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[Abstract]

Analyses like those done on the canoe sprint races of abled racers are not done on
paracanoe races, with the result that problems in the performance of the Japan team’s
athletes are not known. The present study aimed to examine boat speed and number
and distance of strokes of world top women paracanoe KL3 (WKL3) racers, in order to
identify any differences between those data and data on the boat speed and strokes of
the paracanoe athletes on the Japan national team. Data for the present study were
obtained from a video of a race participated in by world top racers who had participated
in the test event for the Tokyo 2020 Paralympics and by Japanese athletes who had
participated in a test event for the Tokyo 2020 Paralympics and also in the Japan Para
Canoe Championship. Boat speed was calculated from time per 10 meters; the total
number of strokes was also recorded.

The differences in boat speed between the two groups of racers were large: the
maximum boat speeds of the world top racers and the Japanese racers were 4.30 =
0.15 m/sec and 3.94 + 0.05 m/sec; the minimum boat speeds were 3.55 + 0.06 m/sec
and 3.32 £ 0.07 m/sec, respectively. The differences in stroke rate between the two
groups was also large: the average stroke rate (SR) was 120.81 = 10.60 cycles/min for
the world top racers and 110.12 £ 1.76 cycles/min for the racers on Japan’s team.
However, the difference between the groups in average stroke distance was small. A
significant negative correlation was found between finish time and maximum and
minimum boat speeds, and a negative correlation was found with stroke rate. These
results suggest that there should be a focus on improving the maximum and minimum
boat speeds and the stroke rate of the members of Japan’s national WKL3 team in

order for them to participate successfully in the Tokyo 2020 Paralympics.
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RIZHONWTIE, BARFRTFEZSATLEASIZEBWLTE p=0.10 LA EAKEIZITVMEZ TRLTEY, %f

%!%%M:i%%l,fﬂzb\mﬁzw\‘ﬂ/@/\77r~<7/2 ZOWVWTHFTTIVUIHAEREDHBE LD L
AR,

AR O, TREICEEOHD WKL3 ORFIL TROKRGFHEICLL TR —EANMERE H LD
D7, AR :LH}‘Z}:{ZIK%(D HOLEHEROFNG N RERD AN HD. B EREG O )08
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U— R ITENRER TR —FEAE NIRRT S W SR E L ES TELH00, L—X
2 B SRS ORBIC LD =R —EAENR D T 5L, BEEEOKR FRAREIeDhb L
V. Picket et al. (2021)1%, BF Y770 200m 3 FEMER RITRFMOEINNSWERELT
WHHY, WKL IZERWWTIE, S OFEEORE B IS J» CHEEHERFR O A ZE0Mdt L0t K&V A]
BEMEDDD.
F7m, AP THREL-H RN TR FOL —RI TPIBBLOERPETHY, FIETROTTR
SOBEPIRELL —AThoT=. R EFF->TROTV U RIZHED DRI -T2 6, gLz 4e
BENRBZECETTHE TR mREEDHY, L — ARSI EHERF R AL
Livpu,
AR FEOHE RO IL R AR BRI BT BN ETIIHAOLNICTERVD, 7=y aff bl
T I FE O IS B2 A O BN A BN 7= Z &1 H & LA THY (Picket et al., 2021), WKL3 |2
BOWThiEMEEELZFHOLIZLTEBETHLHEEZDLND.

3. RN TEFLAANRKREFOAN —IEBOUKRIB IO T 1=y 2 A LEAT— T ZBEH D
E5[E

SR IRy 7R FENHARKFRTIVELS, ZOEELKRENo7. — T, DPS I$HARFE
BFEOHNKENST-HDOD, ZOFEEIT/ NStz o, MREREROT7 4=y 2 (LESR E
DONTIZA OB DR A A BTZAY, DPS EOMICIIA BRI ADN R T, fE B A2 x5
ELTERATIFZRICB N TS, BARKRBEFLEOMOBRFORICIT SR ITITABERENHLLDD
DPS (ZIEZEm7en o728 (B 111Ehy, 2019), B Iy 770 200m D7 4=y aXALE SRIC
HRERAOHBENALNT=ZE (Picket et al., 2021), BRI Y I TVBIOB A FT 4T
YN DE MBS OREEE L SR ORI B2 IEOMHBEN AL E (L EIE, 2009 ; FAHIED,
2013) R E SN TERY, HX—ATVMIBIT D@7+ —~ U AOERITITEVY SR NEHETH
HEBZ BTN\, RIFZEORE R ITE T HEExt gLz B an%f?b%ukéﬁ@“é%@f‘&b@, A A
REEFNEOEEE 255720101 SR ZEDHZENEE THHATREM NS5,

4. RN TRFIIBITOT7 1=y v aZ A LA — 7O BR

Ry T RFIZBO T, SR & DPS OWThb 7 1=y aX A LEDMICH B/2BRERI2H
ol KWL THGLLI MR by T RFOT = a XA LT 51~55 BORIZINESTEY, Bl
SULDNED/NED T2 M, T4=y Y af A LEANE— B OMICAH BN AL N7
AIREME DD, FTo, BIIRDEY, H AR RTFE2EZDLHRERERTITT 1=y aB (Ll SR LD
FICIZA OB DM A AL, RNy T RFLAARARKETO SR OZEOFEEITRENST.
AARRKRRFOT 1=y aXfhE 54~58 B THY, HIEEL CTHEFHIICR B 5 2 7 rTREMEN
b%. 5%, IARBEHEEOL TRINWE L VBT — 22 INETHIET, /T H LIS
BT p— U ZFEIED T2 DT SR WE B DONEINEALNZTHIENTEDLNE LIV,
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5. HARBRFENHIL ATV ZICHIGT 2720 DN —=0 7 J5 5K

AT ORRE THHHARNRERTERHE ATV OMGHEZES T H7-010F, 5508
BV MEIRE AR T oML ERHD. W EDORFAETRF Yy 7 EFITENTUL, R KBEREIE
VAT =T AN LS THE LT R R R AT DRI H T, XFTLAD 3RM R &V
T=f5 1175 200m DT 4 =y a2 A LEAH BT F%%/%Lf::&ﬁ%&ﬂ:émﬂ\é(Picket et al., 2018).
KL3 12 S NIRRT O EIX PR OUINI S IC LD KB RERRE THY, (K EREa > 281
AR CohD. MM CRER N EHMEL TRl f“%:é%?%ﬁ“ét i, EREoARL T AR —
=TI RA R THA). £, @miREA L Z—/3 )L —= 7 (hlgh intensity interval training:
HIT)12XY, 200m DX ALY 47— T ANMIBIT DI KBLOEE T —03 [\ ELIZEW) @
M7 ENTEY (Papandreou et la., 2020;Sheykhlouvand et al., 2016), EV T —3EfHAL — KA
FCHERF T D720 DER BB LI OEREMER N OM ELEEND. FL—=0 T AL T
— <V AD FIZEIANE =T BB OB OWNTORE X, fEH, _THX—ELIZEEDOMD
B R4 7-57, 5% ORI NDEZATIESDHN, L—A%EU CEWEEE Z R 95720
FHEIZR AR VT AR — =0 B X HIT 28 O 7 fFA RN —=2 7 % hEL, Lﬂfzmﬁjﬂ%
U —, MR RIS L OE B RIEOFFA N &M EEE UK ZENEE THS.

6. ABFFEDFRS A

AAFZEIE, AAREFERFOERZVR-NEHO —BREL TAROBE ST TG RELZIT-7-
728D, WSOMDRF AR T HND.

— D HIE, BATOEHIHIKIDRDHoT2 i Th D, B H 2 RICAROBHE S THRBIRE 21T
TeSEATIRZE D 2 LB TE I AT % 3% 8 L CTHEIE B D 43 #1247 > T 5 (L NED>, 2009 ; HATIED>,
2013) 28, AHFZETIE, BFNLDOEEICIVL — AR KL IRE TOLERHY, HETEXHIATER
DOHIFINELEL DX NCEEIATEHE T DHIENTE ol 2D, N =2 T LT Bg:
TOL—ARRD GG EIr o7, 5%, AFROBESITHBNWTL =2 EITOG AL, DATERS Y
THEREROLU TR FICRA T 2R LT H OBAG AR 2 (2R T 2% 0 TROMEM AL E NS LI
AN

ToOHIE, FXMOANeE— I B E G MDIENTERNST- R ThD. EEENLFF ST
B E X m S K ISES, BEOHB PR FEREY G oL — W ehf, Bol—ro
®F i%ﬁﬁ@i‘é@%c:&%%mbiof:zsbz\k/D@Aﬂ@w:‘/& WRFETET, 7 —XDOXKENREL /2o
7=, ZO, A —I BT 0 IRAN— 7 bR UL — 22RO EE -,
L1, FEEFLOFED b, FEli7eT — 2 0N DS ATREZR L B DB IR A1 THZE DN L2 %
7259, F£7z, Brown et al. (201 1) 1T HR FHESEOBHSZITB W THLNLDRE THL—ZRIE
L CHATE R BT HIETANT— 2R/ SR L DK i L 28 ] OB &5 5 3T L TV DI END,
HOMNLDOA NIRRT > TT —FINEEITHIZEL AN LRV, AROBEHZICB VT —
AD R Z EZFEMZR AR — 7 AT CEIUL, &R TC SR & DPS OEHHLN LD E E) B H)
IZLTZY, F—=0 7 NICE D AN — 2 B O AL Z G LI T 5%, Hitk /m BIcsSbicE
BRCEDH AN ELNDDB LIV,
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ABFFEIE, WKL3 ([ZBRWTHER by 7B FL AR EFOMEE B I OAN — 7 B DENWE
O T DA HREL T, AROBE D TRELIEBMGENOL — 25 21T o 72, R & 2%
FBHE, TA4=oy 2B A WE I m e 36 LORARBEER L OMICAH B2 A OB, SR EORIIZAD
HHEDE R DA DT, £o, AZ—M b mE#E TR ZE L%, R 2 IZREEL TS EWHHER
EDOEAC DA T 13T F LR Tho7ohy, MR RITOTNIKr o7, F2, AR ERT
ISR by 7R TR U Cle m s B, AR R A 5 L — A&l U7 EIE B LY SR 23ME)»
ST, WEAMERFRITPRE S, DPS (I RERZET AL 7. WKL I8\ T, AARRFKE
FRRENTVE YIS 5720120, femMEE 3 KO AREE E 2 n LS ENRHDHZ
EDIREI, ZDT=DITIE SR Z @ D E NS D Al BEME RS RSz,

VI. &% 3CHk

- Brown, B. M., Lauder, M., Dyson, R. (2011) Notational analysis of sprint kayaking:
Differentiating between ability levels. International Journal of Analysis in Sport.
11(1): 171-183.

- Goreham, A. J., Landry, C. S., Kozey, W. J., Smith, B., Ladouceur, M. (2020) Using
principal component analysis to investigate pacing strategies in elite international
canoe kayak sprint races. Journal of Sports Science. Publish ahead of print.
https://doi.org/10.1080/14763141.2020.1806348

© L HGERE, A, RKERE, REE(2009) AAAIX—EFOL —ART 3 —< L ADFE
ERBIO AV By ~mifl-L — A O H#E. Japanese Journal of Elite Sports
Support. 2: 1-11.

- —MAEEIE A B ARREEE I X—1#4x (2019)ICF XY 2020 HE STV E Y7 HIGMES O 5
bE "B EELEL. HARAKESE & I X — W & HP. https://www.japan-
paracha.org/2019/09/04 /icf%E3%82%88%E3%82%8A2020%E6%9D%B1%E4%BA
%AC%E3%83%91%E3%83%A9%E3%83%AA%E3%83%B3%E3%83%94%E3%83%8
3%E3%82%AF%ES%87%BA%ES%A0%B4%E6%9E%A0%E7%8D%B2%ES%BE%97
%E3%81%AE%E3%81%8A%E7%9F%AS5%E3%82%89%E3%81%9B%E3%81%8C%E
5%B1%8A%E3%81%8D%E3%81%BE%E3%81%97%E3%81%9F/ (2021 4 1 H 21 H
el )

C ARMEENF KAV B 7 TV ey rgit R 2k ZE B2 (2020) B X— (RTV ) Bifk
o . R R 2020 N T Y v EEREAXTY =T HF AR
https:/ /tokyo2020.0org/ja/paralympics/sports/canoe-sprint/ (202141 A 21 HE)

- McDonnell, K. L., Hume, A. P., Nolte, V. (2013) Place time consistency and stroke
rates required for success in K1 200-m sprint kayaking elite competition.

International Journal of Analysis in Sport. 13(1): 38-50.

416



AR IRNT p—< AR, 13, 403-417, 2021

© RN, FAR B, FRORER, AR 9L, IIARIESE (2018) @R EN X— A7) Mg F O RLikE A
e — 7 R D R B 25 ~ T LGk D 1) _BIfED Ab e — 7 B L A b — 7 B EEO AR ALBER DAL,
IEHL T~ AR—=Y R —=0 7R, 19:23-34.

- WPATESE, AIRSOE, AR, A THERE, IWARIESE (2013) UX—AT VMR AEFHERS T
THAFTTAT o TN —RZBTS 1 Ahe—JHiE IR AN o — VB DR, a—F v 7%
WH9E. 27(1): 77-88.

- B OKERE, BEREA, BT, BRI (2019) W X—AT VMg A Yy 7B 28T 5L
— 258 AARANTFEFO 200m i H 23 RIS, AAKREFRRE TR, 70: 229.

- Papandreou, A., Philippou, A., Zacharogiannis, E., Maridaki, M. (2020) Physiological
adaptations to high-intensity interval and continuous training in kayak athletes.
Journal of Strength and Conditioning Research. 34(8): 2258-2266.

- Picket, C. W., Nosaka, K., Zois, J., Hopkins, W. G., Blazevich, A. J. (2018) Maximal
upper-body strength and oxygen uptake are associated with performance in high-
level 200-m sprint kayakers. Journal of Strength and Conditioning Research. 32(11):
3186-3192.

- Picket, C. W., Abbiss, C., Zois, J., Blazevich, A. J. (2021) Pacing and stroke
kinematics in 200-m kayak racing. Journal of Sports Sciences. 39(10): 1096-1104.

- Sheykhlouvand, M., Khalili, E., Agha-Alinejad, H., Gharaat, M. (2016) Hormonal and
physiological adaptations to high-intensity interval training in professional male

canoe polo athletes. Journal of Strength and Conditioning Research. 30(3): 859-866.

417



