[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

a9y o
Olawd ) (S pole ol KLS1S alxo
FAY-VIY VA9 ;40 N 0490

S Sl S il (G110 (1 o i eCilons” g Mol Dby poF didd i WSl

Dol b olo3THl e

'ailagl> <l g5

Q4/0/11 e Loy QU/0/A ok 95 3 dSlol Sl 38 QLYY izl Cager ok g8 4 o Jluoyl  AA/TIFY tdlie b 5o
( wo..&z\

STl el (raly Jolis o5 abll o &35 iy (52 (oS gl ombs d (slap s ) (So 1B g A
asdlas 5l Bow 1 0gd o i als cds g oYU s > melS el ogilly job 4y a5 il o Voo lSul olud o5 g
g S b S,z el gl ol e S SlensS p (Mol Sl yoi atin b b om0l

VE olaws 8,5 plosl VWAA Jlo jo o035 o8l Sau can i eaSiiils [0 (udb olojT 5 andlas ol il ghgy 9 Slgw
9 S (ol Dl o3 09,5) 0,8 VW (S5luns 095 93 4y (Bolai jsbdy 5 QLI o ws 0 Sjgo 4 lpd waly 08
s 5 High 25 s Sl 055 Sl | ol s adllan o 5 LS 05,8 50 s (S 05,5
S 5 MyoMotion 3D oSoiws fawgs o lwcSs 459, b calslow 0,5 o Mol Ol yoi Jlosl 5l am 5 |8 5 al>
4575 9590 (Z35 t 0303] 5 5550 Sl S ol L adsloss (il g 5T 51 ooliul L Laosls .ias (g Sojlasl (yguSTy 50
8818 Jules

g (P</+oN) A0 ((p<+/+ = N) £ d(P=-/-YA)Y+° GLlg; o SBgd iz > asgly (ylime jo (g lo e inls8l (DAL
ST e fe 1) AT 20 g (<o fo = V) A0 P/ e V) Fe0 (/o - V) Y0 llg) ,o Gils Sl g (p</++ V) VY +©
A oddlive S 09,5 Ay Cond allas 09,8 10 g el a3l Jles! 1 e il

oyl o S Slgs s iz g Al CdS aygly sau cel S Mol Bl i ald e a8 ols i gl (g pS A

Sgd oo &S Sl i > el shls

&S b (i el (S SoleanS o >dlol Ol yed 1 gaudS ‘5Lboj|5/

Ol Ol ol a\i.il.?b 337 r}l&jg.b Cow S oSzl (9 e WT;@W‘ CJ\{J.’- Aﬁf{”\
njavdaneh68@gmail.com : s =S sy A v rsanty K s e TISYYYYAL oAl


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

e S SGLiS Mol Sl yed adn i 50 #AF

2UsS b lagos 1S ol (25 2 pjdi Pl e
Jsb g ASgeg, ¢ (Levator scapulae) YelSul ,gls)
o9l 9 (Upper trapezius) g8 yug l,s adl iol38l
3 s iz ad Sl ol e (Serratus anterior) g il
ot i Llgs so (Lower trapezius)  glow s jl s
3 b aS sl S YL e e (S e
oo &l Hastal (b &S Vb sbeosisls 2 625 Ba
sads ool lis il gals YL is > b le Soges!
Wy oo S slrousils > o ade jo Ol ]
e a5 0gh S Bl bl dlac VL o PLS coge
Sgd e KIS Az )3 1550 Silae ;3 alags bl &
1#]
ebiusgase &S Sl is > eiaie sl ol 3l
Wlo aslal a0 £ agqly o s R P E A )
O a5l gs“f" gl glyls O g WSS oo S
Ol 4l 5o (SBgd wm il alae vo Sl e el
aS &S oo o] JLiligle slasle blas alac ol o cans
sbial) )3 sbiie Gl 40035 o0 (s)lad ladyd crge
Py gyl sla Sogesl jo Sdlae sla iVl yloyo
e il o8 a5 oolatl S il 5
Sy ol sleenl s 4S5 L |, S
IV] il (55900 iils 5 oy @S ol slooasils >
&S OS] dgupn Sy Dl pod alindS Sldllas b
90985 L]y Sgape e 3 Shoe S5t g Wlgi o0

35 &S 0,Sles g glils ai S Gliwl,y Sgaps Az (o

dodio

JhsespslanlSal age <8 1> (6l &S (ol s,
0dds Lanogr (S sliwl) (gl o lailin] SO Ll 5L 590
OFw G5lge S S ad a5 WS e asiie 4 ol
alold dipw 4l g bas 3l mol aw o0 o g Ol a8
9 P90 Sl ste (r Al B (g9, IS gl o)l
Oygods glaw 4l o @S el as 5 18 iy e
amao ;o (oolad S > dx o Y dgus g cwl
{Scapular dyskinesia) cixS b3S [N s ls Jlisg 3
ES bt (S5 68l g (b SusBge )3 S
Iv] el
Gz e oS Ll a8 slae bl (S
Cdi 5 S g el ol Jols 45 aBl e S iy
el i i aasine [Y] wil oo Vo Sl ol
w38l (Scapular downward rotation syndrome) &S
VsSal ils) alie tio 5 Slogh useilys alae Job
&S 2L xSl cel sl ok 45 wBlige
S pglan w5 il i o [F] sy
b S5e ol @l wanl oals ools &5 sahrman lawgs
OFm &y IS5 Aoy S i3S SLo gl =) el
Jeio 1 Y5SslS grns ST Janie ¥ 5 el 5S35 ol
S Yla! [0] sl a3 5 13 500l VeSoslS sl
5 @Yl ol Silae G PST I b 5 ) (SHlas

Jsb jo GVl b bLsyl jo aiyle 0g2g iS sl

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

£A0

G159l &)y 6

& 055 ooy sl 45 Sl S S il 52
YWAA Sl o oop)lem olRiils ciwjuld g Codls 35 0
GeioS 4 9,5 sl bl ladiged 005 S oo aszl e
09,5 90 4 PBolal Bjpo 4 5 Sl weddan &g
A s S 09,5 ¢ (&S (Mol Dl ed) Al
oaSlisls Sl plaxl g by yusite (5,50l plil 1S
g (0))lgP oBals (S Son S

P Y sy n halel aalllas Sy (b iged oz
53l ey 50 /o0 &l sme o ;o anlllas sl gl
dole @S Sl i ,> esls wlal ) G*Power
ohgy bols plas 1y Y Gl oslal Sleade asdllas ol
¥ 509,5 Y b, Se glacs o3l b adybogs uilylg I
ol G M0 (Shaar g IA Gl b ioyge)] Al
20,8 dwloes a3 VY IS diges pox> o505

Gz Al )l o3l el addlas 4y 54,9 sl )lne
i g ol A 6 s syl S il
o] e Guizs 5l LB o aw oy alols jo &l 9 xS
SS90 OIS (gudo 5 8 ole i Sl alold o il
L 5 JcksS asle sS il 25 Pl et S
oS 12 g g dauws 9 40,5 ;o YaSiol, o) coslidl cais
w035 g aild g Caigails il Solidl S e als conl
S5 Golom i dud 25,5 00 @ild (5)laLL
Olie 5 (42,5 OV Sl St aigly L) 0,5 aild (lgseal
O g a3 Vel a8 g B0 Gl iy 5505 4l

aabip ) plite &850 pae Jold adlllas 5l 2,5 (lajlne

M o ,Slos d9nga 2 09dle Wlgs oo Jalge ol Sguge 5]
Gl g (Saaled Sgnpe o ge «(So Sl cdlad s
SleieS Soege el et )0 5 090 DA Culld o
Al 9y p L) S Sloyed Gl &S Sldlae
S9) 2 b o35 (o) p el ST 0l 52
Jus e b Jbd & go 4 S ol sl 5 ST b
8 Sl ooee cpizpn [VV-Al col axsls 58,05
dalio Gl sed o (ol 4 g aiin S8 095 W8l
Slo plosl J3uS 09,8 o g (Syed slrog S o (ABS
oS laslllas i) cnl 5o Slalllas oy b ol by [V -]
oaidd i g oYL saims s> Mol Ol el J,.sb
shlo o8l o Sae GYsb g pel> &jgo 4 |y 5 als
b b ools S8 qwy )90 KIS Ll A5,z Al
Ol yos atin b 5b e anlllae ol 5 o U 0
G P slls ol s SolenS ol
Lo 59, 9 Slge
@hls 5 oads Bolay b oLl g4 5l pol B
5 ole> olasls 5l IRKHU.REC.1398.011 551 oS

be;L,l5 5l TRCT20180813040787N1 sl oS

o 093] G S50 4 Bion 5k il e ol p! Sl

ansl> 0g J5S 095 o g allae 095 S L g0

i 4 M Al FO L Yo loye |, Lol anllas ol

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

e S K3LS Mol Ol ol anin b 56 £AF

4o 948 (Mitutoyo Caliper) gudgioe <8 o Slas g
9999 SWaslre (o2 5l (g 28,5 plonl Sl Sl
05,5 90 a4 holai Ojpoas Lo gogesl (s 5l g
Sl s al3lae 05,5 ol (Gapendl S g alslas
YA) abe il Soe 4 oYL caims i > Dol
@ by aogern) Laid ]S 09,5 5 Wols plnil (and>
waseie b bl joain,s cdl o |y Gl j0 o 2L
@ aldlae 095 )0 (ol wliges g il b
il JAS 09,5 4 g3 ( B! Jilue Sl e
Sy o) sblse 5L cd,3 18 Lo Lasl jo g o ols
g
oolaiwl o 5 5l S ol i > oS eslasl 6l
odds s by, wlel p @S bl 6 uSoslail o
5 L g0 59, oobiwl gogesl VY] ¢85 bl Kibler
Sogesl 28,50 518 oSy Sl 4y oy )L 0 bagils
ol o 8,85 oo aein |y Saogill abiis oz o o L
opgo Cyegd VoS Jlow el Y S s oans; )
b RSz Ol 09 (S oy retia Y g iy
@S Ll adn, o alols M il dcwle 0guds (ol
5 KIS Gl agly (m salols Sl ity e (oS 5
O 2 odies lid 0g St ST ¢ iy o ype (uelian
Sl 0300 5 om @bl OKes g Lee og S il
shls Jlo Vo g Sl b (G0503T Yo 0 1 g,
bl ol I3 ) p 8)9e ST Sl i py0ie

23,8 S sy ool sl 2L Sosesl 09yd 5 o

ok du g Jlgie ©)90 4 dud 93 Do dy (S o3 sla
0l 093 Jobo )0 Jeod BBt 0,8 9 (Jlye e )50 &
a5 slael 5l g (g3le (Solai sla by, sl og (25
wals elaist loys g9 Sy @y Bolad b 4 Sy
S 2w Joallygiws Gulul (a0 s D angS
0Py b iledolar il pelaisl (Baus oS8
(Block Style Randomization Scheme) _3olas slacS ol
Py () JSL) 8 Sppe V) Ces 4 Y ple L
el 0975 5l S Olissd o dawgs (ilu ol
asllas ol o 0,5 alnil gy @) o o len ol
51 LS wsg Blinding &g 4 (5 ,Le] 5 o g ool ;)|
L golas 1) GlalET asbeols, p,8 laaiges @allae ggq,0
230, oo slanl  Simds oanlrs slao sl
S g olinlojl e y0 ladiges g 5l
Ol 4y adgl Bledlbl 55T anz a5 s dagyl 5l adsl ledlb|
5l Vg Jolis ledlbl (5,9l aes 45 5 o o0ls g0
widn ;3 Sellad Gliee g)lem alile (o (09 3 Jd
L la Sog03] 092 0m8 93,0 Coom 3,0 ds eMis (yloj e
oo S o) Sz oily 5l oolizal b Luld oo
o] a8 ol (59 2,5 Ver o b (pldT jeiS el
Wld (ol Cundg b (S (9 coslinnl yobo 4 5
B S 5Le) g 98 by Jloas b olod 55 (ol 5 n JiS
0353 LAzl s ol 485 ojlull (QLQJT JYS-A IS W
S5 o3l (e ) 08 1 (5 5hS) ()59 el b (S

el alsgay S il G Gliee o LY ] 0

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

FAY

G159l &)y 6

5 Cwand VP L lgs o | MyoMotion IMU  (sls j guis
ol 00y dlgiog YMR 1581 0 5 o a5 oy Jaw el
IRYd (Noraxon Inc., Scottsdale, AZ, USA) sls 1,3

208 o Cedse 1 IMU jgiss (y5aml S
Sy > 5 S0l Jolpe plas b plosil (5 ol
ojlil 4 laly a5 (5,5 4 Blo yzrwgy L ol (g5, ool
Slp B S D)9 g n S o eyl g b e als 2 pe
GBS &S0 51 Sy 5o 5l e Camdy (59,5 9l
S35 G o alols jo aF clailis aF wi e atulys
Jowgs 50,5 o lalisl gl s oSS clls I3l
2 ool b &S sl e atilgs (BanS 550 5l Lagils
e 4l 4w |y lagil «ol) sameg Condy yo b o,
3 b Sendg S5 50 50 gl e g wams OU gl
(Sl ddy ) Ceomd s 4 by g a5l a5y LS
G b oe el (S o (gl 5 93k (Vb Cend
Wl agly Sl 9 &S A ol8 ES Sl VL
STl JolS &S > )3 58 Ve e (g)lop diges 82 L
4l D )3 95k 058, by 9 Vb S8 > el e Al
Sl 1y )8 (nl (Go903] o sdsge J5uS peis e alowsa,
dle slp ez LSS Y 2Slse g dlo e ploml L Y
DF] e 5 o )5 solitul o900 SslorS

S b 8l e b ead (5 glee (SilenS Sledol
(Noraxon MyoResearch 3.14.32 windows jguS1,es
YU 3B az,0 VY 590 &0 X agly o> o software)

Sy 2,5 5 b 5 a3 890 s ST (5,

(Intraclass correlation coefficients =+/Ad JCC=-+/AA)
S5 erls a5 ol aalae ol e VY] (1CO)
i aslllas o)1y w5 yechos @y Sl St LOT sl

(Noraxon Inc., ;l @S SoleS (55o3lail gl
yeiS &lw Scottsdale, AZ, USA) MyoMotion 3D
(Inertial ~ ad iy lb,guins 0 oolitul (S ol
Ly Jolds  SloaS” ledlol ameasurement unit) IMU
LT, Jolas 5 baplal &8 > Cgar (o 9 Qb sy
@5l pae S e cd YL Ll g ce g (2B
FUp g poe 98es Guizpd 9 &5 > S o990
Slpts b dslie )0 s (ol 500 gblje 5 o9
dlion ()90 9 (oo

B O Cend S 55y 2 S IMU S5 g S
S8 o yimles 4 1) YD laely (6,5 Cyz 05 oo
slan b g pgate gloan L &S IMU o S
45 Wad oo Jate G Holme Ceond 53 (59, 2 S
Al |y o o pl o S i (55 aals wiley oo
I, ol oo &S ;> MyoMotion IMU (sl g .08
b oo co Jlsl yamelS (59, » MyoMotion ous 8 4
dwle 1) ool bl Jate slasgly Ol s Ol
8D g oL Jolis MyoMotion IMU (sle jguiws .05
Gz dly SpSeslal &5 g (abline 5 ogSg )
4355 i -S| 3llao glad 0 IMU jguis j» 51 YD
s 2 LS’ Noraxon MyoMotion 3D S ,> =i 4

.b)‘..b' 6)50)|..\.:‘ 6L43 uﬁ.....ulf....]ls L 6)L..a 9 S|

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

e S SGLiS Mol Sl yed ada i 56 £

28,5 oo plol WLl eslanad b ol yed 5 (So esam
Al Jlesl Wbl 3 S5y olal o ped ol o Jbadlsl o]
ol oby s o5 5l Ceaglie bl o oo oolaiw! XS,
Slos b Lol ol (505l )2 092 2l 5 5 50,8 035
et (3 3 oIS ol a1, 5 o 391 45 0 gn Jlac!
lodig )t sobo 4 (n el Dl 05 (o0 2] idle 4igS
PVl g 08 40,5 5,5l g o Saeglie (e 4 4z g b
plol o 5l oolainl b @l jad plo 0gad oo loy (a8l
ASlas ao o Ve ulul 5 &g ol pow aan 0 .28 8
& g b asiwe (One-repetition maximum) 1,55 S5
Ol yes 0,85 o a8lal liee cpl 4 ds s Ve aan
2 &S Oygo opl d il ploul om0 )b adlsl Lol ulul
WAl slr,eSE Wl e plxl Sogejl a5 S Wl
DS oo o malEl 603 sl Sy (wlel p ley g ,1,SS
20w g 4B Y S colial ploy GBS (nl o
b 50 g, dew Dliy pod ol 48T LS 50 4830 S (o3
(dd VA) atin il S 4y les 50 55, SO Dy
Jsb 435 7+ B FD Lusgie j5b &l 5 .23 5 olad
423 FO U Yo 0,5 6,5 addo Ve Jolds a5 0iS oo
ol 3l olaws S Tas 090 (50,50 50 428 O g ol Dl o5
V Jgoz 50 P Ol Iy-1 o, ¥ oaul> K o

ol 0 oI55

S 5 IS Sl Vb S Ol 4 X jeme Jo>
S adF s bl - el el plyie 47 j5me Jo>
[y

ol Ll Gl e S (Mol by pes JSSs 5
248 WIS 55 ped S Gl el g 2V A7 6,
g3l 50 0 Yb i Jolds g asuls Qb ping Slalllas ol
O9n b o lagil oo YL Jrf] Jps g, &> o
DF] Cée a4 g, oS> adb o gl oo,V V¥
Glo s g o als op YU IFl s VL s
Voo Sl amivo jo &l STl Vo] slios ai )48 alae
S S o0 YU VO] as e VY. 5l YL agly e
V] e el 555 alae (iS5 YISl y5ils) aliae
drog Jyol wlol p 2o o5 alsloe JLaslal Jol og [14
LY T o Jlosl 10 ol (555 o oaSitils ous

25 Ojgpe Cuglie (e 5 b Djge 93 4 Sl el
Sl @zl Glp om 0js 5l Swslie e Ol pes
90131 sladisg 5l Coaglio b ol yors Lo pad 5o g o oolazul
oolawl Slojed [0 Cwglin flgie 4 SVl slaaily
S sl o Sl 5 s5eelil jokaie 40,5
9 9,0 WS 3l 6pSolr lp Gezes g Ald g &S
o9 Jol wde 5o 0 Sluyed dald b e 6 8l
Sl yoi Jol 4dm g9 ;0 .08 pll (s ()9 b Ll 9 Seoglia

adn Jl 0 .8,8 o all STV L Y e A o

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

£44

G159l &)y 6

AP ke Ej|9;4)3

A 4

(2 ¥F) gl Sola

i ¥Y) andleas 5l ot Bi> ¥
(1Y) 39)5 slolens b gillai pos @
(2 V0) addllae jo jpa> & Lleipac @

Gut) Ko LYs @

!

A4

(80 J5S 058

(5 V) > Nel Sl ped 095

),5.3‘7,5.».0:(5)[5.0.6 ‘DJ.C

VY g an deld]

!

ol bl v

(V) osesl i @

GEY) pgeil oy @

||

A yho 16,5 pue

).éi V'Y ;Lg)lS.m dalo]

| |

oad 5T ¥
GEAY) ool s @

GBI ogeil e @

T Ll S sz Al SIS ($OI5 llbo 4 99,09 9 (sl S olegld - ) SIS

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1]

[ DOI: 10.29252/jrums.19.7.693 ]

e S S5larS el Sl jeF arin i ST Ve

A Sl S gadi (SIS O8]y didd b b yd AT Mol Sl poF JT 9y -] Sl

O ais Wl 5185 | Caoglio gg5 | () 1,59 R ped S5
(%)
&S oY Sy | Y - N 039 ()10
Y 3,5 Wbl YA ¥) ).
¥ BUSLES U
I JUSIRTIF )
$ &l Wbl
30 Lgjl o p YL )Y - ON 039 (¥) 110
Jpoag, Y e Juos ().
f f
[ b
5 5o
2 g3k oo p Y Y - ON (339 (¥)1e-10
a9y, el Y Y. Jod ().
e ¥ .
[ b
4 Fe
20 4l o p YL VY - ON (339 (¥)1e-10
S b > Y Y. Jood ()1
Sl i alas ¥ 12
[ b
5 5
35 4l STl vy - ON (339 (¥) 110
o Ve ul axio Y Y. Jaod ).
e 3l YL gl ¥ e
a0 I O
4 Fe
s 5o Y vy - ON (139 (¥)1e-10
Y Y. Juo (¥)3.
f f
[ b
5 $e
sgly alas s ) Cagi ¥ 4l )
alac g ¥ Sl Y Cugi Vot 4l 10
250 ] 955y ¥ Cagi ¥ i 4l Yo
¥ Cugi Vs 4l YO
6 Cugi ¥ agli Yo
4 g Vo 4l Yo

A48 Jle ¥ ojleds V8 693

&M)éﬁﬁr}l&c\iﬁ\éﬁl’.u


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

G159l &)y 6

Cohen's b3, 4 il o3lail .pg0 09,5 b (yge;] ms sloosls
solle a5 (6950 4y wl dule o i 51 Sy 0 gl d
VNP SICIR PSRV RYTNSPY) S-S S [ PSR YL SR/
doys eizen [NV s a3 F L o YU 5l o3l YU &
1005 debre 5 Joo 2 Gosb ) Sl pets

=M-Mo/M1x100 &l o5 s o

Lol 00el ¥ Jga 0 Laassoyoﬂ S8l 500 Slastine
Sl 900 (gl oo (e aS ol Lt s t (35051 U
Ty S N S]]
A 05,9 lp 0 PO @lae )l LS d> e 0 (P>4/0)
L Gl pae Jdo a4 @8 VY a5 wul gw)p dslllas
S b sl hled pae izes 5 295 9 9959 Slaylns

W30 andllas 5 )lg 0,50 YT Coled )0 9 ol B cdalllas (o

4575 5,90 V1 45wl SPSS 13816 5 51 solazwl b Waosls
G503l b b bogs uilyly 5 IUT 5 cd S 13 s
~po o oolilul (295 (e Sy oy 1 Sl S0 sl
SlogSile Sglis quyp Sz o9y T osesl oz
t el 5 ool & Cans Gseslom (29,5090
29,5 39 O (ol Comaz slo pite () > s
Oliedsl dlold s ,0 A0 g Sl ojlasl.cd 8 1,8 oolatwl 5,90
- s ol dlore (b (5o sre (6 S osl g
5l omeS Sloslail o aid 5 Las o o/ 0 lagyge;l jo )l
VT s 5 ailoe 05 Jge b 3k

D=M; - Mo/y/S1% + 5222

oais lis My LCohen asls oo d (Jge,d ol yo

eSiles s Ma o Jsl 05,5 b 93] e sloosls (xS0l

Blpzl sasms Las Siopgn 05,5 L yael e (sbrools

S Sl S2 g ol 09,5 b gesl G slaosls jlons

A9 Ao 0955 93 33 by IO905T 8/ 5000 Silaskin ~1 [o>

*p o lade (M IY) S Ol yei0g)F (N5 ) J S 09,5 JUFTR
ANY YVOA £ BIFY YoV £ VY (Jlw) e
CVYY YAIAA £ 07+ YYIAY £ 0/ 0 (p55515) o339
“IASO YA/ - £ F/AA VWA - £ OA (o silw) 03
“IAYE YYIYS £ V)V VY8 £ VAD (2230 yiol o ,S9iS) s 0395 (a5l
< IVAY VIV £ /) W S Sl Sy e s

09,5 &lp Jg ol 0925 g lo s Dyl (P= +/-))
il edsline 399 b pxie lp (g o s Dl wall
055 &lp 1y @YU Sl ojlal bl e (P>1/00)

sy a (A 51 YL oIl s i calad (gl alslos

IS iz ISP < +/+0 s fimot 90T #

O 0 a3l 09,5y aS olo ol gs?s)taaﬂ}]@'-ﬁ
5o S ks el angly i slo e )3 903l g
lgy olime g P=+/+ V) a> 0 V¥V g9 Fe ¥+ sllg;

a0 VY. 5 Qe e e Gllgy o @S JBgd is >

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

e S KGLiS Mol Sl yed arda b 56 VY

PSS plojlail) ax )0 Ve agely jo s JBgd iz >
JrsS 09,5 &l Slojlailas’ 5 ee o wisls las (<10 ;)

(¥ Jgaz) (10 5l 35S il ejlail) gy S>o8

G i Sy 55y Yo 56 35 89,57 3993 (SIb 9T § LT LCiloisS” (Sl puiio ySlio 3 yllili] Syl § 5 Sleo —F_f9cks

23 0950 Gyl o3l o RYSI sl
- . Sbee Sl il Sl Sl il 09,5 o
p e’ ol 093] oM 9 o ©gldd (il (el (a2 9)
(Ol yus’ 00 48)
o[-YY EMALd —+IY¥ (/. -VYI0) £19¥ £ V/FY INARE==RVA alsloe
<IA¥Y -/ Y (V) O/FY £ /1) INARZE=RIVL Jyes "
ofe ¥ -+/aF =YIYY (/. -YAI®) IRVARI==RIARY YIAY £ Y/§Y alsloe
f0) AN IBRANL VA% £ Y/- A A £ YN E J s > "“’”
ofe e IALd -¥10 (/. -Y¥IT) VYIOA £ YIYY \YWI-AE /A7 alsloe @b’s
<IAY- -/ NA NI AARAR == FRA VWYY £ Y/YY Jyes v s
ofe e AR -O/AY (/-Y+/V) YO/ON £ Y/ - Va/#7 £ YOV EVERPY
<JAYY <IV¥ Y- (L YIF) VA2 £ Y0 ARTARE= =R VAN Jyes i
</+Y¥ V/FY =$/-« (L OVIA) Y/AY £ Y/ £y £ Y/7- alsloe
<IYAY AR VIYO (L AY]+) £l YNY YIVY £ Y/£Y J s "
ofe e VIYY AR VARNINAY! -V/IfO £ Y/AY V/AY £ Y0 alsloe
NINY g View (LAY VY £ YIVE YA £ YIYO Jyis > JETEREK:
ofe e Y/-Y £1aY (/. -YYY/+ ) -4/« £ Y/VA =Y/« A £ YIAA alsloe iy
NS </F) VIeA (L SN ) -V/YY £ Y/AY -YIYF £ YIY- Jes v
ofe e YIYA /A% (LAVIY) -\ £ YIVY -#IFN £ Y/ 7 PYESRW
<IYY- VY <IYO (L YY) -YINFEY/D -£/4) £ 1/44 J s ha

@ by ouds saslice il )lsS (gl le a5 ols Ll
Dl oS g 55 o 5 A L syl e it
Lo cplple (P>e/-0) i (o goe Dolds (a0)
o=b)ly 5l esliiul el g 35 )18 (b)lgsS (Slunen

Wosls ol blacwl Jdow cpz oads ),S5 slaosls sl

S 903l 9 L 50 (29,5 G ol gy 1y

IS Firo SHBIP<+/+0 4 295 t Ogoil#

503103l b adbogs uil g 5 IUT 51 o el Mo )

slo uLm.t s.i.l.aﬁ-jﬁtu L)}A)—‘ C)L..s A eolaswl ))1,0 LSLQ

093] o 5 0903 U U e 50 b pitie ol 8 mae5 4

oSt gl ogail (P> /0 0) st Hly55 5 Jloy w2395 Sl

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

y-Y

G159l &)y 6

oty LT Gge3l b Coled jo ks 352y (5l hne
o3Il b (sl ginn glis ;o (slags o3l L ad g
50955 Fleoles Aol aw o l) (/A I 5V (YL
Gz s B el slapsie ;0 05,5 5 (ley blis S
JFES g allae 09,5 95 G blgy (eles po &S SBgS
lo,giSs oSl Sl as il ol o3l ol ol
Vb8 09,5 4 Cund &S S 2l 5 SBgE 25 2

(F Jgoz) o oaslice

Sy ($Sem 003 0303l @l Geize 2Bl 292
ol ok 5 (P= - IYD) ol i |, Laog,S ey csllas
Sl J1 5 S by a8 ol (i (A3 ge CagS (g
09,5 5 Oloj Jlie Jl )lodime 4z b B= 2100 )
(S8 iz 5 Al i 4l e (61 Loy soled o
Dyl 4l dily 09,5 4 39290 Wig) 45705 5 00 A
S 58 2z 5 (B S agly Dl e S0

D9l 09,5 93 (g Cel 03925 HLuSG 09,5 99 53 (loj (b

WU fo Sfloc! Gl L S a5 9 U o 0935 45 (ot (SCIIET iy 39 (S0 ) #C0 (SIS 150 FINT b 4931593 il 319 36T gurlid —£ f9>

P9 [ waldd ; _
) 09,5 5l Obe) 909,85 Jolsi ol 5!
(Lsobs! alols +/30) w9l )
B
Slado +138) 5l ojlul o313l (a>,9)
Sloslail  F jlade  p ylade Fjluie pylade  glojlal  Folade p ylade

*p (oyliswob! alold I
YA =D VEY Y ) AW AR ofee - IAQ £0/0- fee -130 \YNY fee Y .
. o>z
ol VY EVAY AY L) <A AAS ofee -/ay £OIY0 YRR LYe 40/¥ - fe e oy
* ‘5’ 93
SeeN SYAY CYIY VYD) -/aY FOIAF le e -/a¥ \YO/FO ofe -13A EIYO ofee q s
RRVRRS TR RV Y& vl Y0 < IAA YONY fe /A VESIYY YRR <130 VAY/YA fe Y-
e IEANCATAV/SH) AW VeYIYA fee -130 Yoy fee -/Af FANO fee Y i
oy SIAN -1+ AIVY) 213 AR ofee AN VYD ofee </AA VAIND R I
IRYERS 1.2 (+/AY Y/AF) -1a8 AQ/EO le e -/a¥ YAIYA oo <130 a0/8Y le e q ";5
YRR YAY (N XA NER VE/EA fe /A VSN YRR LYe YY/OA fe Y-

O IPRVIINR ST SO CO JPPS JURP RS KE COW REIVPR PN
O b S5lga sebo 0 ST (S0 4 45 0SS (oo et oS
alols ol a8 gt | e gl A BV Ly, g oog 38
Jo 50 ol b las e dae Job yo s [YY] ols
Ivy] )68 b ooy slsl, 5 el Sae cl il
5 @b sleosils 2 ol Jsb puils Sk cnlnle
5 &S slinl) eess lp (el Sl e Bk Sl Sl

39 el oo &S Sl i > add gl ol )8l y0 g8 3

IS iz IMBIP< +/+0 1y yC0 (S5 S0 SINI b 4,595 puils 315 3T 3

& >

Sl el gyl aSlae a5 ol las Gaied @l

Sl e Gl s )l gne b s >l
WS ol iz el glle ol 8 s oYL i
o 2 0393] Gl 31y 6l sime Dglis S8 09,8 50 s
Gl b syl aalllas 1o ool 00lai HLid yg0]
S Gl sz g A Sl Gliee ils GasTal 4l

250 M (al3l oo

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

e S SGLiS Mol Sl yed andn i ,SG V- F

95 crl 3l asl axsls Sl > Jod cnl addgs 50 g0k sl
ol o ySlee dgge Lo 4y &S GBgE a5 e Gl
a4 b 4l Gl (pgase Sl el l ey S (SoiS
ey 5o S
Shls $8g051 Y (69, p sinbizs b oyl Sen g Turgut
S o Dl Sl pes a5 adl o S ol S
&S G A SSleinS (65,0 B e, SHlac 5,08
2 Slizyad ol o ol lis ol ek aslse e
ol Gezed s ke (Sail ol 4 S SSlesS
5 S8 5z (B Sz Gl cage Sl pes
(a2 0 0/ 4 YD 3D als pigoll ax 0 ey s ol
O ¢ Struyf coizpn [VA] 54 0ais (Fas o5 8
i Ol Ol el o &S E 5l e a5 Wby las
Sgedr W gogasl Cilae ©yad 5 S (65518 Condse
Slgie Bins ol ass sbiwly ,o [YY] s )ls (6 o ne
CiS p crge Sl el cpl a5 05 o Ll Yl b @
355 srmb Job 4 S Sl 5 oYL eusls > Sl
oo Yol gngs cnl 500 Yo 5l i en [YA] wil o
2,5 o )lal S ol oaiils > OMas Shw s 4 g
Sdled cage oS (aSugles 50 Ol el on e 5l S
shrug ) S1,8 Olo yed 05 o0 SBsd jid > 10 Odlac
g Pizzari lawgy a5 daxi o .auil e (exercises
o als Haslalas o Yo as ol olas ws pll ol ) Sen
a8ijed Codlad Dul (SBgd i > ol en 4y STb oy el

5Ll S i ‘S‘L.» < 6‘)“3 ol)él 59 ‘5>L..7u 9 @b}ﬁ <!

OeSlen j5b 4 i 4B L alal) o S (gl >
5 B iz a0 VY YU 4 g, iz a0 O
PONEL P T S L R L ST SO N N RUN TP ESRN |y
97 A o> S8y ol 1) ST as )y ge pdagll 4z o
g 0,z Vb Cows 4y IS ol 45T &y ol 4 S e
Balas ooy J515 s &1 o oS g oty 5 L
O Sl 0z e 7B S A 2N e SO L
IVE] azdl o U1 o3k a0 Ae 5l ion pitagll o &S >
5 S OHlae gilw e ) )Kee g Kibler b 3.k
b emBse 5 6518 sliul) So cge Al anid
Al ke o250y 53 pie slaailye | Sy 5 0 S
S o el 3,8 &y yaie Glaie &S Jads Sl
Condy S WS o0 el Syl LSl ) o
b S Glbl edlae Suales colled a4y (@S Sl
P has gras 5 69,8kes P plple 00 5 oo
S b é Sy el Sl Sae 3Lae ) 5 S,
2 50 5Skos PS4 pmie &5 (5 ST L 5 058
LYol o,5T sgg 1) 598 0 (10,5 5 ailis
L ESand [0 oud cams Odlae &8 g Sudled dgugs
i DMae jles 9 A5 il (A2 el dlex 5l S
b ossdge S oy SlenS cltSil g Jlub
S Jake o S S > il oaSlal asdls il
b wzr e I ek 4 VAL Wb Gl Gl
Gz b ol e o) sl wld 4 &S il w5 >

G ilgi g0 5 WIS (0 (5, el 4 GLLS S5 Y

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

Y0

G159l &)y 6

Sy S saims ol Sl ed atie md il o) Ken
ear e 358 hpSews @l ol SlenS s,
9 O B G,z 4o haid aS ol las leasdl, Lass S
Glo,e S o g csl ouls canlin (5l cxe glay 05,5
odplive (5,0 e Dglas (anS SV jid = g Al ol
Wog Al 35 09,5 99 50 La)gSl pled Wiz e i
il glgil s aios ol o oaS &S ol 3l v ]
oaipd Ol Gl o adllas ol jo g caiS SYMS
QLB 35505 (505 4l p &S (Sl el olpen 4 S
@S oaims Sl Sl o oadly b oplplo o soliul
adllas jo @S SLS Ol el s (astios dalllas (ol (o
Push-up plus) b ol ig ol s Jols lais
gy AIS 1S 2 g (eXercises
@S SiletS g Jlaiz! 11550 slapunilSa 5l (S
ol Vsl S ol is el sl ol 8l o
liwl, Laes Jofus ODlac ¢ 4l degoss SHLae 08
Mac 51 e eolaiwl 4y 5 )b (pl 5l aS conl xS A
OB o8l as oy e LAl 4y S s SeS il Acgasee
S b 0 [¥V] 09 o il o) S g DL
ol yo ead oolaiwl Gly el a5 sy oo Sl 4 jsby]
il G AR Ve SIS S5 (sl aslllas
2 &l s @S ol Cusdge o Pl Lo 4 a5 S
s bl 3o S 52 o 3l aiogs o0 Dlaae 508
@S Ol g hlumBae p oalS Joo SMlas i

w‘owﬁ)bj&suw )o;J}La.C w...»wblswyo

codlad aS ols lis oyl 5abios sgdleds .oidy oo Sgup
Spdee S (SBsd i heted wrge 555 de DA
5 Choi 3o b ol g @ls (mzpe  [Y4]
Ol pod Sl Gt Bl (pl Ban ol Hsmen o) Sen
3 &S Glisly ogge p ald pastal b Sho oS 5
Syt g A Joly S ke Gl slaSages]
als o b gme Gl wils paSTlal o gyl e
0dS > &S el )0 o e ralS iz g slogd
ol anlllae ol Lol cosgame [F] s ssalive b @
L, S Sly e Sl 5 0g oxhaie aslllas 5 aS 5o
Sob asllas Sl b ol 05,5 oy i3S sliul,
Iy SlorsS 1y St Sl pad e (Vab ol a5
5 ool ol Sl el 51 (S5 0 (55900 WIS )y
B9 salsS 4 axgi b aS 0g S1ob 4 ped ol aslllas
il aals il S gl § SlaiS sgugs ;0 Wil o
Obes g Ha dod b jol> 32iod @l iz

0Xi YL Slo yod Sl i Baind (| Ban o ls S g
S 003 YU S las )08 g 085 5 S bl S
@ oy (Gl Gz ppaie Gl slabogesl 5
LxeTols las 1) o585 5 S slialy 4o o sime &l i
99 50 YL ovins i3> el 3 Jads asdllas ol jo
036 aalllan ol ol onds onlii] Cosglie e g b Sl
bis IS g xS sbiwl) 605kl g 09 J S 095
b adlas opl gl 2,k 5l ol ond alol bl > o

5 Yildiz .coul gupal o, Sen 5 Yildiz ollas gbs

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

e S SGLiS Mol Sl yed arin i 56 VP

4 3 on Sleidy W3 3y Ghagh OBAS LS8
dged x> 9 S SYob xS 0y90 b alin Ollls
Sloyd laghy) Sos amlie iz 09 plxil 55,5
shls ol 69) » ol b S 5 o b (35 > Sl ped by, b
Dyl op Aoyl WIS ol JiS > el

ol Ol joi Jolds 2o yod alslow aS sl lid LS
50 S s s 5 B8 52 et
G g S el gl sse el Vsl o8 e
P &S Sl Gz el Gl ol e st S
Redise 93k o Y
S0y 9 S

Gl b izl 2l )0 &5 labagesl 4ds |

el ly Sloyad g Sas JleS wass,S

0525 Jsb 5 (651 JU el 05t Gy 5l izen 5
asly ik Al Jade odlac &yud gl o S
Yl oads ool Slyjes Koo o 5 [YF] ol
Jelo 4 S ols Gl g by Sgutp i (1B
5 Cogll piad g odilS Coudd OMlac culad ol
Soy o) SAS5b poliie 4 am Oae SIS v
Gk 3l gaily Jlos a1y (s Silac degome (o o
IFF] ol oog e S SsloinS S5t 48 pensilSo )
Jlr 350 SLS Crge Ylaiml S 350 Sl s (b
Sz S8 plal gl SLIL o5 4S5 g 0als Jake (ol 5o
3970 5N, Y0l et o051 0925 4 T inge 0 Sk
g, 795 ) yedd g0 el Ko 3 (Axial loading)
Lve] asl oot o)l 5 @S SolenS 6 008 30
ol 2 xS oley Joli polo aslllae slacasgacs

plad iz e bl 0925 OMSlae ples] jlas dslllas

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

vy

G159l &)y 6

References

[1] Kibler W B and Sciascia A, The shoulder at risk:
scapular dyskinesis and altered glenohumeral
rotation. Oper Techn Sport Med 2016; 24(3):

162-69.

[2] Sahrmann S, Movement system impairment
syndromes of the extremities, cervical and
thoracic spines-e-book, 1th ed . Elsevier Health

Sci, 2010; 19; 128-40

[3] Sahrmann S, Diagnosis and treatment of
movement impairment syndromes,lth ed.

Elsevier Health Sci 2013;5;240-80

[4] Ha S-M, Kwon O-Y, Yi C-H, Cynn H-S, Weon J-
H, and Kim T-H, Effects of scapular upward
rotation exercises on alignment of scapula and
clavicle and strength of scapular upward rotators
in subjects with scapular downward rotation
syndrome. J Electromyogr Kinesiol 2016; 26

(10): 130-36.

[5] Kang M-H, Choi J-Y, and Oh J-S, Effects of
crossed brassiere straps on pain, range of motion,

and EMG activity of scapular upward rotators in

females with scapular downward rotation

syndrome. PM&R 2015; 24(3): 162-69.

[6] Choi W-J, Cynn H-S, Lee C-H, Jeon H-S, Lee J-
H, Jeong H-J, et al., Shrug exercises combined
with shoulder abduction improve scapular
upward rotator activity and scapular alignment in
subjects with scapular downward rotation
impairment. J Electromyogr Kinesiol 2014;

30(7): 100-09.

[7] Kim T-H and Lim J-Y, The effects of wall slide
and sling slide exercises on scapular alignment
and pain in subjects with scapular downward

rotation. J Phys Ther Sci 2016; 28(2): 2666-9.

[8] Ha S-M, Kwon O-Y, Yi C-H, Jeon H-S, and Lee
W-H, Effects of passive correction of scapular
position on pain, proprioception, and range of
motion in neck-pain patients with bilateral

scapular downward-rotation syndrome. Man ther

2011; 16(6): 585-89.

[9] Van Dillen L R, Mcdonnell M K, Susco T M, and
Sahrmann S A, The immediate effect of passive

scapular elevation on symptoms with active neck

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

e S KGLiS Mol Sl yed anda b 56 VA

rotation in patients with neck pain. Clin J Pain

2007; 23(8): 641-47.

[10] Ashwini T, Karvannan H, and Prem V, Effects of
movement impairment based treatment in the
management of mechanical neck pain. J Bodyw

Mov Ther 2018; 22(2): 534-39.

[11] Lluch E, Arguisuelas M D, Quesada O C,
Noguera E M, Puchades M P, Rodriguez J a P, et
al., Immediate effects of active versus passive
scapular correction on pain and pressure pain
threshold in patients with chronic neck pain. J

Manipulative Physiol Ther 2014; 37(9): 660-66.

[12] Lee J-H, Cynn H-S, Choi W-J, Jeong H-J, and
Yoon T-L, Various shrug exercises can change
scapular kinematics and scapular rotator muscle
activities in subjects with scapular downward
rotation syndrome. Hum Mov Sci 2016; 45 (3):

119-29.

[13] Celenay S T, Akbayrak T, and Kaya D O, A
comparison of the effects of stabilization
exercises plus manual therapy to those of
stabilization exercises alone in patients with

nonspecific mechanical neck pain: a randomized

clinical trial. J Orthop Sports Phys Ther 2016;

46(2): 44-55.

[14] Ha S-M, Kwon O-Y, Cynn H-S, Lee W-H, Park
K-N, Kim S-H, et al., Comparison of
electromyographic activity of the lower trapezius
and serratus anterior muscle in different arm-
lifting scapular posterior tilt exercises. Phys Ther

Sport 2012; 13(4): 227-32.

[15] Ekstrom R A, Donatelli R A, and Soderberg G L,
Surface electromyographic analysis of exercises
for the trapezius and serratus anterior muscles. J

Orthop Sports Phys Ther 2003; 33 (5); 247-58.

[16] van den Noort JC, Wiertsema SH, Hekman KM,
Schonhuth CP, Dekker J, Harlaar J. Measurement
of scapular dyskinesis using wireless inertial and
magnetic sensors: importance of scapula

calibration. J biomechanics 2015; 48(12):3460-8.

[17] Lee J-H, Cynn H-S, Yoon T-L, Choi S-A, Choi
W-J, Choi B-S, et al., Comparison of scapular
posterior tilting exercise alone and scapular
posterior tilting exercise after pectoralis minor
stretching on scapular alignment and scapular

upward rotators activity in subjects with short

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

v-q

G159l &)y 6

pectoralis minor. Phys Ther Sport 2015; 16(3):

255-61.

[18] Lynch S S, Thigpen C A, Mihalik J P, Prentice W
E, and Padua D, The effects of an exercise
intervention on forward head and rounded
shoulder postures in elite swimmers. Int J Sports

Med 2010; 44(5): 376-81.

[19] Turgut E, Duzgun I, and Baltaci G, Effects of
scapular stabilization exercise training on
scapular kinematics, disability, and pain in
subacromial impingement: a randomized
controlled trial. Arch Phys Med Rehabil 2017,

98(10):1915-23.

[20] Medicine A C O S, ACSM's guidelines for
exercise testing and prescription, 1th ed.

Lippincott Williams & Wilkins 2013,12:270-98

[21] Fritz C O, Morris P E, and Richler J J, Effect size
estimates: current use, calculations, and
interpretation. J Exp Psychol Gen 2012: 141(1):

2-12.

[22] Bunch W H and Siegel I M, Scapulothoracic
arthrodesis in facioscapulohumeral muscular

dystrophy. Review of seventeen procedures with

three to twenty-one-year follow-up. J Bone Joint

Surg Am 2015; 75(3): 372-76.

[23] Hrysomallis C and Goodman C, A review of
resistance exercise and posture realignment. J

Strength Cond Res 2019; 15(3): 385-390.

[24] Ludewig P M, Phadke V, Braman J P, Hassett D
R, Cieminski C J, and Laprade R F, Motion of the
shoulder complex during multiplanar humeral
elevation. J Bone Joint Surg A 2009; 91(2): 378-

86.

[25] Kibler W B, Ludewig P M, Mcclure P W,
Michener L A, Bak K, and Sciascia A D, Clinical
implications of scapular dyskinesis in shoulder
injury: the 2013 consensus statement from the
‘Scapular Summit’. Br J Sports Med 2013;

47(14): 877-85.

[26] Mottram S, Dynamic stability of the scapula. Man

ther 1997; 2(3): 123-31.

[27] Struyf F, Nijs J, Mollekens S, Jeurissen I, Truijen
S, Mottram S, et al., Scapular-focused treatment
in patients with shoulder impingement syndrome:
a randomized clinical trial. Clini rheumat 2013;

32(1):73-85.

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

e S SGLiS Mol Sl yed ada i LS VY

[28] Neumann D A, Kinesiology of the
musculoskeletal system-e-book: foundations for
rehabilitation, 1th ed . Elsevier Health Sci, 2013;

12; 100-40

[29] Pizzari T, Wickham J, Balster S, Ganderton C,
and Watson L, Modifying a shrug exercise can
facilitate the upward rotator muscles of the

scapula. Clin Biomech 2014; 29(2): 201-05.

[30] Ha S-M, Kwon O-Y, Yi C-H, Cynn H-S, Weon
J-H, and Kim T-H, Effects of Scapular Upward
Rotation Exercises on Alignment of Scapula and
Clavicle and Strength of Scapular Upward
Rotators in Subjects With Scapular Downward

Rotation Syndrome. J Electromyogr Kinesiol

2015; 12(1): 90-100.

[31] Yildiz T I, Turgut E, and Duzgun I, Neck and
Scapula-Focused Exercise Training on Patients
With Nonspecific Neck Pain: A Randomized
Controlled Trial. J Sport Rehabil 2018; 27(5):

403-12.

[32] Falla D, Jull G, Russell T, Vicenzino B, and

Hodges P, Effect of neck exercise on sitting

posture in patients with chronic neck pain. Phys

ther 2017; 87(4): 408-17.

[33] Javdaneh N, Soltanyan Z, and Ghasmi B, The
effect of six week corrective exercises on pain
and disability in patients with dyskinesias scapula
syndrome. anesthesia and pai 2020; 10(4): 77-88

[Farsi] .

[34] Cools A, Witvrouw E, Declercq G,
Vanderstraeten G, and Cambier D, Evaluation of
isokinetic force production and associated
muscle activity in the scapular rotators during a
protraction-retraction movement in overhead
athletes with impingement symptoms. Int J

Sports Med 2014; 38: 64-68.

[35] Dillman C J, Murray T A, and Hintermeister R
A, Biomechanical Differences of Open and
Closed Chain Exercises with Respect to the

Shoulder. J Sport Rehabil; 2019; 3(3): 228-38.

[36] Hardwick D H, Beebe J A, Mcdonnell M K, and
Lang C E, A Comparison of Serratus Anterior
Muscle Activation During a Wall Slide Exercise
and Other Traditional Exercises. J Orthop Sports

Phys Ther 2016. 36(12): 903-10..

A9 Jlo ¥ o)les (V8 693

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.7.693
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.7.6.1
http://journal.rums.ac.ir/article-1-5458-fa.html

[ Downloaded from journal .rums.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.17353165.1399.19.7.6.1 ]

[ DOI: 10.29252/jrums.19.7.693 ]

Y1 G159l &)y 6

The Effect of Six Weeks of Corrective Exercises on the Kinematics of the Scapula in
Males with Scapular Downward Rotation Defect: A Randomized Clinical Trial
N. Javdaneh !
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Background and Objectives: One of the abnormal forms of scapular malalignment is the scapular downward rotation
defect, which includes depression, protraction, and anterior scapula tilt, which potentially reduces the upper rotation
and posterior tilting of the scapula. Therefore, the aim of this study was to determine the effect of six weeks of
corrective exercises on the kinematics of the scapula in males with scapular downward rotation defect.

Materials and Methods: This randomized clinical trial was performed in the Faculty of Physical Education of
Kharazmi University in 2019, Iran. Twenty-four eligible patients were selected and randomly divided into two equal
groups of 12, corrective exercises and control group. The control group did not receive any specific treatment during
the study. The scapular upward rotation and scapular posterior tilt were measured in the same way before and after the
corrective exercises in the intervention group by Noraaxon's MyoMotion 3D device. Data were analyzed using two-
way repeated measures ANOVA and paired t-test.

Results: A significant increase was observed in scapular upward rotation in the angles of 30° (p=0.038), 60° (p<0.001),
90° (p<0.001) and 120° (p<0.001), and in scapular posterior tilt in the angles of 30° (p<0.001), 60° (p< 0.001), 90°
(p<0.001) and 120° (p<0.001) after applying the exercise intervention in the intervention group compared to the control
group.

Conclusion: The results showed that the intervention of scapular correction exercises improves the angles of scapular
upward rotation and scapular posterior tilt in people with scapular downward rotation defect.

Key words: Corrective exercises, Scapular kinematics, Scapular downward rotation defect
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