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I9TETE One of the most common faulty posture of cervical spine is forward head posture (FHP). Ac-
cording to biomechanical changes in the muscles and ligaments of the neck which are rich source of
mechanoreceptors, in forward head posture there is the possibility for the proprioception to be im-
paired. Assessment of neck repositioning angles can be an indicator to assess proprioception of this
region. The aim of this study was to investigate cervical proprioception in forward head posture subjects
in sagittal plane and compare it with normal subjects.

This is a case-control study and subjects were selected by available sampling from
students of Iran University of Medical Sciences. Eighteen subjects with FHP (mean age 23.18 years) and
twenty two normal subjects (mean age 22.72 years) were participated in this study. Photography of sagit-
tal view was done in standing posture to determine the amount of FHP, as well as craniovertebral angle
(CVA) and the angle less than 49 degree was considered as FHP. Reposition error of target angle (50%
range of motion) and neutral angle in sagittal plane with close eyes in sitting posture was evaluated with
motion analysis system. The absolute and constant error of repositioning were analyzed by independent

t-test.

© [(EEWE Absolute error did not show significant difference between two groups (P>0.05), but constant er-
Keywords: © rorof neutral angle when return from forward flexion showed significant difference between two groups
Cervical spine, Posi- (P<0.05). Also a significant correlation was found between body mass index (BMI) and CVA. This means
tion sense, Forward © thatincrease in BMI could result in decrease of CVA (P<0.05).
head posture, Repo- [@TEIERE: Results of the present study indicated that subjects with FHP had more repositioning error
sitioning error © in some cervical movements related to the healthy individuals.
Il cooeveoncnesnsontonesnssenenssnesnsoseosesesosssnsssssessosessssssossssesesssssssssssessossssssssosssssssssessessssssssossstssesssssrssessessosestesetorsstesessestrettttertoresretetorssresestetcetctrsortorssrasers -
* Corresponding Author:
Amir Ahmadi, PhD

Address: Department of Physiotherapy, School of Rehabilitation Sciences, Iran University of Medical Sciences, Shahnazari St., Madar Sq.,
Mirdamad Blvd., Tehran, Iran.

Tel.: +98 (21) 22228051
E-mail: amirahmadi.pt@gmail .com

A




) o Lol . VP 0 90 . \YWAY L

Il 3131 1 ] Al g paw (Stolgles a2 Wise 31,81 45 (33,5 Copmidg (s o0 2
“aal,‘;.él)..o .)I,> :ru.‘.i,).t.n )JU ‘*‘5_\‘»1 ),nl*’ c\.))é&l“ )LQ.‘)

U‘)‘c’" ‘U‘)&J ‘u|)3" gsi‘f‘)i f’lﬁ olKsls 56&2.\;‘53 sasisle 6‘5)")39:\'”3 03; s@‘)s%):s A.fo‘ ‘5..:[.».:4)[5 657:.23‘0—\
Ol ety (Ol (S5 pale olSTails ¢ ciise o3 0aSasls ¢ ool s 5ud 09,5 ¢ Jlyoliasl -Y
ol o] oS ok oSS ¢ o5 00tk o sl gy 3ed 085 o izl Y

® s : AT 15 YPacdl o u b
WAY LT Y0 by s
(Sl elS 5 3 St 5 55 ol o Sl (50,8 S gt g a5 il (LI

Cae.hbsu.’:u‘;u\-ni,l?49)'3-3.&0‘)5‘)045&)0Q’?’")&A‘L’ﬁ‘ru‘;daisl?)‘)‘&uu),ﬁtu),i&‘:‘ﬁ&hASQA;AeDlJ’
San.0g, 581 42l cnl Corndy oo (5] Sl (oS lgieds W55 oo (50,5 4l 10 Llgj (3l (o 098 LS Sl
Sg P’L"‘ obs‘buid....ﬂliaj JU?LJW)Q)“ ‘;.\ABID 4.‘){:-.0‘)‘)3‘).) Gé;&e&bsy‘sm)ﬁ P (1598 LJ‘."‘)‘
OIrl (K7, pole olSadls ligmatdls (s jl o pass 53 6 S digas Go )b 3103l 5 892 (G0l 90 £33l pSl anlllns IETFTIETY
&S i asllas cpal 58 (o YYIVY :55k0) ols 8,3 YY 9 (oo YYVA s (525500 s  Stolgle 43 Mo 9,8 VA i st
Apnlinn 155 590551, sl; 9 plomdl oobiwn) el o Jlumrbos slos 3 ()1 yuSe s (Shalgler fsa0 i paseiin (gl ys iils
a9l5 5 (55 > asold B+ 1) Bum aylg; g5kl sllas . 4185 JLai 15 e (Salgler lgicds a0 T4 5l 2a8 (Glilg; 9 00,5
& 0903 31 eolitsl bl (5 e il daanits lo- 10 dann itz by 9 <5y s oS 3 oliian b Jliprbis dio 10 Bk s
8, 1,8 Jedoxi 5 40525 9 )90 5 draslme (g3l 0 ol 5 (Bllao (gllas s
el 00k o cundg gl 10 ol glhas Ll (P> [+ 8) olas jlias | (5 lobins cglas L g3kl 5o Gl (sllas- [FEFEY

a9l5 9 S 0895 (a5 loline bl )| yuizren (P<o/+ ) iy (g lobine 3glis 09,5 90 (s 10 ol Caown &y juo e 303‘94“45
AP [ 0) Cuasl yiSsS 135 y9923),S dugly il s (0 0395 (S 4z j0 oS S jgoncy sl ons JlysSpggedlS Sy > i(yd,S

S G552 gl (0,5 4oL S o B (gl 0 e Salsler o ol 45 ol it polo adlllae S IFIEERE. (sl o Sialgle
S ploslgla Sl

2 o9 PLB ool gord 09 g0 Ll il Coons & doado

sbwl St Jaloe 51 ;Ko0 o L] conl £8% aalllas SO

535 bl dlae cpb s Joldpus o (Saulple T 05t e B8 slaety celie 2l S
i 5y Ot slogys sop el a5 [0 M) el 0% 2 0ol Oliee 22T B e o LS 5 Jolie
oy el 59 Vsb ooy e o 45 spie i S b 3 Slee & cuslie e DN g3 5y
o 51 or Bl 0] canl glo o canl s ialial 9 ST S (kT ol (o s (S
i ] Jlsoas 5 e oo ol i cely Jloagl S B pliebls i 4y slezel (paljil el iz
cgw Ol g YU fouds ) a>g b I#] Sgdi o | hes > S 0 Fgidle b (5390l aalgz ) Dyl g s
onig DS il e LS gy s oialgle il 20 0R5% 31 Sl g ol Sl ity ealizl 5 (S
r B Sl sy Slallhe )3 S9d 0 ) 0007 9y 42l 59 Oagt 9 (gny Blé Shle ol o
SelSagey cilizn el asli 1 waene cllo ol il Sly88 gt Cgare OVl g S0d 1S 65.{ ol aals
o ssmdg S ol j0 I¥ Y] el o Saslgle ¢ 50,5
58 s las 50,8 oo )8 AT 4 ol paliB om0

Proprioception .\

&> yuol yiSS

sl a8 (e o)l ol odSules 0aSiasls (ol ) (S pole olKadls o5 yatelds Llis ¢ yole yloe wlals s o)) 5 1 it
+AA (YY) YYYYA0) 18l

amirahmadi.pt@gmail.com : g xS oy




Jie (55 (39051 420 g 09,5 93 (glaisa; (glayriio (6 ol (sloatLs auylia ) Jgsa
(27T g 200lgls I (59A) el
< )lai ‘,»l.:;
P-value Jals Al leedlpdl (Sl Jile Sl e dlpdl Sl Slhasube
&é‘ ; 900
+I70 n T A7\ YY/NA A ¥ AL YYIVY (JWw) e
oIAs At A¥ VoIv¥ [4IA\s £ AY vy £y (ke) &r39
<IAY V- \ay a/as WA YOA JL¥ ANay W-IYA (cm) a3
Jov WA T ¥IvY WeW  AshA YEae YI\s Y i 0398 gadls
(kg/m")
-

INT i Jaie sy 5l 25T

o> sl g 0,0040,5 bla )l a0 ol wlallas

hlews 58 shos u> Sielys sloasliy [V NY] e
oo Jisee g yeS <l bliy g [VE] 8,0 0,5 4 M
3 sladlllae gen Lol 110 8] col sud plol oe
Saalala o oy 500 508 4 o o M3 b3 | dis
13 sl oduis ‘bbu‘ OO; Cij}MjCM‘ru
ol 31k o dlie 5 Jlirbs dio 10 (Saalsle 4

|

1 099
oS lawgs a5 Cwl gaali-o,ee g45 5l adlllas oyl
WWAY Jlo 10 5 oo 41 el Scin ke olSils g5
4 olSails cnl gl 0g)F <8 Jelos olSitalejl o
b @ilhao o Soelgl> a5 Mo 9,8 YV el 60y ploxil
pllo 3,5 VA L g s )3 by, 2 9 51850,90 (slaline
Sl 4 e 09,5 L "398 552 5 A & jg04; 45
i 51 ol 31 iz § 5 dasliie 590 cidgs odid ST yus
SN 035 (ald g iz (39 B iom iogzen (alse
)| S5 =2 5 ol)sl Aidgs ol g 05; 95 ;@ 4 “(BMI)
Oles yo g ailai V0 5l SYLY Go 8 Sleib aslis dasg S
230y 08 ol (30, 4l 5 (60,0 gt (y05] plovl
Selag 5 ool 2 Jolis 09,5 90 18 (sl 9,5 (gl jlemo K0
4 655 o lasl gl 4 by ye OUSES oo g (gt
45 Vgring plamem pall WIS (0 My 0903 (oum 2 b
Sgdise Qhled (5> Jolas pae g MamS e Golest L
g sl 903l aials (0 CS > b aS (60,0 0,8 V7]

Joint Position Sense (JPS) A
Matching A

Body Mass Index .\«

Neck Disability Index (NDI) .1\
Dizziness.vertigo .\Y

Condy 4 42 b osdioe plaol e u> asile
o 08algle Sl 35 (53,5 g pou D 5 Juolie (55 )15
dlae Cundg wo g OIS cpl dany oo laia Yz

S8 36 o8

Sl T St (g sl oo (232 (e o>

(sas s Sl Ol M (19505 03 Jstuws o5
e piaes Lawgs e J7uS jolaie 4y g Sl (35 0
srC,S)} ey :J.AL.’B hes u> .o,:.f‘sn )|)§ solazuwl 3,90
St Condy o> Slabe Curdy o> S
olyod ¥ uKins o7 I cgyus VT Las jo s calises
IA] el (Mae (oLl ploy S 10 o g SHae ol
iy gloclled o I ploxl a0 485 Cundg 5l 21T
oo Gl el il Sl 5l 6, S sl 0 soge pais
ol (rrizmen 9 b g ool ild anls jlom dee
IV] el oas 5158 o puile 5 5955, 1 o il 5o
4 g & A gy g LD pu Conbye I 5T (ol
Gl gl ol 9 )Y grriwg (ot 1 ool EleMs
SleMbl pal 0,10 & yg 0 5u5 (40 )T (Bas o Sledbs| asly
gy § Joolie dnazmanbe s Jalds 0,5 Gl (gla kil 5
lae G 4 53,5 hee cdlae [A] ogb o 20U
225 b [Vl oo 1) gt ilSa 51 @V 55 05 ebas
JUb 5 i oaiiSp3 EDlae o Sualslr 3 45
S welgl a4y M ol)3l 0 a5 8,10 3929 Kl ! el
JolS Sy (os e 09d Pl Jlzrs (ee o
) Jaie Condg 9 &8> (u &5 Sl (o] (o (paa3S
ot e o csladri | 55 ol 55 5 33 Jalt

- a
<

Somatosensory .Y
Kinesthesia ¥
Acceleration .¥

Jont position sense .5
Effort .#

Heaviness .Y

Y o ko . 7 0598 . 1YAF L




) o Lol . VP 0 90 . \YWAY L

Il 1,81 o gl g g (Fsalgler 3 Wiso 3131 13 (32,5 Cumidy - (w52

s (5 o903l 43 5 ol O3l 5 o Ftalsler 4y Siem S8 o 59 (35 Slonir 3 Bl sl plin Y S

(585 9A) sw Jop cdls (YY) pw ol gl Il
P-value (Slemedl o) (S5l (Hlmodl o) s53le Siloil 9l Gl glad
YA YA (VYY) VY (V/FY) Sl
(42 y) Gulie Cuom 4 (auins
o5 Y55 (154) VIVA (+/34) 5o diobs il
" VYA (VYY) VI+A (V/+0) Y
(453) gl Croww 41 yulips-
) VA (V/5+) YIYY (V/¥Y) &S > 4l aila
_

Sl > al; 53kl sllas g pSojlail Gisb 5l 53,5 5
llas g oolisil Jladjoboay Juzrls axio ;5 4>b ()l
gy 3llae jo8 3llas (sllas .0l (5503l <ol 5 (3llae
Sl gy Cunsl 03 auwgs 0iiod jipad a9l g o 4yl
Bap aygly Sglas coli slas 0gd 438 ,5 L o Uas >
Of Caz 8,5 )kaise b 0% lawgs oddiodjimass aygl; 9
O3S |y Ban dggl; 5l S ogesl STl ol yo ol
ibsl ) Bam aggl 5l i 519 e s0e b B3 i
Ghiaz )0 3l s 0gd oo Cod Cude sae by BB S
30 &S Juis g5, g Blo w0 aulys 3,8 5 ol
oS o) 4 el g dipdiy 43S )15 cuslie Jow
ez (ool e Al plml (6 A5, KlES e S
GNE SIS g5 ol 5 A oays cYlie Lo (o, Siles
Lo 525090 (slly; Byne Wlghy &5 (Soogill Llis Gulusl
dozmaz gl 1095 Cud )i OJJ 4 Lg)Llf)iSLi‘J W ‘ol:;ﬂ sl
D)ol deme e i g Sy Coons JUSg 8 4l o
TV ()5 0l cganST (59, 51 sl (slo Silts by a3
Cosly ;Y5509 509 ST Jade (59 9 JU sl i el

e

ot Lo ol o Sos &8 ) Judows olfws b 5 o
Lo, Silts calials cosai (gllas :Jold 3,150 ol sl 8L
o, Slas ) S o Slaral> 5l 3 gl gy (59, 2
el sl dags 258 Joe 3l Jol> slas
31 A sl g ganaz s 5l (8L sl dagn)gs slass
38 5T ool s 4 ledbl 3 wilgs o 457 50,5 Jluzms
DIVT 59 a5 il 4wl 5wl

it ol dige ,9iS il oS ol ol

L ols oo plml 1) el Joe oYL Cdo b aS 091 (0
Ol Gy ygd S, Sl olSiws Joadljgins 4y az g
Y orbslasy 5 4l )0 myd 00 v (5ol ppkd Colild olSins
wrolliws | Caljedy olBiws oyl cds el JuSuKo
sl o 00l yus (g 5lsls o ) gl cy93ST &S
lral ol5 o wiile 5> 5l s Faalr Sledbl 5 590 YL
5L sl o a8 ,o ol dmio §) pud Slmio K30 0

o 8o ol domiio 3] Gyl 4555 8 o 3,5 5lS
G 35 (S5 eld Cudgazme (ygesl plandl (> 40
5&3\.3[&\) sYLg O?)L&é s‘r&:\?‘):.mt‘ CLJl:- )O LQfL\.;‘ ‘#bﬁ.é
5o CAS).:) ‘slﬁ J)é DLLLQ.‘;‘BA.G s‘so.n..:sl.cj) (.SLQLS)L‘““'.’
p8 G ploxil ogou 51 (BT 5l g llbogls 09 gl
590 g g Sl byl a0 ges Ll g aalliane |y aslsls,
u:’)D‘J 0,8 bawgi Lipgh cnl ;0 ealiplxl (slas S ojlul

&3; S ygee 030

I 9sl,S assly (o)l o9 Y S

o (Salgle 4 M oLl pasatie lp

5 (syie WD alals o Juzlo lai i s ponSe
pids o (531 oy 5l a5 (o o aygly 9 b plodl
Gl Slilge &y a5 (as b 0,35 0 (Bs5 ST 9 )5
9 (V J8) s pSojlail 0,35 o0 piin 00 (5515 o
A gy (Saalslr lyicas azy0 ¥4 51 2aS sy
9y o Gln (1CO) (29,5090 (oot o pd Iv]
WS o 3l 1y o Vb bl wlilas Koo 4 4z b
oS o Julow olKiws ) aslllas ol o [¥] (ICC=+/AN)
4ol Coandy G b)) 5 (S5 anals 5 pSeslail sl

Resting tremur .\Y
Motion Analysis .\ ¢




s (5 905 Als 4z g ol 831 gy  Solgl as Moo 8l 3 1y j0 (S5 > Sloriio 13 Col (glas- auglio Y Jgd
(585 YA) w0 Jlo s > (52YY) g o00] glo <l
P-value (erecdlodl) (Sln (ere Blyxl) (SSlee Sikils gl Cali s
" VF (V¥R —I¥¥ (7/05) G
(4 13) e Cuoww 43 (e
L —oI¥Y (V/AY) AYs (VYA) S ol e
ofevd JIYF (+IAY) —oIVE (V1Y) Gy
(4259) gl Conw 42yl
s¥ VFE (V1)) VY (+/AY) S s e
—

gl Olyeas a5 lngly o 1) joo Cnlyt o0 ol 5l 9 oo
sl Sz 10 (S5 > asals SO X g oads il Bun
358 )18 Camdg cpl 4o Al Ve Sae gl o [YF] 0y
) Candg wdazme il gl adoo aislys 95 51 s
O jg0dy 45 A g0 dulgs 3,38 5l oy cnl 53 0 ks b5,
S yst ol s By sy g 45 adgl Sl 4y 1y yus (501,
gl 9 wloy Buo gl a4 |y 28 4l Ve o
39t 4] oy yos & o Ci s S (g3l3ly |y 050
ol Gl 55 el olSis (5o ptigad il 3 5 [V¥]
9 BB & (yausy) alye 90 0l 0g: 3 p0lKe Ve e oo
9 o plowl Jlozrls dxio o (B)bg Condy 4 sl
Sl b s Gl eSils 5 sy CS 4 5l <5 > 0 ]

(Y JSi) s ool Juloos 5 4528

wBan g g Cuandg g3kl g5l Y JSud

MNeutral

ool 0gasl 5l emiie o omb g3P swin Gln

o Slr Orizes o ool Mdgi panb B T 5alsS
3 o 10y 8 G Sl 0 055 90 OluSy
Sl 23,5 oslizal S 3 ogail 5l (G 0095 sl
(5 Solglr 4 De o3 s 55 £8 2 (ks sl aylie
e (8l 9 B oolisl JEs 5 (g3l 3l lles o3I 5

Kolmogorov-Smirnov Test .14

o303 plasl s 40 8131 45T (55,150 4S ol pegdle ol o
g dd B> aslllas 5l Wl Byie S o Lol axis
2 091 oSen (S5, Jalod pnens b3 lge ol lulid
Jabe Cundy i g O Sas e o3y SYis 5| (ke
Lol ol 00 ooliiwl o2 Jolao V¥ e <8 > Lus g
Bl ks 5l sy eyl com 45 am0 so ool e slallae
3 K el 00 gy IS T (Sy3elss 528 0,Shas
o) Jake Candy AT Lol o o> sloaniz
o > <83 b)) 6l [V AN AL conl (Laie conidg
sz lizel 1o a5 Y 50 5=y s3ile 9031 5 908

LYv-y o] o ooliw! col oYU (5 p,1,55 o

Copndy Glod o5 Bk g Cundy 3leil se3l cnl 50
Jolae dygly Comdg (53lusl g Cosl 03,5 9y <], 9 s0le
<85 ploil (S5, aiels B0%) S5 (&S o aiald caai by
9 o0 b A g diulss 08 51l 55550 ¢y9051 gl (ol
adye o lad b AaS a0y anels sl B ) 093 (9,5
Sgdisn Sl )5l WS 03 G 40 Ko g el 4
Sy aials sl b )0 Ses pagie caisSCS b o8 I
Sy i plovl 628 gllas L 1) (yg05] g digd dgia |,
5,3 15 cpl slp IV WS slowl 1) " Jolessgs conids
J O jgots e g gl 4 (3,505 S 3 p 25 >
Sods (atedo 8,8 395 Hhai j1 B b o

Jeezrls azio j> o (52 aials (9051 ol al> 5 50

bgs g wd oo dtulgs 0,8 5 (e g gl oty (40,5 05)
IS 5oy alge nl wdioo Cud (IS5 el olSiws
aels plgiedy &85 das cnl Sl 9 LSS b aw Sl
o 08 nalope )0 D Cgcne Cq 0 0 S (S >
1y 08 itz ,Sgeil 5 Cudlo g0 4S5 Byl upndg 0 1,

Proprioception .\a

Kinesthesia .\¢

Cervicocephalic Relocation Test (CRT) .\Y
Self balance position .\A

Y o ko . 7 0598 . 1YAF L

oY




) o Lol . VP 0 90 . \YWAY L

Il 1,81 o gl g g (Fsalgler 3 Wiso 3131 13 (32,5 Cumidy - (w52

(59 0355 (Ll g (w139 8 (Gl iite by (relbogls J115 )95, sl (Sien ¥ Jgu

P-value r (s lmodt youil) (yuilno
I¥$ —\A SYIVY (/%) (Jbo) e
s —/% SVAF (VYY) (ke) &9
/oA oA AV-/VA (NAY) (cm) 43
ooy vy YV (Y/)9) (kg/m?) s o395 s LS

§iA 1D

OR339 By Sz 50 ileil 4 Joles (5 asels
alis ol 5 42838 Slalllas 40 s Bk o Candy
Ohless 58 ¥ Liemradlsl oapay g ol 48,8 1,5 wulis g0
Oyl sle s o 2als a5 Jllew IYO] 850505 4 Mo
NS Glayed e Sy Ohlew Jte Wil S5
4 e ohlows 5 [YV] (6)0385,% & Se Lo L [¥71]
adlllas ol 50 ol plis el ooy 3,135 VYAY] 0,000,8
(oS > GBQ‘)BT vf..alf oMbQLﬁJ OZ.Q.‘;:GL&‘ O‘i‘ e
wor b dgdioe 43S I 0 &S >y Jlab e
ol,8l 3llas g culb sl g =5 > slaaels 5l Jol> b
Ol O S dials a5 | peud s pseidin Jluzbu das jo
eileo) Gl (Faues aials j iy ¢ asdly iulidl ol
&l 4z )3 OFIY= 35S Sils cd o O+/F= Sores
S Conl Bl ol S 4 hles 58 blsy il
Jolts 4ol ol odlae  SeilSoges Sl pass cleds Ylazs|
Jlisas 5 Laie glig) Syt g ©Das ( FaniS 5 2UsS
2 a4 azgi b cuslapgllSd s b (Sants o
0uiS s EMae o394y cDas 5 Bg,S u (Saelel>
Wyl 48,8 Al T adge SLE )0 (Slofg LS 45 es
iold 0,8 sanSih odlae o [YAYA] cul Guss
ollgrSTlols 5 Gurtnls (g g o el bl sous
SeilSlogm Ol ponsd cpl sl 00l (2US jl>o o3l oyl jo
0dd JBag jugeil S 4l o (FanSil oless (alidl Sl
il Al Loy sslusl p0 BeS 4 09,8 cnl Jile g
Iy ] el
ol a5 lihie olaieay |y B, ddlaie ol
o iSly buwg L yw <S> ol Sleye
WS (oo By dgdige S5 T shes e YeSuleg)ss
STy Colad aS 5 s S92 smled aSiyl e [YY,YY]
il SealgSuny @izl 5 (Res o> glo)lisle
17 [EVC JPUNUE JUN | PRSUUFS WX  FRCH Jb-- NI X
SilSages 10 45 i b o ooelole > Yoot [¥

Overshooting .y

Large-Fiber Sensory Neuropathy .v\
Segmental Stability .v¥

Proprioceptive neuromuscular reflexes .Yy

a9l sladie b Sy 0095 (sl g (459 B e G BLS)|
plod .oy 00liusl (yguw yy (Kot (39051 51 yus (Saelgl>
s g 13y ploxil SPSS V8 Wi anags (5 o] liaolons
4.‘23; ).laa L of+0 6)LJ 6“’()9“‘}1 rsl.o.S LS"):‘ 6)“3‘5"""’

W

sl

(P></+0) wivgs Jlo,95 5 Jloy 2395 5l b yuise golos
0095 (APl g el ¢0jg 8 e 970 (2l e dulie
6)LJ )‘OLZJ.A lejs 05; 99 as” als ol.f..; 05; 90 Oy AS;'A?’
o Oidip CS o )8 (S5, asels B0%) Bas ayl;
& olins cglis oS sl T 51 ST Loazsly .o duglio ollos
O &8 o 5l elS il o Bib o Candg cul s o
09,5 5 you (Selolz a e 3 y glz oo
s gy 3l Jols gl (P<e/+0) clils 3929 pllu
A ol azmius (sl 13 09,5 98y |y (5 lolins iglis 3llas
‘_QJLJ )‘OLZM .‘ol.J)l cO.;‘ﬁojy& (Y SY J5~A>) P>+/-0)
Cls S5z yo Salslr aly 5 (S 0098 (aSE
00yl ald aza a5 Oygo ol 4 (P=/oY ar=—1/YY)
Bl 7SS s psaelS sy a2l it oy
3929 JI 559955, 429y Glime b (o 08 439 G (5 lobine
(F Jguz) P>/ ) cusslas
- 3

2 0055 Casdge u Cumdy gy Sua b dalllas ()l
ool sy s 31 S plowil yus  Selgle a5 Mo ol 31
1 Byl Capndg bl ol sl iglis o folins
09,5 55 (e s> S &y (DS S > ) CaSL
2 G5l odalgl> el ad o)Ll aSAsT len el
amio 5 Byb o Candy g Baa aygly 3l llae slas
lollas (1:Slie dunslie 9 48l (2l () 31 -catlos Jliaarbs
ilosl 2 S8 amho ol 55 pisns® 05,5 35 Ot 5
B %) (Sdued 10 Ban aygly 5l ct3l 10 Byl o Condy




AN 9 s pSoilul 5 Bl sllas Condy > ¢3S
it e sllas Sila Jhaia ol adllas 3
Miss 09,5 ;0 ((FSopes dials B+%) Supes Bun 4yl;
St o (Salgler 4y
15 By Comdy (gl ool sllas cglis g ati olins

VPR RUCE TPV PN | W Jt- I

A jlolias  Sawes Bas aygly 51 B b o Condg 4y S
cloasil, %0 5101 Slssan Vg0 axlllas cloazily L &5
Oliee 5 S 0385 (ald (e o giee LSl addllae
RPN [E R AERRONRPSIF I NECE W
Sleeds 9 wboe 2l 155599305 gy 9,8 (S 0095
ot 53 oot Ul osion Gl o S aller cline

i cdly bl aygly el Jlade g 0,8 SC3l,F 900

55 63y 2 &5 laddllas jo (Y0 9) ol Kan 5 ™ yal

SySoslail glys csols plowl (5 s o e salgl >
2 Jlezms @lopeSe 5l 5055 5y (Saslslr i

aS ol olas Ll 5 gl ais S soliul Jiuzle dxis
9 0l 092y ot alaly Sy oaalglr > g s (e
wazg b UIY] W ls s paas saslsls b o5y ob;
N m g Gl ded aalllas ol g0 saisSeS 10 ol Bl 4SSyl
CS phpde 4y dxgh b sdelcasody uls 1) wisgy Jlo Y-
slleS VWA Jlo jo el az g5 JiB YUy jo 018
o STyl S5, e Sl aslin | o Ko
38,8 gy i g 0B b 1y T bLsyl 6,?o3|..\3| I
o3l g (4l o 4y s ()1 g aBoligS™ o Bl aS” sls Lt gl
aslllas b [¥A] wijls (6 ety odalgle cdl> cadasly
05 o] e Wyl 45 bl cillas aalllas ol by il

Al o (Folglr Giee o))
85 42

21y 008 a4l bBes o el pol> aslllas gl

8 anloje Slez (B 5 o (Salsl 4Dl ol 3
) 05,5 il 3 5 S 2815 pysien (sa0lad 5 o
WL.A‘SOLO)OML‘)J ‘f@‘b}m‘su):udud)wj
o 55908 8131 el 5 u%f 4>l (e e 0900 2
Sl yed jdl w4 Wlgoe o Slalllas sy oo
331850 Ohles (il )0 (ee e Sgutp die S (LB
Olalllae 4ol 4 4z g5 L 5 ol ddlllas gl 4 425 L

OO Cardg >y g (Selel> Sldaisy 0 a5 Sl
o3l o spoline Slalllas 05,5 o olgatin (ul o ploxil
9 00y (SakalS e b olyon o (Sualsle 4 S

Nemmer .vY

Glo STy eais ceely i olanyl LoplelSy) 5 cdliae
2 ol 5dge Db dilate p b 5 hes o
4 sl oY o (Salslr (ol (2ol oy 2e25
2SS Sbails (wyp pogdle 9 958 4z g3 £ad9e
d>gi 4>l cpl (0l g saumanld Ol el 4y leye b
Aol ploeil ) Kon o 2dlo Jawgi oS Glaalllae jo 59
oo Solslr lien 2 U3 5 (sl BES (505 £95 5
2 O3 €88 95 ol (Glays Sl aizdly o sl 5wl o)

Lev] cslas g lobine ©glis js Carnidg ol

oS > (st & peiiles Sjgo 4 &S glalllas
plovl il aisls gy o Saelgl> 4 S oly3l o 08
cdl> a5 wols plas il Sen g lokaw ] oas
Syl 0 Jobss Lais sloasls p il saalsl>
ol S 5y saelgle el (638,56 p0e s L
Sl by oz o3l gady S s (6l
ld 5 ol aalllas Ho YAl axtusls aslal) suslgl>
30 &S > ikl Gllae sllas jo Syl yaiseanlin cle
Bl b Glbail (reod el 3l 392092 42 4255 L 095 93 0
Sl 5l K o Salite yol> dsllas b Slex |
W oy ordg S 5 Jo5 1 e odlglr il 5
> g odalsly Clo 3 Lol dalllas s a8 Jl> o
6‘).9‘ s).aoL>- RS 1298 30 e W ) oo;’ CAc.moj
Jolocie (39, L a5 (Bl s otolglr il Lo o3l 5 Lo
43ly @ pSoslal (a5 g o dgly 6 Solal B3 4
3,3l lakens anlllas s a8 Jo )5 i Gl - 5 y9805,5
30 ol yebas 1) 8g5 40,8 ¢ yus 4l ¥ Sdedy 395 Wl
250l 1,8 saelgl> Cunsyg
6 895 2 OSap 97 Vg Lo o (5,50 aslllas 5
Syye 68 4>l b Gilujl e p Tones b
Al Yoo Side 4 odper Sl Lad> a5 0l askiee 28,5
22 5 oline 3 Wl o131 40 agl ¥ U dwslie o (aids O)
o Cunridg 4 (ably o ol 315 joS 4l Hos >
pled 025 o |8 0adies Sl 45 (5,05 L3S gt (y92
9 Sgdoe SeiS Jlas (LoLEIE 5 Dlae slo)lisle
las- grnac slo (1iSTly 40 s 4y yomie SonldS oyl
SeulgSansg 61 g (e Sg0 5 2 b b ae e
ol sl o5 anlllas ol 5 090 pyi Bl 59, 2
s St y2l aslllo 1 Jy 4B G5 5 55l

Silva .v¥
Dolan Yo
Slouched Posture .Y#

Y o ko . 7 0598 . 1YAF L




) o Lol . VP 0 90 . \YWAY L

Il 1,81 o gl g g (Fsalgler 3 Wiso 3131 13 (32,5 Cumidy - (w52

[11] Nodehi Moghadam A, Khaki N, Kharazmi A. [Comparison of
shoulder joint position sense between female volleyball players
and non-athlete females (Persian)]. Quarterly Journal of Rehabili-
tation. 2009; 10(2):45-49.

[12] Rix GD, Bagust J. Cervicocephalic kinesthetic sensibility in pa-
tients with chronic, nontraumatic cervical spine pain. Archives of
Physical Medicine and Rehabilitation. 2001; 82(7):911-9.

[13] Teng CC, Chai H, Lai DM, Wang SE Cervicocephalic kines-
thetic sensibility in young and middle-aged adults with or without
a history of mild neck pain. Manual Therapy. 2007; 12(1):22-8.

[14] Revel M, Minguet M, Gergory P, Vaillant ], Manuel JI.. Changes
in cervicocephalic kinesthesia after a proprioceptive rehabilita-
tion program in patients with neck pain: a randomized controlled
study. Archives of Physical Medicine and Rehabilitation. 1994;
75(8):895-9.

[15] Dolan KJ, Green A. Lumbar spine reposition sense: the effect of
a ‘slouched’ posture. Manual Therapy. 2006; 11(3):202-7.

[16] Sjolander P, Michaelson P, Jaric S, Djupsjobacka M. Sensori-
motor disturbances in chronic neck pain-range of motion, peak
velocity, smoothness of movement, and repositioning acuity.
Manual Therapy. 2008; 13(2):122-31.

[17] Nodehi Moghadam A, Ebrahimi 1, Ziayi E, Salavati M, Aslani
H. [Influence of marker movement errors on 3-Dimentional
scapular position and orientation (Persian)|. Quarterly Journal of
Rehabilitation. 2003; 4(3-4):53-59.

[18] Lephart S. Reestablishing proprioception, kinesthesia, joint posi-
tion sense, and neuromuscular control in rehabilitation. Rehabili-
tation Techniques in Sports Medicine. 2th edition. USA: Mosby,
St Louis, Missouri; 1994, pp: 118-37.

[19] Newcomer KI, Laskowski ER, Yu B, Johnson JC, Ann KN.
Differences in repositioning error among patients with low back
pain compared with control subjects. Spine. 2000; 25(19):2488-
93.

[20] Revel M, Andre-Deshays C, Minguet M. Cervicocephalic kines-
thetic sensibility in patients with cervical pain. Archives of Physi-
cal Medicine and Rehabilitation. 1991; 72(5):288-91.

[21] Strimpakos N, Sakellari V, Gioftsos G, Kapreli E, Oldham J.
Cervical joint position sense: an intra-and inter-examiner reliabil-
ity study. Gait & Posture. 2000; 23(1):22-31.

[22] Pinsault N, Fleury A, Virone G, Bouvier B, Vaillant J, Vuillerme
N. Test-retest reliability of cervicocephalic relocation test to
neutral head position. Physiotherapy Theory and Practice. 2007;
24(5):380-91.

[23] Solow B, Tallgren A. Natural head position in standing subjects.
Acta Odontologica. 1971; 29(5):591-607.

[24] Lee HY, Wang JD, Yao G, Wang SE Association between cer-
vicocephalic kinesthetic sensibility and frequency of subclinical
neck pain. Manual Therapy. 2008; 13(5):419-25.

[25] Lam SS, Jull G, Treleaven . Lumbar spine kinesthesia in patients
with low back pain. Journal of Orthopedic & Sports Physical
Therapy. 1999; 29(5):294-9.

Oeized Sgd plxl Glises g sloog,S )0 w0048 )F
diged px> SgueS Cledy baciglay I cdn sy oo Hlaiay
Slass by ol aalllas 59 o Slgadon 1 scl oais Jlo giee
gl Sl g 0gd plonil laog 57 ;S0 o 5 jid slaaised
s 095 ol 3 (05 Sy (gt (Mol slahyg
o cnl ol (sl (LASuply @by alp plg B ogd

0903 (p2943

u.?b).@ 9 M

as U‘ﬁ‘ ‘5{.’2:)3 f,ls ol&Kiils Q,:J5LM 9 A:JL-»‘ GAL«.? )‘
JleS aloails; 3k ok cnl sl o 1) dlie B oy
Sgdise o508 9 ;83

&l

[1] Peterson-Kendall F, Kendall McCreary E, Geise-Provance P,
Rodgers M, Anthony Romani W. Muscles testing and function
with posture and pain. Philadelphia: Lippincott Williams &
Wilkins; 2005.

[2] Nemmer TM, Miller JW, Hartman MD. Variability of the forward
head posture in healthy community-dwelling older women. Jour-
nal of Geriatric Physical Therapy. 2009; 32(1):10-4.

[3] Raine S, Twomey LT. Head and shoulder posture variations in 160
asymptomatic women and men. Archives of physical medicine
and rehabilitation. 1997; 78(11): 1215-23.

[4] Griegel-Morris P, Larson K, Mueller-Klaus K, Oatis CA. Inci-
dence of common postural abnormalities in the cervical, shoul-
der, and thoracic regions and their association with pain in two
age groups of healthy subjects. Physical Therapy. 1992; 72(6):425-
31.

[5] Carolyn K, Colby L. Therapeutic exercise foundations and tech-
niques. Book promotion & service Ltd; 2002, pp: 591-677.

[6] Gade VK, Wilson SE. Position sense in the lumbar spine with
torso flexion and loading, Journal of Applied Biomechanics.
2007; 23(2):93.

[7] Huber FE, Wells CL.. Therapeutic exercise: Treatment planning
for progtession. Saunders Elsevier; 2006.

[8] Brumagne S, Lysens R, Swinnen S, Verschueren S. Effect of par-
aspinal muscle vibration on position sense of the lumbosacral
spine. Spine. 1999; 24(13):1328.

[9] Taylor ], McCloskey D. Proprioception in the neck. Experimental
Brain Research. 1988; 70(2):351-60.

[10] Palmgren PJ, Lindeberg A, Nath S, Heikkild H. Head reposi-
tioning accuracy and posturography related to cervical facet nerve
blockade and spinal manipulative therapy in healthy volunteers:
A time series study. Journal of Manipulative and Physiological
Therapeutics. 2009; 32(3):193-202.




LA .|'||9'j Y oylos . 17 0590 . YYAY Lo

[26] Gordon ], Ghilardi ME, Ghez C. Impairments of reaching
movements in patients without proprioception 1. Spatial errors.
Journal of Neurophysiology. 1995; 73(1):347-60.

[27] Blouin |, Vercher JL, Gauthier GM, Paillard ], Bard C, Lamarre
y. Perception of passive whole-body rotations in the absence of
neck and body proprioception. Perception. 1995; 74(5):2216-
2219

[28] Falla D, Jull G, Hodges P. Feedforward activity of the cervical flex-
or muscles during voluntary arm movements is delayed in chronic
neck pain. Experimental Brain Research. 2004; 157(1):43-8.

[29] Falla D, Leary S, Fagan A, Jull G. Recruitment of the deep cer-
vical flexor muscles during a postural-correction exercise per-
formed in sitting. Manual Therapy. 2007; 12(2):139-43.

[30] Fernandez de-las Pefias C, Alonso-Blanco C, Cuadrado ML,
Gerwin RD, Pareja JA. Trigger points in the suboccipital muscles
and forward head posture in tension-type headache. Headache:
The Journal of Head and Face Pain. 2006; 46(3):454-60.

[31] Neumann DA. Kinesiology of the musculoskeletal system:
foundations for rehabilitation: Elsevier Health Sciences.

[32] Panjabi MM. [The stabilizing system of the spine. Part I. Func-
tion, dysfunction, adaptation, and enhancement (Persian)|. Jour-
nal of Spinal Disorders & Techniques. 1992; 5(4):383-9.

[33] Panjabi MM. [The stabilizing system of the spine. Part II. Neu-
tral zone and instability hypothesis (Persian)]. Journal of spinal
disorders & techniques. 1992; 5(4):390-7.

[34] McGill S, Brown S. Creep response of the lumbar spine to pro-
longed full flexion. Clinical Biomechanics. 1992; 7(1):43-6.

[35] Adams M, Dolan P. Time-dependent changes in the lum-
bar spine’s resistancc to bending, Clinical Biomechanics. 1996;
11(4):194-200.

[36] Solomonow M, Eversull E, Zhou BH, Baratta RV, Zhu MP.
Neuromuscular neutral zones associated with viscoelastic hyster-
esis during cyclic lumbar flexion. Spine. 2001; 26(14): E314-E24.

[37] Salehi S, Hedayati R, Bakhtiari AH, sanjari MA, Ghorbani R.
[The comparative sudy of the effect of stabilization exercise and
stretching-strengthening exercise on balance parameters in for-
ward head posture patients(Persian)]. Quarterly Journal of Reha-
bilitation. 2013; 14(1):50-60.

[38] Silva AG, Johnson MI. Does forward head posture affect pos-
tural control in human healthy volunteers? Gait & Posture. 2013;
38(2):352-353

[39] Keyvanlou F, Pejhan A. [Radiographic factor of forward head
posture and its association with gender and height (Persian)].
Journal of Sabzevar University of Medical Sciences. 2010;
17(4):266-73.




) o Lol . VP 0 90 . \YWAY L




