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ABSTRCT

B. K. LEE, D. W. HAN, and K. H. KANG, Isokinetic Performance and Shoulder Mobility in Pro League
Woman Volleyball Players. Korean Journal of Sport Biomechanics, Vol. 17, No. 4, pp. 4555 2007. We
investigated the biomechanics and characteristics of shoulder rotator muscles for professional woman volleyball
players. The purpose of this study was to analyze the isokinetic peak torque and range of motion for shoulder
joint rotation. We measured the strength and ROM of the internal rotation(IR) and external rotation(ER) of
shoulders joint for nine professional woman Volleyball players and nine University students with Biodex and
Simi-motion.

1. We measured peak torques for the shoulder joint rotator at angular velocities of 60/s and 180/s. It was
found that the peak torques were significantly different between the two groups and also between the hands
used.

2. At angular velocity of 60/s, IR/ER ratio of the shoulder joint was significantly different depending on the
groups and the hands in use. There was a significant difference for "Dominant side’ at angular velocity of
180/s, but no significant difference for ‘Non-dominant side’ and the controls group.

3. Regarding the ROM of rotation of the shoulder joint group, IR was significantly different between the
groups and the hands in use.

4. IR/ER ratio of the shoulder joint for Dominant side was quite different between the groups.

KEYWORDS : SHOULDER JOINT, INTERNAL ROTATION, EXTERNAL ROTATION, PEAK TORQUE, IR/ER
RATIO

* dwhan@silla.ac.kr



46 oBH - S - A3

I. A

rh

BHIA AholA o BEL 7ksAol 7P 2 &
Holel, W) IR A e B e 2
3 ARxAd dHem JFse 54S TRIG
(Echtermeyer$} Bartsch, 2005; Nordin¥} Frankel, 2001).
wetx o] Bdo] HHd Tlss L3sh] fsiMe
er/?d_«l T TFEe FHske Ao) Fos, &

3] A 01]71]/‘1 S e ke dsiAY, &

e 7] S BEA7IeH o] F 7 faE TS T8
81tH{Mucha, 2007). RF2Rl BAo| 9= dadoly
QAtheh 22 9 2ol el FgAel FA=AE
ol #H] A= e W Hls] 2] #go] 4
aes o Ak v 7S SRt o ¥4
o] 7k WSlel Y etk ey deiEo] Hole
W B0l Nz F3E o] 48] Fafol
gk 7P oA ol Thsol vERAl "o
(Echtermeyer$} Bartsch, 2005; Nordin¥} Frankel, 2001).

Unkz oz 77 }‘E"ﬂ et 54 45 ASH
2 WEof sh= A AT THeAdE frAlske
TEE Wt UrF/M——Eﬂ g ks Al
FFE = 7 e 259 E7¥S $AI15(dominant
side)j H]-9-A|Z(non-dominant  side) Ato], $AZ2

F-5Hagonist)Z} Z¥Hantagonist) AtelolA F= T
Y&t (Freiwald & Engelhardt, 1997). 53] 5%
T2 Alold] 29 Bddd B JhE Y] wigt
& dele] B 71K DA AL e Al
UA ATHSchmidt-Wiethoff et al, 2000).

Brill#} Suttes(2003)2} Hauser-Bischof(2002)= <8}
A FHol| X SH3|=(overhead) 2T o7 #E A
sfioke] wAl el dustded], 5 ol thek Z]

y

qﬂ

>

[ [N

29) 939} Edloldo] a7EE £ $59 74

Ao FEan B2 Aol 29 el
22, oleid BERe D) B4Rl Tl 2
23 Zo1sh 9o wge] WS oA Fok &
2k 53] 249 ¥ o 2UE gos oIF
§0%2 Mol sked, ol o) wa
A3 AfES] G AR B5EY o)

Nl

A7)3
%9

Jlm =

LHE F5 F e, viae $59 SA4e=
A3 EEI} 5 &g olo] o B o] Wi
5] Wske AR I SltiAagaard®t Jrgensen,
1996; Kim, 2005; Kugler et al, 2006; Lee, 2005).
HiTE 32 ube] "olmelA] gar o fellA
FAolg slok 317) Wzl o) w9l Al >
a7} 7Rk FBolth S8 2golzie Al +9)
£ ZYoke 27 R4RH, b AR A
BE 3RS 2vola o) AFse A0 ekt
s, A ATASES Sujola BAL @ A2
2 40,0003] o} sh= ALE ZAREUHCho, 1997
Monien, 1995) At Oko]] 1 ?jT_jL o] H]—E;@o /\j].
o) FA A& Mol A&ZR] Hals FA Ho| 2
g3} B4 7k 9] WalE 7hAsk o el A
e ol Aor AgapA et 53] 2ujola
FAIA Bk WEAQ] Hake ol Bl oY
A3} o] B)Hel F=Z sk 3da7hel
S L= Ae A, 2002 oMW
2000).
9_% 5
Ll 1‘101 HZ Qe 42*‘6‘
o) ¥d B0l EoAAl ot
olelgt opf A Aol WAES F HlT e
3 59 3 FH AT sl wiske] A9 F o
B 2 A0 dHA 3lom(Aagaard®} Jrgensen,
1996; Kim, 2005; Kugler et al, 2006; Lee, 2005), £3]
o2} Wl HFE F %7k opl Wel o] ghe
o2 B kel $43, 2 254 1982).
AT LHBE FE 7R o ddd] it
e AR i okt Bsl] It W
HlPASES) diE A8 AT F2 HE 9 Adola
S Y £5% 2 EFA g ke
LHQ_o] uJ-o]-r,H /b]-z_s} , Lr‘, o)~ L‘\jl, ol 7124
23 FHY, 2000). 554
—%— Ol%sﬂ o ¥ F9l = :’“q‘oﬂ o
72 A 2 U3 Weo2AR, 189, 2 4
§-2, 2002 Baltaci, Johnson¥} Kohl, 2001; Baltaci®}

odsle.
Rt

rlo



Tunay, 2004; Bigliani et al, 1997; Borsa, Dover, Wilk
¢} Reinold, 2006) o17] #89] 3)d <8 Bl o
& BN olFolAA gyt wE 2es} o] A

w}aw 2 9 obl 49 R A5
GPe FE gaag gazel o Ul A5
% Agule] o2 dstE 2ol Aolrh YA ol

B )T A5Ee o)) B ASE oy, &4
9 75 ARAIE AT e sk 2
23 712 ARE ATsaAt stk
0. 9744
1. A7 oA

2 A7 4% o AU hEe 49 o
£ 4 Wiz it s K, %3

d
L o B &3E 9A o Z=ea Y
A7} e 9wt 5% 5 Aol fle AT
Gut o2} kY oS e s 3}%14. o 27
a A%F—SA Bt 8L 2144, AL 1783cm, A
< 688kgolla, Rt oA} EHEW% Jéfr Aol
21.1Aﬂ, A2 159.3cm, %2 52.6kgO| ATKE 1>
2. A7 4A

B A H]1(static group

AL AR A
comparison) A% AAZ, T2 oz} wjTAS F

E 1. Subjects profiles

Subjects Age Height Weight
(n=18) (vear) (cm) (kg)

Pro-Lig 214423 178.3+2.9 68.86.1
Controls 21.1+2.0 1594459 52.617.6

2287 o4 o A5 o) B 3 Tl i A 47

Fog, WTE s ke A o Yk
ﬂ% To slo] Faiglet off dHel 3
ohr 7] S5 & ZAL=Tt 60°/s, 180°/solA
Az wgASe WA slghe) waEs
ak torque)S SH3ATE obf B B B
A Lolry] JaME AT ulSASe)
1 98 Azke Skt

P

—10 B N
_ rulo rTVL tlo
[11]{e]

j_,-g

= o
_i\l

SHF|= A9 o WA Tlsol tigk et
QBN FEA =Y Wl 2AE, 78 24 55
Tl olFoR I FelME 554 S s T
g A7t FE olFSie, ol 54 4 Wt
7L he SA tg AF=s gy a4
HE v R olAHQ Z2ads Aed ¢ e
AR vEoltt Y e FH wE Al 2F
&0t AuRISe] YD THS TP FrARRE AHA)
o SrdX SAT 5 gloke FFol 7] "ot

(Baltaci®} Tunay, 2004).

metd B Ave 554 24 A1 Biodex
(Biodex, USA)E ol-&ate] ¢k ApAellA] B3] 90°
3, o 45° 9 A F SRS olHd 3%

Aol tiate] Dvir2004)= S4A WY g 2 g AOL
shell wheted 713 bl Ao, o

rlo

Z)4-4(2002)
gukro g 30~ /s, TEL 120~180°/s, &L U
0~300°/s= syt HT dE 554 24 &
Hlo] B4 5o HjA|7}F 700°/s °]’B‘°ﬂ’ﬂ+ =4
o] 7}s¢tdl(Hahn, Schwirtze} Huber, 2005), ©]Z <l

3 M4Ee] A A7) Al Hoiglk vlsgk 32}



B8 o9 - 5527

A F4o] 7heslzr] Wil & 9 gt HolHE
s T A =T AEAT AEPE2002)S 2
o e 54 oY 34 At A8 g A
& ved 788 A shdaA AEE
(60°/sel3hellA] 5 89 Aol 2H9 AEo
LEE(180°/so) el A atole R AT
Ago] ot AoE At webA A=A
250002, A3 A, 2002; Alfredson, Pietild
9} Lorentzon, 1998; Baltaci et al, 2001, Wang2}
Cochrane, 2001, Wang, Juang, Lin, Wang¥ Jan,
2004)2 Froboese, Nellesen¥} Wilke (2003)& A4}
A& X SA o] BHAtl| thgk Agela Kt &
S A9E 48 F dva AN 4EE 60°/s
<} 180°/sll4 SAE Hart she-S AHsHT) wet
A B AFAMT 4T 60°/s8) 180°/s0llA] HAEA
£ SAs3rh

dEa

o

2 ¥4 7Fss 54

A oA o #Ad tig #E Ths W S
AL 7 o83 HIYQ FEHEA7)(Simi-motion,
German)S AH&3I3ITE WA 32k 37 2 AR
st ol #d 7E M9l Sl FAA A5t
e, SAY &L 7IEAZxE)ImxImXIm)Z 8
FRES BASIYeH, 30x B 9T & AA 3§
Atk vl e7Es A 7HRETE 3m 7oA

VCR1 |

‘ mm

L—sl 3 ycRr2|

Cmerad Camera2 — SR

F_'E

Video - Recording Video Processing

harddisk

v “A‘J:m
1 Girect record ”M' ||nn ||_A“m° g

3 SIMMotion

Flowchart of a
SIMI*Motion
video - analysis

)17 1 Rty Mkon By

T2 1. BEISHel 5

A9, 24, sivlol 412} 1004 3k AL 94
A9 A el QE 9% s 439 4
4 §7) 2ol v2E %3}%12 24 AAE 9
& AN op) BAE o 9 A BEA B
AL 9 23 A A u} o) el Z9A)

2% 02 Hxe) ARBL 1G], A 9
5 o];-(};g}?_] =28 1z 3k 1:]»— —,—-5

HPH o
0 H

T WS 24519tk 24| A 280 AA A%

747} 3314 SAgsllt<ad 1>,

ot
B

3. A5 AE ¥

Ao 2183 BAZZIYL SPSS version
13.0024 A7y vz 7 289 FaET, o)
A f-2l3] el dist & 7hs MY Aolg Yol
B, AT g2t P45 HAS Aold] I
AEA HE, A dist W3] 93 EA B,
ol A U-3]de] tigk #4d 7hs MY € Y3
el digh ¢J3)d #d 7hE WY Blgdl Aot =
A golr 7] ffsle ZHEE 78S AAlsiomn,
T4 a=05°]30tk

M. 2% 3 =9

1. Y353 Hx

1) Z&% 6075949 Hla

o Aol 2ufola FAS B 32 we)r] A
vt =3t o S HUlR 9133 AR1 AdElel
A eF 140° 9 A7 ofF- o BAe wWEA W
A Wl A7IEA AvjolaE sl AriEdest
gAlA, 2002). ofwf o7 WEe] Hgdle F4 ¢
AR AW F=A qdS skl 5,
2000, dold FF F AvolAe] 547
(follow-through phase)ell 3J4d7el oJst A4 &
dfeccentric loads)7} At 25 Sl Eth
SHARE ol 23] 2ol oAl w93 29



2, ol
of

rHd
5‘:

£o] BAYskaL, ol= sl A <
5 FAA Hrk
UX|5}A] Wang@} Cochrane(2001)2 =2 =

fs

b= Al oJst 9414 Bl okslAw
ol

Yot ol

1M >
o fo

sggx

o AdrES e ol B9 3A
AR Az 3 o] 3 ZHET &
A oS Hashrh S Alfredson et al(1999)
18] B2 o T HFES UPOR ol B
o] IAEIS AT A3 A& 60°/selH W3]
NAED} §AS, HIAS el Zol7t fljle
, Q379 e FAIS Hig) H¢AlSe] 23]
SR EEE M

B AFME 2T 60°/sollA AT tZ2T
ovh Y et 5] HaEE g 2
W3 de) 79 Aol tiztell Hlsh $-A1Z(p=001)
o AR mOw) 25 ) 53t sl
BTE Aol vzl Hsl A4S (p=040)2 Wl
HZ(p= 000) 25 J3ES7) B9 B W3, 9
e AES HASE daEId e A3, dx
T BT Apol7h It 2>,

ot ZAvk= Wang? Cochrane(2001) 18]l
Alfredson et al(1998)2] I+ A} H|S:gh Z0F, H)
T AFES 28 FAA, o B U Edlold
ZR Il W 3 Edze] 2Edsel 1S

7}

=

PN FH

L»—\ﬂ%mlo

2L @ rlo o am

H 2. Isokinetic profile of average peak Torque at 60°/s in
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H 3. Isokinetic profile of average peak Torque at 180°s

the dominant and non-dominant shoulder (Nm) in the dominant and non-dominant shoulder ~ (Nm)
Pro-Lig controls  t-value p Pro-Lig  controls  t-value p
DS 34.8+7.0 20.8+8.3 3.850 001 DS 276167 16358 3.823 001
NS 29.645.1 17.7+5.7 4.645 .000 NS 207434 131434 4.673 001
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DS : dominant side, NS : non-dominant side
IR : internal rotation, ER : external rotation

DS : dominant side, NS : non-dominant side
IR : internal rotation, ER : external rotation
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i 5. Isokinetic profile of Externalfinternal ratio at 180/s

the dominant and non-dominant shoulder (%) in the dominant and non-dominant shoulder (%)
Pro-Lig controls t-value P Pro-Lig  controls  t-value p
DS 1.01+0.34 0.49+0.55 2.39 020 DS 086038  0.53+0.54 1.497 154
NS 0.65+0.34 047+0.44 1115 280 NS  051#017 045036 0417 682
t-value 2.670 0.097 t-value 2.546 0.385
p 017 924 p 020 705

DS : dominant side, NS : non-dominant side

DS : dominant side, NS : non-dominant side
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DS N2+25 823+4.1 6174 .000
NS 88.2+1.1 84.7+52 1924 .072
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DS : dominant side, NS : non-dominant side
IR : internal rotation, ER : external rotation
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E 7. Shoulder external-to-internal rotation strength ratios
between dominant and non-dominant side (%)

Pro-Lig controls t-value p
DS 0.97+0.23 0.26%0.18 7.094 .000
NS 0.71+0.20 0.28+0.26 5572 .000
t-value 2542 -0.320
p 020 753

DS : dominant side, NS : non-dominant side
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