Ql—‘{u_) A."_<":'J'l fj_k« o ils @:—Aﬁj?, gw_l.ﬁ ‘541_?'54
OA G 8 Ol NYAY Ol Y 6ol NN (60,90

(o8 — A OUET )5 (33,5 (Hdaw CHas (155 gu09 S Gy (g Lo
O30 33 (35 4 Wi g Ilw 31,31 4
oI5l Ol b sl 7S5 B e s3b 585 T Sl enl ol Jrolenl 1S5 531 p8 Sl s 125 S5
"8 e s

rojhaniz@sums.ac.ir -zl o sle saSliils (Ko 5 poke oI5 1 ghne o ki 53

ANt ol AV/TN0 sl s

oS>

S 93,5 e g 300 0 Sewe Olylos o Ly 58 ol s Ol ilimn (slacdl= 55 20l s s S (Sodete lelas il 5 4
ol Ol (st lio Gt U ionr ol )l 35 ot ilias] aiile o Seals Jalid s OUT 5, o gzt 3 oS Al Lol clilos S
b il 53,57 o 253 4 Sive Ly @ Hlew 318 Ly all = il G e ey sla g bS] 5 (8 e ] e ey

Er e i anflln ol (sl o id 43 (5 St god o b (03,8 pase 30 a0 e ylas ’fjﬂJL,«;/._é 18) i XY iy s
5 el S e 1S oS i 1 (S Taer O il ploni] 5 aalids Sl aslizd L Loasls Ll ot i gulald =3 4o
Qs oy 03 Ioles (54055 O Ly b SLEzé] i solitl Olaj 5 Sae Aul Oloj o Hlas 8 g Sl gl ol eiOle
it lasl S S sl il oS 4 Ol

O ol = il il b PF e/ ) 1) g grlosielS i 5 PZ /o 1T) oy o5 s Al Oloj o (5 cime M ladisly
g W51l iy 03,5 g 203 4 Dlie 31,81 s Do fsly bty 3 ams 04,8 0

o s ol e e o led Al Vo Sl ol (S i DG Gl Ol o ot b o Ll o 350 g S e
D Yo ol Slili] o ) el st oo

‘—‘.?-Jl;" ‘}zl—i;é/ a‘j’;ﬂj"ﬂ/ 45‘)};})} “KL‘," "J'E'KJ@(’

Aol
‘5‘3_35)3[&_ (\ cY) C,_wl ol c)l_«:‘ QJ; J‘j‘ J)J 4\4 W.A.A )J <P0§ure) ﬁh«uﬁ ny\:&-‘ 44 Sdxie QL!JUQA )J
\_A;}Lﬁjé v.LC«‘ el a sl )_y.h Q>J§ Qy)&.’l:—\ 6\4...;.0) Q‘)L—M BE L.)';_'é) ob 9 le“ 1‘ ) Lisen .la_l‘ b

Olpl (i pske ol&asls slawl gl 55 58 (51585 =Y St (Sg pghe oKl Hlstial ¢ ol 5558 6 2S5 -
e S5 ol skl el (g 55 -F Olpl (S5 p ke olStils Jlslaul ¢ gl 5 g 58 gl 585 =T

Olpl Sy pske oKl ((Sa5y pmikige L3118 -0


mailto:���

&W‘J:CJA;‘;&»QM& é';#}ﬁ' c..«‘% o

i 99
23 Sl =3 5 £ 5l et Gaadlle (]
St 5 (S ppde olisls sl s godSlils
anlllas 4 5555 laslne i pll O 51 Sleys 2ilig
JLaTO B Y e o (gossibme 3 Wl 313151 s gy ol
Salw 090 s YA LG (o S god 5 e la L
o 353 4o e Oles sl ole VY 3 05 8 555
53 gigujmﬁgitb.;jl slo i Blas oS 03 8
v (Visual Analogue Scale) ¢, S JUT ulis
03 Ao ¥V Ol 4 Slus (o5, Shae S5 5 AL
sl ! .(Neck Disability Index) s, JlsL .l
S o3 el 5 i (o B0 Sl allls 35
Sl lan 4 Do sl 3151 S s LU Oleon
55 S e 5 s s kS = S
Ly Ol O 53 ol 5 Sy OIS gailw
A3 S el eslinal 55 sdse slge 5 SIS Oeores 5 A0
Sz YO gles o 5 Sl 4 oKislesT s 331 Saen
Wl s, 5V 0 8,5 4 alllas e o sl SL
SrSasgod G b 5 05,5 pape 250a e 5 318
JeeS b 51 Laesls o Ll sl )lass| 2
A3 S sl Sy el g sl oy
e JUSA S a5 31 S s S ol s )
Felid 5 (QdSihpsis MIE cs 5 el MT8)
o ke et eslinad (AGL00,... Package)
L ) Jome oy oo Ll 318 500y 2S00 ) sl
5 IS Sl ealiad b s 5 O peme LSS Slazs
S So kB ol las s Sl LS el Lo )3 0
J5 sl 655 0 Send gLl AG-AQLL i 1 G5 s
L i b 5 a e Ve alake s L Bl
VS 58 e galbol an y coabie St LB

o andee (1) 5 5d e plamil s a8y e L
3255 038 550 55 Jelse nle 5l i (Whiplash)
o=l sl 5 el — s SN e S1(F) il e
o oo S Cle e s Al ege B anls
(0) ol 0dES aseia b,

03,5 S e il 4S auS e Ol (il 5
ol s 5 e (Perturbation) slesil o> 5
ey 53 g3k Slalles (F) Cnl gl (aliks
e Sor B Sy el S5 e i
S Szl 535S 5 1S s S0l el sl
S ools ot Gl s s s STAV-YY) ol
S 0355 553 4 M sl 3 edlas (6l Saus
CMae ol (S 5 Cal S s ik (Il sl
(V1) 355 e sl Sl 55 Ol il 5l o
Ll s 55 0T jLs, o ga = 3 (g350mme daly i Ll
s Sl sl sy o ol alazl ke (Salus
S T N R N EC R P
A S 03,5 353 a0 e Ollew 53 45 Cuny 1S
s ohase ols Sae Ll ioul jlins Wl 13
Glael Ol 0 035 5 o Sy J 18 S8 4t
3 ok i gl e s b g 5 ol
35755 ebe w e s bl gy 3 Bis Coeal
el Ly 3550 Aas o S35 ey ($4S

=S poyas 53 ey g daly 2l el
b Sl 2l Ly 2 05, 8 s e S
RSN S R R PP TI FP  J
Tl Ol aelie 5 (pnd Sia L G
e 03,5 el b 5 S5 sala o o
b il S gl 5 Gl el
A e ol ey el S - il il

.@Jf¢L?u'\Q:J§yJ~A:).>

AV Ol W (g0 ket AV (50,50 O3 lays (Fdldg Slaas 5 (S5 p sk U N T TN P



o) OKen 5 5l Slwry 125 S

e 5 ely B a5 salae sy V) sladUlS
Sl o gl gdS 56 nal (gakae (61, ¥ 7 sladUlS
e 3 3 gt Ay b 0 0 JUS 5 o
o gadss g A n e Dl 0S50 4 eiasJLad]
Caredy LIS Gl as el Sl LB 2ds 4 bl S
53 Opasl Sl 0oy 53 WS a8 Al on (pis 5 gl
G Seslsl 5 sl Jlesl jsbie 4o (pdsy Cord
03,5 oSl oS o 05,5 OHas &6 Sl
S 0l 5550 3 5 e ass o Klel oo 53 0 3 S
S Gk & &S g s B L 2l 05 Js
Gl s 4 S 5 i e il b Olentle @ s
D8 s G annis Cansy s sl il Lasy S Ll
4 alS 5 g o Sladonsd Lo i o peatis ZS15 5 b S
P yae Slas CS15 o) p b e ol oles O
s ilazil sl 5 50 Jlasl sl Lob Jlas! g
Loy e b ol glassy 3l Jalazel swl (gl 5o el
Sl am adys 0dd Loy L 5 A oo oxlinal 3,8 05

() JS2) ds e les!t alazet S Sl ol

a5 LS a5 Sl 50 2 s ses Camdy 3 g e 25 S
Js di e e Gy 4 5 a1 LS salsls
353 G5 sl gabas gl 05, (6815
S 5 Uss ST s s Sns 3 b e S b
e ssle s S 5 ral (gabze gl 5 955 s (g0 e
53 0T b S 5 Al e JU il o s,
e oS Dyl WY s alae sl 5 sl Jobias
2B elis 1 asTun gal> o (=10 55 p i 2l
Sy (odg e Yorige g Dlasiia L) ()5l
Vs Enslie 5 pd VIA 5 S aASYY U
ot i, 3Gl e g e 25 Sl (&TA Oy«
Wi e S5 35 0 S b el a5l el 25l
b o sl 5 SaSy @ Lol 3,5 5 5l S s sl s

L e enls LT s IS
ez g S L 5 pB sl a5 2SI
UL [ VS - GO LIV iy -J RS GV I SN W
S A8 A e s SU S S b el
A e et LS sl L] piaes JUS A

A Jlasl Slad o o) S

AY b\:.w.gU Ay 66)L~f: Ak} 80992 ‘Q‘:UJ ‘;ﬂ.a).: s‘;;f"-\.@. Sleds 9 tfg‘:'l‘i rj& NEEHN wﬁ.&‘,ji «_5«.‘9 5&;:‘:



LBl 53 05 8 e SNas IS gy 2SI =4 oV

S Ol Gedia 0L ab gy e JUS 5 2500 0 S >
St e o b GladiS e Ol san s 4
5 s Il ot om Sy BN 5 LA e
el U 0 Ol 0 e ey 4 by e SIS
SLal 5l Laesls Jodows 5 a2 (gl A oo 4 S L s
SISy 5 S35 Jmled slaat s Jold s
S lis (gl it T 05 asl 51 5 andllas sla e
A oslial o5 8 55 oy slaesls
Ladl

O3A 53, F Lls 8T oy aallan ol
Sl 5 s s Sl 31,53 (S 25 S el
V Jsd e LW Y 2 Y/ Ol S o
505, 8 Ela e S sl oy S Sl
s e Ol | aadlas 5y se 530 31 S sas gl S5
03 ke o e S gl sl Sl (S 4 S
bl SN Lol Ll o35 Wl 51315 FeSiobles

SN s g gyl e

A B ¥ b ALl LS st S s 5l JUS o
et 5 (1S ey S LS A o ol of 5
L a5l s Ly oo
03 it Ly bodos 5 85,0 S (Samin 5l S S 05,00
s ol Sl (¢ Se3ll gl L s 0t O
Sk L s 5 S 5l 03,8 ediS el 5 e iS et
4 o gt Ly Sy S eolital oSSO0 (5 S eIl
501 g s Ol 5 35 o 13 Sl e 535 2
4 5 4y aw DDA (IS el Dol S o b
S Ol & lade Gy iy 5 (5 Sesll akds ¥ Jol
A M Al ) e od OMae D3
S Soll 85l a5 b Ve e w5038 Jlesl 1 5,0
U el 3 G e 4 c0as ) o, Sl
2l o5 oIl 335 Oy oilae S5 sl |

(25 S planil 5l anlllas
3 bt das s Sl (3lmeslal (b o 31y
o Al e Sl Sle O 4 ES1S sl e a0 b

uﬁfpoujr_h,&u;aldw1j|m4sd)}»

e -
(Kl = 5mn S51 il

(¢ S 55D 035
(Kls + 5bns I i)

kS s Mz K g pl Coyad gSTas

(ke 5l i) (5 035

& god a.x..Sr.» oS Cunl
vJLM Yo/v+Y/¥ OV/4£N /) ARVAZAVAY v+ A M= T
pEw ARTAES P20 ONO VIV YV/F£Y/ A ENY VO Y4

A)__;.(.JL_.NMJ._&U\MQ:J._?QAHJJJA._{

é)‘JH é)l_ATQ)l ’y X f}) < )

RGN S99

M ¢ C__..ub Ol 5> (Sls e M=
ALl bty e dS g e )5
cdls .)j—?'j)kl—:ﬂ_}rjl_w S8l e el B -l
M sl s hae il ol (P<4/v0)

AV Ol W (g0 ket AV (50,50 O3 lays (Fdldg Slaas 5 (S5 p sk U N T TN P



oY OLKer 5 il Gl |25 2S5

0 ol i = it il b g gl g S 4] 4 il s mal Oloj uSleo (st léo :¥ gl
b Lo WIIJ‘/*JJJJ_(@M:?A}[’JLAJ/J,J./

das e grnls gl 5 2l

X S0

sl

“:"'"‘J [

N FAFEFY Y £4/0£¥1/4

Voo /Y2 Y0/A ARA7AE-R VA

it YA/ YA/Q

\YY/8+ Y4/¥

VEY/A+ YOIV VEY/AL YA/

P-value Y

ATy ey

Sl S 5w b &S = RS s i Bl )
55 s Jlaal ot oLl lalllas s o -
S3 e 33 S S b 5 (S ke (6 oS
Shas S Sunlas o s o3 ks 5 (YA) s
S s b (YA ) el ol o)Ll 555 il
B e NS EP NS Y PR slaely 51 Glas some
= FEE S 5 G e Jp Sl 5 ks
=S Sy 5 STkl (LS S > sladf b )
sl S e o St b b e, ST
ey Shae S Conlaes blse cpligaca § o

L)) Las
Jr8 50 s oo o iy s il 5 o 250 10
353 o b plnil Dlalllas B b3 st sl Condy 5 LS
el 51 (o)l gpas bt i dlad ok
et 9 U558 @ 55 o e (YVFY) 550
Sl SLalizl 3l 5 Sl o b Bl
Oliizee ;125 1 50 gl & ol Gt ol (TF) e e
CNEPIFRUR JE L SRS TI E
8 Al e s, Shas o e 3 G lalpd oSl Ll
Sy ol DL s 03,5 55 4 S
sile 5 Salys Tl 5 53 S me ol s dms s
w3131 s s 3 S go g oyl DLELEE

ol S slas b 0k ol saddlas S b

03 8050 50 355 4 Mis 5l 51 53 g grsle s S 5 2l
o sl S8 > S s el g Wl Bl 2
O aesly Sy IS il e laga,s sadS
BEISENRTSY =PI "P STTIS PN E g N LI TSP
5 2l OIS 05,5 ase 353 4 Dl 513 asdllas oyl
Jle plas o ol B Sl i 5 il DY st
5 03,5 aye 33 1 5 dls sy SLS Ll 3 O ga ]
Sl Jele Olsie a5 (St 5la g Slags35,5 2 0T 3G
Sl Candy 53 4 S S 5 (Il sl sl
0 Hs b eIy by J S s e A s
Slagsss am as sl bl Al IS olslael
i aS el LS 50 Oldllee S 4SS (6 sais 3l g
03,5 5w Sl L3 b Comdy J 28 sl S 55l
S ksl Gals IS 55 by (V) dled s o3,
bl o cnll ands 03500 gl b 2nd s sla S
Pl Slalllan 3l (VA=TH) ol ot Senliys oo
Jeolie Lold (gndmie slapleaxsla 05 S a=l s el
WS S Olss e 5 205 34 oL eSS ccnlt
Slasssss Saslaer Sl ilome 3l 035 sab

(NV=YA) Wi o ms s

AV Ol W (g0 ket AV (50,50 O3 lays (Fdldg Slaas 5 (S5 p sk U N T TN P



LBl 53 05 8 e SNas IS gy 2SI =4 o4

5 3l & Ol o Dl 5 Il sl 3 Dlae o3
o355 el 5 (i o 5 Sl 05 858 0
e Jole L 1 (s 5 0l Slenes L s S L Sk
23S plaarg byl esg 555 w8 53 o sl
caallan sl 5 S gl s Shas 6, Sesll Ol
Slallas 5 A3l o ke B 5 m e (LB plowil 4 Sl
(0355 (pegme 353 Sl 30,8153 4 esls 0L 55 3
3 S o Do LIS a4 Sl S gla b L
=303 Mdes sy o S 53 Ohlany 550 Dl 5 (YY)
Sl S8 5 Dl slel 53 e Jele ol S
5 Il sl 5l Mae )l ols Jlasl 31 5 st
o=l Sk oS Gl gadlas s Sl
0 ey ol ¢35 5 Sy g 3 Ol o anlllas
o=l el S sl csles (ol slalizbl il
Obhlag Oboys 05 S Ldds Cgr 3 yoomen 5 SlALEze
25 3,80 (SKan ple o sad eslinal 555 03,5 4 Slae
5 6ol OV sl 0 go3l e oSS 53 anlllas
=) mll OMSCis ader 31 les a0 ol Cus gds

53 g0 axdlas

8 35 Ao
mJ\_J (;!M @wlﬂ J,‘.}i—." dl_ﬂ) J:%(JJ\ o .)).)
J_:ﬁgf.:_wjobbuuljbdiw@w Cﬁjwyw‘
o] st L5 e 50 S 358 e SSae e o S

Jﬁybfjb-g’)um‘)bb

P g g

Lo axlllas -yl el 5o aS (ol B sads 5l s ol 4

Dy Sl 5 SAS sl L

3035 Dslte W o], 5l 4 a5 05,5 e e 3
o 3 i e Spe UL GYae asil
3l ay e 03,5 353 4 Slte Ol 2 el Iz
a2y =l g2l sy o clalizel ol s VJLW
Pl gl e e sladld s Llg e 1) S a5
2 S e ol b 4 S Sldles s iy S
s (Y4) ol 0 5Ll 55 e 5 ool S35 (S
555 3ol 51 s s A s A M 3 3 S e
D N S RT  C U
() &S o 13 S5 e 5 SIS

5 S i S L oo aalllae ol et
SN 33 sgam 534S dxdls Oly OUT .ol § o sl
b ol oS e al s Y Sy s e
ol b s Jlee b sasold L8 &S fes DOLAe
(oies SMae lee Calate (FF) Wsd e b s Ll
5 a8 Gl Ol bl ke 4 e OOLAe LS
ol s b e o3l 1 A mie Sy OBlae
BUSFEIN el Lol ealy clalizel ol s Kily
o351y olalizel 53 Lagl o Jls e el L
el b olss ol Guded 53 aS (65 sbOben 1 AL oo
53 A sle s LIS il gaba e 5 gl 5 ekl Bl
(eiima by o bl el SV b s ys 4 Dl sl
ol clali el s @ oy ganls ¢85 Jle
53 5 MLl ) (20 S b JSE S 5B sk s
313 35y S g Sl ey Il Ui Ve Jb
U 3 0l Jole ol 58 e s (TO)
() 1l aSt Cuns s
:):dc_éfglj:{x“uuf‘ébd@@bgq-);l{m
slowl ;b Slae — S 3 s sl b e
23 s o Gl sl DLl b agrlse 5o 1) anls

J'ISU_>- wi.!l_:ﬂ BE )b;r.‘"“ St S (sJ& u.p)..&

AV Ol W (g0 ket AV (50,50 O3 lays (Fdldg Slaas 5 (S5 p sk U N T TN P



oo OLKer 5 (55l Sl 25 2S5

Lo
1- Michaelson P, Michaelson M, Jaric S, Lai\sh
ML, Solander P, Djupsobacka M. Vertlcal
posture and head stability in patients with chronic
neck pain. J Rehabil Med. 2003; 35: 229-35.
2- Karlberg M, Persson L, Magnusson M.
Reduced postural control in patients with chronic
cervicobrachial pain syndrome. Gait Posture.
1995; 3: 241-9.
3- Borghouts JA, Koes BW, Bouter LM. The
clinical course and prognostic factors of non-
specific neck pain. A systemic review. Pain.
1998; 77: 1-13.
4- Squires WO, Skorron ML, Salmi LR. Scientific
monograph of Quebec task force on whiplash
associated disorders: redefining "whiplash" and its
management. Spine. 1995; 20(suppl): 1-73.
5- Castro WH, Meyer Sy, Becke ME, et'a. No
stress no whiplash? Prevalenceof *“whiplash"
symptoms following exposure to a placebo rear-
end collision. Int J Legal Med. 2001; 114 (6):
316-22.
6- Kumar S, Narayan y,/Amell. T./Analysis of low
velocity frontal. impacts.. Clin Biomechanics.
2003; 18(8): 694-709.
7- Pozzo T, Berthoz A, Lefort L. Head kinematic
during varius motor tasks in human. Prog Brain
Res. 1989; 13: 377-383.
8 Pozzo T, Berthoz A, Lefort L. Head
stabilization during various locomotor tasks in
human. |. Normal subjects. Exp Brain Res. 1990;
82: 97-106.
9- Brault JR, Siegmund GP, Wheeler JB. Cervical

muscle response during whiplash: evidence of a
lengthening muscle contraction. Clin
Biomechanics (Bristl,Avon). 2000; 15: 426-35.

10- Kumar S, Narayan Y, Amel T. An
electromyographic study of low-velocity rear-end
impacts. Spine. 2002; 27: 1044-55.

11- Siegmund GP, Sanderson DJ, Inglis JT. The
effect of perturbation acceleration and advance
warning on the neck postural responses of seated
subjects. Exp Brain Res. 2002; 144: 314-21.

12- LieberRL. Skeletal muscle structure, function
plastisity. 2™ ‘ed. Philadelphia LWW; 2002,
45-112.

13- Somerich CM, Joines SM, Hermans V, Moon
SD. Use of surface electromyography to estimate
neck muscle activity. J Electromyogr Kinesiol.
2000; 10: 377-98.

14- Kumar S, Ferai R, Narayan Y.
Electromyographic and kinetic exploration of
whiplash — type rear impacts:. effect of left offset
impact. Spine. 2004; 4(6): 656-65.

15- Kumar S, Narayan Y, Amell T. Spectral
Profile of superficial cervicad muscles. J
Electromyogr kinesiol. 2001; 11(4): 269-80.

16- Shumway-Cook A,Woollacott MH. Motor
control theory & practical application. 2™ ed.
Philadel phia: LWW; 2001, 163-271.

17- Morningstar MV, Pettibon BR, Schlappi H,
Schlappi M, Ireland TV. Reflex control of the
spine and posture: areview of the literature from a
chiropractic  perspective.
Osteopathy. 2005; 12: 456-81.
18- Catanzariti JF, Salomez E, Bruandet JM,

Chiropractic &

AV Ol W (g0 ket AV (50,50 O3 lays (Fdldg Slaas 5 (S5 p sk U N T TN P



LBl 53 05 8 e SNas IS gy 2SI =4 o1

Thevenon A. Visual deficiency and scoliosis.
Spine. 2001; 26: 48-52.

19- Guerraz M, Yardley L, Bertholon P, et al.
Visual vertigo: symptom assessment, spatial
orientation and postural control. Brain. 2001; 124:
1646-56.

20- Koga K. Gravity cue has implicit effects on
human behavior. Avait Space Environ Med. 2000;
71: 78-86.

21- Grod JP, Diakow PR. Effect of neck pain on
verticality perception: a cohort study. Arch Phys
Med Rehabil. 2002; 83: 412-5.

22- Ohtori S, Takahashi K, Chiba T, Yamagata M,
Sameda H, Moriya H. Sensory innervation of the
cervical facet joint in rats. Spine. 2001; 26:
147-50.

23- Sterling M, Jull G, Vicenzino B, Kenardy J.
Sensory hypersensitivity occurs soon . after
whiplash injury and its associated ‘with. poor
recovery. Pain. 2003; 104: 509-17.

24- Strasmann TJ, Feilscher TH, Baumann KI,
Halata Z. Distribution of ‘sensory receptors in
joints of the upper cervical column in the
laboratory marsupial monodelphis domestica.
Anat Anat. 1999; 181:.199-206.

25- Treleaven J, Jull G, Sterling M. Dizziness and
unsteadiness  following  whiplash  injury:
characteristic features and relationship with
cervical joint position error. J Rehabil Med. 2003;
35: 36-43.

26- Winkelstein BA, McLendon RE, Barbir A,
Myers BS. An anatomical investigation of the
human cervical facet capsule, quantifying muscle

insertion area. J Anat. 2001; 198: 455-61.
27- Winkestein BA, Nightingale RW, Richardson
WJ, Myers BS. The cervical facet capsule and its
role in whiplash injury: a biomechanica
investigation. Spine. 2000; 25: 1238-46.

28- Sjolander P, Johansson H, Djupsjobacka M.
Spinal and supraspinal effects of activity in
ligament afferents. J Electromyogr Kinesiol.
2002; 12: 167-76.

29- Hodges PW, Moseley GL. Pain and motor
control vof the lumbopelvic region: effect and
possible ‘mechanism. J Electromyogr & Kinesiol.
2003; 13: 361-70.

30- Brumangne S, Lysens R, Spaepen A.
Lumbosacral position sense during pelvic tilting
in men and women without low back pain: test
development and rliability assessment. J
Orthopeadic & Sports Physical Therapy. 1999;
29(6): 345-51.

31- Riemann BL, Lephart SM. The sensorimotor
system,part 1: the physiologic basis of functional
joint stability. J Athl Train. 2002; 37(1): 71-9.

32- Horak FB, Henry SM, Shumway-cook A.
Postural perturbations: new insights for treatment
of balance disorders. Phys Ther. 1997; 77: 517-33.
33- Radebold A, Cholewicki J, Plzhofer GK,
Green H. Impaired postural control of the lumbar
spine is associated with delayed muscle response
times in patients with chronic idiopathic low back
pain. Spine. 2002; 26(7): 724-30.

34- Hodges PW, Richardson CA. Inefficient
muscular stabilization of the lumbar spine
associated with low back pain: a motor control

AV Ol W (g0 ket AV (50,50 O3 lays (Fdldg Slaas 5 (S5 p sk U N T TN P



oV OLKer 5 il Gl |25 2S5

evaluation of transversus abdominis. Spine. 1996;
21: 2640-50.

35- Stemper BD, Yoganandan N, Pintar FA.
Influence of muscle contraction on whiplash
Kinematics. Biomed Sci Instrum. 2004; 40: 24-9.
36- Vibert N, MacDougall HG, Waele C, et a.
Variability in the control of head movements in

seated human: a link with whiplash injuries.
J Physiol. 2001; 532(3): 851-65.

37- FallaD, Jull G, Rainoldi A, Merletti R. Neck
flexor muscle fatigue is side specific in patients
with unilateral neck pain. Eur J Pain. 2004; 8:
71-7.

AV Ol W (g0 ket AV (50,50 O3 lays (Fdldg Slaas 5 (S5 p sk U N T TN P



LBl 53 05 8 e SNas IS gy 2SI =4 oA

Comparison of Electromyographic Responses of Superficial Neck Musclesin Patients

with Chronic Neck Pain and Healthy Subjects During Posterior - Anterior Perturbation
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Background and Objective: Severa studies have reported significant disturbances in vertical posture during
various standing and walking conditions, but there is little evidence about the behavior of related musclesin
dynamic conditions such as external perturbation, so this study was done to investigate and to compare the
delay in response of upper trapezius and sternocleidomastoid muscles as two superficial muscles in the neck
area, in posterior-anterior perturbation among patients with chronic neck pain and healthy subjects.
Materials and Methods: This study was a case-control study with simple nonprobable sampling.32 subjects
(16 healthy subjects and 16 patients with'chronic neck pain) participated the study. Data collection was done
using questionnaire and test performance .The equipments included dynamometer, chronometer and surface
kinesiology electromyography .Dropping the weight equal to 10% of total body weight, performed using
electrical magnet, followed by pulling of the trunk inducing perturbation was performed.

Results: There were significant. statistical differences in response onset of upper trapezius(p=0.032) and
sternocleidomastoid(p=0.012) muscles between two groups. This meant the response onset in patients was
longer than healthy subjects.

Conclusion: Pain can change the onset of response of trapezius and sternocleidomastoid muscles and
possibly decrease muscle activity in deep muscles and change the pattern of muscle activation and possibly it

can increase the risk of injury in patients with chronic neck pain.

Key Words: Fatigue, Pain, Electromyography, External perturbation
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