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On the students’ absorption and mood in general

physical education : from the viewpoint of evaluation

Takaharu Ohura!

Katsuaki Yamamoto®

Satoru Tokushima?

Abstract

The purpose of this study is to clarify pleasure in general physical education from the
standpoint of change of mood before and after physical exercises and the degree of absorption
in them. In addition, our basic viewpoint is that physical exercises have an effect on emotion,
which is contrary to the viewpoint that mental attitude and motivation adversely effect perfor-
mance of physical exercises.

The following are the results arrived at through the present study:

1. It is observed that physical exercises or sports have an effect on mood.

2. It is observed that various kinds of physical exercises cause different moods.

3. The higher the involvement, the greater pleasure the mood reveals.

A mental attitude of commitment to physical exercises is a primary factor in change
of mood.

To what degree we absorb ourselves in physical exercises is a measurement of the pleasure
derived from physical exercises or sports. We therefore conclude that we must plan some
devices to increase the degree of commitment of learners, since positive evaluation of physical
education will lead to a lifetime pursuit of sports. (Takaharu Ohura, Katsuaki Yamamoto, Satoru
Tokushima, “On the students’ absorption and mood in general physical education:from the viewpoint
of evaluation”, Kyushu [ phys. Educ. Sports, 1-1:1-10, March, 1987)

1 Fukuoka Women's Junior College, 4-16-1 Gojyo, Dazaifu-shi, Japan (818-01)

2 Department of Physical Education, Fukuoka University, 819-1 Nanakuma Johnan-ku, Fukuoka-shi,
Japan (814-01)
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On a predictive model of total body water (II)
— from various girth measurements ——

Kazutoshi Kikkawa'
Shuichi Komiya®
Jukichi Matsumoto®

Osamu Aoyagi?

Abstract

Many researchers have attempted to develop prediction equations to form estimates of whole
body parameters of body composition such as body density, total body water (TBW) from anthr-
opometric dimensions.

The authors developed the equation for TBW from body weight, and various skinfold thickness
and girth or breadth of measurements, at the same time considering for population specific problem.

However, the greatest variation in these equations was due to body weight.

In this paper, it was aimed to establish the equation to predict TBW from girth dimension
at various anatomical points of the 57 male subjects (Mean=36.2, SD=13.7 years .old).

By the means of AIC (Akaike's an Information criterion) and forward stepwise variables
selection, a multiple regression equation such as follows was constructed (R =.9352, SEE=2. 018
(1))

=—30.45+. 355 XG0 —. 262 X G2—. 761 XG4 +1. 667 X G5+. 338 XG6 +. 413 X GT

Here, G0=chest girth, G2=abdominal girth, G4=upper arm girth, G5=fore arm girth, G6=thigh
girth, G7=lower leg girth.

The validity and reliability of this equation was statistically confirmed.

1 Institute of Health Science, Kyushu University 11, Kasuga-Kohen, Kasuga-shi, Japan (816).
2 Department of Physical Education, Fukuoka University, Nanakuma, Johnan-ku, Fukuoka-shi,
Japan (814-01)
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(Kazutoshi Kikkawa, Shuichi Komiya, Jukichi Matsumoto and Osamu Aoyagi, “On a predictive
model of total body water ()", Kyushu J, Phys, Educ, Sports, 1-1:11-22, March, 1987)

& =

(AHARGIC B3 A BB REEE R & LI ESE,
HHVIAEE, RN, REFICOL - TEL
WBILEEHTWE, DT &idkEzIEAERIT
BNTHT B I BERSEVEERT & SRR
EESEALTETWALE, EMELEHA
BERBOEBFEVEREZS < HTHAROHE
ICHAT LS EILEOEENHALLEEZLND,

175, ZDFMOWTIEHEL DIRSHTTHhR,
FEEE, Kok, hUU LK, ZLTF=H
iz X 2 K%, BmHe A4+ 7—ick3
Hikn Eod b, Zofhicd XHeHSTE, BT
HERAE (LT, HERE&EERT ) Ftic k3 HiE,
CTELEEERILEICHAZATHEEDLE N
L) Zhn6MH 5 THEIENICAREREZHEEL
£ ELTIThNAERBRIELR EIBRBFCHE
wr5a2d, FrohEnMEcEBEIRLAE
ELTUOALERREhTWS, HEEEIZEST
i - BEOBE, RENERNEEZ BBI0LE
B X hic(EEREBOEMBGRE bofEEIcoL
THELTBE, ThohoMENICEEREHE
E s FHITAEVIRADVOALERINTET
L]593111)1!3):143117)122)r27)l42}.

{KPM7K & ( Total Body Water, TBW ) i€
DNTHZOEDOHRIZ T ahroTHoN,
Schutte (1980 ) IZKEBEAB FEHFEE L THE
LERLEE» O+, FPHIFETHACL%EE
WL TLhAS3 HEES (1983, 1987) IZHAA
T, BFFhFhic W TKREPKIEEE, B
FEiEn Lo TBW ZFHT L 0OERRKRE
VERR L TE W12 ¢ 1 LR ORI
Pace & Rathbum 2B MEKTEIZEL
TG L 72 Frig5{AE ( Lean body mass, LBM)
RIS R (TBW) & OO — KA s B H K
(1) DEESH Z30, LBM ( kg )=TBW
(1) /0.732-- (1)

BAERG (301 ) i afifyic LBM o [ #8197 il
EOuEEEREL, TBW OB #EMailEic &
0 LBM ZHETE - FHIT A LMTEEAHLTT
t E'Cé’? ’520)'29)’30).

HZE, Lewisetal.(1975) i TBWE 2, 3@
BRI ZESE L TLBM 2Tl 2 EEG
REHRRL TL B,

bhbhHER L T2 TBW OFHIFHIZ(EH
BrEOBiEbiToTETWAWIN N Z2iid
KOEH>GHERbHEEZEZ OIS, (1)FTIE
data control ( 7—# &M ) b, FHEFS L
EEBLIGEIC, RATREZESHBT L,
QIFICAREOF ST I2EEMEL 2ARDB0%E
BRI TIRCOERICSELThTLEST L, 3)
HIEMOBREMBENKEVEIEFEHE@ S <
FhERRKE LR T LR ENBENTH 3,

UV T BB E S CHBEEOFEPEER
& population-specific ZREEZRB L TCEE LT
BIHANERL SN BNE TH B T VW 10202
BOREIC YW TIITEBNIIMOEZH TREL
REIMFELVWEEZERBLEBTES. Chb
AT A LA TERE, (1)VEENTHAR
MR E Mo TR & > THREhEXELT
&, QBEBEEORVBELZMITEHE L TRRL,
BEBREEFEIEINETE, QFESEEAHIICS
HEEEHN 1 BHITERICRO BN & EN,
DERGEBLTHAD.

LDEIEHEHREZZERBLIZDAT, KRR
TIEWL 2D ZEED» S TBW FRIOHREE(G
REFNEERTHEEBHELL.

B % K&

1) HEaE

HEER195E 2 54k £ T (136, 2413, Tigk ) DR
BETEDOHFEHBREE Lz, BHRESEOEKR
( ¥+ SD ) 13 E £ 166. 89L6. 60cm, {£H65.77
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+13. 48kg, Nagamine * Suzuki ( 1964 )7 Iz H#E
U T &EBERIZ14.516.06% &8 >T 5,
2) BAKSROER

BK(D0) 2B 1 kg H1:0D 1gDHETH
R-&O/5L, 20% 1 KESE, 3EICHI-
TRIE iz Ry 7D D, O BEH HEPIK

PREFAAES ( BUHR ) it k> TEREL .

LDFEDEEILS>WTIITTIREADREICE
EHVTWAEEBD, BRENEL, #DELAIEK
KBREMEL, BAREMSISHTHBERE
MBS &1L - TUN 52222

3) S&aA
COBOBEFBCHRBELTVWIRE LA
», BEAFEREL>THBE(a2—-F&: GO,
UTHER), EA(G1 ), BE(G2 ), BA
(G3), EBE(G4), MBEA(GS5), K
FEEE(G6 ), TREEI (G 7 )28 filichrs
BREE RS HEOTREL .

4) F—9B

AF v T TAXHFRICED TBW £0BERE
L, B2E(G0~G T ) EMULHEELLER
BAMEEBLE. 27 v 774 XHFROER%E
TARTCEUREH SHRET 2EHE iED 5000
PAEBYoOREBH SHEL, BROEA - B
EEEOETEREEAN, WHERTLE.

Table-1 Descriptive statistics.

BRLEER

1) EX#HKR

HREFICHONWTD TBW 426 LRI ERDOF
Bil, BERE, DHOEE ( Skewness ) , KE
( Kurtosis ) , BR{H, R/IMEL EEFHIRIE
E-1DXHILi3, :

HBERE 5 TBW DOFHHEIZ34. 84/, KRiE
RZEIX5.38/ L~ 1o, ERRE - EEERD
HICHL THICAEWLREX ST, T
UEBICOVWTHRHRBRTERERT DR
= PARY 4N
2) HRATHOME

F— 213 TBW BLU 7T BOMMEHBAER D
HBTERLELDTH B, ORI, BHE
BI3MUEKEBEETHENSDTH O, Lich-
TRIZ, ETORUERESALHRROHE,
SRS EBEOHEEID L ENTRENR
B onn, ZOFEEGEIZOWVL TR,
DF— 2 DR THRBEMSKELEHT AL &,
Q) TTRHZXERBBEOFEHIC L 5HENE
LA EnEERET Z5019:2,32 &g &
ARAFEED, FF LWEREOERRNTE
FABEREhRIZFhEBRHR T &ICL
1.

CODE unit MEAN DEVIATION OF VARIATION SKEWNESS KURTOSIS

VARIABLE STANDARD COEFFICIENT
TBW (D] 34.84 5.38 0.15%4
GO (cm) 89.3 8.64 0.0968
G1 (cm) 35.6 2.51 0.0707
G2 (cm) 78.1 10.20 0.130
G3 (cm) 88.2 7.22 0.0818
G4 (cm) 26.3 3.24 0.123
G5 (cm) 25.4 2.10 0.0829
G6 (cm) 49.9 5.69 0.114
G17 (cm) 36.1 3.57 0.0980

SMALLEST LARGEST
VALUE VALUE

0.3703 0.3026 22.0 48.0
0.6020 —0.2840 72.5 108.8
0.3008 — 0.3062 29.5 41.4
0.2650 —0.9285 60.5 98.5
0.6219 —0.2285 74.7 106.5
0.2756 - 0.4448 19.0 34.6
0.1689 — 0.6563 20.8 30.2
0.5139 0.1759 36.2 64.1
0.1862 0.2355 26-1 45.2

CODE : TBW, total body water; GO, chest girth;
G3, hip girth ;
G 6, thigh girth;

G2 , abdominal girth ;
G5 |, fore arm girth

G 1, neck girth
G4, upper arm girth;
G 7, lower leg girth ;
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Table-2 Correlation

coefficients matrix.

AMEFEFEHE F1E BT MAG2E3A

TBW GO G1 G2
TBW 1.0000
Go 0.8429  1.0000
Gl 0.8029  0.8850 1.0000
G2 0.7107  0.9108 0.8734  1.0000
G3 0.8594 0.9121  0.8598  0.8679
G4 0.7664  0.8747  0.8240  0.8470
G5 0.8647 0.8969 0.8929  0.8746
G6 0.8448 0.8486  0.8008  0.7850
(& 0.8467 0.8666 0.8218  0.8217

G3 G4 G5 G6 GT7
1.0000
0.9023  1.0000
0.9034  0.8830 1.0000
0.9120 0.9060  0.8466 1.0000
0.9081 0.9006 °-0.8662  0.9351 1.0000

Note :The codes should

be refered to Table-1

3) EERRETIILOERAR
EAFRABROEMRICIE, ()VEREmER, @

RPN, QEREAN, RESXH»E

ignz)s).m.lz).m,za)_ zgzﬁ}f%r‘i, i?jﬁ?ﬁ!@

AL HE ( Akaike's Information Criterion,

A]C, ﬁgagﬂa ) 1),2),3),31),32),35),36),37),39) %E@

WMAFMOREEL L TEARD LD 2FIHTEM

REFNEERT BT LT L.

. BEETERALCEBE»SORZ2—L
2. R, ZDH250H5—2DEHEHRELL

FD AIC 23X TKY,

3. ZO25TR/AIO® AIC HEE ( Minimum
AIC estimate, MAICE ) W2 ) LR34 570,
MAICE ITEW AIC fiERT WL ShDEF IV
ZERT 3.

4 RDRA7Ty7THLEIE1~3FTETWY,
TRAICEBODT E%2H 4,

5. 2{k& LT MAICE %#ET 32 EF IV ERR
T5.

Ha, CO7OtATIE, FIBBTIAFLD
BABFELLEWN JEBAOANRERTHRD
BB TIIAZhAAEEIEEL TV 3,

LOEHRE DS Nic kb &% -3
DR EZH (B ) PREZ N E I Egr/h
X AIC{EAE SR,

DFD, 1ZEHERETBIC, AICHRNE
BADIE[(-G11=319.18THB. AIC B2 &
Biz/hTHHDIZGI W D, LT, GT

HAHNMEIGE EFEWLZEDD AIC b/h&Ew, Lip
L, Zhoitlk~, GOZBRLWizdDi &l AIC
=328.5 LI F&%»T, G1, G3, G7, G6/5&%
Wb DD KRER AICEERT.
RO 2EHERWIRT » 7TIE, AICHINE
LHOmM5IEIZ (—G1, —G31=319.17, [(—-G1,
-GT71=319.9, (—G1, —G6 1=320.3, (—G3,
-G71)=321.6, (—G3, —G61=323.7 £ &»
Fzbh, ThUNOEBEHEERVL DL,
ZLOENEZOND, FIOAT Y 7TIE, G1
ZROWICHEIC AIC PR /MEZRLIY, TO
AT 9 7THGl £G3 D2 EBEHERWLIHEH,
AIC flMbz Rz L7z,
EoILIEHERWIEEEZSLL, (-G,
-G3, —GT)2BRELLBENSMAICE=320.4
EfMEERL, BIF(—G1, —G3, —G6 Y&k
Wiz#l, (—G1, —G4, —G6 &=Lz b
EWAICi%ZRT. LL, ZOART 9T T
MAICE 2R LI 5EH PS5 3ET I, WA
Fu 7D AICHHEK~, (-G1, —-G3) ZFkE
Lz#, (—G1, —-GT)%kELHME, (-GI,
~G6lEBRELEMEAPLESZEFALDEE
AIC ZiRT.
EOFIAT 4 B ERELHEE (-G,
—G3, —G4, —G6 ) DfkEDES AIC b
Rlodhs, ThI3EHERELLBAOE 3O
LDBFEAICHETH D, SERERELES
i, dZFHEOF 4 EFE 5 NOPEICES



Table-3 The combination of variables showing small AIC at backward variable selection

1 2 3 4 5 6 7 8
ALL
VARIABLES
320.0
-Gl -G3 -G7 —G6 -Go -G4 -G5 -G2
319.18 320.5 321.3 321.5 328.5 329.0 333.3 333.4
-G1, -G3 -G1, -G7 -G1, -G6 -G3, -G7 -G3, -G6 -G4, -G6 -Gl, -G4 -G6, -G7
319.17 319.9 320.3 321.6 323.7 327 .4 327.9 327.9
-Gl, -G3, -GT | -G1, -G3, -G6 | -G1, -G4, -G6 | -G1, -G3, -G6 | —G1, -G3, ~G4 | -G3, -G4, -GO | -G3, -G4 -G7 | -G4, -G6, -G7
320.4 322.6 326.3 326.9 327.1 327.2 327.3 327.7
:8(15’ -G3, -G4 :8'17. -G3, -G4 :g}’, -G4, -G6 :8'17, -G2, -G3 :gl';l. -G1, -G2 :gg, -G1, -G3 :80, -G1, -G2 :gg, -G4, -G6
326.4 326.7 327.9 330.7 332.4 332.6 332.7 332.7

-(Gl, G3, G4,
G6, G7)

»

-(Go, G1, G2,
G 7]

td

-(GO, Gl, G4,
G6, G7)

-(Go, G1, G4,
G6, G7)

-(Go, G1, G3
G6)

’

-(G0, G1, G2,
G3, G6)

-(G1, G2, G3,
G4, G7)

-(Go, G], G2,
G4, GT7)

332.3 333.1 335.6 336.1 336.5 338.1 339.4 340.0
T eneh | TG eh | TGS | Qe | TR | TS | Qe | TGRS
339.0 340.8 342.1 344.5 344.7 346.0 346.3 347.0
+G5 +G3 +G7 +G6 +G0 +G1 +G4 +G2
347.9 349.9 354.4 355.0 355.6 367.1 375.5 385.8

Note : The codes should be refered to Table-1.

(D) 2BoWNL (MIL ) FELHIY - B ‘N2

St
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5. 6EEERELIHEIE, SEHREMDE
fir& 7o EIChI#T 5.

TEREBRELEZBED AIC DR /IMEERT
H#HIZ (+G5 I DADLRAET LTI HIZ6 B
HEBRELLBAEOHE ML bARE L AICIEE
R~ _

DEORERERET AL AICII 2 EH£ARE
LiZAFy 7T hiE TOEMER D> S Ed
HEcii T 2 PO hE -1, DD 6
ZHEBOGLOATy 7 TCCOHEBFGIHO
MAICE ERENB T &L 5,

UEOFRERCEERHET 08D AIC X
EMATBL Y, —ARICERRATICELTEL
fTbATVWAFHREIEHER/ATIBRETRD
EONEEELEPOEDEHETH A,

2% DIFALEHICH LW TR T RicEhnEfkES
A EEZ BOBRAHATOFIE%E F REMOVE
i, RBAERICOWLWTIRT RICFhEIATS
LEZLBOERAMANOFE % F ENTER
ELEbDERTy TTE, BT EITRDHFKF
AEHD D5 THAFAHEYED F REMOVE [
E@A F EnTER B NIE, FORIALE
EMAFAEEETHRcERRSR AT AT &
iZs 5.

2F0, BBERAT v T TIREHRINENEEZ

AMEHEER F1E F15 HEA62E3IA

ChAEHTH, WARKOMERLDHELEEDYE
WE->TIEFELTRELTRRENAE8:H
DB EICHOVWTERBL T /T Y X A (algo-
rithm ) TH 3.

LDEHE—ED FEH{EAE F ENTER =F
REMOVE L LTHRELTHEE, ThE7 VT —
TAHROMWMHOFHRE ZHT T T LT BH,
ZOHMBAREOH TS LD EHREZ™
1928328, Z IR FREHLELTF=2.0 &
Lizds, chizimizs, (1981)9, &£illizsr
(1975) M DEBREFIcE 5L, Tkl (1981)¥
PEM (1980) ¥ LIt LA EBNERELB L
LizbDTHA.

L&D icL THED L EEIMHIEORKR, &%
H,BEAF v T EILK -4 LA ONAF ENTER,
F REMOVE it 2E0DG5-G6—
G4—-G0—-G2—GTODIRICKRA &M
BERNAShTWHE, Zh LOBEDF
EEE (F=2.0) ZEEA5Z 3 uh 12, Fh
—BERA SNBSS ZOBROAT v TThES
BT b1z,

Z ZTREMICEBR S W BHBHI 4 Tl
ERERAS 0L AICHFRIC L - THELER
RREEAEFE—-DLDTH 5.

DEDS BRICERRYS L DED AIC &L

Table-4 Changing of F enter/Temove value at each step.

VAR.| STEPI I ] v v v v w

G5 162.9 %| 20.5%| 31.3%| 14.9%| 25.5% 23.9%| 19.9%| 14.8%
G6 11.7 11.7%| 21.3%| 18.6%| 16.7%| s5.1% 2.85%| 2.7m1*
G4 0.01 8.10 8.10%| 11.0%| 8.31% 9.9% 10.6%| 10.1%
GO 5.47 1.59 | 4.30 | 4.30%| 15.1%| 14.4% 11.1%| g9.59%
G2 1.96 4.90 2.37 12.8 12.8%| 14.3%| 15.6%| 16.1%
GT 9.6 0.74 2.29 1.52 2.96 2.96%| 2.53%| 2.45%
G3 8.2 0.94 2.61 0.82 | 2.26 1.85 1.85 1.78
&9 1.03 0.22 0.47 0.01 0.68 0.64 0.60 0.60

Notesi S fpe-vses newly entered variable.
o el entered variable.

The codes should be refered to Table-1.
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A 340
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201
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15-
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variables
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w ® @

Fig-1 Changes of various criteria obtained by backward variable selection

WLIEFERZICOWTEhEFNDRT v LD
AIC, Mallows @ Cp»10+120:20) p ( FIFRAGREL) ,
R*( AHEFBIEHS R) kEHELEDETROE
ERRR-10X5ic7s 3, TTICEBLIz LI
FRANC MAICE ZERR L BR B2 0E

L6 ERAEGULOTHA2ENBATH S,

RFEODIIE TORMBETRTIE Cpld e i
ML EOEHE» S AR EFFHHEL R* 11k
WHZHD» S 3BRHMAERIRT 2 6DTH AL
AR TN, ABITIECr B L
U AICIE—E L T 6 ZEF AR A £ 55 - #R
L, R*IBZhETLERICLOBE( TRLL
8 ) oA bOERAEKTILITE -T2,

Flint et al ® O TIEEHAHETEICRELA4E

HHBEZFZ LV EEZEZATWAL, THEME
T T AEMOEILE gL, BEEHMCIZEE
BhodERIRETRELILEATHAD.
fetZl, AICOFEREMREREL TIE2.0 BES
—RTIZEZ SN TLVB,

PEDXdic AICFIRANTS, MEiEc L
BHA L RN EEMARR s R & L TER
Ehfr, LEM2TATy 774 XERTIRAIC
PEHMEEEIC LA, BTcRTiAGE s
LOLLTHMTE, R=9352, SEE=2018 &
55,

Y= -30.45+. 355 X GO-.262 X G2-.761 X
G4+1.667 X G5 +.338 X G6+. 413 X GT-vveven
(%2 )



18

4) ERBAOELE L EFEORS

CORDRYHEIL 1 DITIZE 2 WA EHOBE
REHOFBLEORESICL - THRIALES.
LBW iz 3 2 FRIXEE R L HRTIIARME
EZEVBFLDBDHNL DHEHHMH . Z D
FRIIEAEHESTHOMNT L ESBEWEEEE
ETACEETESY, AR TLEARKCERS
RPBIELTNWS,

REEDOH> LADEAELDIIERA (G2 ) &
FEE (G4 ) THD. 205, BRIMOR
BT AR TIRM I &L AEBID KR E S HHERHZ
NE50OTHD, HIBCHHEESHEEEL ZULH
EBEORTEMELTWAY, ERBE R
fir & R I SR EENC BARVEW S D TH B9,
FREMOFHIc LB hERI LI ETOE
ERpTARELS Lhikn, CoRIRSHOH
HEExhaxREbDTHAH. BEMOIRERZ
G5=. 652, G0=. 571, G6= 357, GT7=. 275, G2=
-.497, G4=-.459 LD FSOBESROHL
Ly,

FHOD TBW FHlICH T 2R TIIAEDHF
S543EAPEDTEHENSOTHAT LEEHL
TELW AR THEERERSN L CEE
AV EEBL 720 SEELUND FEFRIEH S
DFHOBES VD EEbDLETELERNTS
ZELH-1. BREMZWERZEEZSUHE0
FHIOHEKEEL T EEd0TIERL, it
QEHRCEOFSRITRBOBEWHWERBRHLE
Sh, QZEHEES LBM DA E & RS2
BHgiRE Wiz, ChE TOMETIHEEILEL-
TEFMOZBREHMHBE h, AREOFS

AMETEHA HF1HE F1H BM62EIR

H»rsbDTH 1. €D TBW==Body
size DMIFEEZ T B E/[Lah > 710h, FHFED
HRTIE TBW (P L - TROBEEDEI
EiECHEFEEZLS, Lol LLAREORAH
HArEAMAVEBOI. BERLEREEELA
ol (G 1) PHHE(G3 ) REMREHT
A5 EMERICHEL, BEESNESVWEDTS

0, k- TFEOLIITE b DOHEANSEETHE S
EHEMERT 20T, BEO XS RS
BEMFENTNEHEDTHEL, ZhHDEN
fAEShah-HALEZOhZDMLLAL
Ly,

(EREORERIZZ BEHRBENEGE2ELITL-
TETFHHT2LENSS. (K- 2)iIkqFhH
AITER (GO0, G2, G4, G5, G6, G
7 ) EOEMTY (6 X6 ) AoBERHERDK
&ET 3, 21=5.35, 12=.288, 13=. 117, 4=
.101, 25=.081, 16=.058 &f~71z, —ARANICIZ
10 BEREROS 2B 3 BE0
(min ) <0.001 T 2% &1 BEHAREDE
EAEDNY, REE DT HOH)E @D RHic
Lo THEWT HEEZ SN TLRD19:28030)
5L &ICED L D ZFFITIE data control & L T
FHREOH PRI MBS 2 bDEBREL
lETZhIZHT A L ENBETHB,
FThizLTHZEHBHEOME (K- 2 ) icH
LTREZAZDHESZNC EHREBE AT,

HEXOFEHEEIFBESTICE - TERES
NALEND A, F— 51 3EEOHKHRIZOVT
FLHRLOTHD, BREOEE - REOFEM
FRHTE S, — AR & Tl &

Table-5 Descriptive statistics of predicted TBW and residuals from equation 1.

Mean o Dl Skewness Kurtosis Largest Smallest
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Application and effects of mental training for athletes

Kenichi Iwasaki!
Mikio Tokunaga®
Morihiko Niwaki'

Kimio Hashimoto®

Abstract

The purpose of this study was to clarify the method and effectiveness of mental training
based on a combination of relaxation by skin temperature biofeedback and image training.
Eight members of a high school boxing club were trained from sixty-three to seventy-four times
during six months. The change of finger skin temperature of each subject was recorded per
second from the bigining to the end of every training session.

The results obtained were as follows:

1. 5 out of 8 members increased their skin temperature 1°c or more on an average in all
training. All subjects showed in a mean of finger skin temperature of 33°c to 35°c after 5-minute
training.

2. Their image score showed greater increasees in the auditory and visual senses.

3. The scores of competitive trait anxiety were lower in the post test than the pre test.

4. We concluded that our mental training has effects on the training of relaxation and
image for the athletes.

( Kenichi Iwasaki, Mikio Tokunaga, Morihiko Niwaki and Kimio Hashimoto, “Application and

effects of mental training for athletes”, Kyushu J. Phys. Educ. Sports, 1-1:23-35 March,
1987 )

1 Kumamoto University, 40-1 Kurokami-2 chome, Kumamoto-shi, Japan (860) )
2 Institute of Health Science, Kyushu University 11, Kasuga-shi, Japan (816) -
3 Fukuoka Institute of Technology, Fukuoka-shi, Japan (811-02)
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Dvnamics of Vcoz and Ve during incremental
exercise and aerobic work capacity

Kohji Hirakoba'

Atsuo Maruyama®

Kohji Misaka®
Abstract

The purpose of this study was to evaluate the relationship between the dynamics of excess
Veco: and Ve during incremental exercise and aerobic work capacity.

Four long distance runners (runner group), aged 21-22 years, and four normal students
(control group), aged 19-21 years, served as subjects. They performed the incremental exercise
on a treadmill which increased by 16.6m/min every 2 min up to exhaustion point. Gas exchange
parameters (Voz, Vcoz, Ve) were measured throughout the incremental exercise and antecubital
venous blood samples were taken for lactic acid (LA) analysis.

1) Excess Vcoz was assessed by the difference between the measured Vco: and the predicted
Vco: (from an extrapolation of the regression line of Voz-Vcos relationship at work rates below
the anaerobic threshold ( AT)) at work rates above the AT. Similarly, excess Vg was esti-
mated by the same method as excess Vco. The total sum of excess Vco. and Ve was defined
as "excess CO;" and "excess RV (respiratory volume)”, respectively.

2) Excess Vcoz was significantly related to JLA (the rate of increase from LA at work rate
just below the AT) in the runner group (r=0.909, P<0.01) and in the control group (r=0.685,
P<0.01). The slope of excess Vco:-4LA line showed higher value for the runner group (69.7
ml/mmol) as compared with the control group (21.0ml/mmol).

3) Excess Vg was also significantly related to 4LA in the runner group (r=0.788, P<0.01)

1 Institute of Sociology, Kagoshima Keizai University, 8850 Kamifukumoto-cho, Kagoshima-shi,
Japan (891-01)
2 Faculty of Education, Kagoshima University, 1-20-6 Kohrimoto, Kagoshima-shi, Japan (890)
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and in the control group (r=0.796, P<0.01).

rent for both groups (1.57 vs 1.37).

The slope of excess Vg-4LA line was not diffe-

4) Excess CO; correlated pésitively with VozAT (r=0.801, P<0.02) and Vozmax (r=0.806,

P<0.02). However, no significant correlation was observed between excess RV and Vo:AT or

Vozmax.

5) These results suggested that excess CO: caused by the respiratory compensation for lactic

acidosis reflected a part of the body buffer capacity, which appeared to be an important factor

for success in endurance competition.

(Kohji Hirakoba, Atsuo Maruyama and Kohji Misaka, “Dynamics of Vco and Ve during incre-

mental exercise and aerobic work capacity”, Kyushu ], Phys. Educ. Sports 1-1:37-44, march, 1987)
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HRABZBAI BV THESEEHORBREES O
12 COx i3 MAiciifiL, WA CO & # BCO2
( Heos™, carbamino CQ;) & L THEEE I H T
Rl EhaD,

HEEPIZIES E L TH & 72 COzE(expired
Veop ) V&, HPFEREEOMEHHE CERIREN R T
BFAIE, HREERBICL > CEES AL
CO. & ( produced Vcop ) EE—&EALTEN
T A, —7, anaerobic threshold (AT) Ll
FoEEEEEIZBWLTIE, expired Veoz & pro-
duced Veozl2ZE L <2<, hoBEMFEET3
z LT LD expired Veo 2B TEEZ A
BEDCO BAEEE BB Fighs, AT
Ll EDEEFICBWTIZHERERSD O BEEE
fER#~OBFC LD IPIcEHs IRk
(lactic acid : LA ) DREME{EMH & {0 acidosis
IZHg B I ERI R IC & DBRIO CO. HEH
ahackicns, BEEEAHCIOMFOD
LA (H*) ML TL &, FLERERPLT
LS OFEER (NES D EY [ Hb, BEE, £
VIRGBIIL LD (HIBEEHSHEYD, X6
iz, ERBRTIE, GHEOEBEOREICEL-T,
CO:; +H:02 Heos™ + H* ORIEHTRT L DI
RRD CO, #HH ( ICHKAHITHEL ) HEHWIE
BENCHE ( RIGRB LD ) §5281TRD
SHEHEAOYDELEY, BADREERE (total body
buffering capacity ) ICERL T AP0,

WH R OEND CO, BB L Tld, ERIRE
DKL T AL BNT, CO. FIERIE DB R
iEEBRWTHEP® CO, storage capacity IZ2U)
THHEHPZEATNHS YD Jones & Jurko-
wskit™lx, 2 EHOE R EH F(30%,60%
Vosmax ) @ CO; storage capacity Z#8[EL,
WEUVETNGRE & B L T, HEE W SR OEH)
BOREJERT CLERDTNS. £LT,
ZOFEEF LA OEEIERICHEL 2l TD
CO, HEH B O#RFHHEM & Bl 5 L &2RBL
TW5, —7, Clode?# LU Clode & Campbell
%, EBIFED total COz output IX, metabolic
CO2, respiratory CO2, non-respiratory CO, @
i oieh T EE2REL, KD CO; balance
W OEBRDMP LADE (4LA) ZFHETE
A EEBHLE. £, RELWS, EREED)
kD Veor BHBICDWTREEL, AT U LEOEEIS
T BRI HEE X Mtz Veos (CO2 excess ) I,
M LA OEMEEFRCHMT 2 2B T
Wa. ZOZ i, P LA OEEERCL-T
BREOCO PRHE NI EERLTNS.

ZD LDz, BEFFICBT 5ERD COBER,
meLA ( fSHHE acidosis ) i 3 2B BER &
BELHEFREALTWAEBAONS, T4,
Tl BRI L DRBT, HEIIR<
T 2EE I (b - REBEEEL ) LA PSR
Xhatzw, LA OHERES (total body buffer-
ing capacity ) &{tE{E acidosis (0353 5 I {4
HHIEA O R U % Excess Veoz BLU Excess
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Ve NEESRFICL S LERENZY, Lo
T, BEHFO Veo, B LU Ve DEIMELIGAEIESR

REN LOMEEECOVWTRE T 2L ENH 57555

ZZ T, KRR TIE, M9 LA KB Eacidosis
T 2ERERKIERACEBL, RERES S
—RFEERRICL T, FIEEFHHD Veo, B LU
Ve OENEL AEERAWESERES) L DBEE > T
BHT3CLEEMELE.

B X HF &

BB, 21-22i% (21.510.5 8 ) DR ERE
FEH 4 A (runner 8 ) £19—218 (19.710.95%)

DRFELE—AFE4 A (control B ) TH » 1=
runner IR FEE LREBCABL, BEBFAK
M=z T EERBL T ( BRE3IE~10
£).

control #iZi3 runner B LEHOEH B L U
BEEL, BREEPNZGER L —= 72 £
LTWEWRELRBAL. BREOSEBED X
UHBEMERERNER 1 ITRL.
ERBINFRBOSBEOBMNEZERER - 12,
5 BORHREFO N AZRERZDOHE & EP K
RAFAZIH7RIRE (19G) »S=ZHBEREN
LCmlEY > 7VOREETT» 1. FHEEHEH
FAME, Py FIN (FHBEEHE) 2RV
THW (HES5°), runner BHE 83.3m/min (5
km/h), control !d 50 m/min (3km/h) D&
EHroZhZnE@BEEL, MBELd 2B

16.6m/min (lkm/h) FOEE = #E L Texha-
ustion KES L7z, B, HEEE bHPERIC
BWTR, FTICLDEBHETY, ROEEH, S
EFTICB -, BR A R, BEED exhaustion
KESE TEEL TRRLA, R, fi LA
ERHTEIDIL, S SRIBNLTIIER
ED1485»5 248 ( 244 ) BLFexhaustion
B&#IKfT->7. OE% (HR) I3, EHrhEgL T
exhaustion {CE 5% TREL .

WRHT 2D (02, CO; ) BLUMREH A
DEtRIZ, Aerobics Processor 391 ( =3:fas
B )itk by, BRERE (Vo ), —BLR
%gﬂﬂﬂ ( VCOz ) ’ &ﬁﬂ ( VE )'fa‘ X U’Wﬂ&ﬁt
(RR) 2FE L. B, AHBOWIEX, &l
HRAERAWTHERMRICERL . ZOHHBD
BRERSVWTRTTRBEE ATV,

HRZ, WBWNBFHRCLOLBREZREEL,
1 BEDREHD SR,

LA &, M&EY > 7VOREOE, MELHHEE
L, BREILLOHHLLE.

ATIiZ, M LA & Davis 593 L UfWasserman
IO A U e H AL ( Ve, Ve/Vor ,
Ve/Veo: ) ERVWTHREL 2. T4b 5, MPLA
DEBRBLUNARBERICBINTIE Ve OF
ERMOEMEAES, Ve/Veo, HSHEML 2V RET
Ve ! Vo SHIMEBIMET 5 5% AT DY Hift &
L.

Excess Vcoz B&LU Excess Vg ld, KFOM
BELU Koyal 5Pt -TEHE LK, $4805,

Table 1. Physical characteristics and aerobic work capacity

of subjects.

Controls (n=4) Runners (n=4)
Age, yr 19.7 £ 0.9 21.5 £ 0.5
Ht, cm 170.0 + 4.8 167.9 + 4.6
Wt, kg 59.8 + 3.3 58.1 + 3.6
Voz AT, ml/kg/min o 29.5+2.2 50.0 + 3.2
Vozmax, ml/kg/min 55.1 £ 2.5 72.5 £ 5.0

Values are meanst SD
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AT PRIOEB AFED Vo, — Veor & Voo — Ve
DOEfFERERDT, RIZ, AT HEOEHIC
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5 ES
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cess CozlTHBVT, runner BMD 2. 0410. 59/ I,
control #®d 0.95+0. 25/ KD BFEILE L VELET
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% THEF L7z Excess RV ICid, MEBcEEs
1$38B» SN -7z ( runner B 90. 13433, 04/,

7z, Excess Vco:

e runner
o control
%10
100~ (A)
80 y»69.69x.8,93
(r=0,909,P<0.001)
-
E 60
L
&
o -
= 40
g 20
¥
L y= 21,045+ 20,36
oL (rs0.685,P<0.01)

4 LA (mmol/!)

IMEBEEHE B1E F15
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fAfe2%E 3 B

control #f 64. 35+33.05/).

AT HIBFD LA LEBE®D LA LOETH
% 4 LAmax iE, runner # 8.31+2. 26 mmol// ,
control # 10. 73+ 1. 86 mmol// D&% 7KL, run-
ner HEWEB TH -7cH8, ELEZEH -
s

AT HIREFD LA & ZhUBEOZERH RO
LA EDETHSD 4LA & ZHICHIGF 5 Excess
Veoe B LU Excess Ve EDBEICSWTREL
febDER 1IC/RLA, ALA & Excess Veoz &
DOFfRIZ, runner # r=0.909 (P < 0.001),
control & r=0. 685 ( P<0.01 ) OFESHEEBEER
BRHONhi, £/, LAlmmol// MY b @
Excess Vcoz ( Excess Voz —4 LA OERERZD
EHZI1CHY ) 12, runner ## T69. 69ml/mmol ,
control # 21. 04 ml/mmol ®{E %L, controlff
EHEL T, runner BEOA A LA Omicxt 4
2 Excess Veo: EWVMEERT Z EAEBH LA
(B1—A). —7%, 4LA & Excess Vg drun-
ner #, control BflICBWLWTFhFhr=0.788
(P<0.01), r=0.7% (P<0.01) DHEX
EERESE O, ZOEHBOESITIIES
nEEGEP-(B1-B).

25 (B) yal572+2.30
(rs0.788 ,P=<0,01)
20
15
10F
° ya1,37%.1,63
° (rsa0.796,P<0.01)
5 118 L]
L)
oL f+2Y o °
L ! I 1 1 1 !
2 4 6 g 10 12

4 LA (mmol//)

Figure 1. Relationships between excess Veco: (A), excess Ve (B) and
4 LA during incremental exercise.
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40 60 80
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Figure 2. Relationships between VozAT (A), Vozmax (B) and excess CO:.
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