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Abstract

This study investigated the relationships between 100m crawl swimming speed and isokinetic
muscular strength and endurance measured during shoulder extension, elbow extension and arm pull.
Subjects were nine high school and college female crawl swimmers. Isokinetic muscular strength and
endurance were measured at both sides of upper limb joints in a supine position by using Cybex II
machine.

Results were as follows;

1) Significant correlation coefficients to the swimming speed were obtained in the peak torques
of shoulder extension measured at angular velocities of 30, 120, 180, 210, 240 and 300deg/s (r=0.685
to 0.825). The highest correlation coefficient was at 210deg/s.

2) Significant correlation coefficients to the swimming speed were obtained in the peak torques
of elbow extension measured at 0 (isometric strength) and 30deg/s (r=0.752 and 0.749) .

3) Significant correlation coefficient to the swimming speed was obtained in the peak torque of
arm pull measured at 30deg/s (r=0.845).

4) There were no significant correlation coefficients to the swimming speed in the average peak
torques of shoulder extension and elblow extension measured fifty times in every two second at
210deg/s. These correlation coefficients (r=0.639 and 0.663) were, however, higher than those in arm
pull (r=0.436).

5) The peak torque of shoulder extension measured at 210deg/s showed the highest percent
contribution to the swimming speed (about 50 to 60 %) . ‘

These results will be useful finding for training and measurement of muscular strength, anaer-
obic power and anaerobic endurance of the

* ﬁ%&ﬁ%{z&ﬁﬂ#% R upper limb joints for crawl swimmers.
%% NEC/ ) —YAA SV RI—N
® &k FHELRE
% Institute of Health & Sport Sciences, Uni-
versity of Tsukuba
# % NEC Green Swimming School endurance, shoulder extension,
% % * Tsuru University elbow extension, arm pull

Key words: crawl swimming speed, iso-
kinetic strength, isokinetic



—214—

&

70— VIKBEERZLROA, THROAZLSE
BRKEEDOFEFFCEL WY, LirL, Zu—)
WHEE T 3 EFED A, TREOAIZ L 2 B5KHE
EOEERATEREELD bREWY, ZOEREK
ELT, EEOAIC L BIKE T TEOAIC & 51k
XD HHENSKE 1D, HEEMEY, 2L
F—ROIMBNI BB T OoNE, ZDLD %
EEHNS, 70— kR E L RO, Y —,
MEHIRFAT EOBFREHES2IZL &5 & LI
TWHEL TN, IhsDOEcEERERIEOHHE
RO H 5 Z ERE SN TV 30910001 |
WL, EROMFETIE, 72 —NVEKOBD» &I
HEOLIEE (UUT, 7oA77V VEB LT %
v, B8, KREE, FEEiEN L TFEES
MTHRESNEHS, NV —, ERERHALZEH
ELTWw3, BEERFED LEO/S, /$7—,
BEPREAID S AT b —2 v 7 EEZEEC
Lizb, ZzQEECEIL-88ER -2
EOHEEREEC LD T 38R, 72u—
WVIKGHEE & FRRERAI CRIBEI N B, 87 —,
LA L OBEFREZHOMIT S I L HEE
ThrLEZIONS,

* AR TR, LEOER R BHEES &
FHERER S, SEBRRCL o THES
ZERMEMRIIB & UHRHATI L 100m 7 v — )Lk
HEEDOBFEE, 77— NVEBOBRE L Y HB
Ui o MET L7z,

il

Bk

1. #H %
WRBIWCIITREB XU FERAKKEICHTE S
D TFEBETGET 9L (GEEN 4 &, EHEES 4)
BPHW, REBGEFOFCE oYY ENVA A
YE JHBEIEVEENLTWE,
WREEOER, F&, REOKFHEIXLT.9+
2. 48% (15.6~21.9%%), 159.5+5.7cm
(149.5~170.0cm), 52.2+4.6kg(43.5~59.0kg)
Thoteo ONOBEIZR/IME & BREDEHF %
N

2. AIEEE s L UREFE

(1) 100m 7 o — N FRE

100m 27 @ — )V ¥k B EE O I I 1 50m D 2N ER

F—nEFW, A¥—MiE, AF—bEfOHE
MEBRET ZOICERM 2 FIETITbE e, A
F— N CEBAKE LD TV TENERL
IV FTHETOENWEMER Ny TV 4 v F
TEHEIL, PHEGEE 2RO, B 2 EfTh
¥, FHREEOEWEESADRE L Lz,
(2) SHHEMEH B L UHRAN
LEHEERMITB L UBHRHBANOREICIE A Xy
27 A 11 (Lumex #8) 2 vz, WiFhoBEE
EERRACZ 20— NVEKDOT7 —AR b —27 28
2 EEAIMIOE S BN S ¥ BHEER
MHHEES, BLU7—A7VEROIEEAW
72 (1), ZhdDEEZT R TMEAITIThE
72o BHEEB CIXERBESOHRLE L2 A Ny 2
ZDASIBROENC &b, MEIEZ A~V N TAS
FICIEE Ul FHMERESN I EAE @ .08 %
AR E b, FHEHE2~ LN TATIRE
BE LTz, EBERIZAENC D X8, £z, 7—
AT IVEET BRSO L R A IROE NI &
by, FCAIBRRESY, ZOEETIINE
i g 2 12080 Uiz, EHEEE L 7 — A7)
EEOEHEE L, FESAEGE» 5 180F £
TOI3BE & U7 (B E) 0 E B i i R &
FAERBE» S180FB £ TOIBE L Liz,
ESHMER I, STEOERRER E 120, 30,

Shoulder extension
S
BN Y

Elbow extension

45° o 48—
N 90
&QES%\? r‘O< l

Cybex 1T

Arm pull

/\\\ 120

5/ -
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joints.
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Table 1 Isokinetic muscular strength and endurance at the upper limb joints in
female crawl swimmers.
Shoulder extension Elbow extension Arm pull
Nm % Nm % Nm %
deg/s
0 78.7+16.6 100.0+0.0 31.0%+4.1 100.0x 0.0 65.4*6.7 100.0%0.0
30 71.7+14.4 91.5+8.8 32.9+3.2 106.6+f 7.3 61.3+6.3 94.1+6.9
Muscular 120 65.5+11.3 84.0£7.2 33.2+3.7 108.1+12.6 52.7+6.1 80.9%9.2
Strength 180 59.6+11.4 76.1%6.2 30.7+3.5 99.9+13.4 45.0+5.7 69.1+8.1
210 55.2%410.2 70.6+6.9 29.3%3.7 95.4+12.4 42.1+5.4 64.7+8.1
240 50.7+ 9.5 64.8+7.2 27.2%+3.7 88.3%£11.2 37.9%£5.4 58.2+7.9
300 40.8+ 7.2 52.6x7.6 23.7+£3.5 76.7+ 9.5 30.3%£5.7 46.2+7.3
Muscular 43.0+ 8.2 22.3£3.2 34.245.7
endurance

1. Muscular strength is mean value of peak torque measured at both sides of upper limb joints.

2 . Muscular endurance is mean value of average peak torque measured at both sides of upper

limb joints during bursts repeated fifty times in every two seconds.

3. n=9
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Fig. 2 Relationships between 100m crawl swimming speed and isokinetic muscular strength

at the upper limb joints in female swimmers.
1. Subject

® : Crawl swimmers(n=9)

2 . Angular velocity
A :210deg/s, B :30deg/s, C: 30deg/s
3. Correlation coefficient

A @r=0.825p<0.01)
B : @r=0.749(p<0.05)
C : @r=0.845(p<0.01)

Or=0.485(ns)
Or=0.323(ns)
Or=0.129(ns)

O : Swimmers of other styles(n=15)
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Fig. 3 Relationships between 100m crawl swimming speed and isokinetic muscular
endurance at the upper limb joints in female swimmers.

1. Subject
@ : Crawl swimmers(n=29)
2 . Angular velocity
A, B, C:210deg/s
3 . Correlation coefficient
A @r=0.639ns) Or=0.419(ns)
B : @r=0.663(ns) Or=0.219(ns)
C ! @r=0436(ns) Or=0.181(ns)

O —VHGEE & 3 FEOEEFERI £ 2 EHMER T
B & OERAS £ OMEBIRENZ, wWThb HEF
BFELIDHENMETH -,

4. 100m 7 O—WKEE X T 5 FHEE
B, FHRESIC L S>EEEHHE L U
BAhOBESE

312 100m 7 0 — VIKEE N T 5 BEEE

Bic & 3 SlEE T (X1) LBREAT (X2) Bk
Ui EEENC & 2 SlER T (X3) LHREAN
(X4) DFERER LI, BHEER & H{HERE
B DSR2, RIED2108 /1, HH 30/

O : Swimmers of other styles(n=15)

MOBEEFEREDO LD TH 2,

H5E R PEETH-LEROEAEGDHE
1%, X1+X2+X3+X4(95.0%), X1+X2(84.1%),
X14+X3(76.4%), X3+X4(66.1%) D A TH -
Too BHEERIC X 2 SHEBEHH (X1) OFER
1EH950~60% T, BLBEWETH 57,

x &

AWRTE, BEPEFO RO by -2
BRREE BT 2R B0, EROE
B2 RREE) L NMRERC ST, SEEHRER

Table 3 Detailed percent contribution of isokinetic muscular strength
and edurance at the upper limb joints to 100m swimming speed
of female crawl swimmers.

Shoulder extension

Muscular strength,210deg/s :X1  61.3 54.1 48.6
Muscular endurance,210deg/s :X2 22.8 27.2 27.0
Elbow extension
Muscular strength,30deg/s  :X3 45.6 22.3 0.2
Muscular endurance, 210deg/s:X4 20.5 32.6 19.2
R2 (%) 76.4* 59.8 95.0**

84.1** 66.1*

*p<0.05, **p<0.01
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