[ Downloaded from umj.umsu.ac.ir on 2024-04-23 ]

P g 53y Cawd O JpogRglgn Sl o 5 Cumd g Sl ] (gl 599 )3 XS (5 pioand (o y 3
93b STl Cliseo sLlg; 4> wiallus 1,8

Tobonie alisge ¢ * s giun a o
LS VVIRVER WY WS ERY LYV I

odasa
G anlllas oyl o 5 Moo il lacgislily a1 0,8 wilgi o yagmslsalSs] ommebs sy 5o i 45 Wlools oLt L3 lallas 1 g dioso ) sbony
2Bbn 93k STl i blgs 5o anello 31 5 28 5 i Cens G lpesal Sl i) S g Sl (2l 50 BT (e (o) Lo
8l yregndSol 5o 5 aias Gl gkl (saiged (ylaieas (Bolal &jgoas Sl Fe-Ye i aials b atalles 0,0 G053 YO slaws )5 Shgy 9 dlge
35b 2SIl e o Soge;l o solatul ails piSTal az )0 VYO 5 4+ FO wisS col il (i jg0 40 S oYU i > Gl 5 950 STl (6 5ol
ES Vb 232 p legesilS HaSIl Gliae s Sl Jlesagln Sl o) aislo oo ploxil JUSg 8 a5 (Bolal g0t S pé g Sp e L)
Wrad 5 5051 § 5,50 5505l L ANOVA 503l 5l o dloee JUig s ehaws 10 ails STl a0 VY0 5 4+ FO b S ol il (oo 5l
a3 L s oD ) e bagesT ool sl oyl sine gelaes s ooliiasl g Sy UL (e 5 Jis (glo yeie il e (sl
&S YL iy g sl se ).ula 33b STl aggly g Camd (4390 S puf gy aS Sl L (VXF) S (650503l L ANOVA 5051 ol (laasdly
7S iy Ced 50 JlpospalanlSasl (o) Camnd Jillie ) g oy Jp Caws o IS Vb (5, 4S5 sba (P 1 0) oo JlyespglanlSl oy ) Cad
o (303 @S 500 Bl 1O 0) 2 68 JlregaslsnlSd o2y ) o 5 ity 5 (VL G5z w3l ST sl (I L Grimen w05
Ll dp<+/+0) 5,005 592 S ol il cpdo e j0 diells O3 5 8 s 5 Cawd G ST YL S e 40 (510 sime Dglas aS ol LS
S sygbar Subls 0925 JlagaglgnlSial o) S 5 B (VL 252 Glie 53 Fp 5 S IS o (5)l3 gme gl g3l STl 420 1Y 5 4
lo Llgs cnl )3 f2eS JlresaddnlSnl o) S 5 i VL B2 02 S S
Il yos2) 0[Sl 8y s tal38] T Bl g 5 il b g lie 10 axallos o 31 550 8 il j0 (&S VU i 2 lo ire alS 16 g Aot 9 Gy
kb oo |y (w095 0l )3 (B poe nl ) (65K Sz (B9 Dluyel (b 4 4z
el o3l e JlpesmslgslSsl o, S VL s> Hojlgands

\YaA o AVA-AAY P “'AA}\& AJLQ.:I cc‘w 095 cé.:}i c‘,l.ﬁ Sladlas AJ.?.&A

. Q\VV‘T’YYT’VUAL ‘ul);l ULWQ)S =] ‘QL.M;.))S oKisls ‘GcLo_ol 9 ‘SSL.Al r:}l.c PRCERES “5.;'})‘)5 |a9.1.c 9 (PN 05; M&o ‘.,u)éi

Email: s.h.hosseinimehr@uok.ac.ir

haie gl Bl g5 9 3L ) (NS 28 Jo 4o Jolie dosds
Jasl Jds a5.0,ls 1,3 (goamie OS] g ol (B yme y0 Sl do 4 sl oly8l ddaas (o dxlllas 45 039,
Elz Jolie ;0 K0S bgil g gl w0gd 5 oinS glalymetul Ot 3 (S Sl oa B (glofg Az s 23 (nl Conex
Jrogasils Jaie g S lyg3glgnlSnl cslogd 5 a3l slogd 5 Ol 50 Gl 9 oz WS Sl (65 Sy Sl S0,
Sl Casbge o Slss el Wilgh oo Jaie o 0 IS > 0b bise o dilisee slacaon 3 SeilorsS L3, 51 a7 o3l
29,5 iy Sl ol (25l 5 ple yo el 5yl o el (e U

DS e )l (S Gy ails Jade 0,50 )8 colaiw s g0

(J)iw.» a_,\.\.w..;‘}.& Q.}.ﬂgul;.ﬂéjs ;C_Lw.» AUL:'-AJJSAK/\.'.:&I‘: ‘jl.a:}‘j‘fl...p‘ C}l& S A s s‘;;j)_} (_’.Lp}d-’d \;1-’_;5 a};)\i:b“
Q.ﬁ.;Q.M;t.:.mVA&_HAK.JJ.Jg‘;.i)‘)jcj.k&a.kg.;ﬂ)‘J;jJ);,g&n)ﬁa}Jfébalv

AV


http://umj.umsu.ac.ir/article-1-4825-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-23 ]

WAA ot D) ojleud ¥+ 09

By pole Slalllas abre

ey 9 S 2V Sz Dol ) p 4 (V10)
28 008l g s YL 51 QUy LS—25)5 e Jlyesel 215!
S S a8 ol s lagyT adlas guls a8 szl , S5,
w9 P @Yb (S, e Vb Il L0 s
Sl 5y e S lals Sl b o seS Jliesngls Sl
odaliie (Jgli i g 5 S G JID )9 58 913l o Ll
() 2is S5
30 SleMbl 55005 g sl pin 8 4 d> g Cool 4y azgi b
) S dian) 4 pa—ady & L0 Soile LS Al o)
;0 g3b —aSTaul alizes sblss jo auedlow ol 3l 5y 5
LTas coul opl ,ol> guios 5w adly 0 .0l 1, JUSg,8
5o edlw o8l 5 e s 5 GLD o (5hlo Sre Dglas
L So)ls 3529 Jlyesmslsalinl o) S g i3S (Vb (A5 2
ot )5S S 8 1 0550 0 Gils 5 AT ALl 4 az g
5o Al M L;waijl L;]..im..,.: LSLQLS}.;IJ:;-““I ol;ul 5o
b5yl Sl SedS o 503l ax g 0 Wl e axlllas
drw o5 g obml Al 0 piored g diale ol 8l S SolenS
Ade pi B opl o als OS] nsle g gleys sleasly

sl

WS Uligy 9 9lse
Olgieds 050 diallus ;a3 YO slawy 0,50 ded axlllas G (0
3 oS agad by, )5 ES 1 Sl ko 50 (5Ll Wiged
J9or ) G (slagogej] Slasie dg lodan Solai g5
Sl 5og03] (sl anlllae Bum 3590 40 Tl )0 el 0 00,91 )
(S 5 Al 5 (50,5 g 0D ool el o Bedos
15 50 (Savcl gailw 5l 3l gl ) sl i
Sl (o508 g s ey 08) K3l S 500 ML g (o iz
3 plaS e o bl Lieghy jo &S b bl b g
55l 4 ) 9,5 Wl slags, bl iy sl gioges]
925l j9S) (S DB gt el 5 (05 sals
0,5 il 5,0 o Soge;] 5l plaSad Craioren .ol (S
i Vb 4ol wild gacseme (2 b deso ozl s

P e aailad 4838 Jlw byl gL b acisy oY

Wole oo pleil |y g3 Qb Jas a5 cwo flgicd by S0

2 kinematic hallmark

AVY

9 ot Sle S Jalas lsiear | JlpesngllS ol o2
oS el 00 e eadly 45 el 00 ¢ ylao g3l 5 Sl
sl o8 > Jlade Sl 4w YL 4 gk &5 > i o
8 S Glezial ) leses jsbay ol esasilS Jade jo ool
Gt olalllas s il o sl Vb i 2 oaSebie e
oS cawload plo &lg ,0 (V) canloass (51T cods oyl
Jade 0 o8 > a0 90 5o il 4 il J5 STl (b o
Oge SemlygdgylSul Jate 0 OS5 > az )0 Ko JlegrsilS
az o Ve aild astal gaz ;0 VA 50 Koo g keds 0,5 0
J—aie ;5 &8 > ax 0 7 g JlegagilS Jabe o &S >
Y oS o oo Sldlas (1) 0,05 o0 O 90 Sl g gd g S0
Sosliiwl bl SewlgiglnlSal 5 Jlroga9ilS Jade am T L
oS alamlil (V=Y) ailos, S (o) Jlregsln Sl o
3 S8 Ol RIPI L el s 4 ety crl (09300
Ol Slllae il Sl 5l Sl b Jlyogo9ilS” J—olie
Aozl lse cl SKan il L zals ol a5 wiles,S
Slallas g,0ml3l s b b gy po 1y aild e do o S
M Sy e JlespglnlS—al o, 45T Wles S Gl
Sl LS Jaie &8 1 Can sy gonmms i (SslerS
(Y
@ 3b) Olidod &5 99 (oo patids Gaiod Slusl g5 b
Ll s sl ssalsil Gomen ilise Jalse (o)
2o Jole g (Koad (09 )55 f 5 S5, (25
Ohlen 5 sen g il Jlregagln Sl o) (59,
oy 5 S @Vl S 2 o 5B eyp 4 (V0N F)
Oz )0 45 W) le bl cnzsls y Jlyegnglsy Sl
WS Vb 23z Ol 3 )l Dyl (S cel il
QS g c by gz Hlanadl g YL S5 (508
5 Bl 50 05,5 59 a4y S (500 (2YL 25 2 ol
Bl VS i b Sz (IS &S
S,z S cans il i o aSTal a0 VWO o ioren
S5 (V) ctls axadls 13 g VLS5 5l oy VU
ot 4 e e ol 4 09y (l o)l aalllas o az g LB
P leals g wiog aisls p alizee o slrog,S 50 5 4l
O e S 9o 00,85 A wlie oo LIy S 2é s
O Seomw 93 (5 ol (215)] e b (a5 sl S,
b bior 38 ol 5o pansins Jale (i o5 Wb b

OhlSen 5 4o (g 58 Jp jif g 5y Cawd (i dipa) 50

! scapulohumeral rhythm


http://umj.umsu.ac.ir/article-1-4825-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-23 ]

e 5 oo (s Cppantsdpuw

o P d O Jlposm Sl 031 Cd g Colytil cpajon 3 S (g o 2

25931 3 e gasl plonil e 53 al3 g ps (il 25 > )
3 gl auo gliwly j0 sud pax die Bud 4 b ogs o dalwles
O e A g (SaS 03 S 5laiS oSS g VoAl ol
oolaiw | STl mmo &8 > dalol g £9,8 utro 5 o b
sus)f@)\)éa\l.olsb@oy)—lﬂ C«.‘;‘ﬁ.g_);)\)).é L’ﬁ‘.\)yom
Sgs oy LS o lecws & Shabg 0 S sl ) oS >
SrSoilul (Gaml [ oYL is 2 i) S Colinl iy 59s
£90 yogiedSiol sl oslain | b @S YL (i3 > gam 0 b 0
SrSoilul g ad 5 )18 (@S ) S oYL ad (g9, oS
Sl 53 S o B s 7 JlpasasliylS | 0, (1Y) 08 o
Sy ylaie g Al Gl a5 a0 VYD 91+ FO o aSTal oy
S &S s g9y 0 aS (5 esidSy) ool Wl b ST oYL
A (oo oolain Ty A e gz g b oo 2 ool i ls
S o dw xSk g Oy e plal (b a1y CS > e Sogej]

A oo ool Jdoiga s Cge

SIS g 93k (55 samels (s pSoslal sl ot as S e o
S5 51 (ICC= < IAF=+ 12V ) s soliwal (V) 7 jiagindSiul g0
The Base Line ) il o aSlal 6505kl sl yregndS
Bubble Inclinometer, White Plains, New York 10602
S GV iy 6 peSesl gl ,Ses yiesidSil 5 (US.A
Digital Protractor Inclinometer, Absolute/IP65, )
b oobil el o oge3T 5 o eolii_l (V82413-00B
G5 Cand s o)l Jolf (B STE 0 e algs am sl
plsl ]y ol JUg S gamio & hlote cond o iS5 o
(53 i | ien 55031051 (51,) Jg) srosialSinl i s
95 S 3l oalit | b aSgils S poxia 5 s (5390 ,5ba
Jld paSTol b o so g 09031 5109 o0 g5b 4 Juaite
plxil |y o9 085 Sb oo &5 (Gd) 5p o5k L )
plml (Bolai &)50a JUig b mhas 13 1) Jip né 5 (W0l oo
O IS8) o)l o5 ails STl az 0 VYO 94 (FO j0 500
Al ) ol S, ar 0 FO a0 ce Cwlg 0 Sogesl
S olr jslateds g 00 @ lati pgig e b IS (nl s ploxl

(Sle 5 il Bl oul) oo sla Soge3] Slaseine :(1) Jaus

(eShS) prx Goatils) 95

(JLo) Slows

FY/A5)Y VEFIYEEID

AL Yo

) Jis b gl 5o 53k a9 40 STl 5 S Wl 52 555 0555 3] 5 5 (1) S

Jlregpgdnlil o) Sl 5 (YL 2252 2 g5k —asTl
A_M.JLM 6‘;} LWEEEWOY- ‘51 uyc)T )‘ Sy O oola !

Gl g ol oolaiw | Cow 0 90 (o SR 0 sl prie

o33l Jolis (bl Ll 5l 3aion laacs 8 (y9031 (sl 0

ug.a)l o ool u;)s.\JLa)J LJ“""” 6‘;} u.:)....o._w‘ - dﬁ)fﬁ“’JlS
Cawd ¥ x STl ale; ¥) (YXY) 56 (5,505l LANOVA

gl g Fp e g s Sl Gl (S et g S

5 Inclinometer


http://umj.umsu.ac.ir/article-1-4825-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-23 ]

WAA ot D) ojleud ¥+ 09

K55 psle Slalas v

Jlregpslan il o) Cond g pton @5 VL 252 93l
o (o903 @l ;S0 Byl 5L 14 0) 353 o0 7S
O &S oYL i > RPN L;)los;_u Sglas oS ol oyl
S Syl o jey 5o wkellw Sl 5 8 g 5 S
g3l STl Az 0 IYD 50 o Ll P> +/+0) 5l 35>y
GRSz Olee 0 S S g Fr IS m S Dol
A 6ysbar Bl 9929 JlregaglgylSinl o) Sond 9 i3S (VL
el o) S g i (Vb (252 S S

P 100) () loged) cuslo Llgy ol jo eS

S asd F s o /00 5l meS Lagesl sl lp

85 D jeo V8 a5 SPSS 13l 6 5 0 bosls Judoxises o0

sl
ols olis (YxF) ;%0 (5,u50;5l0l LANOVA 905 gl
6 53k ST 4 gly g Sid 392 i ek g Fp S
) Sw e g (V Joo2) &5 V0 (22 p )l
Sz S G yeba (P 1-0) o)ls (F Jgaz) Jlyegs)gy Sl
) S hlie )0 g i day S s o S YL
O Sl agly al8 b e ol bioe yeS JlregaglgySe |

S oY 152 gsb oaSTal agly g Sn e g 5 s S (TXE) ANOVA (gesl ol (V) Jgur

P-value F Sl ygdome puSSle ©ol;l a0 Olygdze £geze ele

oo Y.vs V- /Y ) V- /Y Gip e 3 ) Comd
ofeeex \IY FYYT/oa YIYY \YY-Y/YA al;

25

20 i o

B 52y Sod

15

10

5

.
o slemsm
a5 ol rd taie P ¥o

93k oSl alizea sbly; ) Jip w9 5 p ST (VL 2352 Oliee (Sl anlie 1)) 510903

0,5 oolai ol yiea SOl 51 Jdo g0 4y asdlae ol jo Lo ol
ol el pgs g ol oo (SidS sl b5l o b IS
A gt g anse o8 5 ol BT LS (hsy 9 B Ay
Aiadlw ol Bl S 4 10,5 oanlive Lo adllas cpl jo 0il o0
S0 (g LS lbcw s a5 JIb) colpn laans g 50
Sl 55l 5 ey 5SS 5 e 4L 595 (5 e
S0 50 Ll Sl oo b Selas S’ ool oYL o >
oS 20,5 onalis Jlegagd gl oty Comnd s (Vb A5 2
S92y Dgld Sy g g Fp A5 a3 1T0 50 by o

VWO 580 50 gyidon Vb (52 iy IS 4S5 5bay il

AYQ

GriSdauia 9 G

O S S (el oy g aslllas (] 5l San
Fr e g Fp e im Jleergdnlinl o) Coni g Sl
arllas ol 39 53k o iSTul Cilie (sblg) 4 il ol
VU G5 2 e 55 6o ine Sl 45 ol Lt ol
byl pdajgr 0 aredlo O3l 5 il g 5 S (G i3S
S g3l aSTaul a0 VYO 9 e 50 Lol ol 09 g caiS
D) 7S Jlresmslgnllnl ) S 5 i YL iS5z

s oVl 7 e e (s e L3 Slallas
2] 4y ilos S 515 1S el i g o AES iy
o yolae (VW-1) ool o 4z 0 0 U -0/F 5l wlodts

OSane Bl bYs ol oo S Snly (i > 4 by ye


http://umj.umsu.ac.ir/article-1-4825-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-23 ]

OISan gy (it Ao

P Cwd o JegpdlSnl i) o g Colpinl (o 3 S e oy 0

oeolS Yo 5l (Gl (F) cenlonds 09,5 cpl S s i
o cplar oo ol asdllae il ol 8l cazs” YL s >
85 ol el g et e 1y 095 8l (g Al a8 il
] A BIAS S o Cd A Cid (5 S oolai ]
S5ty Sln RS S SS90 A )0 S 4 cnl Rl
b bl 5o Sl e 5 89,0 anslr i3 (pl o asle (ol
st FogialSil ) oSl ol o5 a8, i ols
S, i o Ll ol 1) Gioss el bl s SileinS
5 B Sd (@b 23 pedle S 1w YL @ g3
o 4 OB > Gl ey s 00 (2 S
Bl sgamae 3l o)lge ol as ojls S gum 4w SilesS
oolaiwl b S SsloinS gy 2,500 Bhb g yol> Gudod
S50 50 bl g 48,5 &0 Ll O 5oty flegi Sl
Jelos slo 39, 9 510l 4 5l o8 e (b s S Sile S
Az o a5 Wakie ddllas ()l e Cpismen o)l (Sl
O g S GBS § Wl anlllas ol logyoge;l soles
(o3t 50,8 il ey a5l oS 5%l Jlo S 58
oS oo odpliie laiedle dsels aBly oy o Lol il |
s lxial Gl o o oy o @ 33l 5l (65l &5
SlaisS (53, 2 ol Smn Jolye al 51 1SS 53 5 el ol
Al s ams )13 595 gl tlleos | b 5 il s
g ordb o |y pion Sl b g anlllas dh> (pl jo 380
Oliione 4 1) o ol )3 gl plonil dllis ool QA ss
s g S
olod 3l as wSls e p3Y 095 asdllas (pl yadioe
3 iz 5 03 05 (5, Kan Buinwi ol ;0 &5 gls oges]
g Sis anlllae oyl 5l Jbe ol gz Hliws S oK il

igled Slo,ad

References:
1. Inman VT, Saunders JB, Abbott LC. Observation on
the function of the shoulder joint. Bone J Surg 1994;

26:1-31.

4 specific adaptation to imposed demand

5 Winging scapula

M

S (Vb S5z GO fheS Edlo Ald (- aSlal 4z o
JraspelpslSl o, alons Jga b 4 4295 bl 5,
Oyl 4058 o0 JlregpglplSsl o) S (31 4 omie
Ol dills B30 50 55 5ef s (128, YU ol 55 500
S S ygiglgalSen | Ja de 5l JlyaggilS Jado &5 Lo
sl 0049
(@b 2 plejed B g3l pdadll (b jo IS jsba
Ol > ol (oled aiS (o lay ()5 252 g Al s
Sl cmlin pda o o S wSgalS 0 5a> 45 Sl el bl
593k ()0 Ao b (S35 jlg 0 sbml g3k Glgsi |
o5 slasd b gl GlsFin | S (K p 0,95 5 5l rizren
Wl I3 4l ol o o bbb 59, 2 28 g (05
YT  ol 3l o a8 wlools ylid Slalllae (Y+) wiS (5,5 ol
e )L Mo als [ Soldl L5 ag 0 w) Al
YL LSz s le s G o o Bl S (S50,
alayly, @S oYL id e e aSl 4 ax g3 b g ol (g S
oo 53 S8l enl 33 31 JlresmelgalSnl ) Comnd b (sSne
by 5ylocne oS Jlregaglgnliiw T ) s le jlaro
30055 axdllas 0 (Y+10) o,Ken g o0 (G 005 oo
SRl 5 p b g iy ALd o B VL (A5 52 (e amlie
Iy Gulosre Dol (e YA-YD o aiald) j 1559 ,ue
LT s WL by GS3559 05,5 5o Lol wio S5 osaliis
2 G @b A3z OS5 cnl 5 ST as a0
(5) oyl Jlisg 3 pdaw jo ails paSlaglax 9 VY0 9+ sblgs
Tkeazss s @ ol )5l Jol 4 255 @l azgs o Lo
S b))y 09 Sedlbe Jdo 4 aS oS Gl g wiols gl
S8 5l VL5l Sl OIS 559 4l g e YL I Cb
sloled 5 ol o b bl i easS oo oolinal jivy 095 iy

b sz ol 4y e g oad 85l Ol e ol 5 S0

2. Ludewig PM, Reynolds J E. The association of scapular
kinematics and glenohumeral joint pathologies. J
Orthop Sports Phys Ther 2009; 39(2): 90-104.

3. Lukasiewicz AC, McClure P, Michener L, Pratt N,
Sennett B. Comparison of 3-dimensional scapular

position and orientation between subjects with and

I Glenoid fossa
2 Impingement syndrome

5 Shoulder frozen


http://umj.umsu.ac.ir/article-1-4825-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-23 ]

WAA ot D) ojleud ¥+ 09

K55 psle Slalas v

without shoulder impingement. J Orthop Sports
Phys Ther 1999; 29(10): 574-86.

4. Ludewig PM, Cook TM. Alterations in shoulder
kinematics and associated muscle activity in people
with symptoms of shoulder impingement. Phys Ther
2000; 80(3):276-81.

5. Hebert LJ, Moffet H, McFadyen BJ, Dionne CE.
Scapular behavior in shoulder impingement
syndrome. J Arch Phys Med Rehabil 2002; 83(1):
60-9.

6. Hosseinimehr SH, Anbarian M, Norasteh AA, Fardmal
J. Khosravi MT. The Comparison of Scapular
Upward Rotation and Scapulohumeral Rhythm
between Dominant and non-dominant Shoulder in
Male Overhead Athletes and Non-athletes. Man
Ther 2015; 20(6):758-62.

7. Hosseinimehr SH, Anbarian M, Norasteh AA, Fardmal
J, Khosravi MT. The effect of age on scapular
upward rotation and scapulohumeral rhythm in
healthly people during shoulder abduction. J Urmia
Univ Med Sc. 2014; 25 (9):803-9. (Persian)

8. Yoshizaki k, Hamada J, Tamai K, Sahara R, Fujiwara
T, Fujimoto T. Analysis of the scapulohumeral
rhythm and electromyography of the shoulder
muscles during elevation and lowering: Comparison
of dominant andnondominant shoulders. J Shoulder
Elbow Surg 2009; 18, 756-63.

9. Warner JJ, Micheli L, Arslanian LE, Kennedy J,
Kennedy R. Scapulothoracic motion in normal
shoulders and shoulders with glenohumeral
instability and impingement syndrome: A study
using Moire topographic analysis. J Clin Orthop
Relat Res 1992; 285:191-9.

10. Forte FC, De Castro MP, De Toledo JM, Ribeiro, DC,
Loss JF. Scapular kinematics and scapulohumeral
rhythm during resisted shoulder abduction —
Implications for clinical practice. J Phys Ther Sport
2009; 10:105-11.

11. Ogston JB, Ludewig PM. Differences in 3-

dimensional shoulder kinematics between persons

A

with multidirectional instability and asymptomatic
controls. Am J Sports Med 2007; 35: 1361-70.

12. Struyf F, Nijs J, Horsten S, Mottram S, Truijen S,
Meeusen R. Scapular positioning and motor control
in children and adults: A study using clinical
measures. Man Ther 2011; 16:155-60.

13. Ludewig PM, Phadke V, Braman JP, Hassett DR,
Cieminski CJ, LaPrade RF. Motion of the shoulder
complex during multiplanar humeral elevation. J
Bone Joint Surg 2009; 91: 378-89.

14. Fung M, Kato S, Barrance PJ, Elias JJ, McFarland EG,
Nobuhara K, Chao EY. Scapular and clavicular
kinematics during humeral elevation: a study with
cadavers. J Shoulder Elbow Surg 2001; 10: 278-85.

15. Ribeiro A, Pascoal AG. Resting scapular posture in
healthy overhead throwing athletes. Man Ther 2013;
18(6):547-50.

16. Mandalidis DG, McGlone BS, Quigley REF,
Mclnerney D, O’Brien M. Digital fluoroscopic
assessment of the scapulohumeral rhythm. J Surg
Radiol Anat 1999; 21: 241-6.

17. Freedman L, Munro RR. Abduction of the arm in the
scapular plane: Scapular and glenohumeral
movement - A roentgenographic study. J Bone Joint
Surg 1966; 48: 1503-10.

18. Umehara J, Nakamura M, Nishishita S, Tanaka H,
Kusano K, Ichihashi N. Scapular kinematic
alterations during arm elevation with decrease in
pectoralis minor stiffness after stretching in healthy
individuals. J Shoulder Elbow Surg 2018;
27(7):1214-20.

19. Kai Y, Gotoh M, Takei K, Madokoro K, Imura T,
Murata S, Morihara T, et al. Analysis of scapular
kinematics during active and passive arm elevation.

J Phys Ther Sci 2016; 28(6):1876-82.

20. Du T, Yanai T. Critical scapula motions for

preventing subacromial impingement in fully-
tethered front-crawl swimming. Sports Biomech

2019;29:1-21.


http://umj.umsu.ac.ir/article-1-4825-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-23 ]

Studies in Medical Sciences, Vol. 30(11), February 2020 @

THE EVALUATION OF SYMMETRIC RESTING SCAPULAR
POSTURE AND SCAPULOHUMERAL RHYTHM RATIO BETWEEN
DOMINANT AND NON-DOMINANT SHOULDERS IN ELDERLY
SUBJECTS IN DIFFERENT HUMERAL ABDUCTION ANGLES

Seyed Hossein Hosseinimehr*!, Mehrdad Anbarian®

Received: 04 Oct, 2019; Accepted: 27 Dec, 2019
Abstract
Background & Aims: Previous studies have stated that the scapulohumeral rhythm dysfunction can
make a person prone to glenohumeral joint pathologies. The purpose of this study was to survey
symmetric resting scapular posture and scapulohumeral rhythm ratio between dominant and non-
dominant shoulders in elderly subjects in different humeral abduction angles.
Materials & Methods: Thirty-five healthy elderly male subjects (age: 60-70 years) participated in this
study voluntarily. Two inclinometers were used to measure humeral abduction and scapular upward
rotation in scapular resting position, 45, 90, and 135 shoulder abduction in the frontal plane. Subjects
performed humeral abduction with dominant and non-dominant shoulders in the frontal plane randomly.
The scapulohumeral rhythm was calculated from division humeral abduction to upward rotation of the
scapula from scapular resting position to 45°, 90°, and 135° humeral abduction in frontal plane.
ANOVA with repeated measure and dependent variable test were used for comparison of differences
within-group and effect of independent variables on the scapular upward rotation and scapulohumeral
rhythm ratio. The level of significance was set at p< 0.05.
Results: ANOVA with repeated measure test (2x4) indicated that dominance or non-dominance
shoulder and humeral abduction angle had significant effects on scapular upward rotation and
scapulohumeral rhythm ratio (p<0.05) as dominance scapula had more upward rotation and less
scapulohumeral rhythm ratio. Also, scapula had more upward rotation and less scapulohumeral rhythm
ratio with increasing humeral abduction angle (p<0.05). On the other hand, paired-sample test indicated
there is no asymmetry between dominant and non-dominant scapula in scapular resting position but
there are significant differences in scapular upward rotation and scapulohumeral rhythm ratio between
dominant and non-dominant shoulders in 90° and 135° humeral abduction in the frontal plane (p<0.05).
Conclusion: It seems that clinicians should be careful in designing special training to prevent shoulder
disorders regarding the significant decrease in scapular upward rotation and subsequent increase in
scapulohumeral rhythm ratio in the non-dominant shoulders of elderly subjects.
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