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Relationship between anaerobic power evaluated by a

Wingate test and swimming performance in
100 m and 200 m events in collegiate competitive swimmers
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Abstract

The purpose of this study was to clarify the relationship between the anaerobic power, which was evaluated by a
Wingate test, and the swimming performance in the 100 m and 200 m events. Twenty-five competitive collegiate female
swimmers participated in this study. All participants performed a Wingate test using a bicycle ergometer, and the mean
and the peak power during the test were measured. The FINA points of the 100 m and 200 m events in competitions
before and after the Wingate test were used as the participant’s swimming performance. The relationships between the
mean and peak power of the Wingate test and the swimming performance was investigated using Pearson’s correlation
coefficient. As the results, significant relationships were observed between the mean power and the FINA points of the
100 m event (»=0.67, p <.05), and the peak power and the FINA points of the 100 m event (» =0.66, p <.05). There was
no significant relationship between the mean or peak power and the FINA points of the 200 m events. This study
suggested that strong relationship exists between the anaerobic power, which was evaluated by the Wingate test, and
the swimming performance of 100 m event. Therefore, Wingate test may serve as a useful tool for coaches to objectively
evaluate and monitor the anaerobic power of swimmers, and to predict the swimming performance of 100 m events.

Keywords : competitive swimming, bicycle evgometer, race performance

FUED, KRR, T A M T o Rokm b FLEE

L. & 2 & DRI A B A HBEBRAEO b Ts Y,

[l

BB TI3200m LI T oS H A 8 % Lo %
Z WD, MERERMET A LX — AR Atk T —
Y RAEREATAEELERNERTH S Z & rmbsn
TR0, ZDTe®, Fbkipi o b v —= 7 Cldiks
DI 2 M LS 2 Z L EETH ), 5l
Hi3 b v —=> 7Rl L 2 ikE R H %A
T RBICETHNT 2 L2 H 5.

ERERMERE N 2SI e T 2 HEE LT, HEE
HI )T A —F—% B TR ERE D)1~
> 7EW) %479 Wingate test 3P 5150,
T Wingate test 12BI$ 5 JATHIZE CTlE, 7 2 b iz
FEHEL 72287 — &R FMEEE ) O T H b KR

1) HALFRE RS G
2) HBRRE R (WED)
3) HALTREKRY: (#d%)

Wingate test (3 #EEEFRMERET # WFEICEMliCcE 5 2
ENHILPIZENT WS, E5I2, HEHESLY) >~
THEEE, EEOE KBGO E L 2T T,
IRPKIEE & Tl L Tk ORIE 2o K ) Bk 2 5l ¢ &
5, D7z, Wingate test [ZBEKHETIC BT % Mk
FRMERETT & W S 090 DOUREIC AT 2 O ic# L 72 07k
Thb.

IR RMERE N DB 7 r —— v 22 e b
2 DDA, Wingate test TR L 72 Ml i <
T —HEBIICEE ST = AR T A D
HbH. FIPONZ, WRFEMERET) & OBIRAHEV400m
D37 3 —= > 2 L Wingate test D30F %) -
7 — L DI AEAHRRIR A H ), Wingate test
(AR RERE ) ORI I 5 2 E S TE B2 T
$, B 74— Z0FHEIIC L A TH % Lk T

— 97 —



WD, B 100m %°200m DOBEEAH T, AR
FMERE I DIRECTH é%jﬁ%’%}??ﬁﬁlii N L R SRIE
BN DI TH B IKRBRIEDIT ) DUk ¥T 1 —= >
2 & DERIERN Z & s & ﬂflﬂ%“). ZDI2ED
100m & 200m OEHEFEH Dk 7 + —= > 2 4 Win-
gate test THMifi L 72 MR- <7 — & BIFR T % Wlig
PH B 5. Wingate test D M T — & Jko<
7 & = ADTERINC R 2 D THIUR, BEKH
Hiz B1F 5 Wingate test DAEHMEZ S HIcHEH 5 2

LICEHBT 2 EHEZ 55,

% ZTAMIZEIX, Wingate test CTHMilli L 72 Sl F 1
X7 —X100m K U200m D s kE B i B 5 koY
Tx—=r A LOBBREMALPICT LI EEHIEL
72, L—RIZBIF BT —= ADIEL LT,
VKELERD* & FHH Z 115 FINA point 252517 511 5.
FINA point & 1%, B4 TOWGLEk % AR F0Ek & 3
#E L CHEMNEL L 724888 Ch DD, BN, RH, M
DFENB D S FTHH ST+ —w 2 AL FET
ICFHIiTE 3. 2Dz, A% T3 FINA point %
W7 4 —2r AN L LIz,

Ir. A &

1. % £

MEHEN, KRR FTE T 5 sk F254
(4F#, 20.0+1.25% ; B, 1.61+£0.05m ; 1K, 53.2
+6.3kg) & L7z, @XgHI3HE 9 Mok v —=>
TET-TCEBY, HZA Aot b v—=v 7%
ToTwniz, F, ENFHEFI ML —=> 7 D5
LTHERI VI XA —F—2 izt —=>7%8
1T » TWwiz /s, HIEEHEAS) > 73Edhz 3180
TwWiz,

2 . Wingate test

HIEEHE L)L T X —F—% H 7z Wingate test D
T—=21%, ENBEDIET HRFEF— L L —=
Y7 D—ERELTEMNICATo TWETA DT —2F
ZIRAL, 20174E7 H26H 25201748 H 2 HE T
LAEMPIATb N2 T— 8 50 Hric vz, TA T
w2 HEHRT )L I A—2F (F, Power Max Vi
(KONAMI ##1) 2/ L 72, Wingate test Ti3, #
TERENT SR%ICHE L, MM DL~ > 7
EEZAT) L) NREICHR L 72, I NES 17z
7R 7T Aw T, ERTICFEE L 72308 oy

N7 — B 73T —HRIERIC R S 7z,

3. KINT =T ADIEE

XRG DK T + —=> 2%, Wingate test % E /i
L 72 8Bi# 1 ALINIZAT b 72 B84 BT 5Tk
FLEkZ RN 7 4y —=> ZDFRIEE L THRHL 7.
FINA point (%, EEKGEE (FINA) € 72 5 H
FpEGIHLCU TR (1) THli%47- 7.

P=1000x (B/T)3, (1)

P 13 FINA point, B 3B &8 HFE CTRFBINL
HSECER (F), Tidsisaoikitsk (W) 2Ry, %o
B, FINA point /N LT IZMUETLAZAT - 72, X
Bk o RHHAITB VT, NSEEEHAE I
a8 L 284, &3 FINA point 258 W ikiték %
AL 7.

4 . HREHALIE

AT F - B BT BT, P & REAER
FERAHML 2. i, SEiHETRY 77T o
I 7 & )UfiRT (Bell Curve #E8Y) 2 W TAT- 72, T—
7 DIEHME T Shapiro-Wilk # 22 THERE L 72, 100m
OBHAEH £ 200m OBEBAE HIC Y L 72 7 v — 7
DI TIE, FIGD v RE THK L 72, FINA
point & Wingate test THFHE L 7237 — D BIRMEI
Pearson O Jj k% H W CHBIRE 2 Fh L, SEAHBI
ExAT- 72, HEBRE ORI DT, Hopkins et
alizfE vy, 0.1-0.3% 55 \», 0.3—0.5% & JZ,
0.5—0.7%5\, 0.7—0.9% & TH5EW, 0.92L %12
13— m# L 7. R BRI 5 BRI RE
L 7.

II. #* R

MR E %o EHEIC BT, ENREHBLON,
100m O BEHE H iz M35 L 72 M5 %3208 (HEE 7
%, BkE 24, FkE54, ~NF77464), 200
m OFEHAE HI2 L 725513194 (AHES 4,
BkE 14, FkES5H, NXF774 44, MAAF
V—4 %) ThHhotz, 100m OB H, 200m DBtk

1235 L 72345838 o F AR & FINA point % %%
TR L7z, #2123, 100m o#EHfEH, 200m D
Bk Hic 5 L 7234455 0 Wingate test (2 81 %
Y7 — b BT DR 2R L2, R1IBLIWY



£1 100m, 200m OFEHBEHICHS L-WRESITDE
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100 m event 200 m event

Variables unit (n=20) (n=19) p-value
Age (vears)  20.0+1.2 20.2£1.1 0.67
Height (m) 1.61£0.05 1.61£0.07 0.67
Body mass (kg) 53.4+6.5 53.1+6.3 0.90
FINA point  (points) 647163 653164 0.76
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Variables nit 100 m event 200 m event ale
i _
b (0=20) =1y ~ 2veM

Mean power W) 408.1+46.2  401.2+49.0 0.65
(W/kg) 7.7£0.5 7.6£0.5 0.52
Peak power (W) 505.1464.9  489.7+68.4 0.48
(W/kg) 9.5+0.6 9.2+0.6 0.19

£ 3 Wingate test /T —, E—2 /37— ¢ 100m,
200m DEEFFEE D FINA point & DAEREDHTHER

Correlation coefficient
100 m event FINA point 200 m event FINA point

Mean power 0.67* 0.33
Peak power 0.66* 0.24

*Significant correlation, p <.05.
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