HENEB AV ST
5520 &5 1 H > 10-18 H (2023 4203 H) -i

EEEMHB

J REHEFMPERRES 8 T A BE M ERR S IR 2 ket

'T’%flﬁ{% N ]%’l‘%‘_i N Zﬁﬁﬁ/é N IE{EE*
VBT LA S B RETTE AT ~ * B TL R LA A S B £

PR HE £ 2022 42 03 7 5 iEHA 1 2022 48 09 H

RS
BHEY © PRI HAH B IEHRERES) B TR S B4 T RE MM R R e - DU
NS A BT B R S T AHREME: - J9UA ¢ M5 20 HORE R B FEEKES
8 WEHAIAE - i8R - Bl mpls EEE A 15 PEmpiE - DIpite
A1t tb e AR E ~ Rela R M BRI Pk 2 22 5 > G DURZ AR A
(581 AT AR M B A S P B 2 - m] LA BRI S B AR - R - BT
B BIAILA & ~ BB (M Db = S RS 2R (JLNE p=.008 ; BRIS Ak
BEE p=.019) > KRB SIS TR BEEETS) ) 5 H b2k 55 fa SrE 2B T A
B (p=.014,r=.545) - &fm * RHEFEBMEPEEES) S BA T RALAEETIREMEN
sl AN BB o 10 A (A SRR - L = AR TR RO - ARARWFEA]
FHAA[EES FIH Y A AR - DURCEE(RIAS S PR S s ELA e Py

T EETHRET -

FRSEEE - LA - B8R - W HEH
PR 7R E S AR e Tk ~ e R B
hn #E fY 2 B B IH  (Gabbett & Georgieff,
2007) = Jy 1 PRl s B B TE AR filg BB il 75
K ) B A R R O E— B IR B
SREERRENTE » 15 (F T E) B A T A At
HILAIEBERY 74 E (Menzel etal., 2013) - (£
FETH TG R T E A K
EAL{H] 1) = {18 73 [y Y BEL B S [ Bk 0 ) B2 AH R Bt
Zer > BRF =R A0 EEE
(peak force) ~ IRIE({E (peak power) Eijk
R P By S B AV N TR (R
$5%1 asymmetry index, ASI = 3.1 % ~ 11.4
%, p <.001 ~ .05)(Hewit et al., 2012) - {Ffk
ML PRI SRR B AV gT o

B2 2 E b = S BA AN HiERY
B (REREFEE - 5 ASI=10.49 % ; %L
1 ASI = 14.26 %, p <.05) » [fiHEH.HH 27 ~
34 % HYEEEKEAFERRIE T HEE W EE H Pk
SEAEMEREBE®R 15 % (Fort
Vanmeerhaeghe et al., 2016) - 534 » £ [H]
HETHAYEE T[] RS B (A B
BRI B WM R BRIE T 2 B
] HREE A SRR R 20 & KRBT R 2R
S AERE (r = .49 ~ .59, p < .05) (Bishop
etal.,2021) ~ FHMEEERRIE T 2 K (A phEE A
TMEEL 505 RGNS Z 3R EAERE (o
= 45 ~ 48, p < .05)(Bishop et al., 2020) - 1]
DL 24 (irf@BEpa A\ T RS 2R 7 i
VE By 40 T BB ER ST 3830 fEsE

*EAEE © EER BNEALRRERE B T TR
Mkl © 50007 L AR 157

Email : hmwangat@gmail.com
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PREEENER AR T HAEZHEAL  (p=.015,
d=1.12) BINEZHLALEEER (leg coacti-
vation)(p = .028, d = 0.96) FYHEELEEEH
SEt 2B HVE AR HHE (Bond et al,
2017) o [ _b#lth5e o] LR R EE4E5K ~ BE
BR - RERBEERCHEBNIEE T A AL
FEAHEA O sE M HIER A A HREEVIE T HA
S H T R LAV EE IR g A PR
[&] > T SN TR M 2 Tl RE e R R
BRI - 28110 - ST ARk o] gEE
EPESHIL AR 25 - 2 i EE (RN SRR EY A 9T
k= > BB IR Bk
sl B G T PR IR AR REES LL B R P T iy
I -

TENTE 2 B (A R BR T 7R D
REM R R ] DU 25 2 4 ] se g IR
1TE B R tH R HIERIEdE T (3T 167 £
NCAA —giEBh B FT4EREUR > MY
HEE (lean mass) A 7 M E S AR RE i
= Bk = R ST 20 % RUEERE (R
= .20, p <.001) - [fIF & FEOFE &R
T A2 BE S R I [m] R D B (U
25% HYEEEE (R*=.25,p<.001) ; MK [A]
k7 & N H RS DR i 2 U E S
K 10% > HENK AP E A &l
B GERAR 10% & > LIFE 8.89 1A
43 5 d > 0.8)(Bell et al., 2014) - fifE—IEE}
HE R MR EE) BRI iE
Ae E E EE BLRS R R (RS EE il EE E
B p=-43, p<.001 - BpsRE1E H PR
=S r=-.64,p<.001) /D E PR
=% (Nikolaidis et al., 2017) - 55—IE§ ¥
DB R M HEER S EHY B iR R E
R Mrap RIS B B
AR RE R Pk = 2R AR (r = -.45,
p <.001)(Nikolaidis, 2013) = F§_F#ithF52 A LA
R TR E BRGS0V SRR e
TIRE R BRI -

TEHEBREEE T 2 ) B 7R A AR Y
R TR ENE - Bk TSR AL
R g M A1 AT RE(S 152 Bl B 71 2
EBEENER - AL S BEL

DOI : 10.53106/207332672023032001002

WERAGT ARG EVE - EEPEE S - TSR
AL A EEDERGE T RS R A IR
#J F % (Lesinski et al., 2016; Magalhdes
Inacio, et al., 2011; Ribeiro et al., 2008;
Tavares et al., 2018) - $1¥AEEE EAYEE
FEHEMEVTRE T HEENEE RS 4 4
Ak > 4 6 x 40 AR BAVEERI =Bk
e gEERSEENINmEE T
(p < .05, ‘FHTFESE 1348 ~ 10.71 1y
7y > ES = -0.52 & -0.99) LI ETE
B8 H 762 % ZWigA 2 14.67 %)
(Bishop et al., 2021) » (Rt A] DA H B K2
] Bk RN SR I S B 25 s B
HOmhnE] - s AR T - WAV EE
M2 £ DORE R AR SR (Wingate
anaerobic test) ZRMETTIE 2558 (fatigue in-
dex) ZETEL> A0 - DAES - ol G kR HIEA
(Bosco test) sREHAMFEEKER) B 2 M E R
TIRFEBIATE K » HEASS i f 75 (F
e 5 E TR (Adirim & Cheng,
2003; Maud & Foster, 2006; Nikolaidis et al.,
2016) » PRIE - AR B o] Ak p R
ErPeHesk i B 2R BT DURERET R 55
& R N R A BRI 2 E SR
FFRH ©

R A ST B BVE R PR KRB H4H B
MEHEER ) B 2 T A B RS 4H A B D RE 4R
s SRR MR > DR TS BSA S P B i A o
ST SRS MERAME - ARTHSERY RS Ry K
EFHAH B MPEEREEN B 2 TR S #e4H plcEd
DHREME MR B A A B I BT A
M B GRS T HVRA (R E A R AR -

=shcS
— ~ el AR
RGeS 2 2l RO A
FPEEET (BMI < 30 kg/m?) » HAFE ST
18 £ 25 g HEAZ/DV 2 FLLEFERE
THEENENE - R EE R 180 Sy
DLE - WHAERZE 6 {E#HARGHBEAHL
NERETHE S E R - HET 20 £ - fEFE5E]
ZE R -GS E R HAY R AHR RS
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I AR Z sl B RE & AR ANFE
232 5\ R R E & B R - AhH 72 i
TS EHHEMEEEZ R GE T
i > P& NCUEREC-109-064 -
= W ARER

T E WP T B RGO R 1R B 7
By ~ B E ) EE R R - 2B AT
HEEBAAARTFR ST LA NRUE: fEEES I
Al 2 /N E  HIERTED 24 /NEF &
R E L EREEI RO E R 2D 12
/INBR A 2 O A 2 I AT Y B~ T By
(—) BHRSHRL

K2 Inbody 720 (InBody 720, Bi-
ospace, Korea) AHIEZEEHIVEGE ~ AILA
EMEENE NERM AT E 8 B 11
Bh o B —2R 0 5%0REE R S B R Y
—IHMIE - FE A E L% SR AH LR
BRI EEIR IR 26 A R
5oy sEa\amREbrE FEBEYam o WA
A = 2R E ~ REF SRS BT
IR SR R T PR RRA AR Y R -
FEAAER T KRBT L7
W)@ o BERVUTS A1 T EIR T8 H
FARMERRGDREERE 22 & 24 &
ORFFZEAT -
(&) BxEh sk

ERITZHMEBRIEH 5 o
o8& 1~2 pEfaREs) ke
RALEFAY R EREN 1 - AT AR & $1 ¥ 3250
&7 BRI a1k (single leg counter move-
ment jump, SLCMJ) EAEERIEZ A1k (double
leg counter movement jump, DLCMJ) #:1T
AEL > MH RS (EH Optojump %4
(Microgate Engineering, Bolzano, Italy) > 5% 5
AR RE SAC 8752 sl B B B Bl 22
]+ R A S Pk = - ISRt T =
R GICHERERE 1 438 > ISR AR
EI 0 B v Y — 2 T BRI S [m Bkt PAAE
HA S ARG A R A5 L (asymmetry in-
dex) » DABKEE & FE 8 S Y — MR 55—
% » BRUADER = o =iy — M) FHE bR

DOI : 10.53106/207332672023032001002

7~ (Impellizzeri et al., 2007) °
(=) BEF 15 Pkl W (15s
Bosco test) o

M E g E A E N Optojump %
& ZoEs AP RS Ry H IR T 2
TEAE 15 PN - DUEET1RHE - SERlE kel
SR A G 2 SRR ES A P A
B K e K Rk = [ - TR B 58 1%
GHEENE 3 R FR15 P BRZM
REHFE Ky 30 70 @B EAE 15 PRV
BRI Ry 10 K Kk 16 0 =X
S AR 2 NIRRT S
B —X - Hat S HE S vl
Rk V2 S Rk S B 1% LUk B - H S
FE1% > R R X S - e 7
EE#Fr (Maud & Foster, 2006) -
=~ &atorth

KiFFEE#F SPSS for windows 25.0
W ERESHE T4 a T oA ST 2B 2 A
2B HCAH e S B TR 4T
[EFBCEEREA ¢ fooE - Ehiszed & TRUE
A EEZ FILIA & ~ SR & B B gk e =
BFERE R - (% - GLUY AR
2T AR AR AR B B 4H R~ B R A
B B SRR T S TR B [EHY
MHEAM: - SHBEBE ZHEKEEET R o
=.05-

I ZEARE R B AedH R B A
FITHESHEET S8F8 -5 BE -
B8 E154% (body mass index, BMI) ~ 4
SHlANE - 25 RENE - EEDEY S
J& B 7 2 kP 2% P S M BA 45 SRR
(AR—FR) -

TERCEER ¢ e &E SRR DI ]
G LA TR EEEEER (p
=.008) > I N RZALAEE A MIZ - 1 BE A
mpkE R TR B SR
(p = .019) » [EREEAHIFVEEEE = E e
= 2R NRAERTERDS A B ZE R G
HIRETE (p = STHAIRFR) ©
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R Tl BEEATH - SERHREHERS 28

PR+ e (N - 20)

EEE (yrs) 198+ 1.5

5 (cm) 1822 + 42

BaE (kg) 80.0 + 10.5

SRYE B (kg/m?) 241+ 3.1

=5ilAE (kg) 404 + 3.3

2 5EEE k) 13.1 £ 6.3

[Z A SRR E (%) 89+ 6.9

HEPE T EE (cm) 346 + 6.1

ISP T8 (%) 203+ 7.3

== BB RS E R BRI S B bhi

pas; il Al pE
THHIAZ (kg) 10.6 + 0.9 10.7 £ 0.9 .008%*
THE RS & (kg) 2.0 + 0.9 2.0+ 0.9 577
BRI (A B RE (cm) 244 + 3.8 258 + 4.0 019%

*p <.05 FoRAEARIMHR 2 BUERE =R WINEGRIZHAEM > KAk Al 72 m)

R R P AR AH BE AR 22 A& R AT LU
R BRI S Rk 2 A B T B A R B )
Hpki 2 e 2R E T AR (r
=.545,p=.014) > [fi FEALAEZNT T EHE
Wi 2 R (TRALNE
7= p =38 TEHEATEZE p = 428) (W%
=ZAR)

N s S e N RS P
BRAEE) B AE MR 2B B A 1=k s
S SR - S BT EREERT »
BEM RS R AL S T HEERKEE) S 75 B
[ Bk L BRI 7 B U A BRI ST R A R A2
F N EFEMERTE N (Fort-Vanmeerhaeghe
et al., 2020; Fort-Vanmeerhaeghe et al., 2016) - 1f
18 & 24 B BE ML IMEREEREEFHY
BRPREN(F T 220 9T Rl R °] LA RR IS R A4S
5 Z I 2 N B FaiE A B0 3 J Bk
P2 (step-close countermovement jump) Eifft
P 7 H PEFE  (no-step countermovement
jump) » 6 LA RTREER 77 T 2 SR
Bz~ KIE] (Lawson et al., 2006) < %555

GESR SR T BT ERkEE AT 1%
Hl (trail leg) {EFRRAEIEERS /G AE (0
= .04) BAPRBAET R AT IIE (p = .048)
LRI (leading leg) K 5 AR Hpk
BEEITES - A2 AT (leading leg) HY
FRBAESEIAE (p = .004) BEREAGTAE
(p=.032) ‘FrgHtE S EA ST (ground reac-
tion force)(p < .001) ~ BBAET VBT A )
FH (p=.018, p <.001) ~ PREAERF-H9J7RER]
AR (p=.002, p=.015) LG (trail-
ing leg) A (Lawson et al., 2006) 225750 T
PEERIE T TR NS fsn e S H D)
{E » ERi&ITERIETEE A - i AR
71~ JEEYRE AR E - BIFT{Z R 235
WA A 575 o e se4h R o] LS - B
BREE B P EEIE e NIRRT R
Eh{Fg N TR AR (N E R - H R B
Bh{E 7 AT RE PR b 2 AR R 6V A 1 B gy L
DHESHI WA (RIS ST T SRRV 4SS P R L 1
1 15 2= | b A B R 8 B 3R 3T [ R
(Helme etal., 2019) « SHIMRIRIFCETT » T
I8 &= BARA SN A 2 B 11 H BRI A
(Fukunaga et al., 2001) - [E]HF 7 & g2 2547 %%
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R ABTEMEBLR SR AR T

DOI : 10.53106/207332672023032001002

I SEETH gzt 4 THRHIAEZ  TRAEEE RSt
idegi=t 4 188 .545%
THRHAIAEZE 078 075
TR EZ= 102
NEREFEE

* p <.05 FoRA BB IEEELE 55 TR B FIBE L I AHE

B (F AR U T EERE JJ (Montgomery
etal.,2012) » [MEEMEAVEIEENE (20 B
W st B SR T 1)) FIRE T EEUFE Y
A EFERAVIEUINE] (Bell etal., 2014) %%
E L BRG] ISR BEEREIHEIERVEE K
ST A] DA R A 75 2 ) 2 B I B e k=)
J& BN A 2 W I S TREY ST -

AT 55— (5T 45 5 2 B A S e ik
1= AN R S R A G kB S F R 2 R
P TEAERE - AR A T BN B R MY
e A SRR AR - DS/ Vg -
PEERELFIREE) B R BRI ST 85 ER > B
S ks B N AR A B 30 2 RfETfIHRF
SHEE AR (= .26, p <.05) > (i EHH]
J52 1 gk v R AN S e B BRI S () s =2
WA A AHR (ERRaE R r=-.26,p <.05;
B r=-48,p<.01; 2 r=-30,p<.05)>
eI EBkEE (one leg hop test, OLHT)
HIA ST - B BE BT T Bk e B e =2 B
=2 (28 r=-44,p<.01; B r=
-56, p< .01 ; 41 © r=-.64, p < .01)(Fort-
Vanmeerhaeghe et al., 2020) - FHHE AT DIERZZ
1) BE BT I = T2 T A (A S e e S T A
BkEE =~ BRI E Pk B R A e &
A Z 58 - 5550 ITEA TR ERVEFR >
Bz F (AN B MR B R R A
W2 BRI T 2 B [ Bk e A S i
Bl 20 N RERIEE R ZE AR
= .49 ~ .59, p < .05)(Bishop et al., 2021) ~ 5
PEEERRET 2 A Pk BRI 505 &
FEREA ) X EAHRE (0 = 45 ~ 48, p
<.05)(Bishop et al., 2020) - fi{E$F R 5
MBI M BEERE TPk BN E 125538
W 728 BT B PEE e > S

R (B 11 A Bl e B R B 7 o Xl )
R B IR MR EEME: (Lawson et al., 2006)
[EE AT Ao R R R AN SR 1 2 A kT T
kPR ENE IR B — (R B B (E e iz 5]
5y INIMHEEFIR TR (Tomkinson et al.,
2003) » [MIAMHFCEEREUR - A PRI
HEAYHEE) B o SRS R
7= MR s B IER A
B RIS BE ST PR E ) & 2 B (A H
AT TREYE - BT SRR E R EETHYRIISRARON
bR T ERAPEE = S A ARSI
BINZBTE T fEEHF ) (anaerobic capac-
ity) Bife&E 7%/ (anaerobic power) (Cular
etal., 2018) » ZA[f] H FUAYISE & Rl R $1 ¥
BEAAES e ke RS TR ARET o (R
AW ZERR T 0] DAEt ¥ BE Ak il 2 4 o 3
JItBRATE ISR T i 2 A1 EESERET
S P (A S e A 3 I LA T RE P R B
[E IR s 2 AT RE S S I Y 1
FE T AN B AR DR P i R R

B8R
a}%

{h ~ &R

RNEHHEFERCES B FRALA
£ B BRI R [ Bk s A A SR b 1
FR RIS Tr i s FEE 2 A S 5 B B AL A M o
N2 55 fa S 2 RS L I AHR > BT EEHAD
JZ 1Bk s FEA SR PR s = - L 5 5 B
R AE AR B e P e R AR TR L
Ko RACHHFE AT ST T Hz A B P
HAMTHREME AR EE - U ST A [F i Eh
SRR BT P TR -

el
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ABSTRACT

Purpose: To examine the asymmetry of lower extremity body composition and functional tests and
to investigate the relationship of lower extremity asymmetry and power in male collegiate volleyball
players. Methods: Twenty Division [ male collegiate volleyball players were recruited. Muscle mass,
body fat, single leg countermovement jump, and the Bosco 15s vertical jump tests were performed.
The paired-¢ test was used to compare the lower extremity muscle mass, lower extremity fat mass,
and single leg countermovement jump height between the right and left legs. Pearson product-mo-
ment correlation coefficient was used to analyze the relationship between the lower extremity asym-
metry and the Bosco jump fatigue index. Results: The lower extremity asymmetries in muscle mass
and single leg countermovement jump height were found (muscle mass: p = .008, SLCMIJ: p = .019).
The asymmetry index in single leg countermovement jump height was positively correlated with the
Bosco jump fatigue index (p = .014, » = .545). Conclusion: The asymmetries of lower extremity
muscle mass and functional tests existed in male collegiate volleyball players. Higher bilateral asym-
metry resulted in greater decrease in the continuous jump height. Future study could investigate the
bilateral asymmetry in different sports and the effects of bilateral asymmetry on other functional tests.
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