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ABSTRACT

The shoulder complex as one of the most moving joints of the body
frequently was used by overhead sports athletes. Thus, musculoskeletal
screening such as assessment of the range of motion (ROM), and strength
variables can be useful to injury prevention strategies and further the
development of conditioning and rehabilitation programs. The purpose of this
study is to compare selected variables and the ratio of ROM and strength in
volleyball, handball, and badminton players. A total of 36 athletes with
similar  physical characteristics  (volleyball: age=26.65+4.56 v,
weight=91.07+7.91 kg, height=185.14+12.25 cm; handball: age=27.29+3.12
y, weight=90.1146.38 kg, height=183.52+9.67 cm, and badminton:
age=26.01+4.29 y, weight=87.85+4.59 kg, height=182.38+10.74 cm) were
selected to participate in the current study. A Leighton flex meter and hand-
held dynamometer were used respectively to measure the ratio of ROM and
strength.The results showed that the mean ratio of external(ER) strength to
internal (IR) strength and ER ROM to IR ROM were significantly different
between the three groups. The post hoc test revealed that badminton
athletes had significant differences in all of the measured variables to both
volleyball and handball athletes. But there were no differences between
volleyball and handball athletes.In conclusion, preseason screening is vital in
achieving optimal values on these measures and may reduce future
shoulder injuries in overhead athletes.

Published by Kharazmi University, Tehran, Iran. Copyright(c) The author(s) This is an open access article under e:
CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/)

]
https://jsmt.khu.ac.ir/

76


https://creativecommons.org/licenses/by-nc/4.0/
mailto:mojtaba.iranmanesh1364@gmail.com

YEY V0 2 )lows oid jumw 8,9 (5 55Ud g (o059 Sb 3 (g

S90S 9 ()9 b O g

YOAA-TAYO : g aTIbLy  YYOY—+Y-A : ol bLS il

‘Homepage: https://jsmt.khu.ac.ir

YL CE > 61,10 LS U 0 Al Jako (& > dold g O )0 Cuwd Ao
Ol Ol S Ol S ks dgd ol 2005 ¢ 12555 p sk saSLails ¢ Sl IS 5 555 el el a2 A1 B IS )
U‘J'i] ‘gL«JS GQL&JSJ».QL J.:@..:: a@\) u‘;j:j)j c}l& 0 IS ‘v;-wl CJSJ&-}‘;.Z))) L;..:L\,Ja s_,.:.«.ui 0‘5; bl
Ol DS Olo S il gt oKl ¢ 12555 p ke oSl (o255 Sl SLils LY

mojtaba.iranmanesh1364@gmail.com : tieil ;) oxzee 1 giens sdi 55

NS> sdflio lsNb!

£ A4

YU (S oS gl OS5 b Bl 0 olis 0 5 S oo 51 (G Olsie 4 6l 45 peres
a5 ROM) 5 > wals oLyl asbe Sas Sl o S 2 copl plusgd o oslizal o Ve sl el izl s 0
SOl die il s s golweslel (gladsl p ana 5 5 ol 31 (6, Kk Glag 3l 2l (gl Ll 5 o
aalllas gzl O sads 5 Jodin JUdls OUS3L 3 s 5 (ROM) il o gl anlllas
sl GE VY Jols Ot 5 Jbdos (Jldly 055 )5 805555 Y1 gsazme 53 5 L3L o i
oslital s jagelys 5 05t oSl 5l i 4 Sl y (S aels s (55 o3I (gl b s elS slao il
(S auls Wl fade

Ul ( SHhas o,

\i'Y Q.Jib)})é g)’t‘i‘ﬂ} @)U

Ve Y %J)‘ gj;'}i"\'.’. cuu

a5 Qv g o5L (Oad He3) STl as s A gt 4 a0 eolies] Sy (S aals &S S
S q. ERgY) Q))«&A{Q)u\j ;;'L.’.)J\ LS‘ﬂW)‘"\‘:' é/,:f c)'l.l.'v\ el (O V})‘f:&’u
PSle S sl 0L Gl:u;,.e)f rl;,.:l ele (O r"')u“:“ﬂ" ax 08 5 g3l (OAd [ 5)asl

O steeds (Jldks

) ) |y gl el il ol 1ol )l
93 Oy OS50 4 313 0L s Ogn3l5)ls (615 e sl 03,5 4w o (p=0/001) L=l a3 S emle SRl

5 Oy ol awlie Ll e
OLSG5L s 4l fale (S o auls

b assy e YL S gl

o belazals gyl pme Sl Jbas 5 JLly O350 4 Cand ol (5,8 o3Il sla e bl
B &)b s CJ}UJ aS s olas J,&l;- L;J:J @Lb@.\ll.b 3429 L;_,LL‘? JLM_} ‘Jl‘t‘:‘\) ;;bli.i;)}
u'.’.‘J"L“" cJ)‘J S JLM} JL?“} AJ; }JLG}:«:&.«\J o}; ML»J..ALA 6':5)} 4.'..4‘)} Q)J.gw
ONan &S 0 pdy Do DL ) s ag olie 4 plaws ¢l Jead 5l S 6 L6 55 e do

s 2alS e (VU VL S oS ghils OLa 5,0 Lo 1y ednl Gl gla ol ol

V‘\‘/\VZ(YO)\?,'YAV.L;J}L'& 9 ;7"2‘3)}

]
https://jsmt.khu.ac.ir/
77


mailto:mojtaba.iranmanesh1364@gmail.com

YEY V0 2 lowd o s 8,93 (5 )9ld g (o059 b ;3 (i3

EPRVTS
S s el ans 53 ()l skl ols 0L S (VL la 3555 Casoee o Dlilee il 2l o
ol ol 550 0 Sllae a0 bl acal anly Jil53l ld 4 e VU S > S Gl gla iy o3 08 aes
el JS 3 dosn AV il sl ol (3 Slallae il (Yol a8l il 5 B sl el 5 o3
Sl Ll dle 53 Olys sl ase Vs 35l T4 a8 550 e 03] (e 5 das o LSS S5 la
Sl Aoy VY 5ol S Blas dos OV Gy, S Bl Ao 8 wils sle Sl ol sl
WS o oslizal (wla Jumde) o35 ar 5B 58 oIl 51 a8 SUCE 5,5 (MU oo e A555 53 S 3 5 adgen
el 3 S sle Cardse 53 ) SIS > Wl AL B asS gal 3 15 5u08 5 (ROM) o8 > aels g o L
Oyt 5 (Ao £8) b (o3 VO JLls dle pla (2555 53 ald (S ol Ao psi(£)das ploni]
sabb Gl > wle S8 > Conle (B Sldlas v sl p (0N il ol 35158 Sl (Ao ys VV/A)
2ls S el 4 (Sl s slasl wlsl a8 558 o el e VU (S > 5831 lols la 2505 L3 5 S
Jrate a8 5 S oauls 3 k4 e Llg e Ald Gk 3l el sl lag 5 sliS e gl
Ulge a (VDdes ld Sy ol dates 22w VU (S > S0 Gbls OLISES,5 (nlple (VA3 5
b odd 4 Ol Juads p3 )b 3 ()l o 8 5 S A S8 2 R e el L
O VS P SY Y- PN 5 PSS SCWIP PO JON YA D IC I S VRS [V B OO S SR PSS e
WS (5553 (ob3ss lislen ) opioman 5 Lipd axlse alpe b oS 358 e Sl OLISES5 6l el S50 105
S gy Dlas Sl Slacal (ol posdle Al axdls ol e 4 Wl sl Jlss 5 s SISCE
e gla 355 sl e Y S = OV e b s slaes 5 OLKE5s 1 8 sl K
el ol O sl e G S o gl STt SuSG it Vaeme OIS >l Lol il (5550
iy a ol g opd e Ot s Jldia (JWJly ale e axls s e (VU S > e S ool
iy opl Cnle raen 5 (VV)al sline T s J,m8 oS > 5l mal o s 05 055 b o3l 55
Jhdn 53 53 o033 a0 o 4 dldly 53 oS bl Sl s ess 0L e VL S = S0 s 350
Slolid Wlg o bs Ssle b sl ooe) 40 (ES1) )bt e v Ostnds 55 5 258 (0 DU
Slasdias Lo o S o dls 5 L8 s k5 Sl iamen 500 S o0l DA 5 folie 65y 4 |y Salie
b dly (S ol date 22 LIS 5 5 LS oS Sl (S &S = 6801 ulg 55 &S L3 S ke
slaslid 5 Oty 5 Ul ddbdin 5o JB g bl 08 1 Sl 45 55 H50a Ol 5 (0 B8 e 4 x5
53 ] a5 b ol b 3l sline ol Sas b 5555 onl 3L G a s Lolie 5 Oblae & esls

Y) Range of motion

]
https://jsmt.khu.ac.ir/

78



YEY V0 2 )lows oid jumw 8,9 (5 55Ud g (o059 Sb 3 (g

ol S o aels 5 S8 s pite pomen 5 e YL S Sl g addllas o) 5 aniy ¥l 0L
anal Asls lad ity ¥ nl s oS SIS Ayl @ a5 bl ool 6Kty 53 et S B
S iy Vo) asdS Olidss s e 5l b e sl cand Sn, 1 s s o ST 1) e
ol Bl s Gl GIKS W oax 5 Ll el aslie b adlge pl s dsl e Sl b gla )
Sgd e VO s Al ek g5 bt s S e S e aly ol s anlie andlles
Gl S oo 0 Al ol 1 (6 sl US55  seme LS el Ogtnls uls DLy s e ol
&l oo (over head) o YU 25,5 gl axdy 5o &Sl woar g b bl opd e &) OGS, aen
ST PRV [P PR PR3 JE 00 [TV I VeSO S LU W PRPE R PGP PGV I WP IS WP PRPITCI g

238 b s S s aatd
g3 wl gy

G*Power, Franz Faul University )L = [\l p 5 & x5 Lol alaie aslllas g5 5 ol dlis g 5
Wl Y0HE,0T= s JLly) SISE5,5 T gsamme ¢ B=2/0 5 a=e /08 55 L (of Keil, Germany
@SS A NEITA=055 JLTV VAT Y= dldis e Bl AGNVEEIT Y0=6 (o SLS A) VAV AN=05
e (Bl AT FAEY ¢ Vi=5 o S 5LS AVAOEE,04=055 ol YT,V EE Y= s 10 gy 5 2o 5le VAY,0YE V=05
Sl S Sliles 55 B8 b 4 JLe YV B YT oony 5o OBS &S 5 bl il 5505 ol axdlas s
o] aile OBS oS8 5l S a2 eorl pedletnils 3555 dble Jlo e Bl 5 il |l Ol
3 e s o Cute il s WL sy &S SELSES 5 pl oo il addS ol (il 5 Al
G 53 S0 sl gl bles a8 (gal Bl s Ul slas pd Bl mens 5. (AT LS Gl (il 2 S sla
Lo s Sods wdlel i 2T ol 5 ol il i) s Gl Sl s bk il

CTRUKIREC. Y £ v v8:08) s a1 0le Sl g ol Kils GY azS

Sl 5 A eals andllas Colual 350 53 Jeadly smes LOT den & oyl 3 sl S eS8 a1 e
S5 S Ll 1) (S el ol p b G BSOS 18 e LS Ll Waesls LMT@? oo b e
S anle gl S e 5 el al) v b Jl lediaes Jols &S W3S 5 1 ook aile aoliii
SSAROMY(ER) o sTAR) s b 55 Jlab atals Gisme ctnlifin . LSS 51 nge LS ol

2) Internal Rotation

%) External Rotation
) Active Range Of Motion |

https://jsmt.khu.ac.ir/
79



\i’YcYOb)lou:’c@b}wa)sb¢d)5té5ws)‘)9%~b)buh92

Leighton Flexometer, Inc, Spokane, )us 5,8 o3Il 44YYY-Jie Oz e S5 5l oslizad b Jlad
La.fayette IN, USA) §V4et J.,La P J:Lajﬁ‘...ib )‘ oslaal l; ol 4.9)]9 93 &:’.J:"}J:’.‘ C))J\; K] (Wa, USA
s sl (Lafayette Instrument Company,

(ROM) 55 3> 4ial

SIS 5 pa Sl s slS fae s o i s B S Jib s (S w65 el
O b0 S Culi 1y iy e 5 & o Slazl Sl bas J= o cdil GOm0 oty U il g
s 4 bl 5 s (ST, 4 v S asbosd S IS WS 5l s apd ol
B R P COUN: PR R NP YU SEPCI N R U N B T AP R ALY N
5 ol S S ls i 3 s el siSES 5 e (s 2 S el sl (V) S
wmios s Ble 3L S pl s G Y e 4 odiS OS5 ol OS o JolS G 53 e 5 e
SLY 1 Osesl pl e diS S 5 A S i |y el sdali sde Gimee SO alid ol s () K0S S e 5SS
S o3l conl 2 edlendd 4B 8 s et (5,8 o3I s Ol 4 eSS aw S0le 5 38 1SS
Sl Jorlim plad g ols CS o S wls s 5 Vb s w1 0 deli siS CS S s () A

V0¥ K plosl s 2t ailie

o

IR =15 25 o 6,8 o3Iy S

]
https://jsmt.khu.ac.ir/

80



YET (V0 b,lowd o2 jaw 8593 (5 y3Ld 9 (o y9 b ) idg 5y

0)&\3

model-47904 (maual muscle testing)(MMT) s zoselils alo s EMae @dd (5,8 o5l
Jaie 3 edias iE xSy el (Lafayette Instrument Company, Lafayette IN, USA)
ooyt I sl 5 LaSS 5o e s e Sl a8 S anal eSS L8 ) dnl s e e IS
(osdd) o s 40 L @ﬂ 3 (ESID,es 4, 4 B e sk« opl 5o IS el s
S S e gl pidls 513 I sk e w5 Sase3l 5 O LS s B skl
P PR JE IR AWRRAR CEM(_S}J L megelus s cwn b5 3,8 cu ) 6ld s K U Giies ¢ D
sl a3l W=V spd Gl L B8 Sl BLED o o &S Sl eiS B8 0 5) Gie
oS IS b 5l 5 A esls 13 el il mdan (955 esslus (ol R S e3ll gl (7 SE) S
U Y eSS s a (VD JKE)AS sl 4l V=V sais gl |y el (SLEI (5 0 A axal
Sl aw pSle 5 A 1SS L aw 003l aicidlsy Col il (Sl cd e il N 5 LSS s
Lis g sl gl 1y OBUS 0S50 55 e Gl O3] AT 3 IS Jsb s ol el asls

S S G5 S el S L

S Sy (6,8 o5l S

https://jsmt.khu.ac.ir/
81



YEY V0 2 lowd o s 8,93 (5 )9ld g (o059 b ;3 (i3

b oot Julos 4 8

3,5 (IBM SPSS, Version 26, Armonk, NY, USA)G IBM SPSS (|3l o 4 3l e3lizul L Solel gl sl
s joiio w35 oy Sl et i U el a1 0= 100 (g lsline Ogo3T o sha 2235 13 Jubo 5 a3
Slastodd olinal Oge5l bl 5l 3 Gl G5 S5 S 00l 5 L sbalged S s Sl
0303 ANOVA) s aslio o5 5 aw o b SO bl Lo Sl eslinad b oBas o8 5 Sl S se
SIS ol plnil 03 S an o (S o3Il (sla e o &bl Sl gme sl 345 L 55 ANOVA
0555 Gl amlis gl o( Tukey ) S5 altin gls ammlio Osoilidn dl> o 53l osls Olas ol L Lol
Al Jlsl ay S

b @l

CM“MP-LSLA ug}“} 6‘)‘5 ‘JJI;‘)J LAA_);MA RGO Y W 43‘)‘ (\ J_}J&-) BE QKJMS C,SJJI &cﬁ‘ﬁ}ab Sl

Boos 8 omal s LE Canax gla (S ) Jsur

N=\Y)JIIly (N=\Y)JdLra N=\Y)0 gty
P oSk oSk oSl
Y Y1,10(8,01) YV,YA(NY) ARWAYCRLY) (U)o
Yo YA E(YY,Y0) YAT,0Y(4,1V) VAYFAQY » V) (o L)
o\ q1,+V(V,4Y) LORRIQA/Y) AVA0(£,04) (¢S 4)035
5))3 ,A?' L&
A YEAT(Y,YY) YoXv(i,o) YENAY)
) s BMI(

o e il o 8 Gl (Y Jad) 3 s e 5 (ol e O s eas UL ajjfmw@l:.] aeslio

J..a&.a dk;‘-b o o (ROM) S~ ald Cund s (F=YVAAY, P=+vvv))  sla J.,a.u dl;’-\.s @
(F=VaXYA, P=v o)) sls

https://jsmt.khu.ac.ir/
82



YEY V0 2 )lows oid jumw 8,9 (5 55Ud g (o059 Sb 3 (g

03,5 aw 53 axdllas (sla ke Glas Ol puil) :S0ke Y J s

dLly dlbaa O gy Badminton
) 5 %La(SD ) S5ke(SD ) rSla(SD JETH
YRR VY L YesEe VYo LYk Yot Sl 4l s s
4 o S anl ol
CAEVEY YA V) YEY Y CAAAEY EYY S
S

6[.& cjjf&:..:c\S)‘J ol @L’I.» cj..alp- u.'.'n.hjj”._:. ol 64,:5 GJ‘J." LSLAJ.‘.*:" wa BE (Y’ d}.\?—) ‘-55‘5.7 QJAJTJJB-
Sobbas ool Ji..r) sl D};LQM-L! o);wlﬁ\ ‘(P>'.'0)J.;J odalin g ls @MQ}L&J JLM}JL;U

(P<vvo)eils Ser s

a)fu)éw&a)))ﬁéuﬁi}ﬁww."‘d)%

e wepf | poste cl
(=Vo,\4) — (-
JLl- Jlea |+ YAS
B IR R LRI VY0 8)
Sl Il Oy | vye0V® CADADIEGNAY)
Jhdia Oty | 00T | (Y00 = (10,V)
=YIAY) — (-
JWls— JLa AR
S o aaly s Y1,04)
Sl 4 JWl Ogmeds |0,V (=4,60)—(0,\Y)

dbtia— sy

ELW) = (€A

Olselol dlsbise= P<v 00, Cl =
-

o35 Ogtnds 5 Jbks (JlJly S50 axdy anw S wuls 5 O, anlie e Caac sl aallae s
Sl Kos 058 53 L Osteeds 058 o S auls 5 Do el s sl Ol ol G bt
Loty it o 45 Wl osls OLES a5 Wls 5pm s gomed Sladlle &oyls e b alal, 305,03 5555 (6 lsbine
el Szl a o O 55 a8 Sohae Sl gla S5 anslie &8 ol o3l DL ls oslis >l i
sl e oy S ple 5 Ot OS5 bt o 45 Al jasilens das o SRl OB 4 0dle,

g5 Vol s plis Js o5 58 Ll Oy esls sy (Sslslas

https://jsmt.khu.ac.ir/
83



YEY V0 2 lowd o s 8,93 (5 )9ld g (o059 b ;3 (i3

5 bl s o ol ST L e VU S LIS 55 Ot 3 s el 03,5 4 e SV SIS -
5 Wl UL 5 conl 2 oo (WA Las o plasil 1) IS > (g5l ) geen 05y OS5 (Jbin 5 UL
O Cpldins o plol O gmaeds OG5 0 Sl (20 (S8 Sl el andy 5l anle lil 5 (Jlkis
ol i b WS e 5 e YL OIS il o 3 Sl Jende 02 5 Sles o
o K G0 addlls s Sl ol (S oS (05 Jale O OIS T o5 S A s
S Jemie Jols i 5 Bies OS5 Wbt 5 JWls L3 ol Sla i m SLae Sl eslinad
53 o 5 s sl olae Slde Oles 1 LB 085 500 stweds 53 Ll (TS s eslizal > =
OHSE5,5 oS 3l 0l il ol ardlls 3. (TS e eslinad da G il S > ] sl 6ls Joads
o A 2 o Rl addllee s il b 4 e R A5 (S asls Oty
A Gl s A S SLED S Ll osls LS Olien ol 208 0 gl S Oty 53 ol
et 3 g D A e e 3 S Sl S S bl 4 e &S Sl Al ke Gl slabl
Shaie J S Gl = st ziw (YY)l of Cdlaze ol 5 S Jtls i o ol LY 51 S e
0555 0380 Skl S L plmlr cplosd o IS i 53 53 Olppial e SBsE = Wl bl sl
EMae ks 3 aS ey e IS0 ik 3L Ol 45 W50 cpl L Oliises (YY)l ol an il LIS
DS L OLISE 5 5o L &l Jaade (S o aals Wls5 o 358 o sl £ 5k Olyss 53 6l Juade SIS, 5305,
ooled i 5 das o S add At - B S o g3L A S e el 03 (YA s e (YL
als Ol i 4 bgse Klg o aS das o A Jade JgenS B b Coand 3 1 a3k Olpsand e
S il el palS 4 A esls 0L epl L esdle (YOAEL s oS b,y B g3 3 wld ek S >~
52 (M)s 5 e cndldly Do Gld 5 4 bgpe «S Jtls 2t 2 5 e S B 2SIl QLI L o e
S Ay oS aw e Pl 5 Jotls 4 ol gls skias i sl e ol anlllas
Sladlas 3.5 sdalice Jhtia 5 JLls e Ll eals 55m 5 (olslins sl sl b 0 sy OLSGSL oy oS A
53 Al S8 Olpe 4 A3 Gasie A5 S el LI s Il o ) ails SMLae 8 Oliies (L3
GS o Sl 48 Doy a0 Ol ) ol Sl L S8 5l 2aS I lesllil s sl 25
A s b 6l feade 53 Cod ST 5 ces ST Obae n dsla (51 OIS bl B 5 ol
5 G ST M cnlie D3l le Jerie 53 Ly S bl 6l ae S p b (YOXNTY)s 05 4 S
4 A5 S 6 i 3 1 53k Ol e T 5 il e SIS 5655 OMae SE (YAl Sl s ST
o SV ST S e Y sla 5555 5 LS e al b ails foade (sl 1 (el U3 5 2l s
38 5 Gl s s olEl Esl S S e sl (155,058 50 51 ol slas o olid il > e 5o
S SR SR S ST 50 o 6ld Juake 53 ol S (o SRR Ssl G (plasd o S 8

]
https://jsmt.khu.ac.ir/

84



YEY V0 2 )lows oid jumw 8,9 (5 55Ud g (o059 Sb 3 (g

S 5 g Al S e sline S 1S Llgl 5 OS5l Ohas by Gl Salys O
—aS 5 ald Jolie f blite ) 4 5L e VL S8 = (Y)o)ls e VL S 1 plosil 3 g AE
S Hl S L)Ll wdls ke 5 Sl SB g plll DS > 0pd 0 Zel s oosls d andd
SSaales ple 4 e (S 0y 53 el OS> g0 5 S0Lae giledlad gln L lal Ol s
e gl 0NV TY)s50 DS s 4 conl Sol e Vb 53 Wlg 0 oS 5 0 Jlpmsam iS5 5o
Tt S (sl (A5 oy DN 7Sy & shilan o8 Combye id 45 disls 0L QBN 58 51 A
Olays 5 pl8Gasss yasets oS JLaS (o) cnl Sldes o SRl iw i B S5k w0 1) 05 il el (L 0303
Sl e ak 4l (YUK Sl s hte G0 dilg o S o slei ) S (558K
Ol o (FO)el odd L5158 AVe b 20N e VL OS5 55 s 4 sl sdas i OSLae
38 gysb a4 il el cas 5 olslal g5 53 035 aw opl SMae SoaE il 55 sl S sl Jlexs|
BEREBIN pUﬂ S rasnl Slolal 4 Sl el ol Gl oS sl 0 4K s s 3 L) CF o8a,s Jhta
gd o 35 s o a l i) S sear JUls D3 s a0l L SLBLEl 4 ST rdls 4SS gl Oty
CMade S8 e 3 sl 3y Jlexs | cciliies gla g5zl 5 LT Calises Conle 5 axd ) 4w pl olaS o

2y o ol
$yad o AL ST oblas 5358 a8 S a5 s Ll S S 4550 e Ll b s gdeee SI s bl
aoe L Wb 5 end Sz gdome G Ol w0 il IS5 Ls e J RS 6 S OB LB s s 1) 655
Wil ol 3 Olidws 45 553 o o5 cnlply it Sl aalllas cnl o3 e VU (S > 81 s 250
ot b e 6 S8 Gl i a5 LS aalllas | (Sle 5 ilS s aile e VU la 2555 nle
Sl el oa el pl oS das ralS el Sy 5 ool [ tizes onl om0 53 a8 SIS, Ll s

.Mt{@o@l{jJ}d‘ﬂ{)h))ébﬁﬁi}'ﬁw&&g#}‘rﬁjbﬁJ}J;j)jjéﬁdjk

S A

s Sl fade j3 S auls 5 O Sl L;uﬁiuﬁﬁgssaﬁwot,:@rauww@uy
wals 5 Cond ST 5 Cnd ST Dae sl 3 e 5 s 13 ol (5 me 53 1 OIS, LS
b By s OLESs e i el Cands WBlatedas a5 1 conl Gl St S,y KI5 o0 S
b ot el i s Ol sl U5 e ales ) Sl by 353 e sl
Sl 5168 s gl Sl el s leang b ol 51 K0 ol 5 5l eslizad wle plaasl

AL e OG-

https://jsmt.khu.ac.ir/
85



YE+Y (Yo b)u R e 0490 “_5)9‘.135 ‘:63)‘)9 g«b,b R

SN0y g S

2 m b el 0 s W 0l S e Ot 5 Cadbtis —el Ll OIS 5 0L 4JS
o)Lo.»; ‘U LB}&P—‘ .«\S 6‘)‘3‘5 &:A.MJ‘ ol C‘f&m‘ v\'\;l)‘ WL.J«)\S dﬂ.iﬂ ML: QL."L." )‘ JJL>- duﬁr.i)b bﬁ.}}: JLQS
Al Ve YY) o, IRUKIREC Y £ 0 v 00

References

1. Oliver, G. D., Downs, J. L., Barbosa, G. M., & Camargo, P. R. (2020). Descriptive profile of shoulder range of motion and strength
in youth athletes participating in overhead sports. International Journal of Sports Physical Therapy, 15(6), 1090.

2.Kim, Y., Lee, J.-M., Wellsandt, E., & Rosen, A. B. (2020). Comparison of shoulder range of motion, strength, and upper quarter
dynamic balance between NCAA division | overhead athletes with and without a history of shoulder injury. Physical
Therapy in Sport, 42, 53-60.

3. Bahr, R., & Engebretsen, L. (2011). Handbook of sports medicine and science: sports injury prevention (Vol. 17). John Wiley &
Sons.

4. Chalmers, P. N., Wimmer, M. A., Verma, N. N., Cole, B. J.,, Romeo, A. A., Cvetanovich, G. L., & Pearl, M. L. (2017). The
relationship between pitching mechanics and injury: a review of current concepts. Sports Health, 9(3), 216-221.

5. Juhan, T., Bolia, I. K., Kang, H. P., Homere, A., Romano, R., Tibone, J. E., Gamradt, S. C., & Weber, A. E. (2021). Injury
Epidemiology and Time Lost From Participation in Women’s NCAA Division | Indoor Versus Beach Volleyball Players.
Orthopaedic Journal of Sports Medicine, 9(4), 23259671211004546.

6. Marchena-Rodriguez, A., Gijon-Nogueron, G., Cabello-Manrique, D., & Ortega-Avila, A. B. (2020). Incidence of injuries among
amateur badminton players: A Cross-Sectional Study. Medicine, 99(18).

7. Raya-Gonzalez, J., Clemente, F. M., Beato, M., & Castillo, D. (2020). Injury profile of male and female senior and youth handball
players: A systematic review. International Journal of Environmental Research and Public Health, 17(11), 3925.

8. Gustafson, J. A., Dowling, B., Heidloff, D., Quigley, R. J., & Garrigues, G. E. (2022). Optimizing Pitching Performance through

Shoulder and Elbow Biomechanics. Operative Techniques in Sports Medicine, 150890.

9. Tooth, C., Gofflot, A., Schwartz, C., Croisier, J.-L., Beaudart, C., Bruyere, O., & Forthomme, B. (2020). Risk factors of overuse
shoulder injuries in overhead athletes: a systematic review. Sports Health, 12(5), 478-487.

10. Pozzi, F., Plummer, H. A., Shanley, E., Thigpen, C. A., Bauer, C., Wilson, M. L., & Michener, L. A. (2020). Preseason shoulder
range of motion screening and in-season risk of shoulder and elbow injuries in overhead athletes: systematic review and
meta-analysis. British Journal of Sports Medicine, 54(17), 1019-1027.

11. Emery, C. A, & Pasanen, K. (2019). Current trends in sport injury prevention. Best Practice & Research Clinical Rheumatology,
33(1), 3-15.

12. Clark, M., & Lucett, S. (2010). NASM essentials of corrective exercise training. Lippincott Williams & Wilkins.

13. Yu, J.-H., & Lee, G.-C. (2013). Comparison of shoulder range of motion, strength, and endurance in amateur pitchers practicing
repetitive overhead throwing. Isokinetics and Exercise Science, 21(2), 135-140.

14. Sadeghifar, A., llka, S., Dashtbani, H., & Sahebozamani, M. (2014). A comparison of glenohumeral internal and external range
of motion and rotation strength in healthy and individuals with recurrent anterior instability. Archives of Bone and Joint
Surgery, 2(3), 215. (persian)

15. Ozdemir, ., & Yildirim, G. (2020). Joint range of motion and balance in modern Turkish folk dancers ‘The fire of Anatolia
example’. Research in Dance Education, 1-12.

16. Coinceicao, A., Parraca, J., Marinho, D., Costa, M., Louro, H., Silva, A., & Batalha, N. (2018). Assessment of isometric strength
of the shoulder rotators in swimmers using a handheld dynamometer: a reliability study. Acta of Bioengineering and
Biomechanics, 20(4).

17. Harput, G., Guney, H., Toprak, U., Kaya, T., Colakoglu, F. F., & Baltaci, G. (2016). Shoulder-rotator strength, range of motion,
and acromiohumeral distance in asymptomatic adolescent volleyball attackers. Journal of Athletic Training, 51(9), 733-
738.

18. Hooge, C. (2016). 8.5 Inelastic Collisions in One Dimension. BCIT Physics 0312 Textbook.

19. da Silva Barros, B. R., Cavalcanti, |. B. S., da Silva Janior, N., & de Oliveira Sousa, C. (2022). Correlation between upper limb
function and clinical measures of shoulder and trunk mobility and strength in overhead athletes with shoulder pain.
Physical Therapy in Sport, 55, 12-20.

https://jsmt.khu.ac.ir/
86



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

VEY (V0 0lond o3 5m 093 (539U 9 ()59 b )3 (iR93

Moreno-Pérez, V., Elvira, J., Fernandez-Fernandez, J., & Vera-Garcia, F. (2018). A comparative study of passive shoulder
rotation range of motion, isometric rotation strength and serve speed between elite tennis players with and without history
of shoulder pain. International Journal of Sports Physical Therapy, 13(1), 39.

Shih, Y.-F., & Wang, Y.-C. (2019). Spiking kinematics in volleyball players with shoulder pain. Journal of Athletic Training, 54(1),
90-98.

Rusdiana, A. (2021). Movement Mechanism Differences of Badminton Overhead Forehand and Backhand Smash Stroke
Techniques during Teaching Learning in Human Movement Science. Sport Mont, 19(3), 69-74.

Schwartz, C., Croisier, J.-L., Bruls, O., Denoél, V., & Forthomme, B. (2021). Tight shoulders: A clinical, kinematic and strength
comparison of symptomatic and asymptomatic male overhead athletes before and after stretching. European Journal of
Sport Science, 21(5), 781-791.

Wagner, H., Pfusterschmied, J., Tilp, M., Landlinger, J., von Duvillard, S. P., & Midller, E. (2014). Upper-body kinematics in
team-handball throw, tennis serve, and volleyball spike. Scandinavian Journal of Medicine & Science in Sports, 24(2),
345-354.

Moreno-Pérez, V., Moreside, J., Barbado, D., & Vera-Garcia, F. J. (2015). Comparison of shoulder rotation range of motion in
professional tennis players with and without history of shoulder pain. Manual Therapy, 20(2), 313-318.

Hams, A., Evans, K., Adams, R., Waddington, G., & Witchalls, J. (2019). Reduced shoulder strength and change in range of
motion are risk factors for shoulder injury in water polo players. Physical Therapy in Sport, 40, 231-237.

Werin, M., Maenhout, A., Smet, S., Van Holder, L., & Cools, A. (2020). Muscle recruitment during plyometric exercises in
overhead athletes with and without shoulder pain. Physical Therapy in Sport, 43, 19-26.

Wiazewicz, A., & Eider, J. (2016). Assessment of shoulder joint strength disproportion of masters swimmers. Central European
Journal of Sport Sciences and Medicine, 16(4), 85-90.

Daneshjoo, A., & Hosseini, T. (2019). Strength and Range of Motion of Internal and External Rotator Muscles in Volleyball
Players With and Without Uneven Shoulders [Research]. Journal of Sport Biomechanics, 5(3), 134-145.
https://doi.org/10.32598/biomechanics.5.3.1 (persian)

Kibler, W. B., Thomas, S. J., & Sciascia, A. D. (2019). The role of the scapula in the overhead athlete. In Mechanics,
Pathomechanics and Injury in the Overhead Athlete (pp. 151-164). Springer.

Kibler, B. W., Sciascia, A., & Wilkes, T. (2012). Scapular dyskinesis and its relation to shoulder injury. JAAOS-Journal of the
American Academy of Orthopaedic Surgeons, 20(6), 364-372.

Asker, M., Brooke, H. L., Waldén, M., Tranaeus, U., Johansson, F., Skillgate, E., & Holm, L. W. (2018). Risk factors for, and
prevention of, shoulder injuries in overhead sports: a systematic review with best-evidence synthesis. British Journal of
Sports Medicine, 52(20), 1312-1319.

Giuseppe, L. U., Laura, R. A., Berton, A., Candela, V., Massaroni, C., Carnevale, A., Stelitano, G., Schena, E., Nazarian, A., &
DeAngelis, J. (2020). Scapular dyskinesis: from basic science to ultimate treatment. International Journal of
Environmental Research and Public Health, 17(8), 2974.

Saini, S. S., Shah, S. S., & Curtis, A. S. (2020). Scapular dyskinesis and the kinetic chain: recognizing dysfunction and treating
injury in the tennis athlete. Current Reviews in Musculoskeletal Medicine, 13(6), 748-756.

Wilk KE, Meister K, Andrews IR. Current Concepts in the Rehabilitation of the Overhead Throwing Athlete. Am J Sports Med

2002; (30):136-51.

https://jsmt.khu.ac.ir/
87


https://doi.org/10.32598/biomechanics.5.3.1

