[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

VAN Gliwo) 5 3wl € o¥oplads ¥ 0093 Ul pus SSib 32 Pl olfisls — (Sickasl 95 0SSl — gy 93 kil

§05 O (oS 5 Sleglad ;5 &S o J S (g5 el Ol i

Y & (T ) -
203l 83131 55 ¢ Ll s (5
IR S ple oSty il oSl ol isn3d (Bisel 03, uisls )
Olts (Kb pole olKitily tseilys 0aSuily ol yig b (bjgel 09,5 Hboliul =Y

i

s S pgied Jlin 08 gl g (sislej bl oo 81 Jglate g lae (sl Sl psome s )3 oz S )3 S Mae (6,51, 1R g Ao
Obej Ol o o ol Sl Saa el I8 o olula 1 o)) U cul Bl )l €8 s J S (VL sl 3 LMl il 4
B9 (2l oy g 9 b pllo 13l )3 ES e 298 (loj 5 (> iy Al Gloj el uSe

A (S S s d . 2 odlitl JLd ylgil ytegells alSiwd I givd () ) 05,8 8 5 imgds opl 0 b 3,8 Ve dlas I gwy (g
Crow dy (SIS J1p g iy piiitnS] Cumdg 4 Canly & Jol S 1 g iy (piSI Camidg Sl e 5 g JUg 8 el lorio
S iy aebn glo ¢ (S Jedl (S ploj i plonl <8 ged Jli ()] cdld S las aio)3 B+ 5 VD) gl b g Caogliio (i ilie
285 5118 aalllas 3)90 )glidS Sl G (IS Al g £98g loj S > g9y (o)

il an G 2SI 08 o by ol 3 5 008 e )l GRIEIL (S iy sl 5 Jodll S ploj S S > Lo 4 tadly
Olel38l 5 03,5y (i8S CS o 3 efag gt S SIas £ 85 and 5 olej gy Rl L oiman (PO.001)o )b 1) s (i
(p<0.001) 1L

1y s i o 5 a0 10 28 1o g ol (281 8 1o 136 €06 p5mo s (il 1 (5 G2y el g Jodl nSe o 36 05 A
999t Sl (I3l o gy (ol Bl e Bl e BT JUg,8 9 JWojle lxio 3 it <8 ploul g 48,5 136 a8 (diSy) sje )
23,50 ol 13U g (S Sleo (Sladinly Cows @y i (pl abul>

Seeliahy <8 >y (g ¢ Jadll 1S Gloj oS § 8 > S > ]S 10jlgalS

(OYMAY «:dlie 5wl WAMY/YS e o)

5950 09,5 el (S pale olKuily iseiles oaSiily — ] ped gy — MBI LLa — (505 1] g Dk o5

e-mail: talebian@sina.tums.ac.ir

i)l 2390 9 048 (65 0318l (5 ptogaliz]s b (SIS s Sl
FXY) 555 o )5

5 ot/ i8S oy 55 Slbss plul 5 8 o
i 31 35y a0 SN lnjed i 5 2513 S
a4y 2S5 s 3 sy i o8 Ll
253 305 Ollew )3 &5 58 pasdie yughd (ge s
09)5 & Cod CS > £9pd )3 p3U )l (oS5 (20 aliae
M5l e S ol ol 3 1 W9 (0 Jlo
L (0) 23k (o3 (BB oS (SHae ol Lol g 95 (o0

25,8 ke Richardson s Hodges YaaY Jls o
9) WALl p Sz U GBS lealil 3 &S > e oS
byl by M0 &S S 3 oS (oS0 dlide gl

O b o] Cumsg g (35 )18y > Ol s
SelS Sl lojl 5l gyl 3 50 o8 e b llaw
g (o ald pastdS 3)lge 5 (SO olgim g 3,13 dg2
5250 yelal sl gylas (g8 Slaileys 3 0jg el & v
3 ohlen Cunsg g g b 4 bdes & Jlidlbgre pyin
o 53 odony Hldle S Wilg 0 363 3304 0 ke 1y
(V) 13 aztls o8 o S
L el ) ey BB ploj (iouly pmanasiie
Lt (S S M s oS Shilaw > o]
cadls aly s L el gl <8 s ploal cud b g S s


https://journals.tums.ac.ir/mrj/article-1-112-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

IPTYUR ST SUSCJCAINRJURTINNY 2 ¢

$o B YD d9d> yg05l ke 13d)S S Qi Limgd opl yd adsl
g4l yo iy Jold (pgesl 0 plol a3 50 5 29 aiido
D39 2 2l Jold
ol dalidinwy Jol e (9,5 0 Jolid 2 ol b
Ll (i3 Comndg 350 3 (SYIgis 5 (63,8 CleMb
£S5 08 5 9ol o9 g Ll g oln g el L sl
RYIN JCIIEAY
b ialgl yragelinly oliws 5l 5o ()3 jgo absse
5 edlawl

Sy 51 olRid s ylS g 4g) e ba5 51
O 9 NS )y8 ol (9,0 edliws] clls 3 M e dtwles
Gl adgl 55ge] codimd Ol glaai oS 5 &Y Las] Cuai
CSlpe 3D Ly A o0 0303 Ll Jlas 590 S > by L]
P35 oo S pb 5 3)l50 el ilejl
9 JL98 (il dxio a3 (oS 5 CS A ()
o ol sl JIyd g (ptidy) e (piSUS Capmdg Sl o ygui 5
@ (0] 695 3 (988 )k 0255 Mk 3 £y Cundg) Cul,
e Cuom i SISl g iy pdisiST Cupmdg
05 (Jlhe Bl g caly Vb )3 (0558 5L (23 )5 cumdy)
o S5 Ly g 0aiiS Cueglie (SLSN (5950 5 g
adgl hjgel Caer (dame
S (2L Gar JoS (g (5 S el (V
Fepgesy 9 JWg b (Jljle dobo dw )3 550k by
Cosly o o8 i S JId g (g opi S Cunidy
(o) ) 3 28 Sl 035 Ak 5D E9-d )
Jlie Gy (2SS 1 g (i) pditS Candy
(Jelie Byl g ety e YLy 3 (08 )b (3 )18 Cumdy)
(2B JWSw (il JLas dlolidM,
JB Ll 3 Sl Cuoglie b S pog il 8 > duw plonil (¥
OIS glidS Sl 203 B+ 9 VO (s sl ayg2xe (1392
4o pig) —opiteS] — aiSI s Jels e £y 0l
I = el iS Jd —c do (i)

gawl Ve cusay bawly ol ol plaS
A o b e ol plosl olasl Ve slo colwl loj
A Hlade )y S s M asyd Ve dgds y8)S
DI plesS Sl lains JSS aw I Sle 4l 7 ygliaS

5 V0 1 ol 52 b Ao 4i8)S a5 yio (55 w1 358

oS caliste cMae 31,5 gueg piSUl leMbl jolul 4 U]
()25 o 3,8 V0 55y 2 CS > E9xd 9 > 0 S5 5
aS ol L5 )3 o8 4 Mive lylow (59 » alie livle]
VoA ) Mt Giugd we J5S )0 Glyess e o8l -yl
929 5Ly lawbyil L g (SolS’ slopasets )
olie g SleiS b eS8y Sloj wjer 5l eslitnl . sel salgs
JriS ooyl 02ga e j3 S b S oyl 5 0yad
P2l yine g (355 polar €S o ot Slined 4 Sl oS >
sbw Motion Analyzer L S > 5JUT g 5 eolicl
LSLQ(‘f)JB L;)_:f o)’b_il U;.Ub}' dl)b PN «S l)% Canl cowlio
Cod A Sl (2Vb 5SS CellB Gizmen 5 sl (398
Candg ;0 A5 s (68 lalase 1304 (31,5 500g xSl
S 5 JS5 4330 451 3 9 3,500 g Syt & Jpans
JLo&‘ PRI dLQ(jUy =)y u)l)Jl_u .(\\)39,\3 ® 04
S Yl ol lalyd pl 3 S 5 g (25 2 H5luiS
o 4 cMae &Sl 4 da g b oyh SlhewslSe calis o
byl b ablis g wid s (olo)gliiS dawgs 5 Sl )d sdes
Ol SIS A g3y Slas gy B an iy o Jliys
Eob 5 55 9 i Gl ol > SHhas
bLs)l 4 (05 (2 03 Blgtee Sgliste Slaa 53 (6150 4 el
=S 5 ol s sl acal wlel i@ Laygss oyl
2l o (al5 8y g SloS puii b lojen
o ok s et (6 )135,L il g CamsgSl i
S Oladllas g8ST (V) 25,5 0 s% Somatosensory
Sl g idld 3l 485 O)90 A ol sl
0 o lg A )8 Lygo b oSh OMide 5 lyad gt
S5 g ai B o oid e Sl pbsl e )3 Lol gl
okl a b g 4y Byl Ojg0 & a5 OMas I (o3 A
P Siyb e oyl 48 Bt Jos 3ly SVl St oS

COFNDNFNV)LSo T il38) Colye a4y 550 2425 pKi

17 %9
03905t )3 (3y0 Ve g 45 V) pllw 3,8 Ve ol

WAN Dlio) 5 jaals € oV o olasts X 0093 Wl s (S5 32 l°9J': olisls — (sl g3 0aSRlS - (95 (Siisles


https://journals.tums.ac.ir/mrj/article-1-112-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

&Y Lbes 5 ol s IS

C,\_f)> rcl.’zdl O )d ‘(“:’.9‘} )ls) el 0208 dlml u.:f[p dald
LA dle (S

G5 4 3081 399 (slnodgiea
Pl > Sl g (GMae g ae sliglon pis )
ON 4 g (6508 — gy OLE (gt (3)5
aBdS Jo & (b3 050 08 dilw pae Y
S (h))9 Cllad pas Y

a5 30l y3l g 3 claedgaste
Oialejl e (13,55 JuoS5 )
ohalojl e 5> (Sid Gy =Y
SleMb) culie il pase =Y

=W

oigsy o)lel sla ol Jlod 5 4505 pelato 4,
slo lojl ol (sl 5 B diges Gl 5l Gy ol
Pl Joao b S cledbl Joas j3 idgh (sl odly dogs po
FomalS 5l skl b leMbl als’ s b o maa g Cud
I Jos 5 4o 3y50 SPSS il 3l o5 b 5l 5

O bwgie gl 5dsd plyd eaiS eS8 0,8l
0SS 5 p)SolS FA T Br (e« yio ) | VY 05 JLYY / OV
239 YY LAY s

b 3 (Fgs cus o (I pgluiS Sl
Loy Be g VO Jloel jolate 4y (5 > joore s > S yieg
iy bS5 g iy cpiitnST Caa )3 gl
FOINVA (YIYY) c AYIVE (VOIFY) jlre Bliol g (uSke (gl
g FYIVO (0/VA)

S slailej e Sl 5 (1 lie auslie
ole; « (RT) Reaction Time U Joal 1Se o Jolis
ole; { PMT ) Pre Motor Time L, S y> (g5, 4oliy
9 YO «oglio ygiy (MT ) Motor Time b <8 > g4
0l )35 Y ojless Jgd o (solyl el pSTis s yd B¢
O Layosie 381 10 (o) bz gldy M2 o L &S ]
2, 2g3g 5oliiS ySTas do > B+ L YO g Coglde o

[ opiesdls SIS o a4 a5 b 33,5 sl Caoglie Ao yd O
P e lewly pasls JId 5 calewl) (pisy) 5 pptins]
sl S (a8 Gl W it I (8 2 oo S5
2ol S ST Jlie ploia b e OLSN oo po
9 VO (e Sl ptitaS] lise 292 a8 (a3 5l i)
Jod i iiS] Cgn gy €8 o b ad o 5] 1o B
il
VO Glie 4 ()15 69588 Jooui b (oS 5 S plol (¥
als g dy dnd waliste jomme dw 40 (g3l)l W S s
Candg | iygudy g JWg b (Jlujlo dxio dw ) 553k
Eord Camdg) Cunly & JolS (S I3 g (piey) i1
(pdiiinS| Candg 4o (e 59y 5 (0208 5k 055 ik
S (23 )18 Candg) Jlie oo 4y (SIS JIid g (i)
i Jliay Lol (i oo gty <Vl 5 23
() Jiew
Br Ol d (2)5 gy Joo8 b (o5 5 <8 > ool (0
Al g dy dud waliBie jemme dw 40 (o3l)l W iShs o
Comdg jl gy 9 Jg b (JWflo oo aw )3 (5500
Eord Cumdg) Cusly & ol (S8 JI5 5 (g ¢puiSIS
(S| Gty d (One) 59y 3 028 )k o355 Ak
ot 03 B Comds) Mo o & 52506 I 5 (525,
Odwd Jlany Alolid ((hlie S)b gty VL 3 (0558
) Jiew
sel Gty (5 > Gusly Gloj syt ol
ol 35 3 )50 Jols &S
ole; :(RT) Reaction Time Ly Josdl uSe by —call
S goyd Gloy B (JUSiw) (2lond S 29 o
: (PMT) Pre Motor Time L S > (g5 aoliy oloj—c
29iS g9b Gloj U (JiSems) (lpind S8 oo 0o
(¥ JS8) ol S5 o £, 1 U3 o5 5 o
O olej : (MT) Motor Time Uy oS > 945 yloj —2
(Y JS3) €8 o 9 ploj b (p9uiS by 98
s < B200 szegaliyls ols 3l odlil b 358 cloile;
e oy Sle b o lgdl 5 Sledbl 0,83 §
o 3 gt S Sl G Gloj g Oliee (e
ol 2 gl b o8 ol e o Lales g oS 5 S o oo

VAN Qlio) 5 bl € oV o olash Y 093 Wl us S 32 ro,lc olfisls — (il o3 038kl — gy g3 Skl


https://journals.tums.ac.ir/mrj/article-1-112-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

IISTIUR SUQUINT SUST JUA NERJUNTINY 3 2

S92 09N (M5 P (S 950 dw )3 (S jgid JLiw (50U 51 (o (Hlre BIyouil ) (pSle dmnlio —Y Jgas
(anl 0,152 s 1) (6311 W $iS1as woy3 04 g YO L &, 6

el Juoyd O &blixe plaw o pd YO Cuoglie o
d)bt;w
< AV (VAS/YD) < FoYI0 (V-NBY)  OYV/A (VFA/FY) iz
SRALS AFV/0 (VFO/\S) < SAYIE (AF/YY)  OWY/F (AY/YY) iy, (RT) Jodll (uSe
o< ANV/Y (VA-/4-) < FOIY (V-YINE)  EYID (VVIEY) sl 1
o< £YI¥ (VFO/FY) < FoA- (VYY) ¥V (IY/YA) S|
S i 2y
< SAY/Y (VEV/VA) navs YYO/E (AS--)  YVE/N (R¥/-0) KR (PMT)
< 505 (WOI¥A) < YADIO (VeEINY)  OYAYY (Ve¥/0e) asl Iy
o< YaY/A(AY/AY) Y- Y- NAAY/SY) VAF/B(VA/AY) S|
o< Y¥R/Y (AV/¥-) < YSAY (VW/YO)  AYAL- (8+/YA) Oiigy (MT) cSo g9,
- 5¥D YASIY (AV/YY) Y- YEEIV (WA/-Y) YUY (Ya/R0) oSl )y

ST (oyls ime gl Aad o Ui ol .l kel Y 0 )les S o A 5 £ olej ergliS i5Tin Aulie
e 3 S 3 S o e S Sl 2y S

2)b Joda )0 ol § wSla s w3 B g YO L gp5 oty e (S,

929 S pSlas do 3 B0 b YO g Cuoglio (ol by piio

09N O (5 55 (S5 j95%0 A jD (5o jguwd I ary LS sl it (Hlre 1,5l ) (Sl dulio - Jgua
2970 4w 51 Sy 2 50 gLl SS1as w03 00 g VO b (2,1 (59,0

o

Lo yd 0 & yldlae o oy Yo Cuoglio (y
<oy VeY/F0( VA/YY) <oy Y-IAE(YI\5) VWYY( VYY) iz
YA/YY(V/Fa5) \EIEY( VIAYY) VY/PE( VYY) 7S e
<eyen \ <opes \ ) el R IR
o (si0 (si9w) solhuts
< V-V/-R (3] 55) . VEAR(YIYN) Y EY (VYY) sl I
<o ¥/aa (+/YAY) - Y0 (YY) VAY (+NaY) iz
Sl 595 ol
<o vaa (-/ Y54) - VEA(SIYAS) N/ OAY) R (4b) kS
<oy YIEF () YV) v VED (+IYAY)  YIYA (- YVY) 5iSB J1,
Sepe VRN (VIVVY) <epe YEIOY (Y/FR ) YYY ( +/5e¥) ] ‘
< SI¥0 (-] ¥ < Y50 (<] 5N VEY (<] YA il ’S‘» s <22
: (+1%) : (151) CITR) () s
55 VIVA (+/ OAY) S VIVA (< TONY ) AN (- FY8) sl I

by L S jere duw (gl psio duolie yisted
Coglio cdlyd ljl 5o (gam dw Ol > o 555k Cylis &S

S ey Jodll uSe Lo oS (6956 45 0,0 2g3g )15
Ry ]a.;l)_w).) e ”..9)9 Ca e §‘4—3 e Y BJl):J

WAN Dlio) 5 jaals € oV o olasts X 0093 Wl s (S5 32 l°9J': olisls — (sl g3 0aSRlS - (95 (Siisles

g ol 25 8556 G Jg e sty 59 Sl
Cond > Gize
oSBT eS i > (e i) 2ebp olej

5C |)“)59)_u 9 ]a_’bw »e {.nnﬁ)? e fld..f T


https://journals.tums.ac.ir/mrj/article-1-112-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

ED  LLlen 5 bl s LI5S

oSBT o (578 4 amd oo LS (i, g pdizaST 4
2503 4505 y95re 93 A Cand |y puasS 0y

290 A )d (Sda dwr CS > s ) yoleiS STus
S o> B jd o3ugr Db 0 b (218 (s9y8 Lils8l L
2y Oly i ol g Conl (b (65l & (0] yolsS
203 YD 5 39 (ighs 4y s S 1 5 ptizS] OIS >
59 ol 9= ol oaimd Lt &8 bl e 3lis] (ool jlesS
ol (i) C8 ) Capd jgxe

gl ygme dus 3 yglitS ySlis oy a3 g loj
51 opdinS] (gdom dw Sy 3ol Glis | ol gse
ol Hlay55 5 4505 yo e 93 Ay Cans (i oy
(Y o) o JS)

#
*

4.5

3.5

2.5

Time (sec.)
*

1.5

0.5

9 Oirigy 0 oloj ol pglidS SIas Ao VO Ll
S oy B 3 39 e yioS (i) 3] I3 0
o Cun ) )l ne (Rl O Cunl (i) LS HgliaS
Sy 93 7S Oylae A s (o LS (pizaS]
Flie (2B (gopm Siali8l il o iiias 4 cuns  JeSS
W25 e
o Coms paSB I S o > ES o g9y oo
P g Sl iy 9y g bulyd 3 iy g i
9 Oitigy > Ol ol HglidS Slas 103 YO Ceglie
S Loy B+ )3 395 o sy (yittas] 1 S 13
G |y )3 e I} & sl (i1 s jgltS

*

Peak Torque Time (Ext.) Peak Torque Time (Rot.) Peak Torque Time (Lat. Fle.)

W Noload [125%Load [150% Load
©gliie 1503 970 93 4 Comd GIEMST C8 2 55 (G duw C8 por (v )3 49l 51 590 Gloj (931 - IS
S311 pgludS pSTas w2 yd 00 53 03292 39800 315 yloj ol (2 )18 S9 G L g Sl

50 #
%

45

40
35

30
25
20

15

Motion (degree)

10
5

] #
o) _I 1

[ I [

Peak Torque Degree (Ext.) Peak Torque Degree (Rot.) Peak Torque Degree (Lat. Fle.)

W No Load [125% Load

[150% Load

4 9 Cosl Coglio ;503 yoo0 93 by pilinST S5 1> )3 gy s 5 o (> 50 gl ST G 3 Go)1 -V USUS
39 e oo (510 ials Cuoms & 5 41391 51

VAN Qlio) 5 bl € oV o olash Y 093 Wl us S 32 ro,lc olfisls — (il o3 038kl — gy g3 Skl


https://journals.tums.ac.ir/mrj/article-1-112-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

IPTYER ST SUSCICIRURTIN 3 4

g yolidS liae il b ol pen a8 bo gla Bl b ol oy
(i gl plod e ) (izmen 3 il
O)gmo a4 OMas (ool sl (S 5 5 4B
L S Sgdpe Joos 3)ly (YL (oLl oo b g 4 808
Cwl guon Mo e e Jld e o wli o il idiss

NN ATAYS

M 9 ‘:;‘b)..\é

ol ploal A+ o)l b oyles (S5 pole olRiily dagly
Pl ly Glags St g (5198 Slpe Aluwgindy (adlhe 5 ol
.JJ)‘.) «°

g0 Ay CS e oS 0 LS Buisd ol gls
5 Sl Gt JB 5 odomy S OLE (g (oS 5
5 i) S bl ol iS4 e (5 ol s
Hlo as ) ST ewlagd (rali 8l (il 3 (s g9 X!
3 slosls s a5 o) oy 2355 ool 31 S 30ng 250
Ao (6350 L5 W08 edlatwl 31,5 gr0 xSUI 5l &S ldsing
(B ol
5 Cuslonds plsl Jlud yalgnl yiagelishs b 3udos ()l
1 o)l A5 yolailan g 3,05 Sy aolibe e g8
Cd Gypa—s g d>ly L myeme 3 Ol _absd s _oc
ol Motion  Analyzer b clisle] .ol (31,5 g9 Sl
Uil 5 ool EMae sl o )33l oS el

(V) 398 (oo 043 (05 5 S o )3 W (gt ()11

REFERENCES

1. Shumway Cook A, and Woollacott MH. Motor control, London, Lippincott Williams & Wilkins, 2™ edition, 2001; 26-
45.

2. Hodges P.W and Richardson C. A. Altered trunk muscle recruitment in people with low back pain with upper limb
movement at different speeds, Arch. Phys. Med. Rehabil., 1999 ; 80 : 1005-1012.

3. Hodges P.W, Cresswell A and Thorstensson A. Preparatory trunk motion accompanies rapid upper limb movement ,
Exp. Brain Res., 1999 ; 124 : 69-79.

4. Hodges P.W, Cresswell A and Thorstensson A, Perturbed upper limb movements cause short-latency postural responses
in trunk muscles , Exp. Brain Res., 2001 ; 138: 243-250.

5. Hodges P.W and Richardson C. A. Inefficient muscular stabilization of the lumbar spine associated with low back
pain, Spine , 1996 ; 22 : 2640-2650 .

6. Hodges P.W and Richardson C. A. Feedforward contraction of transversus abdominis is not influenced by the direction
of arm movement, Exp. Brain Res. 1997; 114 : 362-370.

7. Hodges P.W and Richardson C. A. Delayed postural contraction of transversus abdominis in low back pain associated
with movement of the lower limb, J. Spinal Disord. , 1998 ; 11 : 46-56 .

8. Hodges P.W and Richardson C. A. Transversus abdominis and the superficial abdominal muscles are controlled
independently in a postural task, Neuroscience Letters, 1999 ; 256 : 91-94 .

9. Hodges P.W. Changes in motor planning of feedforward postural responses of the trunk muscles in low back pain , Exp.
Brain Res. , 2001 ; 141 : 261-266 .

10. Marras WS, Lavender SA, Leurgans SE, Rajulu SL, Allread WG, Fathallah FA, Ferguson SA. The role of dynamic
three-dimensional trunk motion in occupationally-related low back disorders. The effects of workplace factors <trunk
position <and trunk motion characteristics on risk of injury. Spine 1993;18(5):617-28.

11. Marras WS, Ferguson SA, Burr D. Spine loading in patients with low back pain during asymmetric lifting exertions.
Spine J. 2004; 4(1):64-75.

12. van Dieen JH, Selen LP, Cholewicki J. Trunk muscle activation in low-back pain patients, an analysis of the literature.
J Electromyogr Kinesiol. 2003 ;13(4):333-51.

13. Thelen DG, Schultz AB, Ashton-Miller JA. Co-contraction of lumbar muscles during the development of time-varying
triaxial moments. J Orthop Res 1995;13(3):390-8.

14. Marras WS, Davis KG, Granata KP. Trunk muscle activities during asymmetric twisting motions. J Electromyogr
Kinesiol 1998;8(4):247-56.

15. Sheikhzadeh A. The effect of pure and combined loading on the recruitment pattern of ten selected trunk muscles. Ph.D
dissertation. NYU «<NY 1997

16. Ng JK, Richardson CA, Parnianpour M. EMG activity of trunk muscles and torque output during isometric axial
rotation exertion: a comparison between back pain patients and matched controls. J Orthop Res. 2002;20(1):112-21

WAN Dlio) 5 jaals € oV o olasts X 0093 Wl s (S5 32 I°9J': olisls — (sl g3 0aSRlS - (95 (Siisles


https://journals.tums.ac.ir/mrj/article-1-112-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

EY  olen 5 ol sus i

17. Talebian S, Mousavi SJ, Olyaei GR, Sanjari MA, Parnianpour M. The effect of exertion level on activation patterns
and variability of trunk muscles during multidirectional isometric activities in upright posture. Spine.2010; 35(11):
E443-E451.

VAN Qlio) 5 bl € oV o olash Y 093 Wl us S 32 ro,lc olfisls — (il o3 038kl — gy g3 Skl


https://journals.tums.ac.ir/mrj/article-1-112-en.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

Modern Rehabilitation/VVol.3 No.3,4/2010 7

Changes of motor control strategy of lumbar spine during
complicated activities

Talebian S**, Shadmehr A?

1- Associate Professor of Tehran University of Medical Sciences
2- Assistant Professor of Tehran University of Medical Sciences

Abstract

Background and aim: Muscles are involved in complex and three dimensional activities. Timing and
response to onset of external trigger need to perception and processing of data in central nervous system.
The propose of this study is to determine reaction time, pre motor time and motor time with and without
external load in healthy subjects.

Material and methods: Twenty healthy subjects contributed in this study. Isoinertial dynamometer was
used to assess complicated motions in sagital, frontal and transverse planes from full flexion, rotation and
lateral flexion to right side to opposite direction inclusive full extension, rotation and lateral flexion to left
side without and with 25 and 50% MVE. Reaction time, pre motor time, motor time, and maximum
torque were also measured.

Results: Following combined motions, reaction time and pre motor time were increased by external load
(25 and 50% MVE). Lateral flexion showed more changes than extension (P<0.001). By increasing load,
particularly in extension; time and maximum torque were changed (P<0.001).

Conclusion: Reaction time and pre motor time in combined motions are affected under extension and
lateral flexion motions. Rotation has less effect on combined motions. Motions occur in sagital and frontal
plane more than transverse plane.

Key words: Motor control, combined motion, Reaction time, Spinal column, Dynamic motion.
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