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Case Study on the training and strengthening of ski racers based on

MIS (Management Information System)

—Sevral case studies—

Akira SHIONOYA, Sei-ichi TAKAHASHI, Takayuki SHIBUKURA, Masayuki KOIZUMI and Haruo SUGA

This paper reports MIS(Management Information System) for training and strengthening of ski racers designated to train by
Niigata Ski Assciation and sevral short case studies based on MIS. MIS was date base consisted of five factors as follows; (D
Medical Information, @Physical Information, ®Mental Information, @Nutrition Information, ®Performance Information. The
following short case studies based on @Physical Information in MIS was reported; (DCase study on a measurement of VO2max,
(®Case study on a measurement of Wingate test, and ®Case study on a measurement of physical form.
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Table 1 Items of physical fitness test in MIS

for alpine ski racers

Category of Each items of physical fitness test

physical fitness test

Each parts of bodies size on the
around and the length,Body mass, %
fat rate, Flexibility etc.

50m, 100m, 200m, 400m, 1500m,

Circle jump, Vertical jump etc.

(DPhysical form.

@Feild test.

Maximum anaerobic power(Bicycle)
Anaerobic Thershold(AT), Onset
of blood lactate accumulation,
VOomax

40sec all ones strength power
(Bicycle)

®Power test.

@Aerobic test.

(®Wingate test.

Table 2 Items of physical test in MIS for

cross—country ski racers

Category of Each items of physical fitness test

physical fitness test

Each parts of bodies size on the
around and the length,Body mass, %
fat rate, Flexibility etc.

(®Physical form.

. Long distance running, Power N
(@Field test. o
type, Dipping etc.

®@Power test. Nothing

Anaerobic Threshold(AT), Onset
of blood lactate accumulation,
VOomux

Nothing(Sometimes, 40sec all ones

@Aerobic test.

(®Wingate test.

strength power)
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Table 3 Height, weight, %fat rate and VO

comparsion between A and B

Name. Items 1990 1991 1992
Height (em) 162.0 162.0 163.0
Weight (kg) 57.0 60.0 61.5
A %ftat (%) 18.9 22.5 23.2
VOomaxtstrig*my 55.3 54.7 53.4
Height (em) 158.0 159.5 —
Weight(kg) 48.0 46.0 —
? %fat (%) 11.9 11.5 —
V Omaxtut/igm) 59.1 60.1 —
RER#RT XY



BREML - B b OMIS(Management Information System)iZ# Sz % & — g OBFELOERIRE

ZLTEHITEMK 2 F4TI1223.2%1c#4, ZolE
PERCEER L ORERK AHE T TWi o &8s
Z BN, WEOHMABREOMMCERT 52725
L, BRI B & R 0 BB ERENC B G LA v
DHEEBLAME LML T, ELICAREOHINTEE
BEHNCES AU —FBEAE LY LEVLDELTLED
febic, EEFEENKHOBANMEEZINTLES &
IZ72%,

Ll End, ZoBEFICEEE 3 FERICLLT
O LS I iFENRHRE I,

1) 7o xHh v b)) —AF—3HBREENHEET
BB LTS
2) BEOML—=v TR, <5V VEDOREBICE
BOBEEEBELL &

3) EHENTEFITE VDY, FL—=v IOk E
SHTHE BHE) BRICKURD - I 2R
T5

4) #o LTEFHRERRO b L—=v Y (LSD7 7
LA T N L=V T Eno BOWEE CRERHE S

br—=v2) AHERT D,

5) Zhmnbo4 R (K¥E3FET) FHEEBD

AFEFE) Kot SRIFELAZY GiD5) o
AfEsBERL ) vy Z2I2EL,

COE - {FHE2 %, RO LS>ICBEFT=
N7 —FRKEicHB L, EHIKBHEFR LES5
LAEZF/I-LTh5,

4. Wingate testlcff%Case study— 19957 JL
R ZF-HRBFIERTRFOWingate testhh
BLBENT -2 AORME

4 — 1) Wingate test

TARYAF—RFOFRTIRMAEL D L, B
BAaEEEFENICC L E Y BARET 2.8 TOATP
(757 vV =88 Va4 2 kb0 (LB
KHEE ) DEREMSRKRINS,

THIREBED ML —=v 7B TH ZOBOES
EEHEEAEHSARD ARDREZ &b, BB
BOTHERIICHEBEI LTV,

LT OB RERE S OEERICONT
19955 E 7 A= v A% —~ R BEFHEAK L Lo EFO
Wingate testii R EBEH 7+ —< vV ADOHEEND
ZEEL TV,

Wingate testit, FLEEMNRBFENOBELLTT
NRYAF—=PEFTHEL, COBOBENEZLEELSH
ZHAEHENRICERS NS,

WS F195 (1997

BT EERE L T A — 2RO LV AR
BEDT7.5% & LT, 408720 LIZOBROE <4
Uy TIEBFAHIMETZA TV ADTH S,
i, EREXEOREI0M IO 10 — O F ik

Lo Tlrizbh b,
INTA—ROEMHEND 7 54 KA —ADEEK
HI LB ER
Pw=LXx9.8X6xR/10x14/52
=0.98XLXR...0viiieininnnnn. 1)

({ LPw : Wingate testic k%537 —, 9.8: &)
IR [km/sec’] , 6 : XAAMNIEER LI E ZFIC
754 kA —AHEEEE (m], 14/52: XL
754k A —nDOF¥TH, L:Af [kp]l, R: [
# [rpm] )
MhHRD B,
FloR A LR B LI2BER
Pw=LX9.8X6XR/60
=0.98XLXR....cciiiiiriniann.. 2)
(fA LR/60 : rpm%Z rpsiC &)
NHRD S,

MIStE &8 TR 2) RE DKk, & HIKWingate
testBffifl & L C4OM 2B Lz, TabbiiE (OF
F) A O LT EY v S E2 T, £FY Y
TITROBRMELIOBEOFEEH )37 —iZ & > CEHEiA
Tlabhs,

4 — 2) Wingate testii REBFH 37 4+ —< vV A

DT

K4— 1054 —4i%, 1995FH A RFENAXETF
(UFHEEECETS) DI986FEMNH1989F E TD
Wingate testOFEROHRB L BER A7 +—< VAD
B iz OWT IRAM LI LD TH B, CIZDOWTIE,
19894 1z & H A5 {LEFHELE T T 5,

K4 —1 (Xl BLv'4—2 ((hEMY) Tk
EEaEH, FAUCK4 —3 () HU<x4 —4
(B4 ) TRRRERSEE OB A A v+ & OBtk
BARATWVD,

RBEHLSA VY MNETvF Y 7 1M%0.00& LT,
BHSIIBOS 24 2ENSERTIbIC, Bbh
ZENRERIZAOBGRE R S,

Co4, Wingate test (Y) &R 7+r—< VvV
2 (X) EOBIfRIE, PERBEE & fExHERT

Y=386.44—1.24X (r=0.950)
M U < [BlEmgeR & fREM O R T
Y=7.07—1.68¢"2X (r=0.927)

& bio KEER BT & et ER T

— 165 —



HEEH - wF R - A

400
y=386.44—1.2445x R 2=0.950
(o]
O
= 300
5 o
3
[e]
a Iy
(o]
200 ' ~

20 40 60 80 100 12b 140

Performance

Fig.4 —1 Relationship between performance in

slalom and power(Absolute value)

in sub.C
7
[ ]
6 4
— [ ]
=
et
[ob]
2 5
o °
y=7.0689—1.6810e —2x R 2=0.927
4

20 40 60 80 100 120 140

Performance

Fig. 4 — 2 Relationship between performance in

slalom and power(per unit) in sub.C

Y=417.43—1.38X (r=0.978)
UL HEYHET

Y=7.52—1.8% %X (r=0.988)
EuTh i BOMBBGAALR TV S,

C ¥4, Wingate test® & U THIE L 721986
D R —HExHE I 224W, (AEMD4.9W kT, Z
A Y TRHEAEHEIC 4TIk B & “average” & 715,
T RAN19894E AL IR & L o FITIE372W, 6.9W/
kg7 o, B FAHEEERBVLTYS “Very excellent”
LM & B,

K- hR BE-F #BH

400

300

Power (W)

y=417.43—1.3751x R2=0.978 o

200 . .
20 40 60 80 100 120 140

Performance

Fig.4 — 3 Relationship between performance in
giant slalom and power(Absolute

value) in sub.C

7 (J
L ]

6 4
—~ (4
g
—
5
£ 0

y=7.5150—1.889%—2x  R2=0.988
4

20 40 60 80 100 120 140

Performance

Fig. 4 —4 Relationship between performance in
giant slalom and power(per unit) in
sub.C

MoxHEDOWMMIHEZ I U & LBEBOREMIZ 5
L ez, BHeTHRENM Y OEOHMTBEER TOM LA
FEENS, ZOMEORNER, BT+ —< YV ADM
rcFE LD EELBNRS,

WEEF AL, Z DOWingate test & BIE R T+ — <V AD
BFRoOmLRFHTOBRLZBE LT 52, BILETMH
TRAEESHBEEFRITED bhroE LTns (K5
B2 .

U2 U/ b F & JEs B F o RRIc i3 A B £
BALNBEELTWEZ EMD, ZDWingate testic X 5

— 166 — REBMHFERE



W ESR(L » O 72 OMIS (Management Information System) 2307z A+ —E OB FaR O BHHS

PR B ST = v AR T ABE, DD
Threshold: UTHAEL, TOERML S Z LAFE%
DB LD 1 DOBERERIREL D ENELD
hb,

FRRMZE L ToORE, HEKEL L TEHES
BEEM O DM THE 2 561K, COE{biEEs 2T
727.0W kg, BTEREICE TS “Very
excellent” IZHIYFT2EEEELTH L0WESS,

MISES:, RFBLDIDOEMRIERDO 7 + —
KAy IRKERABD LI DERD, CIZOWTIR
RRFHEOKRELVS AL ELOBREOHEL R
25y, Wingate test® ZD7.0W/ kb FE/LFOD
Wingate test® [} {8 & U TVEFMT TV 5,

Bk oo vy 731 unba T TEFERE
OEF (HDVIFHE) BNEDTLER, WTFhiZ
O7.0W/ g HEORMAE TR LTV 5,

FHANE 2RSSR AF - BFHETEB L
TRTR6.9W/ kg T TicZOKECELTEY, £
B 1 AL LTHRES h 5,

7 = ,
¢ v=5.4891—2.9548e—3x R 2=0.022
6 [ ]
. ° [ N ] °
B ] ® ® °
el
5
o 5 'S
Ay
[ L ]
4
.
3 .
0 50 100 150
Performance

Fig. 5 Relationship between performance snd

power in all menbers designeted to train

5. HERIFE(C{EBCase study— T IR XF—&
FORAKEBREMNT —& SUABEAMENHE
DI-HOZEREETTIL

5—1) HiEAGEEEDT T Y r—yavEFILEL
TONRT —HEE T /LDIENK

FLbo Lk oz, 7 v R F — TR tR
2 HBERENE IR ERE D, S bICEDOFHEE (/3

7 —fi : Wingate test) L@HH /74— v ZADfH
I HBERERENR A DR,

Ry —fHRE ET A&, 2o0flfE b > T
o 12FHRBORLETHD, $5 1 DEFRICHED
oL (BEDOME) Thd, ZRFATIEOCOEG
LM TEE-TVS,

FIEE, R TOBEMN EPEHE T +—< VAT
T L L Vo RERRE S ADR, ZZTLHCD
BENYTIEE > T 5B,

FThbbEREERTAMERREMLIEE, £
IbEL DRHROFRADPETES, £D1 O8N
MISKRERD 7 1 — K3y ZHREICINZ, 71— K7
T— NEERZBMTEA L VWD HTH D,

THhETALE— YT, 74— K82y 7iXInputic
%142 Outputd Lz EF IR FEREES TR T
X7z, Bl i E— e HRE &\ 5 Inputicx LT,
FhAEZFE Ur s intEdRiOutputd B %
FHA LRV ONERTH T,

hizx LTMIS T, Bz 3 NRIER 2 T
WED, FOELELCNEOMEEZG, BED
HENASICfEL 2, SHIKR2IKES bL—=
VIDOHNICABMTEL LR 7+ —F747—F
WA I TW5, F L TENIFRBIIEICHS &
FE FMEAGHEE T OHERE - FHiiZ & B L TIT bR %,

R EME BB I OfE L LTk, mREmMHRM S
7 — L 40 Wingate test (FLEBMEHEET)) % HA
7o

FZOHEDIDICEEIRIRE W MRBHRE L,
OHEOKEQLBM (BiEli#AE) OREMVOER
BB 7 —® ki KBOA B R AB® £k kD 8
HHTH 7. THBEEOHEDZDIZOFREOFE
@LBM® T £ Lk AB® KR KBHO400mE
@ DR UL 8 HHEMERICERS iz,

IhbHOHEEORAEILOWTHE, HREBLIOMEEIT
YH I BT O 2 v eAB g RAEEST (PHS) 2 H
W, ELBMIE BB LOBERE TEHO K TEY
B Lo HEREEERDCEE, /o ERRAH, KB
BKE, FEEE<rvF vy RBEMEREHCT, B
Wi, BEBNOZATHERERORERE AW THE
Lo ABEEPKO ST — (VjumpP) Fr 14 ZAOR
Ad&D

ViumpP=2.21 x ff&#H (kg) Xy (HEKm)
HH U7z,

RKEREFEME Y — ik, PRLOHEE IV Ea—
AL ER T V- FRABEHERI AT A—& (2V
ERABLARY—7 o 7 AV) ZHVCRIE Lz, £/

B 2819% (1997) — 167 —



EHAY - BE B-%E 2T-MR BFE-FOBH

Pt (SR NoodeiE L L TiE, BinBio & 9 Wingate
testDA0R) & IR Lizo BUE FEIC >0 TiE, BiE%
BWT 5,

02 O0EREFEIAHE DR L RS 8T —
il F=n2h 8 DOMERNT (FFTOMEBRENE 5T
Lokt L OER ST, & BICHTEIRE 1T
W, R - fHAE DD DS LB T LR BEL
7Zo

e dHEE R FAER O T OICNSA (iR A+ —
A HEEmEFE 7504, LT3R RELS
7o ZZTIHBFOERIZONWT, TEDHTAIZ,

5—2) B NEREFEME 7 — 3 L OFUEE M FCEAE D HE
EDLDDLEEEE TV

4TI, BAEREE Y- L8 ODOIMEBHTO
BARIC O W TEE Lz mWHBIBGR (r>0.800 k) 28
AB LN FIZAEE, LBM, REBKO AT —TH-
770

X B HER SR L O FEINIC L » TR bR,
BB AN A7 —HEDORDDOELBEET V&
K517,

EOHIBRIEE (r=0.980 F, FfE50.0L0 L) 258
LN O A Fbheid,
Y=9.89X(1)+46.733X(1)—2182.57
Y=8.89X(1)+1.48X(2)+44.06X(4)—2027.03
Y=7.77X(1)+1.61X(3)+41.15X(4)—1830.72
(LY BAEEBEN (7 —, X)) FE, X@):
thi, X(3):LBM, X(4): EEPEY, X6): EEHBU
87—, X(6): i oABH, X(7) @ KEB& K, X(8):
MR
T oTl. TR ABRICARBEEEIIIC oW T,
#6, TEERTS,

M6 TEZhbDOFEEFALEZBHOTHE IR
KA EVE (v — &, BENICIE & Wiz ERERME 7 —
OMEERLTWS, ZofERItsREFEFREL
AOTIERL, BbhizeTA2BWT, —BDOA
R FIHCERILDTH S,

HEACfiE (X)) & RBIfE (V) OMEBEREMRIE

Y=9.034+0.98X (r=0.928)
A EAMBMEARD b, ZOXSIE VM
MEBHLNA LI, COHEETAERVWIZT 1 —
K7 47— NEeA MISHE D 2 Licfiiin b s,

T BRE VO HNOLBIE, TONRE
HEORFICRELTLE S OTIRBRE TRV,
ZHIFVLHDSETOIKE WO RBETH S, HFR
GEBL L 7T EHEVERBL, EHICEFLETFO

— 168 —

Table 4 Relationships between maximum anaerobic

power and 8 factors

Items Correlation test  Regression model
(X) Coefficient (Y:power)
(DHeight(X1) 0.754788 » 0.01 Y=13.90X—1512.78
@Weight(X2) 0.823319 0.0t Y=15.30X—103.81
®LBM(X3) 0.846323 0.01 Y=18.95X—177.20

Y=6.12X+446.72
Y=7.88X+3.46
Y=65.22X --1058.17
Y=29.75X—711.72
Y=16.45X -713.55

@Vertival Jump(X4)

(® Vertical Jump Power(X5)
(&Max upper arm around(X6)
(HMax thigh around(X7)
®Leg length(X8)

0.291457 0.05
0.832220 0.01
0.758196 0.01
0.639345 0.01
0.615613 0.01

Table 5 Multi—factors model for estimating

anaerobic
Model Correlation  Coefficient F-value
Coefficient Determination

Y=9.887X1+46.733X4—2182.57 0.903 0.816 103.947
Y=10.635X2+32.536X4—757.801 0.871 0.758 73.545
Y=55.643X4+12.176X6—1913.856  0.876 0.768 77.862
Y=8.887X1+1.478X2+44.061X4

—2027.0321 0.904 0.817 68.308
Y =4.125X2+3.731X3+30.132X4

—687.6493 0.883 0.780 54.460
Y=3.359X3+239.853X4+6.921X6

—1318.1564 0.897 0.804 63.047
Y=3.278X1+3.704X2+4.119X3

+4.380X5—605.4493 0.849 0.720 28.972
Y=0.373X2+3.238X3+39.523X4

+6.789X6—1306.4668 0.897 0.804 46.270
Y=5.247X2+4.677X3+2.756X5

+1.445X6—257.3216 0.845 0.715 28.135

Table 6 Relationship between 4 seconds Wngate

test and 8 factors

Regression model
(Y:power)

Items Correlation test
(X) Coefficient

(DHeight(X1) 0.66544 0.0t Y=7.93X—893.602
@Weight(X2) 0.79936 0.01 Y=8.161X—69.425
®@LBM(X3) 0.79061 0.01 Y=9.241X—63.342
@Leg length(X4) 0.63563 0.01  Y=9.091X—386.77
(®Max upper arm around(X5) 0.69800 0.01 Y=25.744X—319.99
(®Max thigh around(X6) 0.75045 0.01 Y=14.987X—357.76
@400m sprint(X7) 0.76052 0.01 Y=--9.957X+1067.7
(®Back strength (X8) 0.73237 0.0l  Y=1.863X+157.50
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Table 7 Multi—factors model for estimating 40

seconds Wingate test

5)

Model

Correlation

Coefficient

F-value

Coefficient Determination 6)
Y=5.356X2+0.732X4—6.,437X7
+450.628 0.909 0.826 53.730
Y=5.725X2+0.253X5—6.400X7 7
+483.968 0.908 0.825 53.355
Y=5.338X2—5.869X7 +0.2425X8
+417.539 0.910 0.829 54.777
Y=0.585X1+4.609X2+2.660X6
—6.233X7+342. 364 0.902 0.813 35.810
Y=5.146X1+0.397X4—5.916X7
+0.225X84427. 305 0.910 0.811 39.954
Y=4.817X3+2.311X6~5.544X7
+0.289X8+ 366.198 0.904 0.818 37.027
Y=5.122X2+0.780X4+0.079X5
+0.472X6—6.386X7 +430.210 0.908 0.825 30.372
1200 =
y—9.0272+0.98229x R 2—0.928
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Fig. 6 Relationship between the measurement

value and the estimated value.
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