f)l_>u_) gfi“x‘“ﬂ: r_,_lﬁ il Lf‘f‘_bj}': 4w_19 64.1_>u
AL £ Slowis N YA 3l W goled V1 (goy0

3,8l 43 oolud - 8 WLiGE] g3 43,85 i OWas (81,5 gm0 SN Fly (gdun Lo
OR300 355 4 W g Il
ol5ablS Ol gl 55 T g mn 536 555 ¢ GlanalST panal il Jeslowd S5 3l gl a5 555
otsjqdw: u.lﬁ.lw
rojhaniz@sums.ac.ir - isuil s o ske sasCiils (S pshe ol Gl [ g sy 53

MY sl AVIYNO sl s

oS>

S 03,8 pepe 350 a0 e Olylas 43 Ly 585 ol s Oolin) ilims slocle o (il Cons s Yt (godrzo Colalas [ CSla 5 dise
b Ol (sanlin Gla U s ol o )ls 35 s o oy 3L ] diile o Soals ool i s OUT L5, o gt 5 oS g Lol ccllos S
b ol 03,57 g0 305 4 Sl ol S o ol = il AR e g gl g Syl 5 (55 ] e Al

E H imriad anlllan pl (Sl o pions 535S aisad b 51(025 e 305 40 e lay 18 5 Il 3,818) LTV gy B
5 ool S g S oS gt L;J,/’C_«,f Ol plowil 5 aalidios  jl aslézal L Laasls . Ui il sotald =3 50
Uis Loy 63 Doles (s Ol Lo, L ilize] s aslézal Oloj 4 JMC;..«L; Oloj o Hlae i (g Sejlul gl w‘/;@@;ﬂjbj
it Jlas! S ST sl jial SaS 40 Ot

ot 5 il ] o (Pl 1Y) iy silostS el 5 (PRI PT) g 5 5l el Gl o 5l e 55U Lol
g s S ety 03,8 e 305 4 Slas 331 > Do el 2Bl 2525 055 0

K 5 okt ine OO Cled SialS Voam 5 e Colled (6550 ki (Do el Oloj s ot b o Wil a3 (6 S ot
2w YU ol Slilas o [ el st ol

ol AL ¢ 1S a5 003,87 303 ¢ Kot sl OB

EVRT

5L (V) col s o lal 05,5 ese 553 4 Ve 53 (Posture) sy VSl 4 suaze Slallas s
Lﬁi}lﬂ)b g_,.l.&\ o) a2 LLEU )‘}AA QJJ§ C)Y%‘ LSMMA) Q‘)l—w BEl L.):‘_é) ob 9 le" l‘ ) Liseo Lﬂ‘ 5
Upl (S p ke ol&ils skl ¢ gl 5 52 528 gl 53 =Y e Sy pole o2l Skl ¢ ol 5 58 (61585 =)
e S 5 ol sl bl gl S5 -f Ol Koy f—"l‘p o&dls HLakial (2 Fp s S -y

Olpl (S poke olSiils (K pilige A1 ulid S =0



j&»l,;o;ﬁﬂ.‘owglﬁ”,fﬁlcﬂg 0.

3 O
2 SAald =5 g Sl et gaallas
Sled s 5 Sy p e il i sedl 5 (goaSliils
anlllas 4 55,5 Slasbms A ol DIl Sleys il
JLa YO B Yr i (ossdmn s oIl sl 31l sy le
Gl O 5 YHA GOAMO o S o2 5 yatla L
A 355 4 M Ol ol oo VY 3 058 55
20l s 5wl Ol 0 5lele 25 Bl oS 05 S
v (Visual Analogue Scale) s, - S JUT L
33 deo,3 Y Ol 4 Sl 65, Sdae SISt 5 AL
sl 31 .(Neck Disability Index) o5, 5 JlsU ol
S eass el 5 i (e B Sl sl s 4
Sl slan 4 Sl ol 1 51 S s LS Oleen
w355 4S5 Sl = el (oS T B Sat
L ol Oy 53 ol s Sy OIS sanlw
L3S g eslizal 35 s sl pe 5 SISl e s 5 a2l
a3 Y0 glos 53 5 Sl g ot o3 U3 3131 (g
Wl s, 317 3,5 aallee ooms sl S sl
S S G b 3 09,5 (s 305 4 Dlas 3,3VF
eSS b 1 Lasesls . s olsasl eslw Jlazs| 2
A S sl o)l el 5 bl
LS A S e 5 318, ey S s )
tis 5 (Sl 528 MIE o5 2 el MT8)
s e 4y s eslinad (AGL00,.-.... Package)
L B e Jome oy e Ll (1S 05 S0 5ol
Jes o) S ealaial b s 5 e JLSS slaies
S S kB ke glasy SN ALS pd L35 0
J5 Gol 555 0 a3 L AG-AGCT s 51 G
L e o 5 e Ve S s e o L UL
VS e U 58 e gabol sy conlis St <l

i e e e gla b sl )y e Sl

oe—s wdw (T) 3y plil 5y 2y i L
J=s 0 038 5500 Jolse ol 5 (Whiplash)
ol slanl ps el = il W 4 S1(F) il e
o oMo G e S s Al ege 18 anls
(0) ol odis Lasine sds,

05,5 SAa s mul 45 A8 e Oy (i 2
ol s 5 wes (Perturbation) sl el o> s
e s 33 (gl lallas (%) cl osline cilise
de Sar S S Spo Gl Sop s okl b
S DLl s 58 1S s S el sl
S oshs ol Sl 5 as S (V-1)) ol
s s 05,5 555 a0 Y 513 Sas (gl e
Qmﬁ\ﬁ)}w\;dﬂ)%v}u:\;\
(VY) 35 s oslial Tl 5 lw s Sl il o
Ll 5 s oLt s, PR 33 (§3 90 dal s S L
J.<.3: Sobe a4l s o Elizel il (Salys
S Ol e e a0y o e
A S 03,5 353 4 Y Ollaw )3 45 Cordy J &S
535 e ol o, Shes Lol il i L sl 3l
Gl e 4 055 5 o Camds S (S8 ams
3 b i GlaOle s s s L e 5 ol
3575 5 ol v ar g bl gl jo u i ol
sl oy 35 as e S5 ey (4D

=S o sat 53 e dal st ol e dle
g Cloli el ol 3305, S 5 v S
el v_Sl_.,J Y SO NS Wt VG| Py C_l_.'; S a S
Tl Ol nslie 5 e nd a5
05,8 Gl a5 S gaba e 5
b sl S gl 5 G5 sl
M s Wl ol ey a5 = il L
vsj_f <=l>_L}\ Qajf e 3

AY Ol;‘.....lls A\l da_)u Ak [TL3X L) “'Jl:u_) L;a'b_)b <‘;‘(.fr\.\.g..1 Sleds 9 é&ﬁ v_,l.ﬁ a&.ﬁ\b LF‘:“AJJ"i 4u.~.l$« 64.1:#



o) WKer 5 g5l ed Sl a5 S

o 5 s B el galas 6l Y5 ladUis
Sl y A grsla g dlS 55 il galae (6l 5 ¥ ¥ aJUS
e 35 el A b 0 0 JLES 5
O (s das e Ao 4 Jlay oS 53 4 stias L]
Cany LS s 8 ol S5 LB 24 g bl S
53 0330 Sl Oy 3 g &S Wil e (55 5 B pels
G Seilal 5 plazel Jlesl sl 4 n g opds, Cand
W03 S GodiS iy oS 05,5 Cas L8 iSlas
S 01 35S 50 3 5 eded and oMla3T s 5o PO
S Gtk 4 S p LGSl s S LB L 2l Ol Jbo
Gl o a8 5 s e ol o b Olen e 4 i
S o s il Sans s o o Bl sy Sl s
LS 5 g g Gladend Lo 5 o guasis ZS15 5 8 S
e pae Slads CS15 6y o o Sub ley O
ez izl sl 5 550 Jlesl Gl Lol Jlasl Cgr
Los o3 Uy ol glisss 51 LbLizil ool gl 3 ol
Stk a4 et 0d Lay L 5 dd e eolanal 53 055

(0 JK2) L0 dlasl pLEE1 S oS0 sl

a5 LD oy S 5o s Cundy 52 s e 25Kl
Joee Al e a3 5l OLSS (gdlols
3353 SU sl sl sl 25, Sl S5l
S 5 s ST s s Gia 02 o0 S b
e srele S 5l galae gl 5 955 xia (go e
20l b o S s e JU el e )
s Jyb VY s dla e clml sl Lol
2Bl Jlast an a0 (11210) 5 52
aals (s o Fror o g Slasiie L) (5 sl
Vo s3ss onslie 5 bipws VPA 5 5 oA S YY LSS 5
o Ay 93 51 S g e 25 S (VAT/\ Ol &
Wi g oo U 35 U S U el o Sl eds 2l
a s sl 5 a0 Lol 3555 5 5l (S5 s

AT PN P B R LW
oz g S L 5 b sl oy Sl
R | U VS WP GO | GO VY- S GV WA N W)
S S A e s SU LS S 2L Lslis
e e LadlS s odiasdUES) e JUIS A )

Azl Jlasl Solet Silest) S

AY Ol;‘..\.._lls A\l LS’JL"‘:’ Ak [TL3X L) cf)l:u) ‘5;‘.{)) :é&‘.\.ﬂ Sleds 9 v'{":'Ji v_,l:« a&.ﬁb ‘5&.&‘}}4 t‘;q.lﬁ Lsﬁ\.l:u



S o Oley (goiasilis ab g o S 5 5503 0 S >
Cd ohae s by e gladl&n Slejen a s a8
5 s JB 5,0 o Sl SVl 5 s
el L Ol Ol Bl s« by e SIS
SLal 51 Lsesls oy 5 4 po (gl o o a0 S L5 35
S8l 5 S e el Slaas Ll ot i oy
Stomlio 6l Jis T O gl 515 aalllas glon ke
oS eslazal °J;§ 35 e Seesls
azsl

O3YA 55, F Lol &YY g5, 0 aallas o\
wﬁ@,@;ﬁwawba\g\éq&@ﬁ¢@\
Vdsd > s Jw Y 2 Y O M s
50,8 eMa e S sl oo Sl oSl
as o OLis |y aallas 355 ol 31 318 gas sla S5
paas o 8 SOyl ol Sl wf;t,a e S
bl st ol Ll e Wl 13151 508 Ollacy

WS sy (5l e

A s Y U slazel 5l 8 b SO ssi Sl I ol
il 5 1S sa s 2SI ladUSms 5 n plon] ol sl
Qemzdm\w&.}j\e@sbjjd}fﬁ):
03 b L odoms 5 85,0 S (amtn 51 USO8
s SLL Slas (g, Seslll gl LA e o3 O
CB L s S 00,5 sdiS ) 5 oS o
8 o guaten dig g G o3l ¢ S S O (5,505l
500 i g3 il b 5 238 a3 ey e 535 2
@A e e OOae ol SO el LudE ST 0 b e
Sl Olgs 4 jldde oy mi 5 (6 Seslll akds ¥ Lol
R b o el Sla Sl A e S SDLae &8
G Seslasliagls a5 Al Ve e w503, Jlesl |y 5,0
b Il 3 Gl jsline 4 cdlas ol Cp 8 ST
@l_:;d})ﬁvju 38 5 Ollan oMae &8 osls

235 el ol adllas
3 Eewoled e S sl &slweslel el 1o 51
o o Sl Dle Oy 4 ES1S sl s Al 5 b

5 oS o L Olagen 5 ilazb) Jlasl 5l e S 6o 5b

gy (JW) (p55LS) 033 st el s K el ol Sl
(oS jlime Sl o) (S t5lme Sl i) (S 5lmacsl i) (s 028

45_,,;5 a.k'JSr?'- aJLLSC_M.ub

Pl A AEATA] ov/axy .y Yolvty/ ¥ VE A AT £

e YE/YEE/A OO vy \VArATA fOL AV YOt Y4

é)\bLs_;Mé)l_ATC)}l a",'c) f}:L.: > 39

NGIWIRY 3429

oMa ¢ Hl_i O3 53 (Gols —me BV S|
VA 2 [ T WL SV V'R WL v COV R IS B
CA_AZ\DJHJM‘}V)LM J‘JJ\UA_:L;AU_E—v_.d}

Mo sl 3l )y Mo ¢ C—”’L jo-l_? (P<+/+0)

AY Ol;‘.....lls A\l da_)u Ak [TL3X L) “'Jl:u_) L;a'b_)b <‘;‘(.fr|.\.g..1 Sleds 9 é&ﬁ v_,l.ﬁ a&.ﬁ\b LF‘:“AJJ"i 4u.~.l.9 64.1:#



oy WKer 5 g5l ed Sl a5 S

3 el = il U b by sl ldlS il 5 s S el Ol e sl ¥ sl
@'L‘O,Lﬂwﬁy:d:)f@%;ajﬂ./uﬂfé/

daze A genla g 4lS 53 2l

A

klwub

C'_wub -

ol safytryly sa/0Evy/q

AR DA A

Sen \YAIQE ¥AJQ

VY5t vaf¥

VEY/AL FOlV VEY/AL AN

P-value Javy

ooy oJovy

Sl Bl il &S > S sps Sl Bl
95 et Jlezl 4 ol CL?L}\ Oladlas oo lea.a
U3 e 03 e S (P s 6 LSS
e 3 Lol o ys 55 i 5 (Y4) s
S b an (YAXr) el el oy ldl 55 Bl
(a gy OIS Bl slaely S (sl sama
= FROS PSS e Jap S 5 ek
= S Salys 5 Skl GLlS S > slads S s
sl S e G50 b B Gk o e, Sy
=y e e S vl J.«\}o ol saen ¢ yores

.(Y’\) Las e
J)_::S).s JM\WW&‘JML,\J\}& PRy
3,3 ol <=l>_L}\ Sldlles b3 gl oslisl Caxsy 5 &S >
UNGIN[PY RS 6|e)L4)>4.'JJ>Ja.~QM Clad xS
(s 9 S s 53 RS e (¥roy) S o
alS Slalazil a1y oSl c b Sdlas
Oliims ;15 e L3 & 0l Gt ol (1Y) s o
Condy 5 S o U8 s HU esa s s S
Sbl cla e 5, Shae (o st 55 gdalpd &L AL s
Sl ol clalal oy 53 05,8 550 e M
Aile Sl byl b s aS s ol A e e
a M sl 3l ys e 5 Shas (o goe () olalizel

il b mal Ol ol gl i Gb

05,5 cpeye 353 an Sl 5l 31 s A grule s S 5 2l
o el OSSO 530 el g Wl 1B I i
o ey Condy Sl e Glasa s salS
53 Al e (g Slo g 5 Y sty ol Slasass
5 el OOISas 055 pepe 355 4 Mawe 3l 31 aslllas oyl
J=leeled 0o ol Ll 5l e 5 236 )Y sz
5 03,5 e a3 I 5l s LSS Ll O a3l
ol Jole Ol @ (gt slo s Slagsssss » OF 6
Sl W})M%;\.:ﬁm,vju Sl e ol
s el can sy J,mS s e 4
lagags am aS sl sl b LS olalezel
i 45 o3ly QLS 50 Oladllas L AiS 4S5 (6 ) sein 53l gun
03,5 5 e Gl 3 bies Sy J 58 gla S 5L
5 ol Gua IS 5 b (W) s =l
bl o ol mmds Oo g0 ol b iy Sla oS3
el Slallas b (A-Y) el T Sl lasms L
Jeolie Joli (godaze gladlanslu szf a=b s el
aS CiS Olss e s ols sy QLK 5 JseS (onsls
Slasssss oslaer sl il Ul 035 sl

(TV=YA) il o s

AY Ol:.....lls A\l da_)u Ak [TL3X L) “'Jl:u_) L;a'b_)b <‘;‘(.fr|.\.g..1 Sleds 9 é.:f‘v v_,l.ﬁ a&.ﬁ\b LF‘:“AJJ"i ‘u""\"‘ 64.1:#



ij.:P‘_):O:;L;;kMQM@‘;”Jjg\@Q 0%

25 2l Ol e len 5 @l BB e SDlae )8
o255 Ll 5 iz oo Bl Jlen 05 5 5 5 6 L
e Jole L 10 s g o Olaes Wl 05 L
)545&_1|4_54;.-j5l.3)w\osﬁaﬁmj)fj:mc;}w
s ool 53 SO el Culd STas (6,851l Ol
Slallas 5 a2l o e U5 5 m e (LI il 4 5L
LOJJS/&')AJ'_AJ)J‘\_gj:_?ﬁbl)_é“)ﬁdeﬂbbm)'é&
S e oy BN 15 4 B S (sl s
= 33 M es s oS 53 Olila 358 s 5 (TV)
e D8 s Sl sl 55 e ole il B el
5 Wl sl M ol Sl sl 1 5 sl
ol il e K508 ol gl il Sl
2 i el 535 3l 6Ky S 53 Ol e aslae
o=l 3 el S5l ctlis (b slalazl il
Ollos Olays 03,8 Liadda Cogr 53 pomen 5 liLEZE
J))-Ab\ﬂ‘é)l-iﬂﬁ“.ﬁﬁeéu;m‘J)bg’)}ﬁi.’)h?ﬁ
FRCSIPE FCH TS NEN W3l e JeaSS 55 andllas
o=l el IS e Sl Dl 4 ol Co sl

5 g andllas

6 5 4ot
e u.:vh.a_:« Gﬁﬂl—i ).A>-l_7 QLA) u,:,..ib_e\ o 32

e s g o3l FalS ) des Oae Cled Yl
g_M_.JJJa;- Ll 5 oo 555 aS 355 0 SDlae e Ry
JJAYLKJB-QLZLSJ&\)Jb

PG gy

Lo asllan ol plonil o 8 @313 (5418 51 abeos ol

Dhe S 5 K Lased ok

}esj_gQJLA:ﬂVJl_wle_élA_zg;.?M_}Q:J_fQ»}_ﬂz)s
st 35 pdn e Doy U Ly s asily
3150 ay Cand 05,5 353 4 Ve Ohles 2o ol Jlaz|
ooy ol g 54l s s Olalizel Gl s Vﬂ‘“
oSl Gl e e glacdlad 5o Ll e 1) S &S el
3 65 e ol b 4 L3 Slles 5 iy Gl
e (Ya) ol o o,lal 5 e g il sy (GamD
355 bl 5l e 5 Jds an s s 4 Dl 3 5 &S e
Joolss e adaly 255 O s 358 51 (6,5 5l g
(V) S o U130 S5 Sk 5 S50

5 S ol e S L e 4l (] e
LS)—<H 355y 5 aS Azl Ol oLl O >l
ol ol odla e el s VSl el
Dlrs U Jlge cdpls sdimsold 5 &S des Dae
(s IDae lee Lol (YY) W e ol s s
oal A0l Ol sl jsbte 4 e Oae Cled
s s e o3l 5l i i s OMae ol
BUPFEW 2l L ol el slalizsl pl 5 ddlg s
o5,y lalizel s Lol cJls e Rl a5l
Olay L sls ol G )5 4S5, sbolen 1L ASL o
03 palbe s S 5l (galae 5 ol 5 gebas mul
(eima bt pb ol el s SV b 55 4 e sl 8
b sl Jios o ass ganls ¢ 8 Jla|
5o 5 ARl b S5 JSES 56 Jsb o
05y ol CJJ—‘:J\MJJ\ Sasb e Vo Jsb
JzS s 0l Jusle el 1 50 Kos iz (T0)
YF) Lls ASt cans s
:ﬁd@.ﬁf[)\}:{x_uvébd@@ug@jjl{m
sl ;b Mo e — SN 3 i slowl b e e
D3 das e Al ot Olilizel b oagarlge )5 1) 4l

)25‘.,\_>- U’"<"L"'° B )\bu_bu S| S 9 <=.,L€« uﬂ}“}

AY Ol;‘.....lls A\l da_)u Ak [TL3X L) “'Jl:u_) L;a'b_)b <‘;‘(.fr|.\.g..1 Sleds 9 é&ﬁ v_,l.ﬁ a&.ﬁ\b LF‘:“AJJ"i 4u.~.l.9 64.1:#



oo OLSan 5 53l Sl a5 S5

&l
1- Michaelson P, Michaelson M, Jaric S, Latash
ML, Sjolander P, Dijupsjobacka 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 al. No
stress no whiplash? Prevalence of "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. 1. 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, Amell 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, Ferrari 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 cervical muscles. J
Electromyogr kinesiol. 2001; 11(4): 269-80.

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

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

Chiropractic &

AY Ol;‘.....nls A\l da_)u Ak [TL3X L) ‘Ol:u_) L;a'b_)b <‘;‘(.fr‘.\.g.3 Sleds 9 é&ﬁ (Jl.ﬁ a&.ﬁ‘b LF‘:“AJJH 4u.~.l$« 64-1’“



g;'u‘:;‘J;o";g?‘k“QM&bf.”‘}fg‘c‘li 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 KiI,
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- Winkelstein BA, Nightingale RW, Richardson
WJ, Myers BS. The cervical facet capsule and its
role in whiplash injury: a biomechanical
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 of 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

AY Ol;‘.....nls A\l da_)u Ak [TL3X L) ‘Ol:u_) L;a'b_)b <‘;‘(.fr‘.\.g.3 Sleds 9 é&ﬁ (Jl.ﬁ a&.ﬁ‘b LF‘:“AJJH 4u.~.l$« 64-1’“



oV WKer 5 g5l ed Sl a5 S

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 al.

Variability in the control of head movements in

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

37- Falla D, 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.

AY Ol;‘.....lls A\l da_)u Ak [TL3X L) “'Jl:u_) L;a'b_)b <‘;‘(.fr\.\.g..1 Sleds 9 é&ﬁ v_,l.ﬁ a&.ﬁ‘b ‘;:AJJ"% 4u.~.l$« 64-1’“



g;'u‘:;‘J;o";g?‘k“QM&bf.”‘}fg‘c‘li oA

Comparison of Electromyographic Responses of Superficial Neck Muscles in Patients

with Chronic Neck Pain and Healthy Subjects During Posterior - Anterior Perturbation
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Background and Objective: Several studies have reported significant disturbances in vertical posture during
various standing and walking conditions, but there is little evidence about the behavior of related muscles in
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.
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