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The cross-sectional study of cross-sectional area of
supraspinatus muscle and shoulder abduction strength

Shin HASEGAWA " and Kyotaro FUNATSU"

Abstract

The purpose of this study was to investigate aga-related changes in muscle cross-sectional area (CSA}
of supraspinatus, shoulder abduction strength, and specific tension. Forty male subjecis participated
in this study, and were divided into 4 age groups {10-12G, 13-15G, 18-18G, and 18-21G). Cross
sectional images of supraspinatus muscle wers obtained with B-mode ultrasound apparatus. Shoulder
abduction strength in the plane of the scapula was measured bilaterally with a hand-held dynamometer.
specific tension of supraspinatus was calculated by dividing shoulder abduction strength In CS5A. In
the comparison of each group, CSA of supraspinatus and shoulder abduction strength in 189-210 were
significantly greater than those in 10-12G angd 13-15G (p<0.05-0.01). Specific tension of supraspinatus
in 19-21G was significanily greater than those in 10-12G (p<{0.01}. This study supgested that shoulder
abduction strength increased by specific tension of supraspinatus in the early phase, and by muscle
hypertrophy in the next phase.

KEY WORDS : specific tengion, supraspinatus, CSA
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WBAR—VHEHEHEBICBREICHEMTRS
TWiWEELE, 2 TONREIZERIICL0-12
BBt (10-12G), 13-154%#E (13-15G), 16-18i%#E:
(16-18G), 19-21%#E (19-21G) D4RIT/HEHEIN
7z (Tablel). MHFIZIIAMFEO/BE, RE2MEITD
WTHAZHHL, FiCERSMORE 257,

Table 1. Subject characteristics.

Group n Age(yr) Height(cm) Weight(kg) LBM(kg)

10-12G 10 10.9+0.7
13-15G 10 13.9+0.7
16-18G 10 17.240.8
19-21G 10 20.2+1.0

144.246.1
169.0+9.8
172.847.0
173.34£5.0

33.9+4.6
58.0+11.2
62.0+7.2
64.3+4.3

30.7+3.6
48.6+10.9
57.0£5.9
57.6+4.0

Mean+SD, LBM : Lean body mass
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L7z (Fig.l). BilrmEORMICIIRE I NzEGZE
2 Ea—FICHOAH, BN 7 N LY (Scion
Image, Scion Corporation) 2B\, fiDiaslz ML
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WTRRT 2 Z Lick DERIL TR 72

Fig.1 The location of the measurements taken by
ultrasonography
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1) B _EmEEE

BERIBICX > THNZH LB OB EEOE
A OBl ZFig. 2R L. B ESOGEERE st
) , S CICRIEHED2/3R THIES N/ HkE
B (FIEE) 3R X b s Sl oMICREERIRRZL,
FEBIIIERNBD SNRBN -/ (Table2). 4
B O LB T MMTEH R O E, MEMEDIC
0-12m%#E, 13-15mMNEMEITBTHRAEEL &
19-21RFITH L TARICEWEZ R L (D <0.05-
0.01).

Table 2. Comparison of cross-sectional area of supraspinatus.

Group CSA (cm?) CSA/LBM (cm’/kg®")

DOM NDOM DOM NDOM
10-12G 4.7+0.6 45H0.6  ** 0.48+0.05  046+0.05 **
13-15G 7.0+1.3 6.5£1.2  ** 0.52+0.05  049+0.06 *
16-18G 8.5+0.8 7.8+1.0 0.58£0.04  0.53+0.06
19-21G 8.2+0.8 8.4+0.8 0.55£0.06  0.56+0.05

Mean+SD, CSA: cross-sectional area, LBM: lean body mass.
DOM: dominant side, NDOM: nondominant side.
*p<0.05,*:p<0.01. Significant difference from 19-21G.

2) BEAENSMEGER

BEESANEG O E %2 Table3lZ R U7z, Fl &
CEROBICKREEMRIEL, FIEBITIIEDERN
BO oMo 2hS. FEEEH O LB TIX10-125%5,
13-15AEIX19-2 IMBICH U THERICIEWEERL
7= (p <0.01).

3) BERHHER

EH G IEEOEEETable3IZ R U2, FlEHiE
FEROMICRBEMERITRL, FIEBICITEIERNED
5NN o Tz, FEFEFRE OB TIX10-12RHE O A3
19-21RBICH U THERICENWEZRLE (p <0.01).

Table 3. Comparison of abduction strength and specific
tension index.

Group ABD (N) ABD/CSA (N/em®)
DOM NDOM DOM NDOM
10-12G 356+6.8  30.8483 ** 74+1.6 7319 **
13-15G 6594258 5634225 ** 9.042.1 9.0£2.0
16-18G 88.6:28.7  84.5:20.8 9.412.8 9.0£2.9
1921G 89.3426.5  83.24215 9.942.5 9.7+2.4

Mean+SD, ABD: abduction strength. CSA: cross-sectional
area.

DOM: dominant side, NDOM: nondominant side.
**:p<0.0l. Significant difference from 19-21G.

Fig.2 Ultrasound image of supraspinatus muscle.
10-12G:10-12years group,13-15G:13-15years group,
16-18G:16-18 years group,19-21G:19-21 years group.
SSP: supraspinatus muscle, TR: trapezius muscle.
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Fig.3 Mean CSA of supraspinatus for the right and left sides
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Investigation of performance during repeated cycling sprints
by surface EMG activity and sense of fatigue

Ryouta MATSUURAY , Takuma ARIMITSU? | Takahiro YUNOKI®',
and Tokuo YANO?

Abstract

The purpose of the present study was to investigate performance during repeated cycling sprints (RCS)
by surface electromyogram {S8EMG) activity and sense of fatigue. Seven healthy subjects {mean = 8D,
22.7 + 3.5 vears, 170.4 + 5.7 om, 65.4 = 5.5 kg performed RCS {ten 10-sec cycling sprints) interspersed
with both 30-sec and 360-sec recovery periods. Recovery periods of 360 sec were set hefore the Bth and
Gth sprints. Peak power output divided by body mass (PPO-BM) was correlated with SEMG indices in
ondy 2 out of 7 subjects and ratings of perceived exertion (RPE} immediately before each oycling spring
in 8§ out of 7 sublects. RPE mmediately before each cycling sprint was correlated with blood lactate
conceniration ¢ = 0.72: P < 0.01) and oxygen uptake {# = 0.61: £ < 0.01), minute ventilation r = 0.71: P
< (.01}, and heart rate & = 0.57: P < 0.01) immediately before cach cycling sprint, These results indicate
that performance during RCS was determined by not only efferent motor command from the ceniral
nervous system (CNS} to peripheral muscles bui also metabolic stress in peripheral muscles. It is thought
that the CNS sct performance bascd on afferent information from peripheral muscles and organs in the
subsequent exercise during RCS.

KEY WORDS ; repesied sprints, central nervous sysiem, surface electromyopgram, ratings of
perceived exertion, ceniral governor model
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WEEIA LoD CEBET O TWABFHICH LTI
BIEELESZE TS, HEe AR —ViziliEgic
&< OBBEIEENFET SN, BATHREOERN
T EFHERMISEEENELOLD S, Bl
SIS R MR AR VR TEEI L o TS T
HEBHOHR, JDEOEGOALBBRLTNES
EEDNTWE (Gaitanocs et al. 19937).
BEEOREELVT, SNpaOETFPraib¥—
EBOBENHESTCRETERESERVEED
BN THO, IhEEEEESLSREN TS
(Fitts 1994%). RN ESHORDELEA VL
S47H192 (Balsom et al. 1992, Billaut et al. 2003%,
Bogdanis et al 1998”7, Gaitanos et al. 19931}, Ratel
et al. 2002Y) IBWTH, RMEFEYICLSER/S
TR AORTEBRRINTWS, LiALads
BETE, REEEFOITHESNEETERNS
EERBLTWLSHRGAZTONSG. Cho O
CiE, Ulmer (1996)7 OEEL = HNNTFHESN
BERBESORNETT TR, HENTPEEFL
ETDSWEEENORANREERTSEMTOLSC
T2, WEENC & o TR RMEEE G0 & O
28 THARELERLEEEL UTHIRBESR
{CNS) ~@eh, JORLEBHEIILTEAS
NAEES, FOBICNSH EERBAESNSED
HEBIEAOEREESES TS, ZOoROMkER
ROEESESOERBEE BT LEET, CNS
HERGERBICE T TENZ2RETEL LS NT

F-VAEREL, TOBRSHEYELUTHND,

EVNIEOTHS (Lambert et al. 2005Y, Noakes et

al. 2005, St Clair Gibson et al. 2001a'™). =71,

ZN6 OHRTIEHCNSMRLEFBICE T TRE
LERTZ 34— A&, BEEINENRT - A
EINWTCONsH o REABELNLBLEERESS
Bl—-8BEhTLE T BRI N3 —
WA, CNSHSOBRLEEEESSBOT RN
F ORI TRETZEELISND
mT, CNSEERCRELENT g R B
FTHEGIRBEORELE AR EEEESE
BARBRTtHES, T, Ulmer (1995)7 Dilg
LEEENTEETILOLSE, EEL 0RO BE
BIDE o TCHS TN T ANEHIIHRESIN
TwHOTHNE, FEMGORMEBEHEEBRENK
RIS EEBXAONBERRENA T+ —< X AKRA
SHhOBESREHEBE EELNA.

EFEOCBENE, BUOELHEHRERZX Y b

(Repeated Cycling Sprints ©: RCS) BB A7
A=A &, CNSHLEBNESNSELEED
BROERIUTENSZHENEERL, ROEFH
WHETOTHEENANT 3 —T A LBESINEN
7l ARETTEH~ZE S NSEMEEDE
SOBRERENT S oL Ch ok £ FBHERLO
SRR S BN e DD W TR I
BMT54%, RCSEBUEEATY L MENOEYR
EEDEBITFDOND AT L NCOINT R
O BEGR B L
HEHOShBERZA U FEBUELEBS,
BEIRED ATPRREIZZ L 7F U B (PCr) &8
BRICE-oTHGIND B E S8 (Caltanos et al,
1993, Nevill et al. 1996'Y) , HWpHOET &
PCrOPHARBA N L AL L THRHT a8 S
&, FIT, AU TIERENDH EPCrt RIS &
LTREATHIEFERTS RN, PCriliFEERIHE
3 5 3608k, (Arsac et al, 20047, Harris et al,
1976'Y , McCann et af. 1995'% } SRCSHBIIEEE
BLTERMEF -

A

BRITNTEOCBRRORSEBLURERE (£
B 227 & 35 (SD) B AR 1704 & 57 om,
{8 : 66.4 = 5.5 kg) TH-F HBRBFIIEHMNIC
HE R -2 fToTBD, HEGESEETS
HFHLIUEBF I - ERITETS, 2T0
HEEFCEROES, RNEBLUEREIZDWTORE
ARSTIXBIITHARERTY, BEROLTHE
BBk ARAR, RMERFERFEREEEHAR
RERESORBEETEEL

WBEEZ2OOFA FEENRERBOBRCTL, &
FRA PSR LG 2E OB AR BYOF
APEPEFATTEHD, BEPECRESELE
L, ROCSETHIESNE (3re) KEILSEDKTF
WiaER oMl Olaly FEfrok. O
s L AR BEOEE BM) B BEBEEXTY
FREORFRRETERSBEELE. SEBRHITE,
FHRENOT A FO24RHRH o RHREETOER,
FPHNA=)OER, B7 A OBNERIBEIIT
wRLE




BOBEL BEEATY S MHTBT BN T o~ L A ST RRIIE L EYRHS 5 ORH— 9

EBg7oban

B I ERMEB ORI ERERIN, R
BRODDHATEToA EBERBBEORDETE B
BEREEEIIL T A OW KL L Tsh0RSBR
BER- LS sHBOY I T T ROWE
BECF e, DR 0T TG T
WERI100 rom& L, CO9r—3I 0Py FOE
B & FRFHIRCST A M EBMBL /= RCSFR MIL10E

HoggEs 7 ri0pBUETLOTED, 2

3 4, 8 7, 8 1oky FEHOBEIZEHIBOBN
HREEZBEL, 5 okv FEOHEMICIEICOLESE
BHLE BMKERY+—I 77y 7EERE o
WOERETL00 rpmD HIEHEHE T2 bO &L A,
STOHEEEZ 7Y 2 FE0.075 - BM - 0.817 0 HIY

TEEH (7)) [N] Tf-o7 (Avalon et al. 1974").

FERETE, HEHEA 7Y FRICIBWTH®RDED
ELDEEEEATY I TTEEIITHERLE. RCS
O DR L BT A s A TR o T, ROB
B, MEpR AR O THERBERINIA-FD
HRBECES ERBTE- R 2 TOERER Y

PRODAS— P, B2y W BEELE.

R UGEL O BIERA Y b

U0, EEBOBREEOaN e R
U Ea-FERBELAEAHEEILIA-F
{POWERMAX-VII, Combi, Tokyo, Japan} %
AWTiiok, EB0EREBI3Y -7 HER
(Rom,.,) PHEELLTA-FERBIZRoATS
NTHWBAZ V- IBRENSOT, AU

EEWELE &£8EEZ7Y B ESmpmal:
RAEEIL, 1082 TCF 34 >0 Fa—FiZisE

Thie. BERESINIA-FIIEIBRCEEERSY
O REER, YELOBEIRAIVEETHIZSS

CEESNDTHIHENASRESTESLE 1
FIRWREEERBA I VTEHEL, EEBCe
FESZVISELAE SHEEATUFESBY

BE— Il 0755 (Pesk Power Output @ PPOY 12,

Lakomy (1886) " SHEBOHFETEMRLE 3>
Ya-FirEEsniomOBRMBPRIrEEL,
WHLEIBEOnm S 1BERONEET RO .
COHREE, G IBEET  Cexcess load” BEHL
o, BELEIBEOmEERTRG  “effective
load (resistive load + excess load)” DEEBHL,
RCSEFOEIE/N 7 —HEERELE

Power output [W] = rpme &+ effective load [N] -60.04"

EHEN, HEEINTA—-FDOT 50 KA1 —
360° EHRLAEBESRKHNBI o —FitkoTE
HEXNBER (n] , £860.04HNm - min'%
BEWIZERTDEOHOE Nm -omin™ - W' TH
B, HEHEBHEZ T REBNT, mpme “efective
load” OMTERAOHOEPPOLLE. KOS
HEHEOEILDECDERREPEIE LY, PPOR
BMTERL T (PPO-BMY) BRIEEWE

kb ok 3 3

MFHEBEE (La D) B, FvyE3U—2FnT
BRELIOEE (25 L) OREEERL, H5ICH
E4rHr% (YSI 1500 SPORT, YSI OH, USA) I
DT IETRDE HBOVBOBTR, &
BBREOEFTA FEATICESEE G mmol - L)
ERHVWTiI ok BREY—IF7 v 7HT30
a7 (Prel), rRCSO5:wy FEBLUeky FEHE
Y 2308081 (Pre5, Pred) BLURCSRTHEE
(Post-Ex} iz,

@%ﬁ@%ﬁmgwwm&mﬂ%ﬁx%ﬁ%<Aﬁ
Z808, Minato Medical Science, Osaka, Japan) #
B Threath-by-breathin He L. BER (VE)
fEhot-wire fow meter® W THE L, flow meterhd
2.0 LOVU PR HWTEEL R, 0,BLUCO,HR
Eix, shendilanr7Rokr9—B L UHEA
MCO U —2HWTHIEL . BEEH X iR
R Z (02 1517 %, COpz 4.92 %) E2HLVTEIE
Lk COBRERGHBREOSTA MEBIC S
Je. VO LEBBAR ORBE, BEIRS L EL
CHERICHEL, 10BFoLEEERHEL L.
BRECHEBHOBCIBESDEREIERERD,
BMTILAVO, (VO BMY) BHMCRVE. S
%ﬁx?UJ%%%%?%@%@m@k&W%V@
mﬁ%&@wﬁ:%ﬂ%ﬂmwm%xmmWﬁ&L
o B HRY B BEAOWBLEARYS
NeEEEnF—2 0 THEL, 10080RIEE
EEHLE #EEBEELAS) L E2HBTLEND
10 BT HHRE, preHRE L

RCSHE, ©BORPEIIBorg®158R-7 >+ (6-20)
Ay—l2HNnTHEEL, Aryr—IRERFOCED
Mic@WEB LA, RPEW, RCSOZBHBEA I LB
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FEN Al

DBBLOMEIIC A — )V OEFEZEELTHHD T
LT LE. &5 A NOBGHT, R#BREOREZ
[6-7 GEEIZERTHB)], BRITEFZKUIRE

% [19-20 GEEIZEDW)] &T5XD5ITERLE.

7, KEFRFICRPEZFHES &S Z & T, RPERX

EHEE TRIC2HIIERS TWAEH, &, FRED

FUVEFTREEZRMLEZDDETHLIICERLE
(Utter et al. 2007'") .

REMEH

REMHEX (SEMG) ¥, FHEEX T > Ml
FRICEH OANRIEARG (VL) 7251000 HzDY > 7
U HEETEN U, REEMZIRDO AT 511
X, REEPIZES 72D LT OALE 2 RS ALIC
L. ETHREBZITV, KEEEZKERITLEE
TH#<HIo/z. Z0#%, TINa—-)IVE2HAWTEESR

HEBRICUE. WBOSEMGE >3 —EM| (SX230,

Biometrics Ltd., Gwent, South Wales, UK ; ¥
FIEEEE © 20 mm) &, BEE E&X V5 BB
DR TH D VLOMHEITE D (172, HHES
WIZAFEOFXRERICWD )7z, SEMGERIX
SEMGt > ¥ —EBMICHNE S N /- g (FEcE
B = 20-450 Hz ; FIfHBRZEM (CMRR)> 96 dB; A
TAE—=F2Z >10 TQ : 1> =1000) IZ&>

THEMEL, ADZEH#i2: (MacLab/8s, AD Instruments,

Bella Vista, NSW, Australia) Z2FHLTF2 %))
BEANLHLUE®, a1 —FHRELE 20
%, ICE1—FIRELEZSEMGDT—#13, R
YV 7 ;b (Acknowledge, BIOPAC Systems, Goleta,
CA, USA) ZHWTH 751 > TUHELE. TP¥
Meanz4& 75—, 5-500 HzD L > Y TFIR/)N
RNAT 4 ) FNEEIT> 2. RCSKFDSEMGTE
Y, HiI/N—ZX NOBAREKRT OO R FIEEH
H (RMS) EEHNT —FEE (MPF) ZfHWTH
#® L7 (Racinais et al. 2007'®) . ffi/)N—Z F D
M SRR T HIAEE, £ 0.2 mV O—FDMEZE
WTHE L (Billaut et al. 2005,
2007'®). FEEBENT—ZAXT MVEEHT 5D
2, BHN—A NOBIEFTEET — TR 21T
o BET-UILEHTESNEZFERENT —X
K27 NV DENTIE5-500 HzD L > PIBEL (Kay
et al. 2001%Y, St Clair Gibson et al. 2001b?”) , X
R (Moritani et al. 1982??) [TETIWTMPFEEHL
7z

Racinais et al.

MPE=MiMo= [ fP(f)df 1 [ P(f)df

AIEER, PORKHERF/EONT—ZARY MLV TH
5. AEBROZHEBEZATY > MFIZBIT /N7 —F
OB ORKE, FHLU CESBEBMASRTY > 6
BEH TE—INT—NHEINTNWEZDT, 5[HER
H&E6EERHIZBIT DRMSEMPFZYEE LT, &HiR
HA Y Y MO - N —HAEFEHTOEE L=
(Racinais et al. 2007"®) . >3 —&EME B (1T
SEICII~—7 2, FUHRITHENRR SN
K2+ EE L. RMSEMPFRIZ1ItE Y FHDE®D
feERTEL, EHMELE.

et

FERITEHEE + FHERZE (SD) THRLU/K&. KM
DEDRZRET B -DICRERED—ThE S8
StERAWE. FEIERENASNEZHEA,
Kramer's post-hocT A b Clt#kz1To 7. A EM
OXBBEROBIIET Y > OMHBEREIC K DR
BEAKHEZS %R (P <0.05) L.

Tukey-

ER

E—onRy—Rig
PPO-BM'KIRRAEBELRKHEOFEHENA SN
(Fy5,=8.22 5 P<0.0001), 1ty FH&EHEKL T4, 7,
8, 10y hEHTAHEERIEAL TV, £/, 5tv
FNE&E9EY FEHOMICERERZE I RN (Fig. 1).

PPO-BM™ (W-kg™)

I T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10

Number of sprints

Fig. 1. Changes in peak power output (PPO) divided by body
mass (BM) in each of the subjects (PPO-BM™) during repeated
cycling sprints (RCS). *: significantly different (P < 0.05) from
the value in the 1st sprint.



BOBRUBEREX 7Y > MEICBT 287 4 — < > A—KAERIEE) &5 TR0 S OB — 11

I BERE

M [La™] BREOENRPERTHD (Fuu-=
119.35 ; P< 0.0001), Prel (1.5 * 0.4 mmol-L™")
XD HPre5 (12,5 + 2.3 mmol-L™"), Pre9 (15.2 +
4.1 mmol-L™") BX UPost-Ex(16.4 + 3.6 mmol-L ™)
THEIEHWEZRLZ (Fig.2). T 51T, PreddB L
UPost-ExDILH [La™'] idPresDIfid [La ] L0 H
HREIZEND .

22+ * -
i 20 - **

= 18

g 16 "

g 14

= 12

‘© 10 1

= g

8 61

O 4 4

m 2

0= T T 1
Pre1 Pre5 Pre9 Post-Ex

Fig. 2. Changes in blood lactate concentration ([La’]) during
repeated cycling sprints (RCS). *: significantly different (P <
0.05) from the value immediately before the 1st sprint (Prel).
**: significantly different (P < 0.05) from the value immediately
before the 5th sprint (Pre5).

FHGEHERTUV MNERIOBEERE, S8, A%

RCSHf @pre\'foz, pre(/’E% X UpreHR D 21K
Fig.3IT "IN TN 5. Pre'\.loz, pre\’fEiSJ:U‘preHROD
LT THEREMOEHEINBEES N (prevo, :
Fy5=220.52;P<0.0001, preVE :Fy 5,=111.27;P<0.0001,
preHR : Fy,, = 124.86 ; P < 0.0001) .

50 1

PreVO, (mL-min""kg™")

PreVE (L-min”")
@

PreHR (bea\s-mln’1)

S p S S R B B —
Pre Pre Pre Pre Pre Pre Pre Pre Pre Pre
12 3 4 5 6 7 8 9 10

Fig. 3. Changes in oxygen uptake (VO,) divided by body mass
(BM) in each of the subjects, minute ventilation (VE), and
heart rate (HR) for 10 sec immediately before each of the

ten cycling sprints (preVO,: top, preVE: middle, and preHR:
bottom, respectively) during repeated cycling sprints (RCS).

*: significantly different (P < 0.05) from the value immediately
before the 1st sprint (Prel). **: significantly different (P < 0.05)
from the value immediately before the 2nd sprint (Pre2).

FHRAEEEE

RCSKFD & HIRHE R 7Y > MNEATIZBIF HRPED
ZALIIFig. 4ITREINTWNWS. RPETIIAEREER D
FHRMNESN (Fy,, = 34.49 : P < 0.0001), PrelZ
R 2TDEDNPrel DIEL D HEMN o /=

RPE

Pre Pre Pre Pre Pre Pre Pre Pre Pre Pre
1 2 3 4 5 6 7 8 9 10

Fig. 4. Changes in ratings of perceived exertion (RPE) 10 sec
before each of the ten cycling sprints during repeated cycling
sprints (RCS). *: significantly different (P < 0.05) from the value
immediately before the 1st sprint (Prel).

FHEEHER

RCSOEZHERER 7Y > MRFIZBIF H2RMS EMPF
IZFig 5ICREINTWVNS. RMSICIIAEREMOXE
BRI RSN ho/z (Fys = 1.255 P > 0.05) 75,
MPF CIIR QXS RBER TH o7z Fysa = 3.77 5
P <0.01) . MPFTI3, 5y hHEOE Y NEHDWA
DEA, 2y FERXU3EY NHOELD BDEE
=3Vl

130 7
120 A
110 4
100
90 o
80
70 A

RMS (%)

60 -
130 4

120 4

Ha
e

110 1

100 4

MPF (%)

90 4

80 4

70-IIIIIIIIII
1.2 3 4 5 6 7 8 9 10

Number of sprints

Fig. 5. Changes in RMS from the left vastus lateralis (VL) (fop)
and mean power frequency (MPF) from the left VL (bottom)
normalized by the 1st sprint value during repeated cycling
sprints (RCS). #: significantly different (P < 0.05) from the
value in the 2nd sprint. ##: significantly different (P < 0.05)
from value in the 3rd sprint.
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FER Al

+HESEA R

1% DR EEBEIZB T HPPO-BMERPE, PPO-
BM'ERMSB X PPO-BM ' EMPF DA R %
Table 112/ L7. PPO-BM'&RPETIL, 1% %K
NEBHICBWTHERRBRADHENR SN =. PPO-
BM'&ERMSB L U'PPO-BM ' EMPFTIE, FHFh2
HOGEBRENEEREOHBEZRLEETICEE - 2.
FEHEEZ S > ]\lﬁﬁﬁ@RPEc‘:pre\}OZ, preX./Ei’SJ:
UpreHROMBEFREIL, ThEho.61 (P < 0.001) ,
0.71 (P < 0.001) BXT0.57 (P < 0.001) EHER
EDOMEIZR LA (Table 2) . 57, i [La™]
LRPEDOHBERINT 2720, ZTNHD2DDEREI
BlF BPrel, Pre5sB L UPred Dl % W CTHIEI{R K
EEHLEZEZA, 072 (P <0.001) EHERIED
MBI R 57z (Table 2) .

Correlation coefficient (n = 10)

Subject PPO-BM'-RPE  PPO-BM'-RMS  PPO-BM™'-MPF

A -0.84™ -0.35 0.08

B 0.37 0.67" 0.34

c -0.88™ 0.84™ 0.66"

D 077 0.21 0.26

E -0.95™ 0.59 0.86™

F -0.64" 0.53 0.11

G -0.95™ 0.31 0.23

*P<0.05 " P<0.01

Table 1 Correlations coefficient for ratings of perceived
exertion (RPE) before each of the ten cycling sprints, root
mean square (RMS) and mean power frequency (MPF)
calculated from surface electromyogram (SEMG), and peak
power output (PPO) divided by body mass (BM) in each of
the subjects (PPO-BM™).

Correlation coefficient

RPE-preVO, 0.61" (n=70)
RPE-preVE 0.71"" (n=70)
RPE-preHR 0.57™ (n=70)
RPE-blood [LaT] 0.72" (n=21)
P01

Table 2 Correlation coefficients for ratings of perceived
exertion (RPE) before each of the ten cycling sprints,
oxygen uptake (VO,), minute ventilation (VE), and heart
rate (HR) for 10 sec immediately before each of the ten
cycling sprints (pre VO,, preVE, and preHR, respectively),
and blood lactate concentration ([La]).

Z B

PPO:BM"' & RMSB X UPPO-BM & MPF D AHEERE
BRERFLIEEZS, TOFN2HOEBRENEE
BIEOHBEZRLEZT T2, I s ORI,
RCSKED/NT #—< > A INSEMGIFEI D A % B L T
NEDITTRBNI EEZRRL TS, AHEICHBT
HRCSTIX, I [La™] M5ty FHERKD Bt
v NEBEATTARICKEN . 2O EM5, RCS
DORBIZHENFHFAPHBE T L T Z E2MEREIN
%. SEMGODREFEEI/NT — AR MVIEFHNpHDE
TiZE > TREAEFEABITTHZEMMEINTNS

(Hagberg 1981%Y , Komi and Tesch 1979%?). ¥
7z, 9ty FEOMPF&E 1ty M HDMPFDRHIZIX
BRBENASNRN DN, BBETLHSHICS
WT, 9y hEOMPFIZ1ty FEBELUstE Y b
HEODHREREZEHEL . MPFOHIRMETEEHE
fifnE®EE (MFCV) 2#%9 Z & (Lindstr?m et al.
1970% , Moritani et al. 1986% , Stulen and De
Luca 1981°”), SEMGHHEH LARMSHEEIH
TWSEEHA (MU) OBEHEINTVAMUD
SKBEEEFET L (Lind and Petrofsky 197927,
Moritani et al. 1982%?), B X URMSHRCSEHZHE
BELZRL TN I EEBRICANDE, 9
Yy FETWRH1ItYy NEBXUsty FEHED BE
MBI B AN E TV Z ENHERIEINS

(Matsuura et al. 2006%). Z MO XS 2 fiE) EAHEH]
INBRWT, FEERASN M >0ty FEH
DOPPO-BM 2B EICBVWTIEY FEX D BHIE
WEZREESRL T, LA T, RCSKD/NT 4 —
X AECNSH S ODEEETOATRET 2D Tl
72<, BAPHDE T & o =MREIc L2 HEDR
MINDZIENBZLEND.

Ulmer (1996)” ®Ulmer (1996)” DZE L7~ H
KTz R 2RBEE2HMEL TWEHAEELD

(Lambert et al. 2005® , Noakes et al. 2005”, St
Clair Gibson et al. 2001a'®) 1%, FMyB L FRYE
EhbORLEBRICHDE, CNSHERNITKDE
B TREINANT A= AEZRETHELTNWS,
KEBLTRMEBEN S ORIMEEBEORERELT,
B, DI WERENETFSN TS (St Clair
Gibson and Noakes 2004%®). L7#5-T, AFHEIC
BUIBEHEEZ T > NERORPEL, i OAH
Y, HRBEUVELBENS B EEbN5. EHIC,
£EEHEZ 7Y > NERORPEE 1 [La~], prevo,,
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preHRS & Upre VEDRIIC 124 Bz EQMBATE S 1,
HKEHEBHEA T FMEHORPERSES, LEBBLUT
RN OERLEFEERENICRBRLAEBODT
BoftlBACHRS. AWELFARE EBOSE
Bplo BV SRPE AN EOHBERRN L AR
% (Green ot al, 2006°°) ORL, M [La ] 2RPRE
O OBEBERIILIY, HRERPEOBMOHBGELER
0.44TH 2, ThoOBBERERIERECEDLD
HEWETHY, AR TERINERPEREERS
DORLEFBELCERL TR ESERE NS,

EHE TR I N-RPER, TOHEBINFLREN
T#—%A (Le. PPO*BM") :2HEBREAOHMEN
RENA. RPEEERMASORIMEEEERENIIR
ML ThWEEEZSRDIDT, RCIEON T3 —T
AEEMN S ORLHEEEICETE, CNsitdoT
BRiIIBEZNTWA ZEMERENE, LT,
RCSO XD RERE oL BYEZMRMICBRDIETX
SREETE, AEBCRrERHET S L TFORE
WM ENBNT & 2 2 5P & DR
H5,

BEREL T, RCSEERBIANT 3+ —< AW,
CMNSAH 5 O RO B4 & BB O RBNR M O w
Flod o THREENS, EA, ROSEHIIICNSAHRY
PLORMEERICETE, AT AEHTOR
HINT A AERELTRDLEBLHND,
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The trend of the library use by the student’s faculty of sports
science after receiving the library literacy education
(Part 3) ; About the acquirement of the information skill with
the continuous use

Tanji HORIUCHI” and Mika YAZAKI?

Abstract
¥yushu Kyoritsu University established the faculty of Sports Sclence in 2008, The faculty of
Sporis Science has ntroduced Dbrary information edugation for reshman inlo its curriculum since s
establishment. We analyeed the effect of lbrary information education for the students in the faculty on
them; Horiuchi and Yazaki (2008) and (2008). In this paper we studies how the students, who are senior
in particular, acquire information skill about the use of library by nalyzing the Isarning trend of them

and the results of guestionnaire for them.

KEY WORDS : literacy education, information education, lHbrary Hteracy
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1} Kyushu Kyorilsu University Faculty of Sports Science
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720, Biospace) ZHWTE®K (L - T, #5)
HEB L OEIBHEORIE Z21To .
(27 —HE
+olaw-up T, HEEI)N TA—F—
(Powermax v2, COMBI) %ML, 10fH3E:
BeaEm (By MEKE1208) KX B ERBFEINTY
—&, TAUHF -7 XOEY 75 A~ (wingate
anaerobic test: WAnT) ZHWTEENT—-BXN
E—INT—ZEHL .

4) HEtfEiR

FlEm (B - FERIZH (H) oREIIIHRDOH
HitmEEAWE LFa 57— L Fa oDl
WTIIRIE DR t REZ W=, 2ARMOBERKRIZD
WTIdPearson DFERMBIRE 2 W, HRFE/NY
—EREEKEL, & (uj:, A% HEREEMIEK
ATy TR ELEEERHT2ITFORME &
HeEMEOEREIZ (SEE) 2HB Lz BfTE LD
BRI zREZ W, Wb A B KX ¢=0.05
&L

3. @R

1) b¥Fa5— -k Fa>5—DHE

BimE (B A T, &KIEHE 108H
ERHRYY 2T OEBFEIINT—, KEHD DERER
NT—, U425 7F0OEY 5 A L (wingate
anaerobic test: WAnT) ZHAW/EEHNNT—LE—7
N3 M TERASNT IEIFRAKOMEZR L.

Table 1. Compare with body composition and power of
regular and non-regular groups.

Regular group Non regular group
Group and numbers of cases =5 n=5 p value
Skeletal MV (kg) 48.1+1.7 495+25
Upper limb MV (kg) 51+03 5.2+0.5
Trunk MV (kg) 21.9+0.7 22.1+1.3
Lower limb MV (kg) 16.0+£0.6 16.5+0.9
Body fat volume (kg) 12.8%+2.8 14.6=*5.0 NS
Anaerobic power (w) 729.2+66.3 759.2%+179.9
power / body weight (w/kg) 11.4+11 11.3+25
Mean power (w) 490.8+57.0 541.4+55.6
Peak power (w) 640.8x755 689.0+80.7
Mean+SD.

MYV: Muscle volumes. NS: Not significant.

2) FlE - IEFZMDL - TREEREDLEE

V¥ - ELFao—-BEBITIEREmICH
NTHEBANCHENZ < (& HITp<0.05), &M
I IERIE Bl bR TR Z A O FHEN LN > &
(p<0.01). L F a7 —FISHBEICFREE DR %R
BLTWib0D, ELFao—BITBW TR EH
iz OHERZEREL TWSHEIZRL (p=0.06),
SRV IER] & BN TR E BE O i 0320
o7 (p<0.01) (Figl.).

p<0.05
|
p<0.05
30 | ]
p<0.05
"
3
>
S 25 |
8
<
2.0
Non-dominant Dominant
p<0.01
| |
p=0.06
: \ |
9.0 NS
|
3
g s0 |
w
]

7.0

Non-dominant Dominant

Fig 1. Comparison between dominant and non-dominant
extremity muscle volumes.

[J: Regular group. M: Non-regular group.

MV: Muscle volumes. NS: Not-significant.

3) PELEEER/NT— D%

TR RV R SN T — 1l & D] (r1=0.651, D<0.05)
(Fig2.), WAnTIZHBTZEH/NT — (423~601w)
BEUE—2 /)87 — (544~795w) DIEHE & DRIT
FHEEREMR (r=0.710, r=0.645& H1Zp<0.05) AdH o7z
(Fig 3.).

WBRFNT—2RBEREL, & FIE - JEF &4
Dk - T, %) HEEMrERe LEERRS T
ZfTWR2ME EHEEMOEMERZE (SEE) 2HHT 2
ETFRROANMES N,

\EBENT— (W) =

—979.370+211.585 X [F| E P DM E] (ke)

R°=0.427 (SEE=92.592w)
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1000

O
800 . y=107.87x 10053
0 =0.651
p<0.05

600 |
]
400 |

Anaerobic power (w)

200

0

15 16 17 18
Lower leg MV (kg)
Fig 2. Relationship between lower leg MV and anaerobic

power.
MV: Muscle volumes.

900 y=64.645x 38351

r=0.645
<& p<0.05

<&

600 o O A

Power (w)

y=5424Tx 363.68
A r=0.710
A A p<0.05

1 1 1
16 17 18
Lower leg MV (kg)

Fig 3. Relationship between lower leg MV and peak & mean
WANT anaerobic power.
MV: Muscle volumes., &: Peak power., and A: Mean power.

4) EEBEFR/NT —DETHEME" > LDLs;

R FEINT —13744.2+128.8wERL, BFENL
— R —)VEFEDT73%FLE (p<0.001) DETHD, T
J— FEKREXZD BLIEEWEmMZRL (p=0.06),
REZFNL—R—)VBF LHERTI3MEREN D 2
(p<0.001) (Fig 4.).

p<0.001

p=0.001

I
1200 =0.06
— ?

©
o
o

0
o
o

Anaerobic power (w)
(o))
o
o
—O—
(@]
O

o

This study

HS volleyball
players
Takaraetal., 1995
Women's volleyball
players
Takahashi et al.,
2005
Men's volleyball 9
players
Nakamura etal.,
2005

Fig 4. Compare with anaerobic power this study and previous
studies.

HS: women's volleyball players in Nagasaki Prefecture. Tahara
et al., 1995.

Women's volleyball 6 players: Takahashi., 2005.

Men's volleyball 9 players: Nakamura et al., 2005.

4. EZE

VF¥ag—-ELFas—-20bT, 7 vi—i&
FITBWTIEF &= el O &A1 A IEF] Z Bafilic b
TEhoi- (Figl)., 7V H—BFEF L —T0T
Ow 7275 2 EITMAT, RIS 72175 72D IEFR]
EPCHR TR EBROHENZNI ENEZ 5N 5.
—FTTFRIZOWTLF a5 —FIIFI =M - JEFIZH
MICTHRICEZASNEVWHDOD, JELFaTF—FIT
BWTIEHFERANCL < DHEZFRL TWBHENZ
~U7 (p=0.06, Fig 1.). 7&¥ v h—EFORES
WIdEZENH D, BrEFiIstepcloseP ¥ > 7, K
FEFZhopP ¥ > T2HNTNBY, L Fa5—
BIFEBANCKE L zhopP ¥ > 727> TW5TH]
HeERiH B, —HFTLF oo —HIIkERICB+EF
DX ITHIEH - R EHOBEHEHR 2R L TNVS
WREMEDS D B, R & LBIRERIC B B A, P9k
V¥ 2 I B3R I ENZ W=D I HET 55
HbRENZEDHRINS., FEELT, ANAMD
B{ER T2 PR L 2BiT 2T O BRBENH D EEL 5N
5.

HERE L)L T A —& —%& fn7z)/)NT —FEHEEHT I
71, BlCHIAR (Vastus lateralis muscle: VL) 7%
ZFAINDY. FHRAR—VERLEITIRAELHE
BEREHICBWTH FRH® & ERE/NY —ITI3HEE
BERIH 2%, ABFEICBWTD FIEME & EiEFE/S
7 —& DR (1=0.651, p<0.05) BXULIA > — K7
FOE w275 X~ (Wingate anaerobic test: WAnT)
EHWEYEY - E—27 T — & ORICHBEBERE D
o7z (r=0.710, r=0.645 & H1Tp<0.05) (Fig2. and 3.).
EREFENT -2 ETHETHRER OB P L1
Y 5E, BTONL—R—)ETPR &N TI3%EE

(p<0.001, Fig 4.) THD DD, ANRFEIIE
BRABRFZFNLV—HR—IERFPLY — NERE
EHRTEWNT —Z2RF (@2 ofEm LT
W (FNFhp<0.001, p=0.06, Fig 4.) . BkEE
B BT 2 TR OBMIC DOV TR R E N,
VLOBRIEIHTI I —L—TA N v 7B
Bghnd s, EBRZNT—Z2RELH RHEZH
HERE LU TR Ty FU1 k%AW -ERIRS 2
9 & TN Es Nz,

WEF/INT — (W) =

—979.370+211.585 X [FIZ A DHE] (kg)
R® = 0.427 (SEE = 92.592 w)
WANTZHWKED /- 0 OEBRFE/INT -3 B TR
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FBULrRETE R FYYH—EF Lo THhES
ERECTIADEEITHGROEMII L > TERSR
J—eWANTIC L B P Ny —2m b3y
BHIEMABTED, RHERCHE MO RS R
RENEN, PFuh-—-ETHEBMOHE SR
MEREFHELOSHINRHEE - EfisEo2
FRLTESKEESES LAY, RESESCER
HOSERERFECLEDTR2AENESONIDL
T2 OBHEL LV TRENSY, $POF &y h—
TSRS EE U ERER T THE 20D
T EEELFLI-BEBLTRER T E s TRk
5.
BERSEEsEOT—RBREACTESE28L
THETSE, KTICESTHETOHNBENEL NS
WA, AAA—FRFEO PR CKIB - B8, FiB
BR) HREBELICAD ENL R EE TR
2L, BESEUTHBELUTHREBOEEEZA
LTwaE™, AWRFRAFNL— RV EBRO7I%
BEOEBRENU-EERLE BR-EETOEE
OEEL LB LS LAES D OEBFE TN
THPEEEERRT I EBELONLD, SHEF
BHRBLSITHEDZEPERORELT TR
Fe i Ehled B O ki, KRR R O B
EEPEBBEC I CHETE L, NL—F—0

BEREERICST 5SRO B ENMENT,

N F—- L EBFOBFH A E{EFENRTRS
HELTHREZOBESZEA NS, BEBUNE
FEEERCELTWRWARELS D, HSETIEIE
CHELAMFEAOBRETSBENSDS. HEH,
CEBRPHETAIFESMERINTREYYED, §
HEBEE Ly, BRES ORI DWW T hEEIERE
ELTHETSNS.

5. E&8

KL FR P OFE v BT @S0

TR R, TEORRAESh

1) EETHHERAOERENS -k TRIZDW
TRE¥2 7 BTHRERCFEEOREEESL
TWEBOO, EPF I - BICBWTRERER
HAATHE B S < OBEERIHFL Tnlk,

2) BBENT-BLUDA TR T
Z b+ (Wingate anaerobic test: WART) EHiE P
BT —@brFas— - ELFa 5T
Ehiahok

3) TEHEEFPZVWESERENT-BLUWANTE
BAuvi=FE - V2 N7 —DOFRESKRED T,
4) ERBEND-REBEEEEL, & HE - EHE
ok vE AR BEERIFHELEEER
SHETORE CBTEOBEEE i) 2EH
FEHETFHEOERBLRE,
W R — (w) =
970370421 L 385 X RIS MHOHE ko
R%:0.427 (SER=92.592w)
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volleyball plavers belore and during npetition

Masahiro OHKAWA!" and Mitsuru SAKAIY

1. #

AR=VEFNEBEOB TREORNE2RETS
ERIERB4OEEOMAERBBETHD. KER
HELRL B0 IS EROERENELT ST
HACEREREERZLIEND2S, FOEF
DITELUTESIARRBYONS. [EHL] ©
RE B TEESHR] 2830 P, FRo~
—AS LD APEBRGEBR L Lo EBRCBTSHD
R R R OHBEEESNRE IR TS
2N — R NEBHEERCH L CLEEOMERT
b Te0Y, XL ke REETES
AFe—-EREEE, AR-VEBRRRFAFEHRVT
BREBLNL—F—-F—ArxH&ict - TROK
BeiTo s, LERFIENRTTROLTF—LDR
FREENERNE L, CONANTHRIHARESE
DESBETORENEL. FEERCSENTER
BEENEBNI EGRENTVE"
ARBLEBELNV R~ BEE2HRELTEEYA
BiroLwl@#dzsd sl os—Boiidel
2 (8] 2ELTWSL00, BESE-0HE
o TR—-B L RERSEE SR Ty, S
PR [USy 7 ALERE 2 B
BEl T on T, EENCREENEL

BRREREPECTEBREENSEEENTLEY,

BHEBWTBACEI2RETSADAERES
HODODEREEGRES ] S IEN TR, LHREEE
HBEEE (Diagnostic Inventory of Psychological-
Competitive Ability for Athletes: DIPCA.3) HsETF
(BEER Brhoze - £P, B ERED B

W) 1z2RE (B, @50, BECERER B
FiE% gtaorbho-—ivEERL USsy RN B
W, B8 Rl L BEh. B =8
WTAR—YEFOLEBRBEITET S EDICHNS
NEYS, DIPCAOEES LTRABARERENS
B, BREeRJ4EFTHFOHSRWEREES
TE B BREEEBSRETERERVANE (ER
FEbGIHEA RS KHER L TbERELREN
18

BEMKCHVNLNLLHEBEL BOoWo0BR
REREETARTE (Disgnostic Inventory of Psychological
State Before Competition: DIPS-B.1)! %28 D, &
W el BECTEEERR BHIER, USyr
AE, BPE BHE FREEZE BEEOIDO
EREZDWTERDES ™™™, £k, Relms
KERZNSLOELT B o0.LBRESE
W (Diagnostic Inventory of Psvchological State
During Competition: DIPS-D.2) | #3150, HEA,
B4, BEEER BRIERK o UISvIAE,
e, HE HRREEE HHEEOCIcEOoRRE
FRSESL SoRENLTERIYTSHE
B 7L ETSEBEIIDLTERIE IR
Bz Tins!n e,

FEFRITTHSE UL PN —3 -V Bl K
Bl FIBWT, 2007EEAMOTEHY —F B
BLEBOO, 2000 EBIIEEIR T BERe
TR ABEERRE LR 200848EEREN - &
ORI BSEEO0, LEEIDWTORERITD
SERTERP T, AR EESEREO &R
BT 0EEATHEA TSI ERAERET

1) A KA R -7

1} Kyushu Kyorilsu University Faculty of Sports Science
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H0D, DB Kl EWSFTEOMSIXRTEZMAL
XEBTENERDEREANEDRND, FITELTFN
L—R—VBEFZRNRICLUT, YREEICBITZ%E
REDTHRBREBRRETHS [2HANL—R—))
KFBRFHERE @EHEALHL) 5 - Fi2BT 2.0
HEBEENIOWTHERZL, BEIMEDEZDD
BEEHE LA MEOHI S L.

2. Ak
1) &R

20094E B M KN —R— IV F 18U — IR
BT BAREZFNL—R—)VEHHI18%HE LT,

2) EMER &L UFAER

2009 EEs6 MR ERBMTEHANL —R—))
KREERTFHERESS 7 AidB L K7 Bl OB SRR
HZWEE (Diagnostic Inventory of Psychological-
Competitive Ability for Athletes 3: DIPCA.3) % ff
AL, [BEATESITRN] 5 WOBHESTH
%] EFTOHEICTHREZTTOEE (0=18) .

2B THAAMOLBEREZHBRE

(Diagnostic Inventory of Psychological State
Before Competition: DIPS-B.1)| ZfiHL, [£-o7/
REDTRY] Mo [FDOEBUTHB] £TOD54
BT TEEZTThER (n=18) .

ATHIE (PFE - kBN —F A2 F3EED) &

A F OLEREZE A (Diagnostic Inventory
of Psychological State During Competition: DIPS-
D.2) 2HERTHREDI —F 1 JVRIZRAEITHE
LEBEFIIN L TITo & (n=11). HRLZ10ED%
BREBIRDWT [E£2-<EDITRMoE] 5

[ZDEBOTHoz] EFTOHEICTHEZTTD
-, BE213) [BERICHTEE (BR)] D

WT [ERTER] £ [BRTERNS ] D2
EzEHWE 2) [T 5 HE] ionTid
[THCERTER] S [BRTERNDZ] £T
D3fFEE AN, BHE3IE [EHRER] 2DV T
[E<RETERNoZ] N6 [THRETER] £
TOsFEZE AW,
EDHICHHEBEICTEEEZIE, ThEnE2R/K
fbl7.

3) HeEtEER

LF¥Fao—# (n=9) &HLFaI5—# (=9 O
HBITIIH IS DR tREE H W, TR E DL
BRI zREEZAWE., HEERERBHEZEREL
7zDIPCA.3D% D WERIZII ZJTEL B 5 BT & A W
2. BEEOBRADLBICIZ—E BB &N,
ZEHEICII Tukey-KrameriEZ V-, BEBX U
REDEREIIOVWTIE y MEEZA WL, 2ERHBD
BRI DWW T3 Pearson DIERAERE 2 Az, W
ThHHAEKELa=005&L 7.
3. BR
1) OENREEHZERE (Diagnostic Inventory

of Psychological-Competitive Ability for Athletes:

DIPCA3) DL F¥a15— L FaS5—HDLE
[BEEK] CDODWTIRLF a7 —#0168.7L 7.5,
L FaT—HN56.4+79RTHLFa -8
NRTLFaF—HNL2E88VWRRTH o (p=0.004,
£1). MOWEBR OV TREH TREEOHETH
o REERIZLF 27 —HA1162.3+14.65%,
V¥ 2T —#EN145.8+ 1145 TH L F 2 5 —FiTth
RTLFaT—BFENLIFHENVERATHo & (p=0.02,
1)

# 1, DIPCA.3 B L ~ VBl D Hhig
L | 2BFLF | BEFALT| KRERF | BRETF | AHEH (A RERBAMLENRE| toE ZRTE
n 23 10 f 28 18 9 9
R vs NR|&Hvsfl i
Mean| SD |Mean| SD | Mean| SD |Mean| SD [Mean| SD |Mean| SD [Mean| SD

BB 654 (6.7|689|51|679|51|644)|72|626|98]|68.7(75]|564]79]|p=0.004 NS
WEHORE - &9 477 | 70| 472 |11.8[ 474 | 43| 422 |83 264 |85 244]9.7| 283|172 NS p<0.001

BfE 291 (43| 261 |84 261 (532405724681 274(95]|21.8]5.7 NS NS

YERkRES 283 (51| 251 | 69| 244 (55 |228|568(241|54|253(7.0]229]3.0 NS NS

wEEE 167140 16.7|30| 160 |26 | 164 23| 164 (30| 164 |31 163 3.1 NS NS
BHER 187.1(20.6|184.0|31.5/181.9(10.8(169.8|20.0(154.1|15.3|162.3(14.6|145.8|11.4| p=0.02 | p<0.001

NS : Not significant REf: L ¥ o5 —8 NREE:FELFo 58
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2) DIPCA3ERWV=AITHR L DLLE

EHOZE - £F] BLUY REBES] ITBnTa
HALZTFEF, EEMEF, KPEEF BREFC
ERTERWERTH -2 (FN£hp=0.001, &1.) .

5) HEPRDLEIKEERZEIMRZE (Diagnostic Inventory
of Psychological State During Competition: DIPS-
D.2) ZRAVWVHABDERLER
[EEEER] COWTIREIRA3. 710958, F2ilD

3) K&54 AR ERIICHITBDIPCAIBENZE(L

FEHoORE - &9,

[TE¥RETT] |

[tamtE] @

HRECE KR HTHERRELIZA S NN 2.
[HE] TOWTRLFas—BHOANELFaS
—HICHRTHAEBEMO/RNE S R2EMBH D
(p=0.09) [FEEEK] & [GEEA] 3L Fa 57—
HOHNELF a5 —BICHRTENEETH =

(&EH1Tp=0.02).

I 5T [HEER] TOWTIER

HERAND ZEMZRL (p=0.09), FELFz17—5#
BASERTTO/EIMETL TWE (F2).

F2. 57 HITL RRERFTICB T 5DIPCA.3 DBRH DA

42+1.0/4, BEIRA4.0:1 35 THEIREIDE2R
BOANEWERERZRLUEZ (0=0.07) . [USvy
JAE] KDWTIEEIRAG4.020.7, H2idG4.1
+1.258, FEIHA3.2+1.14T, EIHARELIHS X
DHENVERBERZRL (0=0.07) , FE2HEL0D
BRMMEL (p=0.03) , MOSEBIIXHAAH CREE
DEETHo () .

4, FAOGHBROLIERE

1®&8 2RE 3REH

fic3 VX 27 —# FEL K27
n 9 9 ZZE (R BERI DR
HF /e 55 AR 28 A 5 AR 2H &
BB 69.9+8.4 | 68.7+7.5 | 62.848.9 | 56.4x7.9 | p=0.09 | p=0.02
WROEE - £ 25.9412.2 | 244+0.7 | 258+7.2 | 28.3+7.2 | NS NS
Big 27178 | 274495 | 21.0455 | 21.8:5.7 NS | p=0.09
YERkRES 26.0+7.5 | 25.3+7.0 | 22.8+4.4 | 22.9+3.0 NS NS
Rt 172427 | 16.4+3.1 | 16.6+2.7 | 16.3x3.1 | NS NS
EEHER 166.1£17.7| 162.3+1.6 |148.9+16.4{145.8+11.4] NS | p=0.02

NS : Not significant

4) HEFIDMLEIREEZHIIRE (Diagnostic Inventory
of Psychological State Before Competition: DIPS-
B DLFa5— L Fa5—HDLE
(B0 B Fao—#o1+158, FELFao—

H76L15MTCLFaT—HOAENENWRETHOZ
(p<0.05, %¥2). LF¥a5—HD [HOEBHEK

BRY [BRIEK] BRI TATN8. 71154, 8.3

12K, L Fao—BidThENnr4£1.65, 7.3

T1O0RTLF a7 —HOINENWERERTHDHE

mzERLUEZ (FhZThp=0.08, %2.). fO6HEHHETIX

MHEHTHAEEORREZEEL Tk (&R3).

# 3. WEEIDLHEIRED L

B VX7 —8 | ELX T —EE
n 9 9 tHETE
Mean SD__| Mean SD
it 7.2 1.0 6.8 1.0 NS
Bi%L 9.1 1.5 7.6 15 |p<0.05
BCEHERK| 8.7 1.6 7.4 16 |p=0.08
BRI BBk 8.3 1.0 7.3 10 |p=0.8
VS5 vy AE[ 5.2 2.4 6.7 2.4 NS
EHE 6.2 2.5 6.7 2.5 NS
ElE 6.1 1.2 5.7 1.2 NS
EsEERE | 6.1 0.9 5.0 0.9 NS
BIFRE 8.6 1.8 8.2 18 NS
GRS 65.6 6.7 61.3 5.1 NS

Mean SD Mean SD Mean SD ZEAR
2t H 3.2 0.8 3.3 1.1 2.9 1.1 NS
BR&L 4.3 0.7 42 0.9 4.2 0.8 NS
B AZ =R 3.6 0.9 4.1 1.0 4.1 1.3 #

I Bk 5.0 0.0 48 0.4 4.3 0.9 NS
o2 3.7 1.1 3.5 1.2 3.7 1.1 NS
V5 v RE[ 4.0 0.7 4.1 1.1 3.3 1.1 $ *
£ 3.2 0.8 3.4 1.0 3.5 1.3 NS
BiE 3.4 1.1 3.4 1.0 2.9 1.3 NS
feEkEERE [ 33 1.0 3.4 0.7 3.2 1.3 NS
BHRE 4.2 0.7 4.2 0.6 3.7 0.8 NS
NS : Not significant
# : p=0.07
1IH&H<2HA&H
$ : p=0.07
13RAH>3RAH
*: p=0.03
2 & H >3 AH

6) HAHEGPD [FLAICHTZEEZERRE] CD
WT
SIMEED [THRERTER] &0 EFIZEN
o/, [EHEHERTELIBIAR[ERTERN
SEIERZELEDDIZDVWTHEITT % &, 2 2=7.897
(p=0.02) Z/RL, &S LS DOEREKDM TREE

NAHALN- (H1.).
1%aH
A i
3HAE
0 3 6 9 12
A% (A)
OxbhEbER TEXZ  x2=7.897
BB C&hoTe p=0.02
P mmmE 27 (EIRAE)
1. 7V A Ind % HELERR
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DIPS-B.1&&##HR(R)

7) BAHRETFD [RARERE] ITDOWT
RAFBERITDONWTIIER S THEEIEA SN aho
7= (2.

R SRRl
ﬁf}iﬁ%ﬁ
A T
0 3 6 9 12
AN (AN)
ObFEY FHTEIBETE o
BELLEBNZARN
BELEHF T HEETE-
%2=5.078
p=0.290

2. HAFEHEE

8) DIPCA.3, DIPS-B.1, DIPS-D.2MDBIEIZDINT
27THENICIT > /ZDIPCA.3, K&E2HEIICITF> 72
DIPS-B.1, KR&HAMHIZIT > /=DIPS-D.20D3FEEED X
S5EIDZWRE DA FHERD S BDIPCA.3. £ DIPS-B.1
DORICAHBEIBEI R A S 17 (1=0.468, p<0.05, [X3.).

200

160

p<0.05

0 20 40 60 80
DIPCA3&EEA(R)

X 3. DEREEERE (DIPCA.3) L RA&TTO.LHEIREE
(DIPS-B.1) D%

100

oS
@%8%/;,158& +80.554
r=0.468

4. ER

DHEMSEREE 2 WA (Diagnostic Inventory
of Psychological-Competitive Ability for Athletes:
DIPCA.3) I5F (BB, HHMORE - £,
HiE, fEEkeess, WM 12RE &, BEFD0,
HOEBESR BFER HC2a> bo—JLegh, U
w2 AN, B, BIE, wE, TR, CHE
51, W) 2HWTAR—YEFOLREZTE
THEDICANSNSY, DIPCAOKEHEL TLF
RNV (EBRASMSHITAASR) K0T
WFANERELERT S ELTFORR—YEFIILEDOH
FEE2ERL TOWTHEBETHD ZLIRINTVS
O 2AAET, FEMBRT, KPEET, BRKRET
DELNIINBHNCLZFNL =R —)VBFOLEETD
&, EQOLRNIZBNTS [BHES] © [
BARIEEL, MO3EFREFMRERIIZLNIVIZKD
EMHBLNTNSE®. Fie, FHERENCHD LEK
A TBCa> ho—)V] BRMEL, 2EAREF
& TEfE], Wl R0, [ 8K
BEN?, NL—R—=)LDEIREMAR—YD1D
WY RR=IVEEDNH D, @k - K%t - #2
ADLZFNY RR—)VEFEMRICL TDIPCAZH
WTHREZTS &, [BHORE - £%)] BXU (B
T BRI ERELS, [BEESK] /BAICD
WTRRZENEREDPH2ALDEL, [BE] &
[TEEREE 1] BRI RZERMAS AL D ERENME
<, N RE=IVBHISFIBECRBRER Kbl
THRAEARCERASNTVWSY, yh—Jaya1—
ZBFERNRIZLU THERE L NPTk E2{THEDa
ST TR ARNNVICE > TEHERIZEND S Z &
MRENTNBE'Y, £/, MABRDO1DTH &
BB ENRET D ERZED LRI TR EEXT
[BEER] OBRNEL, Va7 EFTIR B
DORE - BH] , TBRF] BXU [1E¥EEN] TLAL
BNTMNBEIOEAENEN., RS sICEM2H
fBdewic [BENRBEEEZLTS] 2&% [BRRK
REZEYNCTWOBEZAS ] H0, TAHETIE [FHK
B 7R ASHD IR N E FH A ICHD 0 ITVERRAR 1 48
$5| ZEERBETTNBEY, AHKEHFDOL Fa 552
FLELFaT-—BFOLEETI & [FHEEK
(p=0.004) BIUEFEHA (p=0.02) DWW T
Fao—BFOAPEVWERTHD, L Fao—H#
FEAR—YEFELUTNL—R=INDEFKBEL,
HRMICAMERZSIE T TWE. ARKOLEKT
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i EsoRE -89 & (638 kB THO
WL RIVBEEESTESR (p<0.001) (&E1) T
Bof. ERASSrAFIEASETODIPCAIES
ERETLE, (BEEE S /88 RECHAR
R T L E S B BT L TR
TFTL (FhFhp=0.02, p=0.09, #2) , BANICA
HBEATRVF a5 —BrEANTHE LT L 5 —-BAE
Tl (p=0.02, F#2). £k TBEEE owT
HAREEE ARSI ERL, KSEMOHELE
2 5—-HEREBNAETLTWE &7 VB8
R 6 0 R EANRICFERSLT TR eEMmCE
Bl Eh U EEA TN T IR EA TR
BHES IORELF25-REO0L0EEE T
HEHEER TRV AVRET2 LALLM RS T
HECHshARWEWSIHEMS [EEER] BET
Ltz Ef b B on, [BEER . (K
WoRE -8Bl , BE] 2®BILTELHEEL
W EMDIPCARRRE WEBELBWTHGh i
=,
e h-BFEENREILT-FHBiI> B8, 18
Mat, 1Hste LT B rEaoLERES
W (Disgnostic Inventory of Psychological State
Before Competition: DIPS-B.1} &HESPOLBEE
BT (Diagnostic Inventory of Psvchological
Stale During Competition: DIPS-D.2} #HEWTOHE
REB2EETS L, BSE I oNBLITDIPS-
BABMEELARD, 7T F25—-BTii2o0WT
BEECESSERL, U=/ BEODIPS-BIGE
BREDVDY-THROBERSHOGHERANE< A
T3, ¥/, DIPSD2ZFWTHEATASOL
MAEBEABER LU RISV THERTS S R
71, B4, BEEER, BREK o UIviZR
B, &4 HE AREEE BHEOEEBY
ATREWT L ABSEN A SR L EBII LTS
WESEBELTWE &SR, HARSOLFESED

EOREANEWY, DIPSBIREETEE, ANg
FOLF T —-BRELF 5 —BinlhT e
O] BRAEL (p<0.05, F3), [BETEEHER B
S8 TEBRIESY] OBRBIBLWTELNBHERE
FLE (FRFhp=0.08 £3). gk KEEED
Rorpsp22HnTGRASRIEBEDZOELESHS
& [EESER] SR aLpbEzHEAERE<L
BoBmERLAE (=007, #4) 2%, [USvy
ZE] B 2R ERERTEIHESTREASEN

BLIWNIEOERTE - (BNFHp=0.07, p=0.03,
£4)., EBF—F A FONARSPNA FSERE
HELLTRELTOWER FhimideaLEEOE
BEFARM L NI NS,

DHEMEIRBEIEIREE - OB HEREY
HY, DIPCADSHE AN SHDIPSO S HE S5 PR
THEIALEREANTHLAEY, EHSeFOREED
HEZRSCHERIS R (277.887, p=0.02,
i) & EARERCEEEEYaShT (32
SEOEETHEIFNC2THTL I SEHELL
. ENEERIEORSIBVTHEEREAGH
ol imnG, BHOEAEHLEN bR E
BUAZEAPOHETHELEBIONS. BEE
BREFEHEITREDIPSD2OSEHEARIE IR
BE:CHIIHEERRASNTHLDOOITRS
OECRASNTLERY. X5KRET v H—EF
BRHELTHSHOLBREZNERE (Diagnostc
Inventory of Pesvchological State Before Competition:
DIPS-B.1) OABBEEDIPSD2OHIENEOH
BB A B T A, OB T b
SFETHERRS LR LbL, DIFCAZE
DIPS-BADESITHBRA Y S 50 D TR
FH I EHERE (0488 5005, Bi). EAS
R - BT n b A MERTESMNTD
No, PESEASMICHEBHEFEREEL THhLE,
FOROBRTER - AL P ORBESRESN
L, WEHETONMGL2HEDFATICEAKED
ZE®, BBLEZETDIPS-D2TORERESE
RAUTLELDIPCA.GE & OMTHEESR S oL
oI EBEILND,

DIPCARBHWTRFOREZHD, BEITETL
ZONTDIPS-B.IBENME EL, HEERIE &
EEODIPS-DIBANEE> TS EMEEL
Nl JURFEOOEE S BN Th Ll
ADFLEAEAL S L EEEINTLEY D, SR
TELENRSS. BEEGILTHBAOLS TS
gEhEgiEEL, BRARBErERZ<EONE
SRR E R LR A S REEBRETA IS
HELNWEEBIGRS,

5. &8
1) RESHEIT o R OENREENBERED S

BHEZOAR~AREBIDBES, BiIC B
BoEE - ) FoOWTREZSCBEWELATS



34 xRl BR #

ofe. ERkEssyrAMEEARTHELF 25—
i THE! 8N TRL, '#EEs HKeH
HTHLF a7 THel LI DBAENETHE
FER L

2) REmMOLBREZEERERFVL LV F T
BREATHELY 29— BERL], 88
EEER] . [BHER] OfHBOBHASLR
pey il

3) BehoLERERERELBWT, Haso
PR bR, Bl Bhads
EBWTRYSyZFALEERFBTRECEDT
Wizdoie.
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Mental support for women's university vollevball plavers used

by covariance structure analvsis

Masahiro OHKAWA!" and Mitsuru SAKAIY

1. #

PRI —B— L8 (Fédération Internationale
de Volley-Ball: FIVR) k5 &, 200048H24HE
FEHEFRve GUEss), MBEFRrRzspEE
12fr (RiESED AT ENTWE (FIVE HPL
0. FESIERETEL S BET SRR
R L THRL 2R FEDI T ES, Bl -4
BEE RV E RO Bie Higy Loddenyy
P REAMGT O ERHEL L. YT b D s
FPRAFTH 7 NS —EOFNKEL B
BRI L THES - Ry R-MaEh 250
BEAOGBYNBLATVREE S CBE R EER

(LB - B - 5] oBRERF5 22388
THBY. EfE - EMEHOFME VS b OHIERE
ELTRELSTVHDLERIIZDVWTIEEL L. B
Al EWSHEBMAWLGNAZ LB BN, RO
WME. R0 AN - BN BRI - BRI
MLOEE. HE LI ERELD. R B3
) EpEEEENTEDL S 5 ANER & X
BTWE (REigsiEL ). [Eas] o (8]
WoTEcEh] B UTEHEERTRYY, B5CEN
EBSE I ETERANR LTS, —BLAEN
HAGNRW S NEEEORERAELTLNY
BWHELHO—HLEERIE R TN, $3%g
GNP - R RN L THES A
RoOWTHEEL TS HOTRBERIESROECH
HEBHERERLTHES W

£ LT, RBELTN B VO CHEER R
—rO—RELTHEHABRREZ NN TEELOR

REGETTIMEL, BOBBEETICLS2EY,
bEnS5— cELEaF—DRERLIFFOERIDD
WTRNTEZEsHEE L.

2O0REE M KRE N L — R P — R
B o1 ~s2RrsgeseF - - 88 3
SEA L 5, 24EA 114, 14 L 7E) 3g e L,

2) EEEE
00UEEES U - THBNIHE -

3) HEBEB

HHEBiemEHEL, HIERCHSHE QU £<%
STRW, 2:2PFESTRN, 3 EE5 TN,
4:RDEITHD, 5:2L<EITHB) BHWT,
BHHEERII T .

4) MEEF
SEMORSIR-ZEESESFEHL, £8
BEiTukey-KramerdFE2 B E, b F 258
(5=18) SPELF I8 (=100 QEBIZENE
OV tREE AW, SfTHA L ORI 2 B
FROE, ROEEAFRsOBBER&EFR
STEN AR RS o 7. BB OBE Pearson
OEREEBREE2HVE. WINLEBEABIT
w05 & L,

1) A KA R -7

1} Kyushu Kyorilsu University Faculty of Sports Science
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3. ®BR

1) BEMAREHES
HOeRHRERREZ A W-65H5m1346.8 5.1/ T
»Ho7- (Fig 1.) .

=
L ()] [*-] o
T T T

)
T

Frequence cases (numbers)

.

O o N A D D D9 L WO
o AT W T R P

0 1
&0

Fig 1. Histogram and distribution of frequence cases in this
study.

2) ZERC L B2BHEME L VREFOLEE

HEEEL [R<ET3] F1F4E1.9+0.7H, 24
H2.6+0.854, 3FEAE2.6+0.58 TIEEN2EALELD
BWERERZRLEZ (p=0.09). HFEE2 [&A
MEIATNS] 1Z1EEL1.710.85, 34FEA3.0+0.75
T3FEADANEBNERERZRLE (p=0.08). &
BIEE7 [BAENEET ] 131464£2.0£0.854, 2
43110758, 3FEA3.2+04H TIELAIIFEED
KO2EAELDBENEFRTH > (ThTHhp=0.02,
p<0.01). EHEHE13 [fEEFICMTHMHKTE 2]
1X1EAE2.6+1.04, 26F41.5+0.704, 3FA42.2+0.8
MTIEAMNELALVBVWERZE TV (p=0.03).
HEHE14 [BEFLBEANRICTH 5] 3144
3.0+0.85%, 284214085, 3HEAE2.4+0.55 T
EPEEIDBWERBEMZRLZ (p=0.06). 16
OEBIEH 2 BT HIE16)INs D DRTFITHT T
FEHNCHFTETO &, BIRFTHD [ERERTHIE

Tl —] TBWTI4FE5411.954, 284741235,

AR 2+ 155 B R, SEEAFIEAELEXTLHE
DIEEEESL TV (p=0.08). FDMODARFIZ
DNTIRHEEMTREEDH/E TH 7. (Table 1.).

Table 1. Comparison with each question and factor by the
grade.

Question Gradel | Grade 2 | Grade3 p value

Grade 1 < Grade 2

2.6+0.8 £=0.09

Possible to move early 19+0.7 26+05

Grade 1 < Grade 3

3.0+0.7 0=0.09

Goodness is bright 17+08 | 26+1.1

Grade 1 < Grade 2
p<0.01
Grade 1 < Grade 3
p=0.02

Easy to move in the body 2.0+0.8 | 3.1+0.7 | 3.2+04

Grade 1 > Grade 2

2.2%08 0008

Good rapport with coach 26*1.0 | 1.5%£0.7

Grade 1 > Grade 2

+
2.1+08 =008

Concurring with coach 3.0+0.8 24+05

Grade 1 < Grade 3

i
82*15 =000

Acculate prediction and play 54+19 | 7.4%+23

Values are mean + SD

3) HEMHREBLADEATHRE L DL
HEHERIIDWTOEZEBIUVEANREDRH
RIX, 34FA 1 49.6+5.45, 24FA 1 46.5+6.08, 1
A 45142758, 5 1 46.8+5.18Tho/=. B
HOREBLUNL —R—)VEF1928 2 HRELEH
O A5 91360.1+ 8.4 TH D, AMEHEDOE
I ZFNIC R TI8%RREICE EE 57~ (p<0.001)
(Fig 2.).

K]
(=)
2
n

]

Score (points)
3
>
—{>—
—{—
—{>—

'S
S

30

Grade 2 Grade 3 This study Sato et al

(2002)

Fig 2. Compare with self efficacy scores in this study and
previous study.
NS: Not significant.

Grade 1

4) LFa2S—BEILVFa1S—BOEELFES
L —SattE
BIRT : [EHETHE L —] OBV Fa
T—8 (7.8£2.0%) DAMNFELFa5—# (5.8+
2.0 ITHANRT13EE N>z (0<0.001, Fig 3.) 7%,
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BRDOKRZENL —R—IVEF (11.3£2.25) D69%
BEOH/RTH (p<0.001, Fig 3). £z, L
Fas5—BIBERORFENL —R—)EFOELFa
F—# (8.0x1.7/R) ITHARTT3%REEDH/RTHD
7= (p<0.001, Fig 3.).

p<0.001
p<0.001
15 r | ‘
12 L p<0.001
2
i°or
£ 6
o
&
3
0
Regular Non-regular Regular Non'regular
group group group group
This study Sato et al (2002)

Fig 3. Compare with accurate prediction and play scores in
this study and previous study.

5) HOUBENIRICK D/ REHR

16 DEMIEHZ [FIKT : ERATFHIE L —],
[Fo2l T F—L AL MED—KREK], [H3RT :
SED], [HE4ART  fFEFICH T HEEK], [4Hs
KT : 158 FELO KRR D50 THBREE
SEfTo k. [EAETHIE L —] & [FEL]
EDMICr=0.27, [NEHEL] & [HEEE & O—HFK]
DfIzr=0.18, [FEHEARTHEIE L —] & [fFEEL
D—KREZ] ORICr=0.25 DEARNHA SNz (Fig 4.).
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Fig 4. The covariance structure analysis of self-efficacy test in
this study.

4. EE

[BE] © E5&] RECIREEZINY, Zh
EE© 5 ETEFORAFRMEE A LBt hm Lk
THENWIWE"NHB—HT, —HELUBEMIH
ENBNTHDNIZHERDBNWTERRIIBALT
W3, 4D0EM (—BRESENECHHIRE, 26
BINL—R—IVECR T RE, N —=R—)L M rEkag
HOMHRE, BOCF—L3NRE) Z2HW, 4%
CXBEEZSELHONBREZMERL, 4404
DHENL —R—)VgEE (1 2FAEBLH 1004
B) 2RI U TEDEEMEEZLHITDONWTHREL
b0, ~BRHEANECHNRELISHE, 24
BN —R—IVECH I RE, N —R—)V MrEhE
HE#HREL1245HE, NL—R—IVF—LHRE
38THH, BLUT7 A AT — MISHHEZHWTHZ
N —R—)VEBE11704 2 JRICHEEL LD DITX
5&, ZLOTFMRETINZNDD, —BRIOEEKKY
HOMHREZRSIDORETTF—ALNITE>TE
NHD, BERIEEG/REER/RLEIEN/HRESIN
T3,

REEARZ (Competitive State Anxiety Inventory-2:
CSAI-2) 1ZERMMAZE (cognitive anxiety: CA), &
REYARZ (somatic anxiety: SA), HIEZ (confidence:
CONF) D3DDOREFMNSHIREN, /RAFEVWIEE
AREBEMNEES. CSAL-2B XU HCORENFHE &
DEHEIZDWTHRHET 2 &, FTEMEN ERRH
HMEDZEERT (—0.79) 2%, EAFMORLUEL
& DOBE % A B EARERNKE W EME AT M 2K
<HEDD—FT, HEHAEWIZ EME ARG
BNEND ZETRABNIENRINTVRS™, N
— RV EF ORI ORERARIEIETETHHRT
FTHRBUFRTRIND [FEE| OFRLER
ERHEADTHENRD VY, RELZTNL—R—)LE
FEMFITU CLENBiERE 1 ZWRE (Diagnostic
Inventory of Psychological Competitive Ability for
Athletes 3: DIPCA.3) %2[E, LEWI>T+1 3>
4 >~ M) — (Psychological Condition Inventory:
PCI) #13EEAL TIFEMOEFOLEREBOEL
ZHEETAYICHE T 2 &, B &R LU TR D018
W B REN RIBAEDET T 5 LN IHFE 0D
&S ICRERHICOWTRIKR/NORAEEZE LR
NETOLENRD D, ARRCTHEALEZBECHH
BREIZ16THE, sHFNSR2HEHNBERET X
NOT, RPBEZTFNL—R—)VBEFITBU 2 24EH]
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DEHEHNBEDWTHRHNTLZEE2IDOENEL
Tk, REAFEHBOIFER2ELECHEST (B
SENTE] ELIAERRM (p-0.08), [&A] 8
HREELD HePMES (p=0.08), 2 - 3MEETH
T [BAPEETCN] TERBITTHE (pa0.01,
p=0.02), ENLH BT EL IR LIRS &
(@2 PEH LT L] B{TATHRY (p=0.08),
FREFCLTEENCETSETRRE, T70#
MOEBTSZ &8 BHIT SRR G

BELEROAABHETHIDEEALNS. —F
T, VEREZEREATEEES [MTHEEN
TED| OBANRL (0=0.03), BEFLERNE
CTH5] OBEAVEEWERERL TS (p=0.08)
{Table 1.). CHGRREPERINSFRERI
HEFrBZON, HEEBI IETRACEREENE
FTL T OMIENTHAEWHEBORENH S,
IsOEEEBL DWW TER R 81 ETR
[EBATPRIE T —] ToD, L¥L5—-BOERN
FELH S5-I TENESEE TSI MRS
NTWBEY, AREEZBNTHEhEXETHHOT
B (Fig 3). MBS EE FIENTENES S
FTHEEERLE (=008 2, FOBOET 4B
By RonTREEREEOBETED, 2B
HESEIFEENDS, N—-Be- Vi AT
LlzgEwRE U TESEMEEO2EMmMIc 8%
HET A EEERT S EFENTEER A SHRnS,
VFLZ-BIRELFL S-RIzhT THE] Bx
TEENEL, 160BEHEETRTIEEN T R R
DFLATFHBCESTREWEEZ2ERBLTHAES, &
MRFSEOHUYHERESAREEORENL—
P BT HATES (p<0.001, Fig 2.), [IEREAR
FRES—] EBWTIRETTREARICAL ¥
GBI L F o BB R TEERE Y (pe0.05,
Fig 2.) &b HEORPEN LR LB L%
T B EERhs R (FRFNp<0.001, Fig 2., HhH
EQBES, V- LTHEARESETZESR
2 3EEMEBELHTEBY EDERLE N —F—
LOBBRERNIENEZEBEL TWEY, [BRs
B TR (FELTHE VY] 2ERT, Shiif
ORI BEAAEVDEEDNS,
FRBICHBT5BRPEHERELTDIPCAIB XU
HNREEHHEESMEPMN L TAY LSS L,
MUTFTOARBICTTHE - AT O &, AFN
BEREEC o Fo—JLERS, £, HE, B

AR TOARBIIEATEVES (Fheh
p<0.01) BERELTWEZEFRELLTYSY, o8
WML TOHOBRENEN 2R L TEBEE

BRI DWW TR ARSI R Thae ™"
HAEFRICIBIT LSS CIETH BB ANEND,
BT O W LAY O R ko & DI BRI g
FERTLUEESESEEBALENS.
SpBEEMRERTS &, B1EY . (ERRT
ey BT TR (=0.27), B3
ET:[E¥L] EEET : [BMEEZ0—&E]
(r=0.18), B1E¥ : [ERARTHLE L —] 28:s5H
T HeEE s O—#R] (=0.25) LOMTENTEN
HENBE- T (Fig 4). N —F—-EWSEER
RN E2HEH L2y 2L THEF—AEZ %
L, BEORES e, B2 TR0, TOR
FAOHRERDONLIBHETHS. [ERLTHE
T & BEEEO—FR] TowT, BE -0
—F Ll o TRUED I RS
HHEESERD, EFhonibesdegE gL
feopila R EEETNE BEICHEWERREEEN
PRI TS &P, N L e R B R
MBITEET SRR d, BIETEL
TET LR TNS [ERePE] 2 [F—] tof
TORAEBDLLEENPI I LRER, A D
EEMRBUSBD I ENETTRS,

5. &8

INGOERMS, ZFNL—B—JLHE~OHH
AWMLIZ DWW TLEEMOETELT
1)y [FHEAH 28HTIL—~DRT58EhEED

B>
2) REAEFHRIBTLFAEOLETE-
3) BEE BEYI--F) LBFLOMT-ETE

BfEoiy - R
EBBETLND,

SENBE LT EDIRESREA LTI -
FEEHEOEBOBEEFH S L &0, BELELE
HOREEIMLFEDLLOEEACRS. B,
HOBEORERTILETET TVARGSE T
WEHHTH L TOREES, BPRBLUT LN
DEREELZOWTORBWRELICHT SBEE
N ARENRETONRE.
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Characteristics of the body composition in the students of
faculty of sports science in Kvushu Kyoritsu University
~The second report-

Takehira NAKAQO*

-

EEAR-VERICIBNTR, T IBCHEE:
FEE o ARy PR ORRE TR L OBIRD
SUMEH RS HEEL B, RN EED A H—-
VBRI BERENORFEEEEEL, FO/LNE
F B B R TR E D RERSOBEE
EELTHWS, ZOLDREEEEE, Skodas
WS 5RLEFORBEEFRLECBNWTLEYT
HBEEFEAONS, i BHCOREDEEREOS4E
DEEPHEIT-F2ERL T LR, B
EOETRBEREETERFTRS, BEOELE
BEFNICAS ETURCEETHL EEALGNS. £
ZTERBETH, F20EEHIF LA EEHE
HREFMERE 2R AR—VEF2E F
H10EASRE) BRUMMNRE (CER20EAZEE) OB
BRIUVSEEROT-YOEBWEEEEL &
FHWELRE. &, FWEN, Fatfree mass index
{(FPEMD & Fat mass index (FMD S5 ESEHEH
HF e b7 2EWT, BENIBEAORERICS
mLTWwaYd BUF, S8 JEEsosnL
Tivpnggdg (BUF, SHEEE oBBhLUEE
HEELEL, ThsORESERNLEDOTRE
5,

7 &
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HHBIT, 20074F, 2008FlnESic AL, K

HEdEET+BEL B4 2974, KT%
£1574, FH454FTH S, HEid, 2008E4AN S
20094E3 H ORI AR EREBEZEFRIITER
L. VEEERIE, FHF19.120.88 fF19.0108
BThok, £ SHSORBEEHHOHT (1024)
W, FAURTw b, Buhe TGS
A, W A, WA bR, RRE R,
FRi—@—Jk, N REfE—-, 57— S 5o
A, AR, FH BEER K AR BE
BHE B VB TEE B ozoBELWH
WL, 7 (o4 B, xrvoEsR, v b
oo WAy pofiJ, INRE R, N—F-ib,
N RER—N, @hE 7oA, Fd, Hyh—, kik
38, BRLEER hE BR7ESE EEE &
) 01sBEICFEL ThA. HEgNE, 57
1058 e Foaf THho I,

2. ERAE
ERBAF-NVEOAY L FHERER (YviH
BHED) BHWTOlcmBf, RERFCINEE
B o(r— TR FrHBAD-6205) BHWT
pozkeHiu THE LY SEOBEREREL T
LEGHBCEEEROEEREL RN, BIEITER
Fhilzhok EFEEREORNER, Fv )-8
AW 10glmm* O —FERMRE LIy U7 b
ow ENS R TR R HWT, 0.5mm
BETEREMSSIEEE Mo R lE L
. BEEOBEER, AVy—2H0nT0immEl
TR, M (KU, BE, bRE, KEREBL

%) FMFEr KR - PR

#} Kyushu Kyoritsu University Faculty of Sports Science
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UTHREOEMEIL Y. £ToRERYES
HELE,

3. BHhER

BUHMROBER, IREUBIEFTFETHOET
JSE5 I B Nagamine ¥ O FRORIC L - THEBES
Hem 7

BT AREHE=1.0013-0.00116> (LBEERHEE
THEM B R T TR ED

TP 10887 - 0.00133 % (EBREEEK
FlESR+EFRETHRE TR
IO RS EFTETHRO E T e RO
HBmmTH D,

EIBHE (%FM) 11, Brozeks® OFHOREH
WTEHLE

%FM= (4570 AHE —4.142) X100

ERlEiE B (Fat-free mass; FFM) |3, #E-—- &
B X%FMX0.01) CTEHL, GBHE (Fat Mass;
FM) W, RBEFrMEOB LA, BiEHER
B FrMD CAEBHEEER (PMy B, ABER
(BMI) :EBOBSTH S Vanitallied® O
FoEhnEBLE

FFMI (kg/m”) = BRI E G | BE ()

PMI (kefm’) = HIBHE e) | BB ()

BMI {kgim®) = FFMI (kgim®) + FMI (kgl®)

4. g5t
EULlT, 4T Microsolt Excel vol.X for Mack T

AT S5 ASPSS 16.0 for MacR HINWTHLHEL,

FHEIEBREETRLE. EESIUHEBORTER
BrEiEMEokLsStudent-tREL2 BN SEHMN
REMEEEOHEICE, RERHAVE. FEAKER
W BRI (p0.08) ELR

5. HEF—&
RO EF— VL, ERAREEOF - BEAD

HEET LUk B, BEHERIE, BE EE

EWRBEESBLUERE TEOE TEBEOESHN
T, EEONagamine” . Brozek5Y | vanlallie s
DHERFENTERLE.

R ER

AFAEFRORFPLEBICARAOLERRED
BRBIUVEGIREABROTLHESERESZ 24 -

HIICRICELE ERFOEEMOBEBBLUS
HHEEFEEIBNWT, BFogn, LESUHOET
ferE, LEREOTEEIIEERENEDS NS,
LFTIRES FHEAEOERTERE BEIIBL
THBRENED O, £k SEEOSEREL
HAEAGHEBE - ORSIIBWT, EFELHBTO
#E BEH ARBREOCEHHEHRE ETELDLEEBER
R RLES, LT T, 2007EBORE &
H, BE, EH BE KREBIUTEE L
T20084E IR AR, LWHHBORTERR. WH,
BEHE, BB AEREBIUTRETHRCEWVWEE
RLE.
BRELIUVSEEEEEOFEAE - ERREESE
Bl - BRI AR UL, B EIR & IR O
BEDL L U AEESEICBWT, BFOHKE, BMI
fRisiiE, ERE ABBOVYHECERLZENED
ShrEd, LTTHETOREEBWTHERZRHE
ShLtriof, B B BERRBLUE
HEBBOINATInBWT, R, AR, TR
DA OHETERLEENED SN, IR &8
B, GIEHEE FREERBIUHBRE TEOR
TR BHE BEEUOLFTHERELES
FRLE
BRALIUVSHEHEEE 2SR - BERREIF
L, BTo8BEEHE P08 088 4§
DAEIBIEE, v B, B BLEOME SRR
FMEHRL D bEBICEVWEEERERLE —F,
RL—F=Jl, - &#E TR RE #E0
#E, 7Y, fE BTIR FE JHELFR &
BoeMm, VY- HECABHEBIURENE
FAUAZZw b=, Hwhi— NREI2 b,
STE—, #E RE BBOREHE SY-,
T, SEORBEUHERER L FFY—, #
PR, ol B, RWolibpESe,
HEBELIDBEETEWEESRLE 7T, &
WOBE BEOARESEELUCEREBEREER
ENEERLER, N BE BECBE &
3, HEROEE, BML FM, FMIBLUFFML N
-, 3, BHEoREHRL FEHEFEIDEEN
HTH7 (p<0.05) .
ETREESLIUVHEEELE  EHBCSATRE
L. BTokl BECIREBEROETENER
Yy ii—, GROEFETHOETENE B0k
BHE AROXEEIR EHESHRHIOFRICENE
BRLE —F, STV~ LBENES L SEFRE
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THEOETBREE >7/Y— RE BR FE K
Pk, i, WEoORE, 7AVAZTYRR-L, S
v, B RBE BEoRE FAUAMIvR
By, SHE— BRORE SSY— i &
B, B BEORRE FAULITo R,
INRI b, 90V —, GE RE REOXRERE
k- NWRER MR, STU— & REdl
B BECTHREBIEEBEGRLD BHFELENES
AL WFETE BE BEBOETETROET
HehiE SRR e bR, L D bR EIE
WEERL S, MEOKE, #BolE N2y
rR—D L, FE HEOER WE FRE
BLUKEREIL BERECHENEEZRLE (<0.05) .
A - SRR O SRR 0K B 1O BHERLRF
ry—RiZRLE BFORBE S/E-—-BIURE
OBMIZ, FHEEHE LD BEFCRVENSED S
hie. —%, REREVERZARLE FFMIE, B
WORE S9TVY— NERRy FAUR T
PR-BEIVEETE BE PSRk
F A TENEN SRR LR PMIE, BE BES
S CERETENERERLE OFOBMIE, S
B D B RELEETEF IS EBRED s e
%, BEIBERTBRIEVENERL . FRMI,
BE TETEFCE Yok TENERERL
feo FMIRL, BB EEEEROBREL RS L TR T
TRWERERLE.

AT, BB LU SEREROERER 2
52 &, SFHEEREFe-FEAVWTAR-Y2HIICE
W HEERRTRSEE ERE LHEREMREE
GEETEEIED OFEHEE KL, Fho oS
EERMTIILEENELE. TOBYE, HFEE
BEOoBFOAE BML BIEHE FEHE KEBEEE
HEEHR L D EHERRENETH A, FIEe
TOBEHIIBWTERERERED LN T, £,
ERTSENEE & REERE R & b, Bh o BMD 1T
HgEMNS o ThhnD, BEESRREERESE
Bohis, FEEBEOBREGEYE, Fe—bEHLE
HHEELWTHREATES, BFIBLTE #<
OEE THEFEBEL Y b EEHHOrrMIATE M
Jow REh, BENANY-2RETLEBESSY
P fn S THFFMIEPMIS B IR WNESRL, P
BF-OBMREIRERTAUAC Ty PRI O
ESRBREIZBWTS, RiBlFESR<, 4B
BoovomnEmEsLE LaL, EEASET,
Blis, 70X, 7O AL BANED T

DI WEENT, AIRIER S/ E WEME
ek 5, BFTIRIEREDRL D E RN
Oy bIhARER o vdBRaSSE<, B
BHRSRD  LBREIEED SR o ot PO
M, nFOYIA, N RR-EEEREID
BREBIEEN R, SEFHENEVLWERTE s .

B LM LR Eh BEHIFELTOLEED
BEMESRELERENICRLE. LU, SRETR

HFICEEL, thooterTIsd Ttk
LT, SBIBAFNoBERNRT—F 2T,
AR—=WFHOFEORED L TSR E SR
FMETHLENSS. £ULT, HEHicHEL, &/
P EEEREL TWaEE L, EHERENDSTN,
H5VREEBEROLRWIEHO - REE L ORI
BT, BROSLOTEEHECE R E L OBEE
BEREGHMITLAENE L,
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potentially useful indicators of nutritional status,
Am J Clin Nuir, 52 : 953-9569,

AARAOEAEBEDL TRENHEK.

Table 1, Characierisiics of the siudents in departwment of sporis science
keyushu kyoritsu university and Japaness norm.

2067 wtecdendn 2008 stadenty .
Tetat orodenty  Athietes  Womeathletos  Totel studete  Adiletes  Nonatiletes
Msernisd  Meandeid Bdwiche.d Ifesrda.d Fluateiad Blewmdsd s
Males
1 182 13 kiel 114 » a3
Siga kg B4 k8 103 A0T7 1885 & L2 197 & Q3 BT L 05 188 & Q.8 =
Bueduee e ITET £ 63 174 281 ITE3 2 45 Fli&62 171365 1MF+37 (7lix34
Body mess g 6354 + BT &64 % B3 #3.8 = 69 E58 £ 907  ETE 283 848 &+ 79 642 &£ B4
Body mssy nden W 322 425 22H 437 25 220 22T k26 IR LT RBI ARG 218
Falmasd kg WEs4d 161 £47 106 240 WH k4T e £4E 05245 Ik
Pab.fiws s 174 553 » 58 362 & 68 539 £ 53 E5E = &2 58 £ 68 541 249 340
e % 150 & 47 M8 L45 154 %50 58 L 51 58 L 52 161 &+ 47 158
Tal ineas lodes, kef® 34 = 14 34 215 34 =14 3716 3817 3514 35
Fetirememinder  kym' 1BE + 17 151 + 1.7 181 + 14 Bo+135 182 + 13 156 + 12 84
Triraps-§F mm 163 453 0 £4% 104 2 58 s£52 4452 2£+81 11344l
Sbosepuiar SF 1 1E £ 24 123 £ 53 129z 55 133 £ &0 124 £ 62 130 £ 55 135 x 54
Theet om 878 + 63 329 % 6% 851 £ 350 BRS - 58 B85 + 57 263 + 35 1T+ 5%
Wit =) 48 LTF FEF LY TR 44T T4IL58 TATLEE 7342352 T2Léd
Hip e B4 £ 103 853 302 830 x 104 B4 + 54 842 55 835 £93 916 £ 53
Uppe mm om 258 + 28 271 +£305 264 + 24 i+ 18 281 + 2% 266 + 26 74 £ 23
Thigh o 538 & 46% FAS 148 52T : 3B F43 L 5I* HHELS5Z 0 532445 SDa 40
o3 o 3/5£28 36H £33 I I 3638 =27 372 £327 30 xIT  ET222
Famales

a & &5 26 g1 [5] 25
Age r 183 £ 67 83 408 193 205 BE L 04 188404 185 104 Fid
Stztoiwy ot 611 = 546% 1813 £ 60 1807 x 50 IEIS 58 1600 £ 60 807 £45 1589 x 53
Body msea kg 373+ 78F 514 273 51+ 81 14+ F1F 3B1 £ 78 557 + 54 513 + 68
Bebmemindes L' 230 &34 2P 422 230 £28 224 %325 T L4 MUT D 27
Pl e kg IZEx48 1285 x4l 137 24D PExES 138048 136549 1.8
Fobfree mnes kg 445 w48 448 245 484 2 54 408 - 44 442 4 48 421 % 3.6 405
AP % 220 447 22448 RO 248 2BELEF BIFLES MO 4TL 228
Tt vomsa incex. Wt 48 %14 45414 45 515 S4 %8 54518 35419 47
Fabdter mesz index kg 170 o LS IR & 1% 193 + 1% JEE N ] A 4 LS 164 & 13 LY
Trivapa-SF - 168 £ 58 IR &34 162 544 185 & £9%7° 181 £ 51 194 2 7.5 184 % 38
Bubscaplen BF mam 14T £ 48 M3 247 15l x40 1868 L EL 153 xEH WRxSD
Chest BT e 57 BES 261 B30 % 53 B43 o P57 BEA &7 814 2 136 812244
bt [ $83 £ 730 688 4 6F T4 £ T3 3.5 & 6A°  THE LG8 70 & 48 S0 &3S
i n FEE L 53* RE & I3 HT 47 883 957 FTE T4 BN LPE Iz 4N
Upper o -3 243 h 24 S & R0 286 & 2E 58k 28% 288 £ 3% 49 224 250 & 23
Thigh [+ 532 & §2% MD LAT 51T £80 2 kAL HMELAR  S323235F 32238
L 55, JET L LIS AEH & AL 3TH L 0K L LI AL M L 3E AL 3T

#rest; Totat studants 207 ve 2002 “p0.08
2-1mt, Totel sradonts vE japenses nom “pd, 05

Table 2. Comparison of the competiion experience and
gender difference in department of sporis science.

Total stodesis Athleles  Noscathletss  sftest
Bhaska o Meanin d Eapia d
Rales
B 297 192 105
Higtre an 1716 £82  ITLS 62 1717 263 n&
Body mas ¥z H59 = R& 869 = 3.4 42 = T p0oS
Body mesq index ' 224 £ 25 327 =327 LT = 3D padad
Fat muss kg 104 & 46 10.5 & 48 102 & 42 by
Fat-five mass kg 358 & 60 364 + 63 540 451 pwas
W% % 154 43 153 £ 48 156 4.9 ma
Fat mass index = 35 £15 26 = 16 35214 na
Fot-foe muss inder. kgio© 188 & 1.8 18.2 = 1.6 183 = 13 Bs
e85 mn 164 & 53 10,6 =81 1L % 56 1o
Sulbeoapeiz-SF . 128 4 56 127 & 5.7 130 % 5.3 ny
Chest an 880 & 6.1 201 & 64 862 & 5.1 B3
Weist i) FE &8 TE5E R FA T5E £ 6.2 i
tip om B4 & 08§51 =58 £33 & 109 g
Uppes wems = [ ARES X ) 27.8 = 54 W4 L 28 i
Thsigh wn 340 248 54T =50 5B £42  pass
Celf an 35,6 & 2§ 570 # 5.1 348 & 32 w0
Bernaics
n 4 185 52
Ritarbeeres it 1605 & 5.6% 3605 & 58°  16D4 & 4TF w0
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Table 3. Descriptive statistics of stature, body mass, BMI, FM, FPFM, %PM, FMI and FFMI by sport
eniries atheletes.

Sature Bady Mass BMI oo FEM I I FFME
% om kg ki g by % kghm ke
A g Sleds 4 e Py B e d Py ‘Aearnda i A g
Tales
Anrerivam footbail 3 1758 w86 Ti3 & 93 234 & 21 15 4 37 08 & T4 158 4 39 37 & 3 198 5 0y
Foomll BoOMs 44 E56 & 54 2L & 47 2% & 33 564 & 318 128 £ L7e 3008 1.2 2 )
Anrabics 3 I8 = 51F 34 £ 324 AR TR &G 486 £ 18 137 & 18 29 =83 RE =12
Bttt 4 1686 = &3 Gif = 168 IRA £ 3T 38 + 53 i+ TH 158 + 54 EE N 51 hE =24
Busheball I8 1TSS = 68 20 & 123 225 % 32 113 £ 78 517 % 64 155 £ 66 17 %323 183 = 14
Badodatot 3 178t 451 T46 & 110°% 234 4 30 118 4 31 £35 & L1 154 423 A5 & 048 198 423
Wolkayball 6 1883 & 72 5.3 & 746 B & 13 23+ 38 BEG & 4.5 134 2 40 32481 185 & Gg*
Handball TOTHE 259 §40 £ 5% 23 & 07 Hivat B W B8 2 4% 5% & 20 A8 =05 184 & &7
Baghy BOMmE s 62 £ 1R 258 = 38T S xSl 87 = 88 08 £ 54% 52 =20 204 x24°
Rondo 14 178 =48 681 = T Z33 230 R+ 43 13 48 168 + 59 AD =19 185 = Lgv
Temrs & 10 = &8 0.8 = 95 EAELE Bl o+ 28 ST =70 155 + 24 2R =438 187 = 14
Boseball 13 1713 % 6D 68.1 & &2% 232 & 21% 21 4 318 561 % 85 176 & 53 41 & LS 121 % L5
Juds 5 1524 L85 TE & 980 256 & 2.7% 13.8 & 83 555 & 51 183 & 61 48 & £9% 208 L 20%
ik bl 1 I3 &8 B8 % 1L ER3 £ 23 123 =354 857 & 78 A & 55 42 % 19 EENE N o
Bvwimming i 1eeE =43 a4l & &2 e B e LERER R A7 % 54 44 & 43 EXIR 3 8119

g 4 1683 53 515 £ 51 2% X 13 17 £ 220 53% £ 43 124 £ 33° 27 =05 90 08
Tredk el SclidoFhiden 3 173 =54 3.9 = 1.7 125 = 13 64 = 1.5 505 = 62 1Ll = 13 22 x84 174 = 0.8
Track and Seid-Tumper § 1TL3 =83 52.6 = 7.9 2i.g % 18 748 = L3 556 = 70 112 = 1.3* 24 =04 187 = 15
Track and Sold-Sprimer 14 1701 2 43 613 & 45 b ) 42 & 14 551 & 43 130 & 22* 28 £ 98 188« L}
Twck avd Beld-Throwtsg 5 1718 =+ 113 836 + 133% 282 4+ 32+ 172+ 71% 664 + 114* 203 » 75 58 & L4 2k3 2 25

MNon-sihisies W OITLY £ 83 B4Z % 7.2 21T £ 28 0.2 43 340 £ 51 158 £ 43 35434 B3 213
Fomales

Aproldes 3 Iskg 352 57.5 % 4.8 i+ id 154 =+ 5.1 451 & 55 265 + 53 .3 + 14 168 & LY
Softball 8 1603 £ 43 31498 230 £ 40 48 £ 69 443 £ 43 353 £ &3 38 28 W3 L7
Backefimi 13 1603 £ 75 583 % &4 e x13 j48 L 33 437 £ 42 350+ 38 57 L0 TE0 £ L0
Bacleraolest 8 1807 x 51 325 x 7.8 e B B 34 152 + 54 453 r 48 2581 : £48 59 =30 172 = 21
Voleyball 5 18643 = 3% 387 = 54 221 %18 i3.8 = 32 458 £ 3.8 122 =39 51 = i3 170 = 6.2
Handball 4 1583 « L7 54T X 32 212 & 18 32 & 28 41F % 48 3432 4 532 53 £ 13 185 & L7
Kewlo 3 1623 400 6id £ 54 233 + 38 i7.1 + 27 443 = 48 178 £ 31 g3+ L3 188 + L8
Teamis 3 1611 & L3 361 % 37 2le 216 13+ 13 448 £ 1% 206 £33 44 % 10 173 £ L0
Jado 3 1587 £ 38 B89 % BA® 282 & 267 FRF £ 67% 4982 £ 23° 358 1 &3 &5 & 24% 19.3 £ h6¥
Fouitall & 150 493 26 = 382 R 0% 318 & 28 A8 > 45 In & 33 44 =08 144 = 68
Bty 3 1FL3 =40 332 & 43 213 2 17 08+ 33 AT4 = 26 208 + 47 43 = 53 7T &= LL
Oyuivestins 18 1583 a4 46% 320 & 32 2i3 & 14 il & 32 AT & 34 2L 4.8 Ab % B3 165 & 87
Traok oned Seid-Frorper 5 1831 & 65% 344 % 45 200 & 17 43 4 14 443 % 38 175 4 209 33 2 08¢ 16.8 & L3
Treek ol Sold Mepterhlon 2 1653 & 68 558 & 16 204 2 20 g+ 310 452 = 2% 198 & 51 10 =04 185+ 46
Track and Sald-Spximer 5 16 228 385 2 31 23 2 16 9.6 & (.8 425 &£ 33 183 2 21 38 & 03 174 & LY
Track and feld-Throwing 5 882 = 31%F  TH L 4% Tz 17 BE L4 531 L 53% VL & 38 FEERTE OBS LW
Merrathlates 57 1604 = A7 T4 = &8 208 + 74 32 = 48 423 > 47 330 + &0 g =17 148 =16

2028t ° pod.8, we Non-stholotes,

Table 4. Descriptive siatigtics of the skinfolds thickness and the circumiferance by sport endries

atheiptes.
Triegs-8F  SubscapulenST Claat Walst Hip EFope s Thigh Calf
i3 nun s o om faiv13 63 o i

Bgarris.d esrcind it 4 M A4 izt d Seurcked Muasrra.d Bdeerisd
Biales
Armerican foodell 3 22 =43 153 =55 Wi x59 813 = 123% 45 =38 28 =18 #HE =43 T4 =22
Fouthell 33 86 =355 0T * 3.5 863 * 33 T4H = 94 245 & 86 258 = L0 535 =29 o = L7
Asro¥ics 3 28 +33 108 %18 842 £ 37 679 & 48 81% 119 242 L33 520 & 2% 3506 LS
Softhall 4 155 + 59 123 5 38 853 5 74 AR ] 850 + 53 258 + 19 517 + 55 360 + 34
Baskethall i3 00271 138 285 853 2735 751 %72 838 £11% 68 £33 551 =36 377 £33
Hadminton 3 s 47 111208 W1 268 TIA XT3 P £54 381 21 895 2427 3L AT
Volleyhell 5 935 1172352 275 £33 TA0 3] 855 £82  WT 23 5038 387 =128
Bandbwll 7 131 =246 116 =232 854 = 38 43 = 34 £33 =71 63 = 14 3.3 =34 & =12
Bughy iF 4T 4 58 183 2 6.5% 7.5 & 1% ELT & IL.3% 803 4 1LT7* 308 & 23% 594 £ 63% 4D L 6
Kends 4 1i4 %56 147 £ 70 895 & 59 TIL 2 45 831 2110 WH LIT7* 564 & 58% 370 & 28%
Temmis 8 23 23 23 31 852 + 6.3 713+ 52 14 £ 71 258 + 13 312 + 59 354 + 238
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Fig. 1 Characteristics of the body composition status in college athletes.
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The data about an analysis of side steps movement
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Fig.2 Monthly total number of users at athletic training
room.
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Fig.1 Sign up sheet for athletic training room users
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Fig.3 Total number of users at athletic training room by club
team. *Other: women’s handball, judo and American football.
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Fig.4 Distribution of injuries by body region.
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Fig.5 The annual number and types of knee injuries.
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O Other
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ElClavicular fracture
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B Recurrent shoulder dislocation
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Fig.6 The annual number and types of shoulder injuries.
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Fig.7 The annual number and types of lower back injuries.
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Antelrior talofibular+Calcaneofibular ligament
sprain

B Peroneus longus muscle pain

& Calcaneofibular ligament sprain

L Achilles tendinitis+bursitis

B Peroneus longus tendinitis
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B Joint capsulitis

M Peroneus longus muscle dislocation

Fig.8 The annual number and types of ankle injuries.
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Fig.9 Distribution of particular injuries by club team.
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