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The Relationship between Physical Constitution and Fitness,
and Swimming Performance among Primary School Swimmers(1)

(swimming performance/physical constitution and physical fitness)

Isao KIHARA* and Setsuo KAZITANI* *

This study was set up to determine the relationship between
physical constitution and physical fitness on the one hand and
swimming performance on the other. For this purpose, nine
physical constitution tests, sixteen physical fitness tests and
fifteen swimming performance tests were carried out using 46
primary school male swimmers as subject. The main results can
be summarized as follows :

1) There were significant correlations between swimming performance
and abdominal girth, vital capacity, grip strength and reaction
time.

2 ) There were distinct differences in back strength between first
and second grade swimming performance groups.
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BEINTVE, LU, EROHFES—TBERTFROER « KEERF2NR E UL
EDTh5b,
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LT, BEREBHOBIERS OKKOREE) LEEORE « FHEE LORICHT:
% RE 2 NBITHK N L RN BEROBRZH 5T 5 6D TH 5,

2. A o

1) Ng#H

HEFNO AL E T2 0 — VB L ERINL TW A, /N¥ 2 FEAEORE 7 BT46
ZThHA,

W27 —=VTid. 180> 6158 F CHRIBNICERZEREZZTFL VA, (BEEL
THRFEER PRRICGEEH T 5)

RiT, TR HENEMTV—F (AL 3) &, TRIV—F (BE9 %) O
ThThldg > o L1z,

2) BIEERFE

1875 4 A~ 7 RIiZh T, A4 20727 —vO—BIcHB T, EREEIIF
% 3B~ 5 B COBERNICEIE LT,

3) BIEEHH

FRROEELE LT, G&K - AE - LR - EH - KRR - R TIEE (W) -
() - CREEZR) - (KFERGERD 9 IEH |

IRERm & LT, MER - —BX - MF (BE) - (BEK) - O (L) -
GEFEF) - RAEBEEEIE (V0. max) - {KEX72HV0, max - F5 7 - B H
(F) - (K) - {kAlfE - BREFOGHRE (31) - (#8) - () - (A) D16
HBRICDOWTHE LT,

N, B2A4 T2 =iz AR OOV T R LT,

4) HIETTH:

FEEEEORIE TId. SRS 'OHHICL > 1205, B TEBRICI ) =—0D2F 7y
7 2 (BYARENREER) 2@ L. Jackson & Pollock™ D RIC L b (ARERS
R,

EIREmOBEIE TIE BER & —RIUIF = A bD <4~ 1 2,84 aHI - 298
%, I & HHRR OB A & 0 O EEIMESTHEM - 810P % . BB LA &
VOmaxMOMEEY HVOmaxiCIBEEE T VI X — & — PR O~ L2 H — R
PEMLU. SBREEAMEKICE S Astrand” HRUCTTHEE VOmaxF2E12, X, &
. BH. FRIEICE O TOL, — BRI THIE L, BRSO BIE X
VIHERO2ZERIGHITEE HAHR LI,

3. RREBRUVER

1) ¥k EZREMBOMEBIC DT

SPEEBOBEAK (V) . YHE (X) | EEEE (SD) &, kHEOHEEHE
EOHHP, E1IORLTIZ,

FEEEEORIE TIE, BRI OWTOAK S EDEEMEE (p<0.05) BR 61T,
(K1) coC &id. BEBE SO THRINCHEL THA LB A0, 54
U1 EDBE %2  2D& U A 0E»HH L 517,
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#1 JETEHEEOEAR. TEER K & OHEEE
A (N) | i (X) | BERESD | (20
5 & 46 122.9 5.7 cm
S 46 24 .7 3.4 kg
B 46 18.3 1.5 cm
[ 46 55 .4 3.9 cm| p<0.05
ABEE 46 36.0 3.9 cm
m | () 46 5.1 1.9 nn
Ig | (H8) 46 5.3 1.8 nm
W5\ (kEB) 46 11.8 3.5 mm
S ENES 46 5.6 2.1 %
JRERS 46 1632.0 201.7 ng| p<0.05
—Ffb® 46 86.8 8.6 %
m | (F) 45 108 .7 17.9 nmHg
E | &) 45 68.0 28.4 mmHg
& (ZoEaE) 45 86.6 16.1 "/
¥ | GE@ES 39 137.8 16.5 /%
VO 2 ma X 39 1693 .2 151.9 né
VO 2max /w 39 67.6 7.0 né
H55h 45 32 .4 11.8 kg
‘B 45 10.6 2.2 kg| p<0.05
R3] 45 10.1 2.4 kg| p<0.05
RATE 46 6.5 3.9 cm
| (ED 44 0.560 0.17 #
g | () 45 0.485 0.12 #
28| () 45 0.530 0.15 | p<0.05
gH | ) 43 0.503 0.14 | p<0.05
BRBAK 45 20.1 12.1 A| p<0.01
Y;—6.h596h+ .255711 X
s RANK R=-3374 P < 0.05
10 ° © o oo o o
o o
[ o
5F ° ° 0 °
000
o [} L)
oL
50 55 60 65 (cm)

ABDOMINAL GIRTH
K1 7kF) & BEE OBtk

NCHEBLTOBOTII VD EHEIN S, X, BHOE - EFEZThZhIcBNT
BRI E DB (5<0.05) »BD LN (K3) . BIRLERIGHR T 671 - HBH T
BEBESBERIER SN > EBERRA - EHBEANOBEIC OV CIZEE K
(»<0.05) BB oNTZ (M4) o THhLBHRORISHRE &k Oz, 4H
EHBID R S NIZ3 8 5 D UB T 6 DEHHSBETH 5 L 5 iIcBbh 3,
ZEBIT. B5DL 5124 30T 25 —Vcl-> i A E R HOBIER R & .
HBIRE £0.8612L K & < HEMBE (5<0.01) @D LRIz, DT Eid. wk C[H
B2 ISR, A EW>TOATERRT DT, R85 5L 5
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Y= 1.55484 + 3.76287E-03
" RANK R= .3215 03X

P<0.05 °

o
o ®
10

1 1
1250 1500 1750 2000 (ml)

VITAL CAPACITY
2 I EmERORR

Y= 2.90067 + 480066 X
RANK

R=.
15 3533

P<0.05 °

125 15 (kg)

GRIP ST. LEFT
3 N EETORR

Y= 11.4138 -7-38073X
RANK . R= -.325,
31 P <0.05

t i 1

0.2 0.3 0.4 0.5 0.6 0.7 0.8 (sec)

REC.TIME RIGHT
Y SARATNEELEIS ) S ER
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Y= 3.15937 + .210512 X

RANK R=-8612
15 P<0.01 °
10 |
5 o
(-]
L]

(1 . ‘ .

0 5 10 15 20 25 30 35 Ctmonth)

SWIM. AGE

K5 k&AL 2T RT—ITE- T AROBER
%2 BEKNITNV—TOEEAR. VHERIZDE

KA TN — T %k KB TN — Tk % g 7 —

A | Tl | BeRE | AR | P | BERE | 7RO

(N) (X) (SD) (N) (X) |(8D) |[#& &
& & (em) 14 125.9 5.5 14 121.6 5.8
th & (kg) 12 25.5| 2.7 14 24.2] 3.5
R (cm) 14 18.6| 1.8 14 8.0 1.2
B$ BH (cm) 14 56.3| 3.6 14 53.7 | 3.7
ABEAE (cm) 14 36.1 2.1 14 35.1 2.8
i | (#8) (nm) 14 4.7] 1.9 | 14 48] 1.2
Bg | (%) (mm) 14 4.8 1.1 14 52| 1.8
| (KB (om) 14 10.7] 2.7 14 11.9] 2.5
EIERE (%) 14 4.85 1.6 14 5.64 1.6
fiti% & (me) 14 |{1714.3 | 160.2 14 |1587.9 [199.5
—##E (%) 14 86.3| 7.5 14 85.5 | 11.9
i | (&) (nmHg) 14 110.5 | 21.0 13 109.4 | 11.9
FE | (%1%) (nmHg) 14 73.3 | 32.9 13 86.5 | 16.6
L] (E8IGa/53) | 14 79.9] 9.1 13 86.5 | 16.0
B | GEBGa/%) | 14 129.0 | 13.8 12 141.3 | 16.0
VO2max( nf ) 14 1733.8 [ 188.1 12 1662.1 | 16.0
VO2max/ w (nf ) 14 67.6 6.8 12 68.7 | 19.5

A (kg) 14 40.2 | 12.4 13 29.9 |156.1 | p <0.05
| () (kg 14 1.5 2.2 14 9.9| 5.2
| &) (kg) 14 9.8 3.6 14 9.0| 10.5
RATE (cm) 14 65| 3.5 14 7.3 2.4
g | (AR 12 0.51 0.17 14 0.59 2.5
s | (R (B 14 0.48| 0.12| 13 0.44| 3.5
2R | () (B) 14 0.49| 0.16| 13 0.60 | 0.16
M | ) 13 0.47 0.14 13 0.57 | 0.17

SEAK (H) 14 35.3 | 13.4 14 7.1 4.6 |p<0.01
ko Bh(#R) 14 9.6 | 3.0 14 3.8/ 1.3

* DA 7= T30 A 5158k E TH 7 T R
¥k (BN TIE1IMPEEMETHDI T A

2. COETFHICEOTEHEIE (EHEEE) 2EET A1 DOMEROFENEL
W ERREL TS,
2) kHZE (AVVv—TFvsBIwv—7") ERBEEBORR
BRI TV—TOBER (N) - V9l (X) - ERREE (SD) tBEERTHEY
RUFEHEBBIORLUIZ S DDE 2 TH B,
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COHRT, THINCBNTHKIIA (EM TV —7) 340.2kg. %k HIB (FHLZ v —F)
1329.9kg & KY10kgDFEDS, p<{0.05 EFHEHHNC S BEBEHNED 17,

RIT, 24 TR = )BT ABICB O T KNIAD T »3¥535.37 B . kB
DOFBHET.17 B E9287 ABIOES S hifstiic s (p<0.01) B ohtc, Thd b,
SHREBOHO 2 /s THRBOMH NZEIL, KkPBLTLSHOTHTE D EHESN
%,

OREEEIC DN TDRNZEIL, BHIED SN sh - 12h5, TEEERE Tk HAD S HB
ICHUTHEME T A Th -1, U U, Bl ICE O TE. O EEEL T
W5, BEEEEIC OV T, DIBSRE 2RI A MiER . — MR DAY )V — T HB YL —
TEOBEIZE L. X EEREROEESRO.OEBICE O TORE/IZEV, L - Tk
ADTBKIIBICH U THITEED s P US| TERER). BEEEMICRIFZIREETH A L BD
N5,

PUEDZ & o, FFEEICBNTHEIBIOKK N —= 0 7% 348D (35.37 ) #k
U2 v —T & 74 Ok 7 v — T DREICE . BRIEOFE & THSEEOFZITES O
R & 75 0 BAOEBORICERLR ONIZ D EEL 5N 5,
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A4 LT R —IVGE S INERE 2 BHERRIC, (KK « (R IHSHE 2 HIE Uik 11 & DB
fR2RRaE L1z,

ZDFRER., B EAEBIMB R SNz b DIk, AR THRBRIC. IBRER TR - B -
UG Tdh - 12, RiC. BHZERICH T A REBOHE TIIEH BN TOAEDE
EHERRADI, BEBIC, 24 2T AT —VITB -T2 AR E R HOBRICEB N TIZE VI
B R 6N, X, BkOERBICBOTE XY —VIGE- T ABOEEENSBE L TH - 17,

UEDES7sT &6, BKKNEDD A RERICIIER - AN TORSSRHEITIR OO
Ish -1z, U U, ZEMcRAUE, # 1 ETHRIICOKKZITS T EBEE~DHEE s
R E 75 O L KRS - RTIBRE OB/ RE - RBICHEFS L TV A LR IN S,
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