[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

92 )l 1 oplads 7 053 0l pis S g psle olSiils - ihiskslss oaLiils - (55 skl g5 i 95 ele alze

Olylowt 53 (98 Il & jo OB > (o (335 (Pdamw Sl Clad (o
J5 29,5 9 (050 (polaS] juf 3,5 53,5 4 Wiss

2 el 2 oo 1
B9 U 585 gaen] ol 53 b (G300

S Sy pole o8l isuilyr aaSuiils ¢ ol yign b i)l ol IS (sqmatily =1
RS Sy pole ol iseilys oaSiils ¢ ol gr5ud (o590l 09,5 Hboliel =2

S JyS (el edmmn Sl 53 (9,5 hlew )3 a8b e o galey Sl SMae Sluls g pals I (K 50 (9,5 1A g A
Wl o3l g lhlews po SBes plul WS> s 0,5 EMae b Jos 3)ly loj (5] dwolie )y dalllas ol Bua bl o T 55,5 ©lyid et

Ll (Bolal o ygo 4 g 005 y9> wal 0B g 59 oy B 548 Wl 5,8 18 g ese polaidlid )0 (3,5 4 Mie Hlow 181wy p (w9,
cylojon 000l plool a3 90 augly U sy j3Shis bl cyomnSTal 5 guuSls S > 51 Soym 4510 5 g 0dlia] (o 69y b diges | o yn 505
A I 3l o s 53,5 3 (05 b o 5 b € ogd s Agiulog Sl 5 ol 155 ) e S g 2SN JiSe

3w )5 (oo SMae ¢ SBgd alil eensI g CyemnSTl SIS s cps (ol 3,81 9350 19,5 4 Mie yhlews p3 oS ol LS pols adllas (b A8l
Pk ol Wl g slen 09,5 e (19,5 (odaw CMas ud Jes 3)\9 d).ob Oles 3Nl dunlie peizmen NAd Jas 3)ly Adeds dlae ol Jld
(P < 0/05) w05 Jos 5)ly ps b b gyl (ime ygum 3,5 cMae Sl3gd plisl IS o s el 5131 4 s Lo

350 L SBod il gy S 3l 3L Sy plizel b agsle 5 3,5 ©Mas a8 e 3)lg cplle 3131 & i 3,3 (53,5 e LGS Al
W) o ial38l a3l ) 5 1) JlBed el m s IS s ps s sl Slad el pl 0 pS e Ojaee

e gl y3b il e culsd o gyd (BLiiEl yeje olatdlué 5,5 (3,5 [ojly aulS

dAS>

W duglie 09,5 93y g dmwbre ASgid

(1391/11/14 e 5,,3,1391/8/6 dlas JL))
538 (sl 095 ¢ sttslys auStil ol dS (55 ol Ul oo lase el ylsl ()05 I Jgumne Dkumnt o3

Email: amirahmadi@tums.ac.ir

i (VY EN) 29 o 4B lid obais] pu 3)0 )5
JLsd o5l g 0,os )3 i 9 sl o e O Joolio (o059
32 25 L b e s Jalge dlea Sl 005 @M (il
a (535 L (gt OS5 JyuS @)d jeas

6253 5 e > JBagpwaslS g 035 s Jood
S 909 iU sl )l 3 9 (11-15) b o il s
» YL pin (Sws (Electromyography. EMG)
odnlie wllw o1yl &y s hlowy s (pl 5,5 wMas
5 005 g o S e (B ) (VA 1) s S
I Wl ol 8l b aslds j3 (6300 3,5 oLyl esliws]  Joles
Sl ol St ol on (19) o (2187 003 oo

Sl zoolex 33 b MU 51 (S 0y (25

w55 1y o 93 (585 Job 3 il 5l ao s 677048 ol
| £aed s Jladbe 2 logas 33 35 (1) s
oD s Slgs e, 4n e Ml e g auish
L el ol OS5 ©jg0 & as)le cnl gand 235 (LM
ol 4 Mol e (3-D) (B S Jlo )3 el byt
2 (an 12 5 Jlas) oacs SVeb 5)lse )y as)le
O 45 39 (oo (aje ad> e )l (6)lew (] caald]
2 (D)acsy o paseis 4 poje 30 05 plsie 4 o)l5e
) Jas b lasye Jelge 5 b el )0 3,5 @ L3l
Glodd Gy jaskids (63,0 (3,5 ohlew 5l do s 70 3.2
Jolss 51 ol ds gormo Btas 5 3)15 3539 55,3 jlslus ol o
Olye 4 ()lge iz 3 298 ad)le (pl @ e Sl e


https://journals.tums.ac.ir/mrj/article-1-9-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

)bdb)sld_\ﬂé.‘)m\_:lfﬁwub)fu:da.m\_:)bach»ﬂlxsum)/u 56

= 330 (3,5 40 Mo puy (souiild 18 505,57 sl
s 03k 3 29 9 9y9 S o Bk (e solaid]
Cgy Cpiorad 0390 ¢Sy asllae ol > Jle 35 1 20
09,5 Llsie 4 55 ol pug 5920l 18 (305l ol dnslie
Body Mass ) s 0355 adls g 48 oy blsd jl a8 s
Las Obal wsly callhe Hlw 09,5 L (Index: BMI
addlas 4; 3959 (slayline

2353 05 & Mo 09)5 331 gy 3959 (sba)lume
o ay JBlis 3)5 3,5 4 Ml g ©)ls oo polats
93 45) S )3 ljen ylai 51 (25)asiS Jlo S5 3 0l 3
0392 1> {26) 3y s pans (g 4n > phucw 3§ ol
AU 0y05 o 2 (1003 20 51 j1aS bl Jdins Sl
5 (N @Sl SI5b & by po dolitiuny 5l ool Canty
osle 12 (ol Jolis 5,5 3,5 0 Mul pac wals 09,5 (<l
sle 3 )3 3,5 cMa e oyes by 3 S pie g s
(27)54 azsis
sl g (g3l 09,5 53y > Bl (slajlre
S0 Oyle 09,5 93 sl adllas I Bl glalne
Solbow L g sjales piui coual g S o a0 Ml
il (28)ail oas 5% ol y3 NS oS (¢ s lisl
Ssbon 0 Ml {29t Ploog s wiile Mt ae (5 )los
el 5 3,5 wilo (oo 3529 L ) punsilog, Ale Solu
L 5 o 35 5 o bl (30) e
Al (28) ) il s g 0 > 5By
o5 » >l 455, 4 (30)(Whiplash) il
o ey Sl gl el o S (28)
slge 5 JSII 5l oslazl 4 (Forward Head Posture:FHP)
4o oimen g (28) 51 D5 (sl o 3l olisisl (27) jaske
P S PNE S WAV FPY 1 COV-RP VAL B PV QGRS I PO
aoblan L8 s s 0,5 0y (ilidl cde 4 b g S
Al (g
ol jl o2latwl b (63, 8hos Sl 0yed Jlows 09,5 (sl
Neck Disability Index:) 35 (3,5es gl jasls
Visual ) ¢,lus = Jas olde jl osliwl b cpien o (NDI
— s e 30 i (Analog  Scale:VAS
o 4t 3905 s B (539051 b 5l ey (FAN - )
L La vyl « olsl g Gis sl lons & dogi by yols
Jome il olel 5 g0l plosl o9 b (e S aalllas

s ol > (3 S5 S il > oxzm
(20)3,1 o)ylos

Pl & oensSld s oS dad o L Slalllas
2 S gl (65 Old g9y 5l S8 g pllo sldl y> Sl
Gl JLsd 5 il 4 258 o dlon] o o s s
Ol g slyguilins dlooio (G5 Jlpealy cMas
ey L oo Sl (29 (B 5)(YY el (o8
Sl e (935 (rlaw jpuilinS] g jgusds CMae culld
ogyS oyl as dsnged ly el o8l jo LB pluil my o
(VYY) B9800 Jos 3y Blye i ©ygumr ae

bl 55 0 (ovas pl b plil O > (e
»aS) J8 oS 5l ol olops 5 ey Seuelud e
oS &y 03y (Ll lipe el a8 JS5 oloj Jobo
IS madlSe )b g 035 (o G 1y o il sl
B > i iy iy SIS b s SheS e S
calizie sl oS wdd g5y aelin B 5 (S > slagSl
(AFVIY) S o o0lol ol b agalge gy 1y oy

&2p0yS llew 3 aS aey o lis Glalllas
oo (o s Wl Gl cllad )3 j9i5 53 (e
Ly oaiimo (8 51 ()55 (o Jie (oS5 o056
Pl @ S o (e (935 e (Gludled (o (o)
obaBlne 550 0,5 hles )0 &S Wdged sdalie JlEgd
os 3 (s e SI8 Mg colls 381 4 e 050
(9855 o Jos )y 3B L 005

Mas il Jlsb ol adllas s 5 555U
B ] @y LS o e (35 pguilins] g sl
ORe 303 (P55 4 e Glilewr 9 @il B3I gelr )5
aallas oyl 1 Gun l by oo 43,55 )15 as)ys )90
025 syt g oSl (iludld loj (sl duolio gy
@ M Ghilewr 9l 2131 (o (GBS plil @ SIS > (>
Lo (ool ola azdl ol wlaly olgn U ogy 0y 0
S Sl musilSs d90 sl cuslio (a5l g (Sleyd
25 Sy b 32 05 oblew 2 025 S >

ol ‘.:39)
089 L g (P95 90 (255 A g9 I Gimgh ol
Ol S L dged 9 Ban iy (e (Ll o (6 pSdiged
s oSl smtils el olSolss ;5 Sl ey olsmils

92 slig 1 eploit 7 0953 0l S 3 pole olfiuls - ikl g5 0 ATEIS _ (yy59 ibiskail g5 il 93 sele alzme


https://journals.tums.ac.ir/mrj/article-1-9-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

57 U 9 (s

olod el o 8S) |y ) Cuons SBg3 pll STl
s o lajen g 02l plol (39_3 oS 8y ol
(AXVYY) s 5 g eMas (S Sl

Oleyp sgho ollad S5 5l (S plojp p9ro slp
g jow Elya 93 (el olSiwod pl b eolizwl gyl S
9 5 Ol pgto (e 4 juw Elp D (dyy g s
w85 5l > S pie (o (dne 4 Ja)5 El (0D ()
Ay aS A d oodl sl 38 4 yaejl slynl Mgy oo
293 Couly o (B98Il o i (05 (g A
L g Sigail laine o (LpgmsIul b (gmmSE) o 5
N spSole slp dmd o8 o a3 90 gl b e puo 18T
Yyl wxigd ogel bt (S oo s9ae oloj it i
Sigoil il 3 &8) s iy oy Aland o 351l (or
El 5 b sl clite L3 LS5 4 Cans S5 o 50 (05,
23,5 il yge3l (Sl )l)S5 G (ol S0 4 o o8
(S e 4 sl 0 L okigd geil (sl Wil o
ilof] ©ygmo el ol abye (sl 1 S L
e ) o {8 20-23)33 5 5 05 358 o)
Llod 5 0a5 oolius] yewly s diwled odgd (905l
po S g g jlod)S bis ali g ()5 g p (HS Cundy
(Ar) e izl b e o Cundg 2 T 650158 5
4 A55s dlae 15 Jlb (ONset)aly) dlad «haghy cnl 5
EMas cldld ¢ b loj g o Ll jio dasd lgie
(9:21-23) 005 3w (BVENE) 2Lt ol 0 s (13,5
sl 9 359> (b s (3Ll (gl S >
Oly=e o 3y Sl pisu (siludled pgmnsiul oS
(9:21-23) 05 Ll asls

blod jl ol sl o Jie pgle J) oy
e IS pn cullsd g9y dbli chgi s pie g ol
5leslawl Ly 4 (RoOt Mean Square) RMS 35« (59, ;!
o3 S 3 48 G u 35 e Matlab 5al
L sgno oyl 9,5 colitol ploj 5l ol agb (Lo 300 L
2 9099 aeb GialS Ly B (g & (535 gge Ol
Gl 2 09y (35Silio b il &5 oo Slamy alail 0 51005
(ot 225 5 ) 292 ol (o (MEAN+2SD) Lo
e 9 o 4B )5 L5 > OMas b g9yd Al lgis &
Cdd g9 b Gloj g 3ty 1 JLab oo o SIS
3 Som s 53 ploj laie 4 g 00d Al (35 ©Mae
A5 s )5 elas

P S, b an Jold Shgo )3 g B e Wil (613824 Sl
W0)S o JaeSS 1y pased GledMbl g colsy py8 ¢ adllas
s S3g0)] (g5lw o3lel 0455 g (5 IS 39,5l

o cpjloc Jd o Sa s ol 0
5 (0205 5918 095 oaizles lsie &) Lo sslogelS s s
39l 095 02les lgie ) (535 cpled 5955 )| Aliae
sl (g o yied oMl eyl .8 S plol (0,5
5,lg clslizel &y Fuoly > & dwd (25 0 odaw s
5 o h A Sgls oM yuen . (96 21-23) 0545 o Jos
s o plodl Lol clas glys 4 iy 4 &5 Sl
5 00 Lol il o ails ammSTul 5 yspesls IS >
oslal (glym (9 21-23)us s o o (31,5 gm0g Sl il
& g Y 3)90 Jore )3 Cungy o izl Cusgy (g5l
Sloolawl b oo g 00 jead 90 3959 5l Bpas b S gla
0388 3l ool S g 2 S 503 8 g ngil JSU
Sl lalyd sy (s U aad S jead gy 3l 48
23,5 ool (4,385 x5!
2= Loyl (655 5118 Joe agiloganlSgi il alas 4l
13 js ol amob o5 a9y 52 5 JUyil oo (59
L amgiwle 000l ) alae byl g bl Jols ao  Slos
o (525 ol 5ol e gl g (JUyil (S
-l 1S alols 15 (35 o)l (5 o5 s > g S
ObeS—w ol oyt LS ey C S LS e
(ROVIVIYIYIY) s 53
1y s Sl i Sl e > 5 A55s alse sl
ol Sl g b8 S5 g9y a5 jgns g (9m09)S]
4Bl Gypa (Moo glapd ) pda o
s yebaie dy adlllae oyl )3 (AFVYY)as (6,138 S
AU B 31,5 rag Sl oS 5 53,5 A ¢ el
5 eslaul L a0y 5 ooliwl Datalink Ja. Biometrics
20 5550 s 55 0 alold L o5 ay)lS = 0,85 oxdaws 398l
500 b 10 sl sligg b (31,5 5rag iU (slo JiSw 20 oo
5 025 Mas I 55,0 1000 o)l wiges uilS 2L g 35,0
A5 gl e a5
0903l el Jolye

oS I 3 g o) 55y ol Cundy 50 (g0l
A dwlgd 0dgd (yg03l 1 b | al g b s (o, 4 by
5 Sl LS o 5 Sy pm aipe D eundg ol o &S

92 )l 1 oplads 7 053 0l pis S g psle olSiils - ihiskslss 0afiils - (55 skl g5 95 sele alze


https://journals.tums.ac.ir/mrj/article-1-9-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

)bdb)srddﬂe)m\_:lf»&ub)fu:dam\_:mh@lﬂU.u:)).: 58

Sile o 24116 £2/AT (s (1Sl ¢ lows 09,5
J238 £8/05 55 pSibe o Sl 174/0546/5 s5
i o pSskS 38 AR sy 035 (3l (Sl
s g ole 7139 £2/11 5,5 005 4 Mol e (1Siles 4
551l 031 g sless 09,5 o ol (Lt S (5 19051
S (dna NS G 0357 (adld g (g B ey (Sl it
Callan ool Ungeite o) 55 05,8 55 52 bl 0 2529
sl
09Il g (geasls &S > 9,8 (> @l 13l 5
50 5l S Sloj o3l p 0,5 eMae eles (SBgs plul
g B85 Joo o)y dgls dhde culld g9pd jln 4B p)lia
s g5y oloj ) U5 02,5 ©Die a 0s,S S, gn
oM Jee 3y AL Gloj K05 Jae )y A5505 alae
& o9ejl 5 odlil b jlew 9wl SB35 M
05 4 M lhlew 0 aS ol LS gt A Ao Jaiue
S e Oygo & (35 s e B34 Cos 5
5 orimen (251 JSEIP < O005) a5 Jus 5y 5sb L
B LS oMas @l p les o 33 (25 ohler
3ly g alas culld 9,5 e adb p)lie 90 5 jziy

Meo) ol 8o (b (35 @Ml I S pm (sl
b dhae 15 Joe 3y 3L (loj B :Sibie {ygmsls
alae ol 545 Jas )y 25 6 x3T oloj e 42 55
b o3l ol g 435 0

b yl3905 uoy (i g b o3 oS g 55 (ol
osfl 31 43,5 eolitul 17 (¢ aeus SPSS I8l 5,5 ;)
259 L e ooy Libail () S Bgippent B9 5 90lsS
@i o Jly 4 g b e 035 odlitul Jloy (2
Independent T-) Jauwo 5 90l I Lo yuiio 4l (3ae
(sxe o (s 9 09,5 93 O gl 929 (e sl (TS
0395 padld 5 4B ((yjg o yned (plapsie 3 ()b
eMae 51 Joo 2y (535 o izen 5 (BMI) 5,
sla fooil ples slp (6)ls e pdan 5,5 edlazul (3,8
A 4,8 s )3 0/05 adllas o] 5 o3kl 3590 (6ol

azsly

F1/64 o pSibe el 331 (ol adlas oyl
039 xSbe cpie b 176/1144/9 35 - Sole  JLo 24/88

(Lg2) 515 Jos $UT3 n o5 pasls 5Sle 5 pySsls T3/36/44
35 @ fio g pS5kS 24126
Do 1031 L Il M e
70 -
I — — 1
.,%; -
5 50 -
L 40
= i
y20 - i
} |
% 10 - |
3 o : :

edaredesds sl Sod dudalulagandi el St ety ol 2T e bt g

e 51

o

9 w3131 o SBad oIl yamwS Tl s 43,5 OWas il Jos 3yl 553U o (8] A lile lages -1 S
(M3l (o Sloo Mg dliac ONSEL (o alisd ¢ P<O/05) po 0 (wobaid! pué 3,5 53,5 4 Mise o ylows

92 Jle 1 oplais 7 093 Ol S 3 e ole olfituls _ skl g5 0 AklS _ 155 iisiailss i3y sale alzo


https://journals.tums.ac.ir/mrj/article-1-9-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

59 Oed 9 (sorus

g}w

= =

AU palah sy i v o 350 5500 el
c 6888884

—

Ll Ml

i T

daiebegad sl Sul adsidesadt sl Sl Cal s coleet 3 e subed el o

ot 2 P

F

Al 31,81 o B8 oIl yaansdd a3 05 CHAE o Jo 3,y (6 U yloj (8] Al laged -2 JSWS
(Wb (oo (0198 Wigds alias ONSet huo alsd c*P<0/05)Oo}a wolaid] g 340 (43,5 4 Wino oy jlows 9

90 U8 oIl OIS ya ey (43,5 CMas 51 S Cllad g9 i loj WA amglio gl 9 (F (1905l W -1 Jgus

4l 0,138 o 1 slow 9 Il 89,5 (o (0 (595 23l ] Caumidyg

e B lwsgs TN ST ke

S)lPlre Sl (Hlaze 1,24) (Hlaze 1,24)
oo oo

*0/000  -2559  57/88(6/72) 32128 (9135) g1 ; .
*0/000 2062 54/33(9/06) 32071 (11/02) T et lel ot sl dand
*0/000  -2592 5786 (1203)  SUGA(LLEY)  cgmeSl 9 .
*0000  -22001  S673(8/77) 34172 (12/35) TR s de e dand
*0/000 2206 5481 (12/18 32174 (9/89) g1

000 221 SUT3(TRY) BRI st ot
*0/000 2754 655 (10/99) 34/01 (9/06) g1
* /000 -35/58 62 (15/92) 26/41 (8/95) RYIE kot

(39)39 oo (1ol (5:38T) S Mte s bamngy (53,5 a8
Soxs p9a> P OO b e i il Cld e
OSee g (30)oss e Sl (pS5hS 95 293) o5 slaw
C)"..‘ slaylisls ple 9 b cwlb 4 s U (S9y Cawl
< uJM‘ )1;3.3 ol L O"».‘ %'j ).sl 5 oS Db Jlo.c\ PRNE
L)"‘ 2 u.u)Du u‘).uuu 9 )0 39 u&l.s 9 ol J> )| ‘Ju.u
9 9:55] i Cuetl & 225L plply (T)390 o ol
U8 Caml o (05 4l Ol el o Mae 8

TP<O/05 s Line 3OS

o plul S (> 5 63,8kes glacdld (b

plul 8o b e gz 0 ol (30 Jodl (1S (59503
S8 plul S s il 358 (o0 3l VL QoS &
$25 his g 8 VL Gl @ Jodl (1S Gy
Ot Py plo 18l (95 4o (34)358 o Jlosl
Gl 5 5o Lo yme 1 (oS w3l > 4 i
S b can ol )b )8 gy oyl 5 bl
ogiw b 3l aoyd 80 dgus sl Hae oldl wiejls


https://journals.tums.ac.ir/mrj/article-1-9-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

3l ooy b oMas i ol 09,5 5 (P < 0/05)
2ly 15505 dlae 1 Jlb oo Jlam 45 plia 50 51 5V
» ohlKer g Falla slaaibl b guen asl cplaiss Jos
3 4 L3l i dioee 5l 09,5 cpl (9)39: 3, 3,5 ol lew
@ Ogeins] g oSl (> (yeje 20 35 blew
DS daw g e jeusS cMac (S plul
Al L duglio 53 (w95 ISl 5 s5gtuloglS s i)
Ohle 3 5 038 Joe 2y 3 b (g loine 9 lle
o35 wMas Sl Sy S eslSe oo 33 (5
(9)w] oy Jisee
o Falla & cab b s 1) a6 ol b azl
o5l (cpo30 3y (05 4 Mie hlew g pllw 21,81 5 o)l
i3 s eMas b Gl clld Gy S Sl
o Jl x4 p)le 90 5 S5 4l plje 100 wizs s
LY ALY L;’ulbﬁ U"’L"‘"‘ 2 L;’l"’) o)'l.g u’.’.l & dg .A.:.‘»?J.) dlac
oS 42l dos g (rlaw OMae il loj oy p
B sl Jy cwl wsby S8 plul @y S e
b 3 ast pylia 100) Slej ojl cnl (58,8 5 o b o8
oo ol Sen (159> as b am adl pyl5e 50
Sbpe (505 4l 4 Cund) (35 4l 5 & 1p il
olaly a8l (o 5 osS (5550 e s Ol 5 Ol
75 4ol @ cuns (95 4l Sloj ol cpl canl (e
b B (S S 5 3y Wb ogad
S sl Gmen d)lge (B 4S5 0)h sy (Jglite
mowsd pials g Sy by el a S asle o ol
vy s Jy (B9)cd silite JB S gt sla
03905 dlpiuiiy il 03l plouil Mide awae (il Sl (o
eSS 398 o Sl i Jlb > 8l
28es &8 o S el Jobo > S8 g (S o el
o Eord A o je > Sl ol a5 (40-42)555
ol (1999 4 1997) ), Ken 5 Hodges (¥« VoY) sile
O ol 28l 4 Cond 3y 508" @ Mo e o &S W0
wilizo Slgs , (45) liow ¢ (44) SBgd s plul IS >
IS S 5 008 Jue 2y 5l b oS0 o ole

4 (g plil S 1 (L) Joall (S (slagys Jlosl
g daw CMae (55,5 wlidd oiw gl ope sl S
SlhE) oMas sl iy JmS ol (YRXA)
3o g 4ol 5l ol s (Wl Gl ©yger @ as
(21-YANY) el JI3y65 3 oYU Hlows Cupon]

OoSds S > s Wl o481 s sl adllas )
Mas (o) (59) o] Cumdg 5> (SBod plul (el
S0 51 28" (loj il > (35 (rlas yguilinsT 5 59uSl8
LD s 3)19 J.J9J> dac s Jks olej e asl pyli
olinl (23)3g oK g Falla glo a8l b guuon asily (]
g gteloghdS gl SMas (ud Jos 2l 680 oo
929 )b S B o 1) G 93 cpll p35)l IS
dop b 0,8 clac o« Wb L g 038 awyp plle
Sloj 03l 2 ()b 93 a2 5 ik S g 42) >
L5 b w5y alae culld e asb p)lia 50 I S
Mas oyl (B plul WS > b oS wd 5 ases Ll
{23) 55800 Jos 2)ls s Sy 90

S oSl e (1998) ), Sen 4 Gurfinkle
3 U8 4t ol 451521212 (JLo 3131 s SBgd plasl b b
45" L3905 odaldio juw jd Al Gl SBgd plul (5 s
2) B 315 g peitnlS ogiadond (53l Jlub b b))
o o) g (Bas Jkb eld wsgdy 5 S alae ¢
gy 93,5 CMae  JBod pluil auusIs ps 48T Wdg0d
9 Gurfinkle adlas BMS .89 0 Jos d)lg Sles i
Jib ol Sl 3 ol adlas ) Job mbs o Kes
«) a3 b Jlb 5 S (08 (re ©Mae il
oo yend e oy s (210l s (Lasls olge
0dg dols pols ;0 AN cle wMac ud Jos )l
oMb Jes 3)lg dasd (4], Sen o Gurfinkle adlles ) . conl
P JUiSw odalin g, 5l g edis Ojgar wlas
aasd 385 loj uils adllas d Jg 108 i wac
RMS Jlssas s5, 3l 5 )58l py 5l ool b i s Jlb
A5 e (o 225 L o 02)

Ohles » & b ol b adlas | ol ls
9 09I Sl o o ol D31 & e 33 (35 4 i
8518 Joe oly 53l Loyl e Oy ()5 Mac

92 slig 1 eploit 7 0953 0l S 3 pole olfiuls - ikl g5 0 ATEIS _ (yy59 ibiskail g5 il 93 sele alzme


https://journals.tums.ac.ir/mrj/article-1-9-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

61 Oled 9 (soudw

sl Jles 5 aslul oblbre 4y 1y (55,5 @lyad ygiw ols
cciblos 5l diwd opl 1y SBgd pluil s S > s axls
LA o yhuliel
i)l oM (ST Slilllas )3 05 0 ety
PS5 ro B Sl Gl (Shy (B ses S
390 35 B plil gy Sy ) 8 ol & gl
s ( SleisS nely oy g 6 355 5 ooy
OEed g ()5 Oas (gl el ol g wels
il 423l 005 g g b Ol s gl opl oL

o1>,98
oo a) a5yl wlid)lS asl Ll ) is dllie oyl
0uSiily Clides S & wibe (-Ve @l s
w85 Gyge plps (Sbi pole oRib isuily
2 OB &858 plad jl (piznen g i S 0 e (lgtane

oS xmdls sie oli] ol osd s dlae ol 08 i
 oMae whed iy JS musillo Nl oo 2l @ 2
3o 33 S Shlew 3 pols adlas gl (24) 8 oo
i eg)S ol e o) Sen g Hodges (glaaisl b Luolyen
018 ablol _daws cMas 03,08 les wiled e
guuos 438 (gl 45 505 Joo 3l ;3B L (33,5 i gt
g (9) o )Ken g Falla asdllas sloaisly |
Slapusillo )3 i oS C8)S aon lyie JS
oM Jes o)l b ke plie &) S S
oilS |y lslazl ply o 59 oSl cud )b (odae
Jelo 0l ol Gliie o ool @ g b (A0)smo 0
ool 3 ST clalazel b apalas o ol s 50 ol
S o5l S bl ploy nyieS o wb oMas iy
(86) 595 Jos 3y 1Lty 395 Sl 4 uess plitzé]
oAb Jos )y 3 3L eyl oS @l 3 1

9 S5 JS Kdge 8 (il adllas (yl plol 5 1) Lo oS alllas BLE cyeie 20 (0,5 4 i ali8l 05 Al was

PRl e S ohae gl 8T g o SIS Ul

REFERENCES

1- Bovim G, Schrader H, Sand T. Neck pain in the general population. Spine. 1994;19(12):1307-9.

2- Cote P, Cassidy JD, Carroll L. The saskatchewan health and back pain survey: the prevalence of neck pain and related
disability in saskatchewan adults. Spine. 1998;23(15):1689-98.

3- Borghouts JAJ, Koes BW, Bouter LM. The clinical course and prognostic factors of non-specific neck pain: a systematic
review. Pain. 1998;77(1):1-13.

4- Fejer R, Kyvik KO, Hartvigsen J. The prevalence of neck pain in the world population: a systematic critical review of
the literature. Europ Spine J. 2006;15(6):834-48.

5- Viljanen M, Malmivaara A, Uitti J, Rinne M, Palmroos P, Laippala P. Effectiveness of dynamic muscle training,
relaxation training, or ordinary activity for chronic neck pain: randomised controlled trial. BMJ. 2003;327(7413):475-82.

6- Schwerla F, Bischoff A, Nurnberger A, Genter P, Guillaume J, Resch K. Osteopathic treatment of patients with chronic
non-specific neck pain: a randomised controlled trial of efficacy. Forschende Komplementarmedizin/Res in Comp Med.
2008;15(3):138-45.

7- Bogduk N. The anatomical basis for spinal pain syndromes. J Manipulative Physiol Ther. 1995;18(9):603-5.

8-Ylinen J, Takala EP, Kautiainen H, Nykanen M, Hakkinen A, Pohjolainen T, et al. Association of neck pain, disability
and neck pain during maximal effort with neck muscle strength and range of movement in women with chronic non-
specific neck pain. Europ J of pain. 2004;8(5): 473-8

9- Falla D ,Jull G, Hodges P. Feedforward activity of the cervical flexor muscles during voluntary arm movements is
delayed in chronic neck pain. Exp Brain Res. 2004a;157(1):43-8.

10- Falla D, Jull G, Hodges PW. Patients with neck pain demonstrate reduced electromyographic activity of the deep
cervical flexor muscles during performance of the craniocervical flexion test. Spine. 2004;29(19):2108-14.

11- Barton PM, Hayes KC. Neck flexor muscle strength, efficiency, and relaxation times in normal subjects and subjects
with unilateral neck pain and headache. Arch of Phys Med and Rehab. 1996;77(7):680-7.

12- O’leary S, Jull G, Kim M, Vicenzino B. Cranio-cervical flexor muscle impairment at maximal, moderate, and low
loads is a feature of neck pain. Manual Ther. 2007;12(1):34-9.

13- Silverman J, Rodriquez A, Agre J. Quantitative cervical flexor strength in healthy subjects and in subjects with
mechanical neck pain. Arch of Phys Med and Rehab. 1991;72(9):679-81.

14- Watson DH, Trott PH. Cervical headache: an investigation of natural head posture and upper cervical flexor muscle
performance. Cephalalgia. 1993;13(4):272-84.

15- Schomacher J, Farina D, Lindstroem R, Falla D. Chronic trauma-induced neck pain impairs the neural control of the
deep semispinalis cervicis muscle. Clin Neuro. 2012;123(7):1403-8.

92 )l 1 oplads 7 053 0l pis S g psle olSiils - ihiskslss 0aLiils - (55 kil g5 i 95 ele alze


https://journals.tums.ac.ir/mrj/article-1-9-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

w23 lBg3 il s IS s 03 e lae wallsd w02

16- Falla D, Farina D. Muscle fiber conduction velocity of the upper trapezius muscle during dynamic contraction of the
upper limb in patients with chronic neck pain. Pain. 2005;116(1):138-45.

17- Falla D, Rainoldi A, Merletti R, Jull G. Myoelectric manifestations of sternocleidomastoid and anterior scalene muscle
fatigue in chronic neck pain patients. Clin Neuro. 2003;114(3):488-95.

18- Veiersted KB, Westgaard RH, Andersen P. Pattern of muscle activity during stereotyped work and its relation to
muscle pain. Int Arch Occup Environ Health. 1990;62(1):31-41.

19- Revel M, Andre-Deshays C, Minguet M. Cervicocephalic kinesthetic sensibility in patients with cervical pain. Arch of
Phys Med and Rehab. 1991;72(5):288-91.

20- Falla D, Farina D. Neural and muscular factors associated with motor impairment in neck pain. Current Rheum
Reports. 2007;9(6):497-502.

21- Gurfinkel V, Lipshits M, Lestienne F. Anticipatory neck muscle activity associated with rapid arm movements.
Neuroscience Letters. 1988;94(1):104-8.

22- Van Der Fits IBM, Klip AWJ, Van Eykern LA, Hadders-Algra M. Postural adjustments accompanying fast pointing
movements in standing, sitting and lying adults. Exp Brain Res. 1998;120(2):202-16.

23- Falla D, Rainoldi A, Merletti R, Jull G. Spatio-temporal evaluation of neck muscle activation during postural
perturbations in healthy subjects. J of Electromyography and Kinesiology. 2004b;14(4):463-74.

24- Hodges PW. Changes in motor planning of feedforward postural responses of the trunk muscles in low back pain. Exp
Brain Res. 2001;141(2):261-6.

25- Gosselin G, Rassoulian H, Brown |. Effects of neck extensor muscles fatigue on balance. Clin Biomechanics (Bristol,
Avon). 2004;19(5):473-9.

26- Nachemson AL, Jonsson E. Neck and back pain: the scientific evidence of causes, diagnosis, and treatment:
Philadelphia:Lippincott Williams & Wilkins.2000.pp 125-29.

27- Schieppati M, Nardone A, Schmid M. Neck muscle fatigue affects postural control in man. Neuroscience.
2003;121(2):277-85.

28- Korthals-de Bos IB, Hoving JL, Van Tulder MW, Rutten-van Mélken MP, Adér HJ, De vet HC and et al. Cost
effectiveness of physiotherapy, manual therapy, and general practitioner care for neck pain: economic evaluation
alongside a randomised controlled trialcommentary: bootstrapping simplifies appreciation of statistical inferences. BMJ.
2003; 326 (7395) :911-4.

29- Blouin JS, Descarreaux M, Belanger-Gravel A, Simoneau M, Teasdale N. Attenuation of human neck muscle activity
following repeated imposed trunk-forward linear acceleration. Exp Brain Res. 2003;150(4):458-64.

30- Otte A, Ettlin T, Nitzsche E, Wachter K, Hoegerle S, Simon G, et al. Pet and spect in whiplash syndrome: a new
approach to a forgotten brain? J of Neurology, Neurosurgery & Psychiatry. 1997;63(3):368-72.

31- Falla D, Bilenkij G, Jull G. Patients with chronic neck pain demonstrate altered patterns of muscle activation during
performance of a functional upper limb task. Spine. 2004;29(13):1436-40.

32- Falla D, Jull G, Rainoldi A, Merletti R. Neck flexor muscle fatigue is side specific in patients with unilateral neck pain.
Europ J of Pain. 2004;8(1):71-7.

33- Kumar S, Narayan Y, Amell T. Spectral profile of superficial cervical muscles. J of Electromyography and
Kinesiology. 2001;11(4):269-276.

34- Bouisset S, Zattara M. Biomechanical study of the programming of anticipatory postural adjustments associated with
voluntary movement. J Biomech. 1987;20:735-42.

35- Panjabi MM .The stabilizing system of the spine. Part I. Function, dysfunction, adaptation, and enhancement. J Spinal
Disord. 1992;5(4):383-9.

36- Morris J, Lucas D, Bresler B. Role of the trunk in stability of the spine. J Bone Joint Surg Am. 1961;43:327-51.

37- Gracovetsky S, Farfan H. The optimum spine. Spine. 1986;11:543-73.

38- Lee W. Anticipatory control of postural and task muscles during rapid arm flexion. J Mot Behav. 1980;12:185-96.

39- Zusiiai M. Central nervous system contribution to mechanically produced motor and sensory responses. Aust J
Physiotherapy. 1992;38:245-53.

40- Hodges PW, Bui BH. A comparison of computer-based methods for the determination of onset of muscle contraction
using electromyography. Electroencephalography and Clin  Neurophysiol/Electromyo and Motor Control.
1996;101(6):511-9.

41-O’sullivan P, Twomey L, Allison G. Evaluation of specific stabilizing exercise in the treatment of chronic low back
pain with radiologic diagnosis of spondyliosis or spondylolisthesis. Spine. 1997;22:2959-67.

42- Davis CG. Mechanisms of chronic pain from whiplash injury. J of Forensic and Legal Med. 2013;20(2):74-85.

43- 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.

44- Hodges PW, Richardson CA. Altered trunk muscle recruitment in people with low back pain with upper limb
movement at different speeds. Arch of Phys Med and Rehabil. 1999;80(9):1005-12.

45- Hodges PW, Richardson CA. Contraction of the abdominal muscles associated with movement of the lower limb. Phys
Ther. 1997;77(2):132-42.

46- Vibert N, Macdougall H, De Waele C, Gilchrist D, Burgess A, Sidis A, et al. Variability in the control of head
movements in seated humans: a link with whiplash injuries?. J of Physiol. 2001;532(3):851-68 .

92 slig 1 eploit 7 0953 0l S 3 pole olfiuls - ikl g5 0 ATEIS _ (yy59 ibiskail g5 il 93 sele alzme


https://journals.tums.ac.ir/mrj/article-1-9-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

Research Article

Evaluation activities of superficial neck muscles during fast
upper limb movements in patients with chronic non-specific
neck pain and a control group
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Abstract

Background and Aim: Neck pain is one of the most common musculoskeletal disorders in industrial
society. There are complex changes in motor control of cervical spine in neck pain patients. The aim
of this study was to compare the latency of activation of neck muscles during upper limb movement
between neck pain patients and healthy subjects.

Materials and Methods: Eighteen chronic non-specific neck pain patients and eighteen healthy
subjects who were matched in age, weight and height participated in this study. Subjects were standing
on the ground and performed flexion and abduction movement of the right arm until at least 90 degree
in five trials and consequently surface electromyography of neck muscles was recorded. Activation
time of neck muscles was determined in comparison with the activation time of deltoid muscle (as an
event) and then compared between two groups.

Results: Findings of this study showed that in patients with chronic neck pain and healthy subjects
during upper limb flexion and abduction movements, the superficial neck muscles were activated after
deltoid activation. As well as in the neck pain patients compared to the healthy subjects superficial
neck muscles onset was significantly appeared with delayed (P<0.05).

Conclusion: In patients with neck pain compared to healthy controls, the neck muscles were
significantly delayed in responses to the internal perturbations of fast upper limb movements. It may
be to increase the risk of injuries of neck region during fast upper limb movements.

Keywords: Nonspecific chronic neck pain, Internal perturbation, Preparatory activity, Delayed muscle
response
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