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The comparing of electrical activity pattern of major muscles involved in
handball triple shooting in two groups of adolescents and adults
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2- Assistant Professor of the University of Esfahan

Abstract

The aim of the study was to compare the electrical activity pattern of major muscles involved in handball
triple shooting in two groups of adolescents and adults. Ten adolescent elite handball players playing in
national club league (16.4 £+ 0.69) and 10 adult handball players (23.55+ 2.69) participated in this research.
They performed triple shootings assuming in a match situation and electrical activity of the Biceps brachii,
Triceps brachii, pectorialis major muscles and three anterior, middle and posterior parts of deltoid was
recorded using surface electromyography. Parameters related to the muscular activity pattern, including
time, peak, action amplitude and contraction sequences were obtained. The results of t-student statistical
test for two independent groups (p< 0.05) shown that there were no significant difference between time,
peak and electrical activity amplitude variables between groups. It seems the factors such as experience in
adolescent athletes, better utilization of muscle and being close to the end of puberty makes no difference
between adolescents and adults.
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1- Electromyogram(EMG)

S


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.59
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.5.3
https://ndea10.khu.ac.ir/jsmt/article-1-148-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1394.13.10.5.3 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.59 ]

WWAF Ol 5 5l Vv ojled c,9l0 5 5,5 b s ey

S8 ol Jsb 5 Cos 03101 o e g5 BT Sla S 5 e ool Lol pen e Sal
a2 &S oS el (YY) dle o A5 05 05 (VT )diten ©8f oo s by o sla, 580y S g
ezl Js eoll a2y Olope 5 065 3 e YL b Lo s SSlew 5 ()bl osles
S oy (YY) 81l 0L (5L ) mi L as e (50 <=L<;.a 23 e L Ol
o ) ) shns o plail 55 L sl s [y D IS5 o8 edls o 1 s St s o
Uy s e (188Y) Jlus)lS (W E) Wles S Lol 50 (Y1) LihKans S 05 O |
St i B o s 35 S 1 slsbime BLESI 58 ol SalSe B L 0B 5 0l
2 A S el S A e L3 Sl e L LO10)3 S5 Ly Sl ol (sl 05 5 b
03 S 00l 55 a8 Jio ( SB3 plll (sla h555 5o il wilas SOl llad o)
53 4y 5 e 08 Jldls Sl 5 s (OA) 3L Jlle s a0 ((WV) LS5 el JUs 58
Fo S S Gl iios 55 48 oS > Sl ol sl 035 (YYTY) LS s s 5 (V) S
e b sl b slapr s ol il e VU Sl g S S Jeld Ans
el 4 O g s ilites e laos S 3 Lol csls 5 dbis 3w VU s s S s
s gl SO SSleks la bl @ 2l (Gl odd plil Jbikia e 5o &S Sl o
Sl pd 53 (35 5 o) 3, 8hee 53 sl 5 (Sile lajull o U W03 S s
35 S 5s kol Oas Gl ey & ol Gai el (FFSTT) Cd sl il Jhds
sl bowdbts 5o ol Jlaasl Sl 5 OV 5 50Ul 3 o 055 53 5o Pl &y
SN E b ol 5wy Ol Sde (e SLEl (5 O ol pite amglie Of o35 s

Sy WJLMQY%)J;}QU)}}; ajjgj.}).tg?,:'ﬁ.lﬁﬁ)ﬁw

IR O)
Ol 55 035 55 el o pllil L OVLLS 55 5 Ol 5 s o5 33 3l ass sl bt 51 & o
aile b (Jle Y00 Y/£4) VLS 55 o3, L5 5 Jle FVEOTE Cllo aile L (JL s/ 2¥/84)
CS e G opl 53 (dzdls gl 5iS gLol&al K 305 8 55 84S (Jl AVFFEY/FO e
5 Ossl e Sl Gt 3w A esls e Gadiod el e il O a3l el gl s S
sy Sa0 S OAES 5 W15 lage 04315 L sy (5lweslal oo canliglsy sliaal 5 JiaSS
0 B8 CEs cagy olweslel 5 gl VU Ce o D0l ol 53 S O e S S ol
ol e A el L iU G35 e plin (1855 xSl 6 gt bl s el e
L) ecden gy i b o) IS i 5l a0 L2 S plondl (5,85 0 5 ase abie s
L olsn 5 satle 53 akols L lasy xSl sy (o LsiS <l s Lead Lok (5ol S0

sl 1S e sl A e Las g STl ol S iy iUl ol sla LIS 5 ol SDlae slasls

£


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.59
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.5.3
https://ndea10.khu.ac.ir/jsmt/article-1-148-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1394.13.10.5.3 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.59 ]

...,;y@;»‘)@éﬂlcgws}iﬂww

Sph S B As aalp b gosasl SIS a0 s GRS e b LIS (ol sl
Sl S oo gl 6l b BS oS 555 Jol Oleabl b das plnil lesl S | oS
Ml o po 534Sl B3 L 1 e Sl 0 805051 Ole b b L s gl s el 03 S
MT-MBT16 Ji. MEBOOO) 315 soos sl olfiws 31 el o (sl L3l plonil ol
Lo 45 coils JUIS o35l olKiws cpl i eslizad 5oa Veve 1S 5 L (WD 528 el LS 5l
(B a3 e 53l e dlae (o 33b s dae S0l JBK e gl of JUS g
eslizal Aied Spd cpl el 3 S SMae 1 aS (Sop Sl dhae 5 WS s 5 Sl
Dby e Jlgr b eslinal Yases Megawin jisie 55l 318 sles xS IS o (sl 023 S
5 ol el s, se God ol s o (Sl Sl aels e s sl AL g ol

SEar 038 pasie jslie 4 e 5 Ad acalous ol Glaesls(RMS) ) slms o155 i) s slons

Oll aw 05,8 Wl b 5 oS = 5l 5 J3 Il oo Sl o5l S5l e cles OLL
50k 53 ol e S8 el Tads C I 0L 5 g, e il cnl ke & s Ik
3,50 (MVC) osl)l [olil sSla= Wesls 03 5 dbo s gl g SOl b Oleg ode oS - pouns
s S IS8 op iy 4 S ae &S S8 > 53 s Sasasl 5l S s cpl w3 S 15 eslinad
Rl e sd S sl abae s 1y (SLEl S OS> LB 8 gl Bl oS il LS
S cdle sl s e o Slae 5 el sty 315 ey xSl SLas opl Sl ol
MVC i stslcsa S8l cdlad St 0F s b 5 A3 (5803100 plSam &8 > 55 ohlae
Szt IS a3l 5 g0 o S S b o Sle Sl Sl s Cudlad anls s Lo Laesls

S eslinad b baesls . Jbe 5 3 e anels MVC (11 (oLl ST 251 5 e cpl s U ol
LA J&J} @fvj (PS'/'O)J.S.‘I..MA e);‘jé 6\jt6)uigyj

basy

53 opl Il S alio b ls e w5 Laesls oS sls DL il el =35 8 5alS 05051 s
Oga3l ko = bl s 058 o e i il ool Slal s s el S0 s 05 8
Sy OMas Ko w S Jsl dhias diea 1SS sldas Bldjl (gols gme ol a5 sls OLES 53 &
5yl

5 e Sl WANVE O/0F 16 5V 9/F & /P8 s Sl b OBl 5 05,8 3 Guios ool (gla g5 505
YY/O0EY/AS o pSle L OVLLE S5 05,8 53 5 FVENY Sl aila b g 0 S SLS FAREYVY O35

s Jlw AFFEY/EO Cla ail 5 0,5 5hS AYVEN /00 035 5 s Sl VADSYRO/FE 16

$Y


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.59
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.5.3
https://ndea10.khu.ac.ir/jsmt/article-1-148-fa.html

WWAF Ol 5 5l Vv ojled c,9l0 5 5,5 b s ey

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1394.13.10.5.3 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.59 ]

353 Sl s 5zl Wl e Ik el cae lles (sl Sl 55 lkal Gl 5 Sl

ol ool Y i 53 OV 55 5 Ol 6 s 03,

s 035 S8 w8 3 S e Sl gla SN o g sla e i Y sl

o 5 Gl el
- w ‘ - . .
Sl aals s ol e b oMas s 03
(MVCs ,3) (MVCas,s) ()l
WANCESVARS /A EY L YAY Y/ N8 /AN 290k e 0
AAVES /40 VEE 2 VAN Y/454 vE/VAS 33k o
YFOE /4 FA A EYOYAVY Y/FAA v/ & ae
AYSEYAS P EEVYNY Y/AYY « VTV Al s
SYLS 5
AOYE /Y YT FY Y/ 4V /50Y M s s
ALY EVARD /A EOOF/YYS \REAYAViIN P s
WALN & VALY WEEAINZALY Y/ EATVVOY 33k 92
AR VLN RE AL VAYS) Y/ VY /558 223l o 4
+/YOYE/NAY EEA S VAN V/+ £45Y/EAY &l aw
f)b"f:i
YYVENOY ROV Y/ ESYANVYA A sds
ARY< SVA¥S2 AFARLYACE Y/ EVY /A Mo 235
CYATE/YYY AERFTVYVD Y/vEAYYVFA Pos s

wals Sl Jlade 5 35 0Ll 58 51 i OVLS 5 s e 2ol 5 e Ik s ke eslis
S OVSE S5 058 53 on 53 api sl ot RS L Rl Jlde cpladl s g mi Ul 55 55 o llas
Oblyz 5 05 S 5 .cudls Otlas a1 6 nie Cllee Sode Jsb o Kle sl U5 s dae Ol 55
z 3 i S 55l s abiae 5 Sled e Jsb 3 1) S0l e ieS (gl alaae
&ﬁjp)lmwﬁwa;)ﬁﬁ);qwul;cla.»ﬂuil}.xﬁj)daw.wb@wmbj
05,5 55 Gt Osesl 5l e asls 5 ol Sl s e gk la it aslie (gl s |

o


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.59
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.5.3
https://ndea10.khu.ac.ir/jsmt/article-1-148-fa.html

[ DOR: 20.1001.1.22520708.1394.13.10.5.3 ] [ Downloaded from ndealO.khu.ac.ir on 2026-06-14 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.59 ]

ey i 8e S ASI e ( K ali |

a5 Sy Gl (b wae 03k jwss Sas gl Ol cpl slie s eslizad roa

53 Soblae Sl e oS Lsls OLE (P> /0) slie ) o ool ¥ Ul s S 0 dlae Cad

IR Jﬁ)Q‘YLﬂfJﬁjQUﬁJJ ejjfjb&:.tjgdﬁmw|

SMae T glamlis 50T Jgdr Y Jsi

t o [INPVS]
KN (PERPR S| oHlae GNP SMlas
p t p T
JOFY | e/evY (1) el e Jgb JEE Y0 () cdle e Jb
A V00 (MVCaws 3)Jlad ) EPIStIRWCIENS BRCYAA~ B ENEVAR & SN (4 1|7/ R WZREY LI [FY o | sl s
YOV | Ve (MVCis )l auls JOM | = /00Y | (MVCisj3)clad auls
JYYO | /VAA (450) e e J b JEEY L a0y (60 el e Jsb
+/AV\ AANY (MVCLs,2)leé o5l She Lsds SYAD AR (MVEAs )l w5l | a5k
00— /WY | (MVCds ;) e aels POV —e/TOY | (MVCAw y3)les auls
SYSE V0 (1) c s e Jsbo AV AVAY () el e J b
JYOF VA (MVCas ) dle o A s | ROY /Y08 (MVCis )l £ S Sl
JOVE e /EYE | (MVCAs,3) e auls Y VP40 | (MVCAw ,3)Eles auls
S5 4% g S

Sledbl 5l eslanal L (sta...c b o S5 ol alas sl S anlis Guiss Lol Gus
V dsde 55 S sbOles sy JLS,5 5 Ol s et glacadldin 3 ol S ey 2SIl el ensay

it 5 Sl Ol o SSle p i Al Al bt G g o3 53 a3 bd edalis
Coand Ul L s Oles a3l s akiae Ol 5 o5, 5o el cadls | ol asls Sl
22488 sls S SIS el JLsh 5o Sl s 02 5 (YerY) IS s OLaS 1) w5 s e il
ssb e Sl 2l Ol LOA) S)ls 1y cdled o 2l 05l s 5 A5 dlae (Ol LS d

@bboﬁbd| Sy esls olamst] st 4 1, MVC Ao s o iy A5 gy dae o068 Ca3 ol

Al



http://dx.doi.org/10.18869/acadpub.jsmt.13.10.59
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.5.3
https://ndea10.khu.ac.ir/jsmt/article-1-148-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1394.13.10.5.3 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.59 ]

WWAF Ol 5 5l Vv ojled c,9l0 5 5,5 b s ey

gl s el e gk e 53 OVLS 5 05 8 03 IS ok 4 (Y) syl Sl es WLy s e
J5 S8 sz 5l o a8 o5 ,S a5 cdlad wals aze 53 5 5 g i OUlr 5oy S 5l e
4 o S35 a (s Ol 4 A 3L 03 S 53 cpl o alie S s SDlae oLl
OLl DS = 55 Al e Glaaiar 5l S 2ty (Dlae (2Ll A5 5 &S o sbml 6l 1 555
Sl sl alin @ileand (S aly 5l &S o5d e e pdse pl 0l G el @ S
Ul o oS 55 oS conl SBSI JI5 ome ool sllsy JIg et b sl ol sl SIS >
sy s 05l sl 1 b slil JIg a8 558 e Ols 4 k5 51 i ool 55 2,80 IS8 oS >
(T0) oS o 23 bl

Sk Sl el o3 S el ) (ot 4 s S0 S o Solee al Gl s e o RS
esdle plply e HIen SIS o dny plmil 3 Sl sl oo 4 SIS 05 5SUN T 1S SDlae
il 5 lge pdn 53 edd zee Soglite (LAl LS5 a4 aS S oS g (60 B Dl
S sl S sbiles ol odalal SMde (SLEl 55 s sl 4 Ll e Sas sy
alabe |y baslee JLS 55 50 Wilsn U s LSS Sl s sladlo 5o 1y 555 lal slac,lee AL
3 S Gkl Ll e i ke w4 iles oS 5 s GRVL e e Ll LS5 s
s Ol 3ol el S = 5 Shas 5 LS ol L aS Jele Kos G b 5l L(F)asl Lol w2
o bl 4 AL 5 sy ale sl 3l Guss cpl 5 OVLS 5 0 S 4l a5 L (P
Rl S5 3 e 5 odd a5 5 Shes o e w05 Sl A e B 0l 05 S
ot o290k s Ve Sl e b e Lo s Sl ek L S 5 ke
AE edalis o5 8 53 cpl o bl Sl mes i ss dide Caed a5 Son sl (ol
S 5 0 Olazstles 5 o3Il sy a1 ey Cilises folge 51l 1) 1l S (VYAY) LJLe
s S Sl Lkiins Oliises m e SIS > plawil (5l (F0) Wls o (Sasles 5 o5 O
Sl sl pyme S = s Bl ln 5 (1 5F)s8 ool b (635 0 mas (R 55 L
O3 50S 5 Mae b unOles L3 slis (Y01 0) Sl (FYSY) ol JDlae = ae J 28
S Aoyl SIS Gl a5 b (FY) Wl e ol 355 03 38 o s sl W 1y lide ol
Odal 55 a4 35 5 L u el 4bl) Oy 55 05 8 03t il a4 bogye 4yl U3 sl OlUGS
02 sl Olea m s )b Sl 3 s abae Shales b iy 5 Solee gl L3 s (Sales
Al e g cilee Mae 5l eslinad

53 Gkl has b il SaL goblae Sl mer 5 es S sn pl G e Sl alis |
Al il G 3 ol ST S w5 dhas olul (Bl e ol S5l

s (FY) das e lpl 1y st Sl odlas gt 6,858 6 ,.Sel L EJL Sl Obls 5

0


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.59
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.5.3
https://ndea10.khu.ac.ir/jsmt/article-1-148-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1394.13.10.5.3 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.59 ]

...,;y@&‘)@éﬂlcgws}iﬂww

2o & I YY BOA o s 05 0l o 5o S e Sk el Ga bl s e 11 L Slas
65,8 55 G ol 53 45 633l (FY) Wle e Sl sl B S ¥ B 550 By ey e 355
L Loy ndl s o duygn i @ 5 Lo ok Fok 4 LB o Way SLS 4S gl OLlr
S 03,508 53 sl s B b S Y e 1 55 S O e S A5 )
3G a5k Ol Ll IMas oS e el gy 4 5505 35S b s 555 Sl slacdly
Ol oo wlad osb a5 (roed 4 5 0l alone 0 FF Do &S Sl Gl Sl s
035 52 ol o aelie 5 G cnl 4 b BT e 00 AL il G005 05 S g0 nl S S
Collad il 0 iy Ol 350 (Solias s g 55 SOLas b aels S A3 asia 5
Lils o (g oo DU a4 S plor] &S > (o) Sl D > (b ks J 28 sl 1 ehas
i ol s OBl et 5 el s el 6 S 55 o 355 andllas s (YAAY) Jls (FFLFY)
Sl aS el el 4 sl ol oS 5 ditee 5l syls Sl 65 S 55 ol e b als S A,
LS o i ot Slad wals (S Sl el UG s 0 Shes 4 ST S Gl el
L ocoslis Olais cpl 5 diteen ale 131y S35 Gadosd 2l Olgar 55 05 5 48 S o dub LIlas 0l (YO)
YRR DU U TRESERE SN g

S5 Ax

Sl Al s oS bt S Gl s IS ssh e e Gl @B 4 s L
ek an S L ys OVLS 5 doles zes

o5 Oblgs 5 s S Sl Gl oIl L il 5 e S s gl DU s F e LU s (ITAY) L jas (Shases (o2 0 colins3lgd )
AF-AY 1 (F) (Sl wllad 0Ll Jldis e
YA 0LV sl 5 sl Lo e (s e Lo el ocdb Culam gy da 5. (S5 0y 3 S = Ady Sy (Y008) L Ol g0l .l 5555 aVE Y

.C,S_)> vl:« BN ,f)ljgi
3. Winter, D. (1930). Biomechanics and Motor Control of Human Movment. United states of Amrica, 3 : 1-9.
N Al s O ATAS g e (s Sk Al dem 5 0L S i S g el (Y00 Q) Ll S 035 s s Y

ST e Sl 1l 53 (St 81 sle o3 b by e DLl el LOYAR) e csamms o Aotanms ¢ S (50 e dins3led O

XY -0A (Y) (o255 P 5 sk
XYoo Pl e 08 WAV LSSl edesma 5 03035kl (slgn 4o 5 ae Usb 53 (S JelSEs iy (VAT Lol (1S (g5 00 #
A o S s ohe 0 T Lk pledl ol dn e 5 505 3 sl (Y00 N) L O3l Y
8. Van Den Tillar, R., Ettema, G. (2004). Effect of body size and genter in overarm throwing performance. Eur J Appl
Physiology. 91: 413-18.
9. Hong, D.A,, Cheung, T.K., Roberts, E.M. ( 2001). A three-dimensional, sixsegmentchain analysis of forceful overarm
throwing. Electromyography and Kinesiology. 11: 95-112.
10. Sakurai, M., Miyashita, M. ( 1983). Development aspects of overarm throwing related to age and sex. Human
Movment Scince. 2: 67-76.
11. Pawels, J. (1976). The relationship between somatic development and motor ability, and throwing velocity in
handball for secondary school students. Biomechanics of Sports and Kinanthropometry. Universityof Leuven, Symposia
Specialist Inc. 357-69
12. Zapartidis, D., Skoufas, I., Vareltzis, T., Christodoulidis, T., Kororos, P. (2009). Factors influencing ball throwing
velocity in young female handball players. The Open Sports Med. 3: 39-43.
13. Wagner, H., Fusterschmied, J., Klous, M., Duvillard Serge, P., Muller, E. (2012). Movement variability and skill level
of various throwing techniques. Human Movment Scince. 31: 78-90.
14. Van Den Tillaar, R., Cabri, J. (2012). Gender differences in the kinematics and ball velocity of overarm throwing in
elite team handball players. Journal of Sports Sciences. 30(8): 807-13.

58


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.59
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.5.3
https://ndea10.khu.ac.ir/jsmt/article-1-148-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1394.13.10.5.3 ]

[ DOI: 10.18869/acadpub.jsmt.13.10.59 ]

WWAF Ol 5 5l Vv ojled c,9l0 5 5,5 b s ey

15. Williams, K. (2004). Recreation & Dance. Physical Education. 75: 6.

16.DiGiovine, N.M., Jobe, F.W., Pink, M. (1992). EMG of upper extremity in pitching. Shoulder Elbow Surgery. 1: 15-25.

17. Kelly, BT., Backus, Sl., Warren, RF., et al. ( 2002). Electromyographic analysis and phase definition of the

overhead football throw. Amrican Journal Sports Medicine. 30(6): 837-44.

18. Maffet, MW,. Jobe, FW,. Pink, MM,. et al. (1997). Shoulder muscle firing patterns during the windmill softball pitch.

Amrican Journal Sports Medicine. 25(3): 369-74.

19. Rokito, AS., Jobe, F.W., Pink, M.M., et al. (1998). Electromyographic analysis of shoulder function during the

volleyball serve and spike. Journal Shoulder Elbow Surgery. 7(3): 256-63.

20. Chow, JW., Carlton, L.G., Lim, Y.T,. et al. (1999). Muscle activation during the tennis volley. Medicine Science

Sports Exercise. 31(6): 846-54.

21. Pink, M., Jobe, F.W., Perry, J. (1990). Electromyographic analysis of the shoulder during the golf swing. American

Journal Sports Medicine. 18 (2): 137-40.

22. Watking, R., Uppal, G., Perry, J., Pink, M., Dinsay, J. (1996). Dynamic Electromyographic analysis of trunk

musculature in professional golfers. American Orthopaedic Sports Medicine. 24: 534.

23. Konrad, P. (2005). The ABC of EMG (A Practical Introductionto Kinesiological Electromyography) . Noraxon INC.

USA.

24. Wagner, H., Pfusterschmied, J., von Duvillard, S.P., Muller, M. (2011). Performance and kinematics of various

throwing techniques in team-handball. Journal of Sports Science and Medicine. 10(1): 73-80.

25. lllyes, A., Kiss, R. (2005). Shoulder muscle activity during pushing, pulling, elevation and overhead throw.

Electromyog nd Kinesiology. 15 :282-9.

26. Fradet, L,. Kulpa, R., Multon, F., Delamarche, P. (2002). Kinematic analysis of handball trowing. ISBS.

27. Garcia, J., Grande, |., Sampedro, J., Van den Tillaar, R. (2011). Influence of opposition on ball velocity in the

handball jump throw. Sports Science nd Medicine. 10: 534-9.

28. lllyes, A., Kiss, R. (2003). Comparative EMG analysis of the shoulder between recreational athletes and javelin.

throwers during elementary arm motions and during pitching. Physical Education and Sport. 1: 43- 53.

29. Srhoj, V., Rogulj, N., Papi, V., Foreti, N., Avala, M. (2012). The influence of anthropological features on ball flight

speed in handball. Coll Antropol. 36 : 967-972.

30. Wagner, H,. Buchecker, M,. Serge, P,. Duvillard, V,. Muller, E. (2010). Kinematic description of elite vs. low level

players in team-handball jump throw. Sports Science nd Mededicine. 9: 15-23.

31. Rivilla-Garcia, J,. Grande, |,. Sampedro, J,. Van den Tillaar, R. (2011). Influence of opposition on ball velocity in the

handball jump throw. Sports Science nd Medicine. 10: 534-539.

32. Lopez, CM,. Platen, P. (2005). Motion analysis in handball. Proceedings of the 4th International Symposium on

Image and Signal Processing and Analysis.1: 345.

33. Fradet, L,. Kulpa, R,. Multon, F,. Delamarche, P. (2002). Kinematic analysis of handball trowing. ISBS.

il der 0S5 e 0L VYA el e 5 Clbialer Jsms ae 5 S RS 5 S 6530 (V000) L s o 03 o3l ool I YT
VY i

35. De Luca, C J. (2002). Surface electromyography. detection & recording. DelSys Incorporated.
36. De Luca, C J. (1997). The use of surface electromyography in biomechanics. Applied Biomech. 13 (2) : 135-163.
37. Cooke, JD,. Brown, S,. Forget, R. et al. (1985). Initial agonist burst duration changes with movement amplitude in a
deafferented patient. Experiment Brain Reserch. 60 :184-87 .
38. Sanes, J.N., Mauritz, K.H., Dalakas, M.C., et al. (1985). Motor control in humans with large-fiber sensory neurop-
athy. Human Neurobiol. 4 :101-14.

sl Sl 1 el L O ITAY el e 5 ol el da 5 Cadlad s (Sl ¢ i (Y0 0) 358 Glig p ol e 4
40. Mills, KR., Kimiskidis, V. (1996). Motor cortex excitability during ballistic forearm and finger movements. Muscle
Nerve. 19: 468-73.
41. Sakurai, S., Ohtsuki, T. (2010). Muscle activity and accuracy of performance of the smash stroke in badminton with
reference to skill and practice. Sports Science. 18(11): 901-14.
£33 Pl S K zils (ST NYAP sl 55 ipls 5 (omdst e da 5 e Igb 3 (63,5055 0Ll S iy (Yo e ) e (Y (Sl 6555 8 oy FY
43. Gottlieb, G.L., Corcos, D.M., Agarwal, G.C. (1989). Organizing principles for single-joint movements, A speed-in-
sensitive strategy. Journal of Neurophysiology. 62 :342-57.
44. Yotani, K., Tamaki, H., Kirimoto, H., Yuki, A.S., Kitada, K., Maesaka, S., Ogita, S. (2013). Response time and
muscle activation patterns of the upper limbs during different strikes in kendo. Scince of matial arts. 9(2): 101-107.

4%


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.59
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.5.3
https://ndea10.khu.ac.ir/jsmt/article-1-148-fa.html
http://www.tcpdf.org

