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Predictive relationship of strength and glenohumeral rotation range of motion with
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Abstact

Considering the important role of the scapula in the glenohumeral joint movements, its position on the thorax
can affect the function of the joint. Therefore, the purpose of this study was to investigate the predictive
relationship of the strength and glenohumeral rotation range of motion (ROM) with scapular dyskinesis (SD)
in female athletes with overhead-throwing pattern. The present study was a descriptive-correlational
research on 60 athletic female in volleyball, handball, basketball and badminton. The Lateral scapular slide
test was used to examine SD. the dynamometer and goniometer were used to measure the strength and
glenohumeral rotation ROM respectively. Data were analyzed using Spearman correlation and multiple
regression tests. The correlation coefficients between SD and the glenohumeral internal rotation ROM (r=-
0.734; p=0.000), the glenohumeral external rotation ROM (r=0.693; p=0.001), the glenohumeral internal
rotation strength (r=0.674; p=0.005) and the glenohumeral external rotation strength (r=-0.719; p=0.001)
were significant. Analysis of the research model showed that about one-third (30.1%) of total changes in SD
were dependent on the independent variables mentioned in this regression model. therefore, screening of
athletes with overhead-throwing pattern must be taken into consideration in order to recognize SD, and
participate in corrective exercises to increase the glenohumeral internal rotation ROM and the glenohumeral
external rotator muscles strength.
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1. Scapular Dyskinesis 2. Impingement Syndrome 3. Rotator Cuff

AL


http://dx.doi.org/10.29252/jsmt.17.17.83
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.8.8
https://jsmt.khu.ac.ir/article-1-368-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.22520708.1398.17.17.8.8 ]

[ DOI: 10.29252/jsmt.17.17.83 ]

YFAA Ol 5 5l Y osled g9 5 B55s b 53 agh

53 Sl = &S 5 B sy, Mz Cud3 ey LYV Jules 5 B g ((V0) Wngel 5,058
SO Al 5 )bt sdias ist o Slas b oS il s (S oS e ISt O 5 b 0L s
LosSde Jal i s o Lal a8 Olimens 5 (V) 50 Wl 05 8 51 50 S oS = el Lo S 5 oluld
V) cl a5 e 6ls slacan] 5 5

S s s A (S aals GlelUS s Ol aS (g sba ol VL S o Wl LS feade
S Vo S 5 5l (Sulass i e YL OS5 ald sl a2 bl L 85 Gl 1t
oS53 Olge & Dl 5 S Sl el alas 0l (M) 5515 5L 53 VL Dld e b sl ST ol
S s 53 ol 2l (VY)W dal s Canl a2 058 Jrsee ST 5 ol ol b (ls K6
S i b oS ol s 5 g bole o VL sla 2355 03 a3k (ol 5 Al Glastias i
@y S aals 5o dole pde Gy a1 SIS, (DU 28 SGSG Ll b e S 28
33k ol sk 2 o OBLae DLl s ins 5 g5l B 1 (S e Al S o g
(1) e VL 0L 5 05,5 55 amlan L (Y010) (BKan 5 e liwly s 53 €(AQ) Llas o
5 FeS il s i o S o aials e VL OS5 50 &8 dl s (S 8) J xS o5 S L
) el S, 05,5 51 5 i keSS S|

a8 0, S 63,5055 b ity Slaalllae plawl il Glacan] b S oS > el ey e U
S oS o DNl L als it S auls 5 Spdb 2alS Ogmen s o fulge alaly )
Slacanl 5l (580 Gaa LS Sodu] Slallas 3508 4w 5L (omman 1l Coaal il el
3 Shes Lolge & i laddllae Sl il a8 3 Do Wl e (VL OS5 55 s
Gols bl 6ls el 05 o VL OLCES )5 05,8 3 1) 6ld (25 (S wisls 5 )8 O gean
wals 5 8 aaly pwy poandllae cpl 1 Gda (pl by syl sy il e S OS> I
o3 eddoly Jolss 5l alUS o ag sl 5 BSOS - AL AL 2l s s Lt S -
el O s s JLS cdltis (JLdly slaand ;) 05 OLIKE 5,5 L3 a8 a8 > Dol s i

L]y
Iy slaand; 03 OBSGL 51 810 (555 & ol (Stsad 5 oo 55 S ias 5 750 5l o= Shasy
(3 ijj.l:S'\Y/oi'\/M 05 JLYYAYRY/E0 tou) e YO U YA Ol 5 JLSies oJlda
4 gad o e Sl3le 5 Sl eslinal b 8 el AYAY JLe s OIS Ol Jled - (e 5le) 10 0/0A
Gl » €55 00 sl Effect size £2=0.15 , power=0.8 «<0.05 -3 ks 5L 550 >
G s 53 5 Ladde 4 5ed N 3l (58 W gad Sles (b 5 Al 03 (e S5l s
03 ke o5 Sl adle Jle aw BBl 28l 05 G ol G 4 5555 slaslae LU

1. G Power

AO


http://dx.doi.org/10.29252/jsmt.17.17.83
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.8.8
https://jsmt.khu.ac.ir/article-1-368-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.22520708.1398.17.17.8.8 ]

[ DOI: 10.29252/jsmt.17.17.83 ]

I L Sl fade i (S aals 5 Sl i el

el o Slaslae 5 S S - DDt 5 Oty 5 Il (b JLLs glaazs; 51 (SO
LSS dile o1 a5 5 gole Tl 51 el oa 53 035 5 glaild S 4l 53 555 552
S o 4 Ml (SI6LE diy oS SSlae JolS Sk (sl iy a8 a0l poiial 51 oS 58 53 (S5
Wla Ll ki JU o S5, Sb (sl s 0oL Sluls Wls Sell S e
PO 55 il oS 55 (o aile 5 (ol o5 5 Ll Gl e 2l s Y el
S p3Y e e o Sde slacis 4l 650 se EOUI L Il dad s Sl (6 1l Olylas
5 Soslpmar alan ol 5l b S ge3l B55s Gl 5 (635 Slasilio (e 13 35| Jtags 6l )
laandy 53 S350 WA slias el ety e ol 5058 S g5 31 L Slulae 5 5 S0 2
oo sl s e Glag e S s B S 13 Ll sy TS e R el LS
o3> LS 8 yhagh 53 &S S Il asle 4 0L S8 T sl oz 2 5 3555 slaskas
INEES N T A A W3 Ladbyﬂm)'l et s> LA

Laosls s xSo3180 sla b,

ol 03 S )l LS oS S il SR 0 g3l 5 S S8 o I ) (5 S S e SN
d 3 355 Gl yen sloms o e S iS5l lIS a Sl asls abols Oa3l opl 53 (F) A el
o 1SS e Lagg Sl 1 el a s (S o3l (6ols e bl STl a3 5 8000 Cun
S L) /0 Ol a4 sl oy so 53 s S dcloee L@jwil...ach,.s)f plmil s 55 58 55 5L
G /AL S Ogesl ool 85 850553 obL (VAAA) LS (V8 0) 55 e O 03]« 55 Ol 5 5w b
) el o3 505 3,158 Calises sllss 53 /A0 B oWV 1L 0T as S05 . oL 5 /AN

Wla ol g oty it oS s el Sl gl ihile ol g Sl i e S e als
S dals (Sl s eslinal G el [ 5iS el TeulBY S b Jpams a4 ,¥ el S )
ol S a8 5 g3k ST e a0 BLST L 5 ety sl Cany s lld bt D
el 53 5 e s a3k Dl s ls G S S Ssps 4 (1Y) s S el
Jlosl L a8 S L3 Sl day 255 o 513 s 3 Ol gl slazal 53 OF S mte (553L 5 a3k Ol
Sl amd e 3L ol 5 S I Ol e pll Sl el (SeS 0 8 S LS
A plnil La 53 g3l 5 s 53 b S o3I s 53 L (A) 3 S

b o 5 s i sl o8 Oesl bl sl LS 2l g JS I 5 0,8
o5 Camdy 53 g3ga3l A eslizad K 6l 528 sl "(MMT, North Coast) . T, |
b8 o )3 G e 350 Aol oS b )3) @')T eSdE a8 5 550 ASI a8 BBIL

u;;jﬂﬂj( ¢ 93b u.g-)b'-jdb'-b O e B L;J.Sa)'\.);\ sl ‘u_i.é 33 éy)\@sauj‘ﬂ

1. Lateral Scapular Slide Test 2. Lafayette 3. Manual Muscle Test (MMT),
(LSST) North Coast

A



http://dx.doi.org/10.29252/jsmt.17.17.83
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.8.8
https://jsmt.khu.ac.ir/article-1-368-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.22520708.1398.17.17.8.8 ]

[ DOI: 10.29252/jsmt.17.17.83 ]

‘ VWRA Sisls 5 5Ly WY o5l ccs 0l 5 oins b s ias,

S A w5 el w5y S S el Sul ol LB S el
o oSis i amio 555 08 St nl Sase S S 3l 550 s a8 S 18 Aol
0250 e o2 Sl A plasl ba G 5a3T 5 w53 las S0 3ll s 53 (VA) 3 S S p S kS
D355 Jloji 4 a5 b Ad eslinal gl sad S B eal =5 S edS (5Ll 05051 I aesls w3
Slr 3 5 sl (St Oga31 5 S S o I U L ke LI ) 6l baosls 35
Les 53 Olayor gy 4 €8k O g S5 Ogn31 51 S &S o I L s it (s iy bSO o

S S a3 o< /00 5 a3 S eslind (VY a5 SPSS )l sle

basdl
d}t}-‘je\;uf‘)l;-j‘jk:-bu.:a-ﬁQ)ﬁcmbf)b)&\syﬁéfM\meffﬁbu.n
1o o g5 ) J)JQ-JJJSC,SF

(sz')ufdfdyb‘}xuyﬁQ)ﬁtﬁl&&ﬂ@sfub\d‘gb

aals Sl S 2l oSl B
V/o-Y/V Vi WA (o 5le) &S &S = JHasl
Yooy o/\V £4/40 (a5) 0ls Jotls it o S > ausls
AO-\YE Ve Ve (4,5) s ol it o S o aals
A=V Y/t YA (p SLS) 6ls s it o o5
V=11 Y/oY \RAA (p SS) 6li ol i 2 )05

Y dsdr s S S el L 6l i S s S e aisls Ol ] S 0051 s
)MJL: f)l;-}&}‘b ;J':”}J’? JSJ} Lals QL:»L;.:M..@.&\_A.:‘J..& AC:LU U'l‘ L;"Ua‘ el oS C)b

S oS e
Sola e s =
e —ovr Slo oty it S o aals
e LA Sl ol it S il
Ry AV T B P SRt
e — M Bl s i o,

U'i‘ uﬂL&‘JJ ol ol Q‘J\VJJJ;-)JWB- g:""hﬁ}.’. d"}:’w;) J.,\.A u:u)\].:‘u.b}:]d LgLﬁo)LaTw'))b-

AV


http://dx.doi.org/10.29252/jsmt.17.17.83
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.8.8
https://jsmt.khu.ac.ir/article-1-368-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.22520708.1398.17.17.8.8 ]

[ DOI: 10.29252/jsmt.17.17.83 ]

I L Sl fade i (S aals 5 Sl i el

(CAKADNSFRES NSLBE emt}i,\,sdms%yjm (e 3503 5 g2 &YLMJ.;[} OB
)JQM;)JMLSLQWﬂ\.’ﬂ\.'(...m.:‘_}GMSQSFJM‘)JQ‘MJSJ‘MJJV'/\ ASJ\A.DL;GQLL:

S S5 e 23l 4 b gy p slaeleT esds X U

35500 s slas | odd b s i | () s o | (D) 6Bk Stcan b | s

Y/ \VEq Y VA v/o0Y \

5 (Ve S5 Olesd) Joe Jites sla iz Sl 5o (CiS &S 1 M) ity S aie Dl s o g5
el s ol OLES £ Jgd s (eile3l Ol i) Js C)b'- Jolse s

Slimn g [ F | Sl Kb | al3T amus [ lhsdome psemme | Sl i ane
VARN AVARNY AVAA/N + ¢ ¢ FYVAY/ENA Ogm S5
£Y4/0\0 00 YEIVY/YIA odiledl
04 07410/VAR Js

3 5eS s kiledl Slisdams gaazme 5 (P=0/00)) ol s pme (M) Fjlis 8 o b Gallas
s e S ohS s 5 55 Johe VL (65 e D)8 0 dnn LIS oS ad O g S5 s samse
O30S 5 3 el 31 e 53 ke a G S5 6 Ol el 1 sl (S S D)

el 0l oslanal (0 Jgdr) o ek ot

(CS oS o D) S e b S8kt LS50 Ol e e 812 (S S ol i D il

S S 0 RS | S S5 B il o
ol >l bl odis s lstal
YA S RRYVZAY AR\ /¥4 b s i S sl
o/ee A\RVAANY */YAN */YAO 93k j-)b.- O~ éf <wls
ey | oazem /049 /vy 3l s i e o
oY | VeAAY Val\x ALY b ol i oy

&}‘J&}’-ﬁ.—&:})ﬁjéﬁ@\)&uﬂjkw&Lsuﬁ';ﬁﬂngﬁm;)ﬂjtcdjv\?’-d‘&b
(P=2/00 1) il Sls pms (S &S > Dl dls ol

AA


http://dx.doi.org/10.29252/jsmt.17.17.83
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.8.8
https://jsmt.khu.ac.ir/article-1-368-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.22520708.1398.17.17.8.8 ]

[ DOI: 10.29252/jsmt.17.17.83 ]

YFAA Ol 5 5l Y osled g9 5 B55s b 53 agh

oo
SR S wels s Al s i (S e als Ole (Sen il 50 Gl GRas s Gl
S aals 5 e a5l A5 1 (S e asls 5 ls pae S S o Pl L als
S wals daly e s sy Sl S S - Pl Lo et ladaly 5l s i
by S i aalsl Al e e 3 45 35 Ul i Ol e S S Sl L wls sl it e
als 35008 g 53 08X U e SaS 63,1 bl a die i Gay 0L s ol Sl S
Lim gln 05 Sl A5 1 35S Ol g kS O s L s I (S
03 ind 5o 3k (5l o ge pslde LIS (nl a0 cnl 3l e Rl e VL s Sl
Sl Cgr UL e G LS 0l S 0 SHOTAAY ) 555 0 S sbretiaals
Ol ) sl )l s ool 2alS 15 0T LIS § 5050 ) ylad sl b OIS, 255, Sl
3 A58 i 53 53l e LS e SOT 51 G S50 55 ol pliy $A) as e Rl31L, 5
S s i 5 eSS 53 St () 55 S S e s esls Ja 2o G | LS
a3 550aS i asdllas b (Y0)0) (LKen 5 oless (0) 35,5 o isS oS ol 35 5 sl
S als 3 ialS oS VG OIS s dinl s (S Cambye p ALE s is e S~
daly S S Il U (S 5 0) 053 Capmd g 53 kiS5, 15 olils wli s it >
(V0 W a5 S S o o] O e 6l Lty 2t o S o aials 550aS 230 L5 axils
(&S S = Phat) &S ms ae J 28 5 e VL 51O ol ()1 S5 5,6 coale
Aas i o Jls xRl s ol s RIBIL L Gle 1 (S e s Sl (S
Lsdign aild Jrade DU 5 S 2 3 Slomad sbml o se e SV 26 slaR5us ol slasls (YY)
5SS slaslad 0,50 3l LYL ol 5 1SS L b ol - el o VL e 555 02 (YY)
Oljee 53 sl 53 OF Jlis w0 5 heade J S il i i g 6LE Lo J S ol
s Oy s 53 a6 sba d(TTYE) 335 o 6ls oot 5 s glaodias i S > auels
O0IT) dl o il 6ls sl it S e atals 5 (YY) 28l 6ls Jstls it w5 =
23 ES G Lamdge 5 AL IS (S wals dlaly s b (V) LS 5 s
daly 6l i (5S  auls 35S 5 S Jbe b Laadse Ol a5 Bl (glad o b OUSGSL

(Y0) 5,05 5505 i
S o s ke s i )8 Ol (Stes il S Ghag b el Gres
Slalal, S S o St Gls s it 5 s sl e S oS ol L ald s
LSS e s ISkl il e (glabaly ek S ISl L il sl i s e

1. Protraction

A4


http://dx.doi.org/10.29252/jsmt.17.17.83
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.8.8
https://jsmt.khu.ac.ir/article-1-368-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.22520708.1398.17.17.8.8 ]

[ DOI: 10.29252/jsmt.17.17.83 ]

I L Sl fade i (S aals 5 Sl i el

4y 53 alae "plasss Cllad 4 g 5 Sled e Gl 51 O e (Sl — S SVae Siali
S o Il ghyls 331 5s  aldd gl 5 Sl aiiysd oas lgs 5 Sl a2l JB g
5 Skl DS el 5o 58 e DB oS age B 4 ax Sl ramen (1) o)l VL et iS
OSae DOlas b Sl s Il pls edgs 053k - A b o B s 0 5 S Sl
Ll b oS by s s i by a4 Sl Ly €(0) 35l Lge | S DL LAl s
Rl S Wl Jas o e Vb ol s 55 OIS 5205, Solas e Slad g
O L il IS5 52555 s 5o uiVlan) 55 5 T oS =gk dlal) 03555 o0 g 50 5
COae a8 Ll g als Js s eas S OMae 8 1L OS sy Oae s ol
(YAY) s 5 ass andlles 4 dialy fan 53 €(Q) LS o Ty 3900 AlE )l odias 2
35 53 Sl = A5 OMae 5 (gl B dae Dol anslie b ardllas ol OB s 5 65 S 0 L3N Ol 5 0
S S o el Loy S s S de SO a8 a8 Al s S S - Dl sy 5 Lol bl ey S
S S o Dt b gl = S 5 O B0 SDas 8 2alS Ole 5 s J S 058 5l 50S
o Bsd alae Oyl als 50 (Yo Vo) e 5 ¥ e fpoman (Y1) Clils 552 5 (515 e bLI

V) 3 ga5 1S S S I b e VL OS5 03 1) ol o
rl 5 S (4/007) s e Olos Al (Stses g pd ke ol s Jie 53 ccnl ol
2Vl (oo (5 28 > ) ol assy SOl it s R Sl e 48 50 Ol 5 55
oSS sd g pl B s pite (g S5 e 51 ) Jeol sl bl als s s
e mloly Jobos 51 ol il copamen S ASS o it b SVl e bl 51 (Aals YY)
Sl it s Jsew S5 0l SMe jite Sk e 5 53 Jdhe (GVL (65 s 5 s ianOLES
Jis Sla e 4 same 8 235 et Ul oo c(nlply 35 Sl e (S IS I
Sl e (SAES S Sl il LS it 25 ) A8 IS Dl s 36 s
cals 5 6ls ot i i il s it S e aals ls s I B o e
Alails S 08 o I G 03 1 S S5 A0 eV S el o i S
éﬂf\;ﬁg_mt,,jqz:s:,sfdw\ﬁ@%ﬁéwob&;w&g;)n&au@uM}_):L,_
LG s e slenty OS5 s w0 sl (550,25 p3Y 0T L Lo (sla ol 55 )
S e g e 6l Glacanl b kS Jolse s daly s 4 ot Sl el
A3l @S S Pl b gl 285 Olas Dul8 5 S S Slan dhae Jsb  lais J S

1. Onset 2. Latency 3. Length-Tension Relationship


http://dx.doi.org/10.29252/jsmt.17.17.83
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.8.8
https://jsmt.khu.ac.ir/article-1-368-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.22520708.1398.17.17.8.8 ]

[ DOI: 10.29252/jsmt.17.17.83 ]

YFAA Ol 5 5l Y osled g9 5 B55s b 53 agh

L
Sl ks gl e S e als il ld sl s e S e als ialS Ol
SAS s abaly (&S S > Pl b als ol i Sul8 sy wls s i
5 @bl enl a8 i o3 el e pite Wl gis o5 4 S S I 5 305 3 (558
S &S o D L OS5 il of s w4 s o sl e VL OS5 slenss 0,2
Pl (sl e ol e i Sl i Gl s i S s I G L
Ol o a5 2550 b Pl 5 DL sy by Jorl e iS5 28 o Dt 5 S b o SO 5

.J;)‘JB L;‘;'))) Q‘)SJJ&‘&L«JJ}

ARG g o
szl ol SIS 5 s elidoand (1S (Sl 5 iy 65 by Sl eyl

&b

1. Ramsi, M., Swanik, K.A., Swanik, C., Straub, S., Mattacola, C. (2004). Editorial shoulder-rotator strength of high
school swimmers over the course of a competitive season. Journal of Sport Rehabilitation. 13(1): 9-18.

2. Ludewig, P.M., Reynolds, J.F. (2009). The association of scapular kinematics and glenohumeral joint pathologies.
Journal of Orthopaedic & Sports Physical Therapy. 39(2): 90-104.

3. Kibler, B.W., Sciascia, A., Wilkes,T. (2012). Scapular dyskinesis and its relation to shoulder injury. Journal of the
American Academy of Orthopaedic Surgeons. 20(6): 364-72.

4. Silva, R.T., Hartmann, L.G., de Souzalaurino C.F., Bilg, J.P.R. (2010). Clinical and ultrasonographic correlation
between scapular dyskinesia and subacromial space measurement among junior elite tennis players. British Journal
of Sports Medicine. 44(6): 407-10.

5. Kibler, W.B., Ludewig, P.M., McClure, P.W., Michener, L.A., Bak, K., Sciascia, A.D. (2013). Clinical implications of
scapular dyskinesis in shoulder injury: the 2013 consensus statement from the ‘Scapular Summit’. British Journal of
Sports Medicine. 47(14): 877-85.

6. Laudner, K.G., Myers, J.B., Pasquale, M.R., Bradley, J.P., Lephart, S.M. (2006). Scapular dysfunction in throwers
with pathologic internal impingement. Journal of Orthopaedic & Sports Physical Therapy. 36(7): 485-94.

7. Mgller, M., Nielsen, R.O., Attermann, J., Wedderkopp, N., Lind, M., Sgrensen, H., Myklebust, G. (2017). Handball
load and shoulder injury rate: a 31-week cohort study of 679 elite youth handball players. British Journal of Sports
Medicine. 51: 231-7.

8. Cools, A.M., Johansson, F.R., Borms, D., Maenhout, A. (2015). Prevention of shoulder injuries in overhead athlethes:
a science-based approach. Brazilian Journal of Physical Therapy. 19(5): 331-9.

9. Page, P., Frank, C.C., Lardner, R. (2015). Assessment and treatment of muscle imbalance: the Janda approach.
Gheitasi, M., Hosseini, M. 1" ed.Tehran. Hatmi Publication. 306-8.

10. Merolla, G., De Santis, E., Campi, F., Paladini, P., Porcellini, G. (2010). Supraspinatus and infraspinatus weakness
in overhead athletes with scapular dyskinesis: Strength assessment before and after restoration of scapular
musculature balance. Musculoskeletal Surgery. 94(3): 119-25.

11. Uga, D., Nakazawa, R., sakamoto, M. (2016). Strength and muscle activity of shoulder external rotation of subjects
with and without scapular dyskinesis. Journal of Physical Therapy Science. 28(4): 1100-5.

12. Shimpi, A.P., Bhakti, S., Roshni, K., Rairikar, S.A., Shyam, A., Sancheti, P.K. (2015). Scapular resting position and
gleno-humeral movement dysfunction in asymptomatic racquet players: a case-control study. Asian Journal of Sports
Medicine. 6(4): e24053.

13. Seitz, A.L. Uhl, T.L. (2012). Reliability and minimal detectable change in scapulothoracic neuromuscular activity.
Journal of Electromyography and Kinesiology. 22(6): 968-74.

14. Lucas, K.R., Rich, P.A. Polus, B.l. (2010). Muscle activation patterns in the scapular positioning muscles during
loaded scapular plane elevation: the effects of latent myofascial trigger points. Clinical Biomechanics. 25(8): 765-70.

15. Seitz, A.L., McClelland, R.I., Jones, W.J., Jean, R.A., Kardouni, J.R. (2015). A comparison of change in 3D scapular
kinemativs with maximal contractions and force production with scapular muscle tests between asymptomatic
overhead athletes with and without scapular dyskinesis. International. Journal of Sports Physical Therapy. 10(3):
309-18.

16. Kibler, W.B. (1998). The role of the scapula in athletic shoulder function. The American Journal of Sports Medicine.
26(2): 325-37.

17. Reeser, J.C., Joy, E.A., Porucznik, C.A., Berg, R.L., Colliver, E.B., Willick, S.E. (2010). Risk factors for volleyball-
related shoulder pain and dysfunction. The American Academy of Physical Medicine and Rehabilitation. 2: 27-36.

49


http://dx.doi.org/10.29252/jsmt.17.17.83
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.8.8
https://jsmt.khu.ac.ir/article-1-368-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-11-29 ]

[ DOR: 20.1001.1.22520708.1398.17.17.8.8 ]

[ DOI: 10.29252/jsmt.17.17.83 ]

I L Sl fade i (S aals 5 Sl i el

18.

19.

20.

21.

22.

23.

24.

25.

26.

Cools, A.M., De Wild, L., Van Tongel, A., Ceyssens, C., Ryckewaert, R., Cambier, D.C. (2014). Measurring shoulder
external and internal rotation strength and range of motion: comprehensive intra-rater and inter-rater reliability study
of several testing protocols. Journal of Shoulder and Elbow Surgery. 23(10): 1454-61.

Thomas, S.J., Swanik, K.A., Swanik, C.B., Kelly 1V, J.D. (2010). Internal rotation and scapular position differences:
a comparison of collegiate and high school baseball players. Journal of Athletic Training. 45(1): 44-50.

Thomas, S.J., Swanik, K.A., Swanik, C.B., Kelly IV, J.D. (2010). Internal rotation deficits affect scapular positioning
in baseball players. Clinical Orthopaedics and Related Research. 468(6): 1551-7.

Burkhart, S.S., Morgan, C.D., Kibler, W.B. (2003). The disabled throwing shoulder: Spectrum of pathology. Part I:
Pathoanatomy and biomechanics. Arthroscopy.19: 404-20.

Downar, J.M. Sauers, E.L. (2005). Clinical measures of shoulder mobility in the professional baseball player. Journal
of Athletic Training. 40(1): 23-9.

Clarsen, B., Bahr, R., Andersson, S.H., Munk, R., Myklebust, G. (2014). Reduced glenohumeral rotation, external
rotation weakness and scapular dyskinesis are risk factors for shoulder injuries among elite male handball players:
a prospective cohort study. British Journal of Sports Medicine. 48(17): 1327-33

Ozunlu, N., Tekeli, H. Baltaci, G. (2011). Lateral scapular slide test and scapular mobility in volleyball players. Journal
of Athletic Training. 46(4): 38-44.

Borich, M.R., Bright, J.M., Lorello, D.J., Cieminski, C.J., Buisman, T., Ludewig, P.M. (2006). Scapular angular
positioning at end range internal rotation in cases of glenohumeral internal rotation deficit. Journal of Orthopaedic &
Sports Physical Therapy. 36(12): 926-34.

Nodehi-Moghadam, A., Vahabi, S.P., Norasteh, A.A., Abolhasani, H. (2018). Comparing isometric strengths of
shoulder girdle muscles in females with and without scapular dyskinesis. Archives of Rehabilitation.19(2): 92-101.
(Persian).

qy


https://www.ncbi.nlm.nih.gov/pubmed/?term=Clarsen%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24948083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bahr%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24948083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Andersson%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=24948083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Munk%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24948083
https://www.ncbi.nlm.nih.gov/pubmed/?term=Myklebust%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24948083
http://dx.doi.org/10.29252/jsmt.17.17.83
https://dor.isc.ac/dor/20.1001.1.22520708.1398.17.17.8.8
https://jsmt.khu.ac.ir/article-1-368-en.html
http://www.tcpdf.org

