jo 4S
sl g (g yeS Al all, 5 aalllan oyl aS TV
Miiller .o2s o Hlis 5,5 0,z jo | b
54 OS> 4 aiels ol 5 (Y2 10) o 5an 4
St 9,0 yeS Ay Mie ol )81 o Sl plasl coran
-(m)‘-‘—‘f.:fgs" =2 J—'-’L

Sl (Dlae sl yd Byl g hnd o 0,0, 8
S5 s e 05 e ;oS e
ol i b g Wig s Jolie g LacuslS]
3308 30zme ols &) Jleial ol g il (AalS (655 50
A a>b o Mae Jolss La> ™aias o ioliéll
p3Y e Wl oo i )35 3l (68Kt 61—
Syad g Jodo g oo sl el el S aS el
Moy & b as oMae el

s old gl s saas ol oMlae sl il
slooas Gl plalas e ol an ol 59,0
9 9550 45 )0 (Slde sl o ol an JLglS
Lacaalld o jbed Al comw Sld o ol e
S8 oo J S ) oS o sl S alaglesial
T0g b go ol 8 (g a0 8,0 i 5 05 o0
Hgld Cmonl Jolas Lad (gl ae o (5]

1WA a3l W a)Laids o 8)93 63)3 § (D041 (a0} (ol Aslilind

I e

4>l o agly 990 Ol ahal) aalllae (0l 5o
L e Jaie oS e e b Ly Lo
—obaid] ol ape 359,05 A Mt LS8 )9 50
(oelid (Bl odde CJlad Gizmen g 0h (o)
15 o sylBys 5 s sy IBys o ugle S
slo plaid asdlas ol mol ad aslie LS5 5 o,
S35 el Bl e o Jld g 50 akayl, 45
e (yoyo 33 yaS 4y Mt (LS5 5 Gloye 5o Jsb
GoL8go alac o Jld goy0 alaly g g o e g
e loe—me LS5 g Ol y0 ()l g (S
Do 4 45 (agh @i 2dS Olallhs o 5y L
JN U R IENUEPIEN P U FU=
G (g add b Fiome awgs il 00,5 (o)
2 G—b i laiegn 5l solawi Lo Sl
L7051y Slean ls>

30 s 4 S oS0l Lz (Y+10) o, 2 4 Claeys
Sl oy oo Ly me Jabe 5 oS 4l sl
Cpmdg yrsi 4S5 ()9l a0 )35 o 0 Dlis
A5 g 5 5 9t 33aS w3t s Ly e e
S o 2 L g Jeake 5 (55 4l akal,
1, ol adlllae s 4 CiS g o calosgas Sly]
D08 o s

e colad 45 W, Gl (V+VF) o ISan ¢ Lisinski
0dd ST Lao 8,0 508 4 Mo ol 8 o ks plal
Ol glaalllas ;o (Y+1Y) ol Kea g Haddas Vel
ol L 00 o oS o) oLl 45 wis S
Lol ool jials Sl plasl S olKege o (Siws
2 S oSt SLde ;e ALl S asge L
Mt o8l jo Ma_is o 09 |y (Sl plal g9,
Al o Mac slauiVla! Jdoa 0y0, o5 4y
3 b e odlae ol Sge (ALl (575 0
T35 isgn ST s (il plasl J, 58 5 0,5 o
=S gm0 iSIl )0 4y (V2 VA) ] ISsn ¢ Farahpour



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

Eelb ol co Luly ol o ol o 2 S o
g ogd sl , 550 s S0y sl leiw jo 1,0
ooyl Slss o a5, § et [I5 0 >
has g ate Glooni ;T g 00, S pndd ;0SS 4
5 OS cod 0,0 CNS a4y v jo 4 |y (s el
aslllae ool o a Sl Jds Mog b e ol o lwgs
lay (e cdled 5 (555 5990 Gl e Slatad
Bae dsllas ool o a S il ong 0l NI Y
5y o= 5l ogm Das cdled g oy Al oy Lo
adlllas gl o ol b 3G 5l oS el ua L
Llod 5l Ko Jidghy ! o cas olseil ol 8l sy
O S8 ol 590 )0 agly 9 009 JStie (ygu Iyl
Jley 599,00 leme an lallas pa S a0 f LY

D9 ‘o9_.i;69 asl b

Olie yo aS ol plss , ol adlas mols o vioran
Ol o Sl Dglds ()1 (9L 9 (S
dolie j0.0)la i 0g g yeie 3,0, S a M LS5 g
4 Mt 555 9 oy e 4l ol M c e
Lo ipgh 5l o0 5o (Hg amid S8l glaallas )0 oS
dnaliie 3,850 4 Mis 0155 5 010 e G 2l J S
&l e glas (YY) o, e 5 Ericksen ™ ™u_z
Masals (lias 55 5 oo Ligs el 8 @l pad jo
SS9 a_zJlas &S_a B (Y’ \0) u‘)m 5H01den Lr]s
AS D, Aol ol A g oSl el S e
0o (55l 055 5 o e o zly J S

a5 ol 1 saee iglis ol YL Gldlas b sl asllas
598 b o e > e 28 el
Jabe o oS 1zl 08 3l el JLaisl o)l o
o) 8—en g Ericksen a_slas jo Jgois o, n L 7

).7t_wl) J)_US U‘JMSHolden )R ) (e g

Pzl Lao 0,008 au M ol 3l o dee s )lo
s amils ey Jlaly Sl ol ol 3555 o
slasliwl plos pull a5 (o8 0z S

VS o ooliiwl el Jolss
J=sS sleolawl (SUlgs 0y a8 4 Me of 31 olks 5o
sl S8 5 TP oo e Sl ) enB a
S5yl Jolds cdn o5l Sl eolaiwl b Lagy]

9= se el Gl azii 0 TTo05 S0 i Ly pos
cdld Jolss L gl Ly o o B, bl odae
Dae 3,0 1 w5 4 M ol 81 o sl ably (g i
9 Wb oo Sl g hxd )Lz 655 e 4l
DU s 555 o el Dt o (- Silanmys (e
Sl g Jaie 0, Sles 5 g ool ly JS o
055

= b bl 0, Sdee (655 50 4l e iaren
Dlae ol alolasl o Pzl caw 3,0 w5l suge
9 35—be Pl )Lz ool 758 4o )3 g 0ad
Wb oo Gl 0,0 Gl L ol Sllwg el o
Jols Lim ol Uy s Jaie ol ol ol 4o
T N . PP U WURCN | PY-

O Sldemme alaly a S sl lis ol asllas 7ol
Sl Dde cJld 5 Jlwg) 4l 8 sl
B 65 gs 5 (HAFS 65890 (sl (SSHL el
3 )N S92y (e 9,0 a8 A Mite LS5 9 I8
Sld g S 4ol og B e ld o a el 955
(Y1 9) o, s Butowicz  Sbis pladl o dac
0 0l oo Bee OMac hxs A S a s S ol
335 Sl (605 a3 Logases Szl slagail
OF— ol b L ol )on (doe Mo hns
Jolw s> slasiliwl g Jolss o ilgs oo ol 23
5 oS Pl lao by g ezl o ldoy"-’“’
Dlae cdled o s cow Jolw o La Pzl o
ol bl iy 5 Ly o e a S
o 1) mslie el (JB s a cos Lol

O3 3)3 § (21508 (830433 -445)



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

"o 315 9009 ySIN b jluogd aus (wod 9 050 (o o Al

Ol oo azes 10 0,0 bl i wie 0,0 oS 4y Mo
slonl cel aslg o aS cul dole ;oS 00 a5 csS
ol )3l s o Jmate Bl bl &M _ac o Jld jo s
o] gy Sy Ao 40 g o SHlae ol 48 ;585
O30 9,0 oS 4 M e 55,9 L s J—abs o

63! Pl
Wbl ge lbrnl 6,8 Al 5l g e atlie o
Sy pode oS tils US| aeS jo Gimgh (ol aS
5 ol IRUMSHA.REC.1396.844 0_S L, /Joan
OEAS 28 i a8 | edlie a0 00 b s

digled oo Sl gty Gl 0

1WA a3l W a)Laids o 8)93 63)3 § (D041 (a0} (ol Aslilind

B )S 8 e e aly S Do d o S
09,5 S KAl ey ol ladusgass S
4 Mt 09,5 Lo Lo potiie a6l ol o8
39 b O30 gy (il )0 aSul ds 09 950,05
D X P PSR SNSRI B FUE I < U B
Celld Gl g oS 42U o) o alaily oy G
ol )8l 09,5 ay g3l e ol 0 aS cog Dhac
slagiagy an azrs L (aizmen 5 0adi el ol
S o8l (8 2 0y S50 S 392y 4038
dlie Ayl ml 50 5 35 00l (At it 30,05 4
om0 S slasgls ol sl Ol 5 05

Lo o)0 S Glis aS ol plis bl asllas 7l



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

References

1.

Sairyo K, Nagamachi A. State-of-the-art management
of low back pain in athletes: Instructional lecture.
Journal of Orthopaedic Science 2016; 21(3):263-72.

Grosdent S, Demoulin C, Souchet M, Tomasella M,
Crielaard JM, Vanderthommen M. Trunk muscle
profile in elite tennis players with and without low
back pain. The Journal of sports medicine and
physical fitness 2015; 55(11):1354-62.

Victora Ruas C, Vieira A. Do Muscle Strength
Imbalances and Low Flexibility Levels Lead to Low
Back Pain? A Brief Review. Journal of Functional
Morphology and Kinesiology 2017; 2(3):29.

Smith MD, Russell A, Hodges PW. The relationship

between  incontinence,  breathing  disorders,
gastrointestinal symptoms, and back pain in women:
a longitudinal cohort study. The Clinical journal of
pain 2014; 30(2):162-7.

Mok NW, Brauer SG, Hodges PW. Hip strategy for
balance control in quiet standing is reduced in people

with low back pain. Spine 2004; 29(6):E107-12.
Brumagne S, Janssens L, Knapen S, Clacys K,

Suuden-Johanson E. Persons with recurrent low
back pain exhibit a rigid postural control strategy.
European Spine Journal 2008; 17(9):1177-84.

Moseley GL, Hodges PW. Are the changes in postural
control associated with low back pain caused by pain
interference? The Clinical journal of pain 2005;
21(4):323-9.

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 2010; 35(10):1088-
94.

Mahmoodi R, Talebian S, Sajadi E. Comparison of
muscle activity timing during stance phase of gait
cycle in chronic low back pain and healthy subjects.
Journal of Modern Rehabilitation 2014; 8(4):79-86.
[persian]

10.

11.

12.

13.

14.

15.

16.

17.

Cai C, Kong PW. Low back and lower-limb muscle
performance in male and female recreational runners
with chronic low back pain. Journal of Orthopaedic
& Sports Physical Therapy 2015; 45(6):436-43.

Myer GD, Kushner AM, Brent JL, Schoenfeld
BJ, Hugentobler J, Lloyd RS, Vermeil A, Chu DA,
Harbin J, McGill SM. The back squat: A proposed
assessment of functional deficits and technical factors
that limit performance. Strength and conditioning
journal 2014; 36(6):4.

Sanchez-Medina L, Pallarés JG, Pérez CE, Moran-
Navarro R, Gonzalez-Badillo JJ. Estimation of
relative load from bar velocity in the full back squat
exercise. Sports Medicine International Open 2017;
1(02):E80-8.

da Silva JJ, Schoenfeld BJ, Marchetti PN, Pecoraro
SL, Greve JM, Marchetti PH. Muscle Activation
Differs Between Partial and Full Back Squat Exercise
With External Load Equated. The Journal of Strength
& Conditioning Research 2017; 31(6):1688-93.

Mauntel TC, Frank BS, Begalle RL, Blackburn JT,
Padua DA. Kinematic differences between those
with and without medial knee displacement during
a single-leg squat. Journal of applied biomechanics
2014; 30(6):707-12.

Faul F, Erdfelder E, Lang AG, Buchner A. G* Power
3: A flexible statistical power analysis program for the
social, behavioral, and biomedical sciences. Behavior
research methods 2007; 39(2):175-91.

Armstrong K, Gokal R, Chevalier A, Todorsky W,
Lim M. Microcurrent Point Stimulation Applied to
Lower Back Acupuncture Points for the Treatment
of Nonspecific Neck Pain. The Journal of Alternative
and Complementary Medicine 2017; 23(4):295-9.

Fatemi R, Javid M, Najafabadi EM. Effects of William
training on lumbosacral muscles function, lumbar

curve and pain. Journal of back and musculoskeletal
rehabilitation. 2015; 28(3):591-7.

O3 3)3 § (21508 (830433 -445)


https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

"Wy

18.

19.

20.

21.

22.

23.

24.

25.

1WA a3l W a)Laids o 8)93 63)3 § (D041 (a0} (ol Aslilind

3155 9009 SN laog! anmli (pogd 9 955 (e alaily

Mirbagheri SS, Rahmani-Rasa A, Farmani F, Amini
P, Nikoo MR. Evaluating kyphosis and lordosis in
students by using a flexible ruler and their relationship
with severity and frequency of thoracic and lumbar
pain. Asian spine journal 2015; 9(3):416-22.
Fernand R, Fox DE. Evaluation of lumbar lordosis.
A prospective and retrospective study. Spine 1985;
10(9): 799-803.

Claeys K, Dankaerts W, Janssens L, Pijnenburg M,
Goossens N, Brumagne S. Young individuals with a
more ankle-steered proprioceptive control strategy
may develop mild non-specific low back pain.
Journal of Electromyography and Kinesiology 2015;
25(2):329-38.

Lisinski P, Huber J, Ciesielska J, Lipiec J, Kulczyk
A, Bandosz A, Zukiewicz-Sobczak W, Mojs E,
Samborski W. A new concept for evaluating muscle
function in the lower extremities in cases of low back
pain syndrome in anamnesis. Annals of Agricultural
and Environmental Medicine 2014; 21(2).

Haddas R, Sawyer SF, Sizer PS, Brooks T, Chyu MC,
James CR. Effects of volitional spine stabilization and
lower-extremity fatigue on the knee and ankle during
landing performance in a population with recurrent
low back pain. Journal of sport rehabilitation 2017;
26(5):329-38.

Farahpour N, Jafarnezhadgero A, Allard P, Majlesi
M. Muscle activity and kinetics of lower limbs during
walking in pronated feet individuals with and without
low back pain. Journal of Electromyography and
Kinesiology. 2018 Apr 1;39:35-41.

Haddas R, James CR, Hooper TL. Lower extremity
fatigue, sex, and landing performance in a population
with recurrent low back pain. Journal of athletic
training 2015; 50(4):378-84.

Miiller R, Ertelt T, Blickhan R. Low back pain
affects trunk as well as lower limb movements during

walking and running. Journal of biomechanics 2015;
48(6):1009-14.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Oyarzo CA, Villagran CR, Silvestre RE, Carpintero P,
Berral FJ. Postural control and low back pain in elite
athletes comparison of static balance in elite athletes
with and without low back pain. Journal of back and
musculoskeletal rehabilitation 2014; 27(2):141-6.

Hodges PW, Sapsford R, Pengel LH. Postural and
respiratory functions of the pelvic floor muscles.
Neurourology and urodynamics 2007; 26(3):362-71.

Huang Q, Li D, Zhang Y, Rui G, Huo M, Maruyama
H. The intervention effects of different treatments for
chronic low back pain as assessed by the thickness
of the musculus transversus abdominis. Journal of
physical therapy science 2014; 26(9):1383-5.

Kim SJ, Ha SM, Park KN, Jung DH, Kim TJ, Cynn
HS, Kwon OY. Effects of three lumbar stabilization
exercises on the thickness of deep and superficial
fibers of the lumbar multifidus. Physical Therapy
Korea 2012; 19(2):20-8.

Gardner[/Morse M, Stokes IA, Laible JP. Role
of muscles in lumbar spine stability in maximum
extension efforts. Journal of Orthopaedic Research
1995; 13(5):802-8.

Schieppati M, Giordano A, Nardone A. Variability
in a dynamic postural task attests ample flexibility

in balance control mechanisms. Experimental brain
research 2002; 144(2):200-10.

Hides JA, Richardson CA, Jull GA. Multifidus
muscle recovery is not automatic after resolution
of acute, first-episode low back pain. Spine 1996;
21(23):2763-9.

Lee M, Suh D, Son J, Kim J, Eun SD, Yoon B. Patient
perspectives on virtual reality-based rehabilitation
after knee surgery: Importance of level of difficulty.
Journal of Rehabilitation Research & Development
2016; 53(2).

Vostatek P, Novak D, Rychnovsky T, Rychnovska S.
Diaphragm postural function analysis using magnetic

resonance imaging. PloS one 2013; 8(3):¢56724.
Butowicz CM, Ebaugh DD, Nochren B, Silfies SP.



https://jap.iums.ac.ir/article-1-5440-fa.html

[ Downloaded from jap.iums.ac.ir on 2026-06-21 ]

36.

37.

38.

Validation of two clinical measures of core stability.
International journal of sports physical therapy 2016;
11(1):15.

Kibler WB, Press J, Sciascia A. The role of core
stability in athletic function. Sports medicine 2006;
36(3):189-98.

Ericksen H, Gribble PA. Sex differences, hormone
fluctuations, ankle stability, and dynamic postural
control. Journal of athletic training 2012; 47(2):143-
8.

Holden S, Boreham C, Delahunt E. Sex differences

in landing biomechanics and postural stability during

adolescence: a systematic review with meta-analyses.
Sports medicine 2016; 46(2):241-53.

O3 3)3 § (21508 (830433 -445)


https://jap.iums.ac.ir/article-1-5440-fa.html
http://www.tcpdf.org

