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WS : 785.4+217.1s ; <0.05), percentage of time played ( ES : 1.86, MS : 54.3+6.1% and

WS : 45.1£3.4% ; p<0.05) and work density ( ES : 1.62, MS : 1.20+£0.32 and

WS : 0.80+0.12 ; p<0.05) were significantly higher in men’s singles than in women'’s singles. No
differences were observed between events between the total rest time and rest times. Total shots
and shots per rally showed a significantly higher value in men’s singles ( total shots : ES : 1.37,
MS : 1003.3£368.6 and WS : 610.3£167.8 ; shots perrally : ES : 0.82, MS : 12.0£3.6 and

WS : 7.81£1.5 ; p<0.05) . There were no differences in variables total played points ( ES : 0.22,
MS : 83.0£21.0 and WS : 78.5+19.0 ) and shot frequency ( ES : 0.28, MS : 0.79+0.02 and

WS : 0.78£0.01 ) . In conclusion, comparing men’s and women’s singles in wheelchair WH2
matches revealed differences in the temporal and notational structures of the game. The data from
this study may enhance understanding of the WH2 class wheelchair badminton and provide
valuable information for coaches and players in developing training plans.
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Competition Analysis of Wheelchair Para-Badminton WH2 Class Matches
: Men’s and Women’s Singles

Koji Kato", Yasuhiro Hirano?

This study compared the temporal and notational structures of men’s singles (MS) and women's singles (WS) games in
wheelchair para-badminton WH2 class matches. A total of 20 matches (10 per event) were selected from the Tokyo 2021
Paralympic Games and Para-badminton World Championship and analyzed. Rally time (ES:3.46, MS: 15.1 =4.3s and
WS :10.14+2.0s: p<0.05), total rally time (ES:1.36, MS: 1258.84+443.3s and WS:785.4+217.1s; p<0.05), percentage
of time played (ES:1.86, MS:54.3%6.1% and WS:45.1£3.4% ;»<0.05) and work density (ES:1.62, MS:1.20£0.32
and WS:0.80+0.12; »<0.05) were significantly higher in men’s singles than in women’s singles. No differences were
observed between events between the total rest time and rest times. Total shots and shots per rally showed a significantly
higher value in men’s singles (total shots:ES:1.37, MS:1003.3£368.6 and WS:610.31+167.8 ; shots per rally : ES:
0.82, MS:12.0%3.6 and WS:7.8+1.5:p<0.05). There were no differences in variables total played points (ES:0.22,
MS :83.0£21.0 and WS:785+19.0) and shot frequency (ES:0.28, MS:0.794+0.02 and WS: 0.784+0.01). In conclusion,
comparing men’'s and women'’s singles in wheelchair WH2 matches revealed differences in the temporal and notational
structures of the game. The data from this study may enhance understanding of the WH2 class wheelchair badminton and

provide valuable information for coaches and players in developing training plans.
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CNETNRIY R YOFERRHEC DOV TE, AKR—
VRSB DT TO—FIC K DHALMCENTE
7o/, STISNR IV b VIS U TR LI E D W
Wt BIR I BT RL, PL—= IR a—F
> JERICEY B EE A NICRE L T 0B On
BRTH 2, a—FR3EETL—FV—IlcHIGLL L —
=V ELITI edic, A TRHRELEIND T«
XY REEET Z0ENH S (Abian-Vicen et al. 2013,
Gawin et al. 2015), FHC T 7 v P AR—VICBWTIE,
e RA U, F—L, 13%vF OSFIV Y
TGO LYY F LY, 11Xy FE 37 —Lh
bR %) THTeniz> aw bOREE 21 TEHE2ERE
L, Bk, BRIRNT x> FeB@lic b L—=27
WHMWEETH % (Fernandez-Fernandez et al. 2009),
LhLiahsZnNEgTne A, XINFIVEFVD
BHTERT O LIEREDT 4 ¥ REMRET L 207t
WH3hUhRY%ES %y (Ribeiro & Almeida. 2020,
Strapasson et al. 2021),

FTTARIIFIZST N R I Y b OSHEOFRE LRk
HNIET BIRBTEE LT, NIRRTV VORED
MR dT 5 2 L 2idH %, HIAOED, /ST F
Y VBHEIEEACOREICKD VT RAFTENTNS
Tesh, BT AOHEERE, HEbEEEH T L L
WYRENS, K TRERFATIV—WH27 5
RERD BT, Bro v WAL Y TIVADT —
LRRME 2 RERI IR & > 3 v USRI 2 I S I
5, DFTLHSGMCT B e zHNE LI, 2Th B
ENZHA, 7 — LEINCBE 25757 RN1 Rz

AMREIC S 272 THAL, NINRIV M VORET RS
F LORFEDRRE N L—=2 7T 0y T L ROk
HOEEIERE 55 LN E N 5,

A&
1. WRELEES

ISR E Uil aid, 2021 FIChfEE Nz 85U »
w7 HREURE L 2019 D F 12 R TS R X
N VEFHERZOHR AT I - WH2B 7> > 7
ARCL TV Y TIVADREDHNE T 2 A LI E
N0 G DOR206ETH > Tz,

Y > 7 )V The Paralympics YouTube channel T
Bidf5 & 117z Tokyo 2020 Paralympic Games & U BWF TV
DRAEMBIN SEIF LTce ¥ TIVNICGERYT 7>
7Y hEFC LB, MEDBRRRNCHEER MET XS
BRARIEENTOEY,

2. AIEEE

CNFETOFEATIIZE (Abian-Vicen et al. 2013, Faude et al.
2007, Laffaye et al. 2015, Cabello-Manrique & Gonzalez-
Badillo. 2003) IcEDE, NFIVhror— LRz
A BTDDEMNEIEETH 2 L —RIEEHEIN TS
R EAICBE 9 % 6 THE  (Rally time, Rest time, Total
rally time, Total rest time, % time played, Work density)
&g MUY % 4HE (Total played points, Total
shots, Shots per rally, Shot frequency) I DU CHIE %z
f1o7ce RIICHRAEHE OEFRZR LT,

%£1. DFER
SYHTAH = &
Rally time EAZVTOY—CARBEINTHE T =D (¥ MUBZRy Mchh 3, Kickng,
Y HBVETL—V—DHKICE D S5 —METE2) FTORY
Rest time SU—HT (% MUB Ry Mehnd, Kiching, $20I87L—F—0Ekic S0 5 —

LT EEDDROY—E ANEET NS E TORRY

Total rally time Rally time 0 &5 FHEfH

Total rest time Rest time DA FFHHREH]

o o
% time played rally time + Total rest time)] > 100

Total rally time & Total rest time OFSFTC (58 % Total rally time O#|& (Total rally time/ (Total

Work density Total rally time / Total rest time

Total played points | it/ ¥ RO T L—Y—ic K> TTL—ENRA 2 b (=lRTDRA Y FDOEFH
Total shots YA ROTL—v—ickbiIbichicy ay P OGR!

Shots per rally 12U—%7b D3 v M (Total shots/ Total played points)

Shot frequency BNIRF 72 © D> 3 v R (Total shots/ Total rally time)
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3. MERE

HG Licid GGz, HANR IV b o458l A
LT 23B89 717 F L (time analysis book 2016
Winl,) ZfEHUIE - 58 Uiz, SOR7T 075 LI,
NRIV M ABEED D IE TSN TR Y 7
FY 27T, N=vVhiara—2—r2Hnizy 7))L
BA LW AEETH %0 ¥ 3 v MR A S E Rz
MWHEAT YL, JU—DRTISHIcaryEa—%—
NASUTee Y—ECAZHE 1TEEA, v Pl
FAGIoHF20, =TT R LIEDTBEED
SAVav bbb 1ITELTAY Y P LT
WEBHEIT T 1T T LOMRICEHAL FeE— AW
7> 7z, Rally time, Rest time N U Total shots O 7E

HEOEEEETF v T 5D, 1 EET VXL
ICET, 100 B O E 22 2 IEI{E'JE U #e RAH B 2%

(ICC) ZH M L7z, Rally time, Rest time®ICC 10.94
~0.96, Total shots DICCIE1.00TH v, IEHNFIH
‘I§Ci%b\ (E*‘U%ﬁgh?to

4. etz
AR O IERIME & Shapiro-Wilk test TR L 720 2
DIERDEBF LV TIWVALLFT 2 TIVADIRIZ,
Work density (& Mann-Whitney U-test, Z DOt DIEHIE

FIEDIZNY > T IV D t-test Z AW TITo T2, F7eshiR=
(BS) ZHH L, ZI&ff & LT Cohen'sd, Wz (<02
(small), 0.5 (medium), >0.8 (large))o #iRiF I X T
A L AR A TR LTz, MRETRYE EUKHER P <0.05
& UTzo ZhERE Microsoft 365 APP Excel, o7 — %
DR < M7 iE, SPSS Statistics ver. 297% v 7z,

&

e

R2WCHTYYINWA L7227 )V ADRFHNER
KBS 2AEEBIC DWW T HIR L 72455 2 /~d, Total
rest time & Rest time 2 F& < 1D 9N TDIHE TH A

WO oNT, BFT IV A MS) &, LFovy
WA (WS) D& & b Rally time, Total rally time &
EIcEh o 7z (Rally time:ES:346, MS:151+4.3s vs
WS :110.1£2.0s, Total rally time : ES : 1.36, MS : 1258.8 =
443.3s vs WS :7854£217.1s;p <0.05), % time played
BHFY TNV ANL T TV AKX D HREICES
(ES:1.86, MS:54.3£6.1% vs WS :451£34%; p <0.05),
Work density & B+ VIV ANEREICEEZRL T
(ES:1.62, MS:1.20%0.32 vs WS:0.80+0.12; » <0.05),

K3y ay MUCEET 3 HHI DV TORER
%k Uz, Total played points (& 54 THEZ IR

&2, BFIVVIIWRERF VT IVADT — LOKEMERICET 2ZHOLEER

(F35ME + RERE)

Men'’s singles Women's singles b value ES
Total rally time (s) 1258.8 £ 443.3* 7854 £ 217.1 0.013 1.36
Rally time (s) 151 + 4.3* 101 =20 0.007 346
Total rest time (s) 1058.0 £ 389.0 950.6 £ 252.6 0.498 0.33
Rest time (s) 127+ 20 125+ 13 0.722 0.17
% time played 543 £6.1% 451 + 34 0.001 1.86
Work density 1.20 & 0.32° 0.80 = 0.12 0.001 1.62

ES : effect size. *p < 0.05 (t-test) ; “p < 0.05 (Mann-Whitney U-test)

K3, BFVUIIWREGF IV TIVADT — LD 3y MRICEHET Z2EHOLEER

(F19ME = 1Z#ERE)
Men'’s singles Women’s singles p value ES
Total played points 83.0 = 21.0 785 = 19.0 0.640 0.22
Total shots 1003.3 £ 368.6* 610.3 £ 167.8 0.013 1.37
Shots per rally 120 + 36* 78 £ 15 0.007 0.82
Shot frequency (shots/s) 0.79 £ 0.02 0.78 £ 0.01 0.099 0.28

ES : effect size. *p < 0.05 (t-test)



Nzt (ES:0.22, MS:83.04+21.0 vs WS: 785+
19.0), Total shots &z U Shots per rally (&, FBZRICHRE
mrEME SN (Total shots: ES:1.37, MS :1003.31+368.6
vs WS :610.3£167.8, Shots per rally : ES:0.82, MS : 12.0
+36 vs WS:78£15;p<005), WIhdHy o)L
ADMEMWNIZLF2 > T IVA KD E o7z, Shot frequency I
ZER NG -7z (BS:0.28 MS:0.7940.02 vs WS:
0.78+0.0D,

z B

AWS R ER & 2 3 v MU REEd B B
5, NINFIVVHRFFATI)—WHZOHF>
YIWARCLEL T2 Y TIVADT — LIS e
LTENHNTH S, TTTHNINRIV M YORAED
Wi7zd 314720, RFHRTENF IV b DI
TRASNTERT — LEIEZIEZ 5 5 EHEETH S
LENBZER VI,

Big& s v )V A ORI ELRIC BE 9 2 [ THH 2t
By s L, TICHEBEZ RS ERICHEINERENR
57z, Rally time & Total rally time (&5 7> > 7LV X
MEEICE <, Rest time & U Total rest time (&5 T
TS B NI o Tzo % time played & Work density
BHFYVINVANERICEETH > T,

—MRiC, WS 2T L —V =D/ T =<V ALA
WDFENRENE T —IddH F D K d Rally time 15
{72%, Bz DRally time DEWVIE, BT FIVA
FNT F = Y ALNIVORHIL TN 2 <, i L
TV TIWARBF IR LNV EDORE VN L
o fel L 2HEE B %, HiATOBE) 2 &SRR
RFTEREARE D AN 2 KE U TV B AR D % &
EZH5N%, FRest timeld x>k ehH5H
FIYIIVADRBREDEWT ) —FE D%, XbHE
WEHERETRDZ U —Ic Ao TWieZ eAbh b, 1k
TIZEMRE RE N EHEREN S, W%z H5E
DT, FHEHICT ) —RKTH, ¥ r bV ERF D
51mB BN THE B2 C L3 Thal, v b
Zio TRDZ ) — 26t d % £ TORFH (Rest time)
IKENH R -z Bbh b,

Work density i3 5HF > FIVAWNL T2 TIVA LD

FICEWETSH - 2o TNk Total rest time I 1748
7 < (MS :1058.04389.0s vs WS : 950.6+252.6s), Total
rally timeld HF DT HMEMN > 7z (MS: 125881443.3s

vs WS:7854+217.1s;p<005) T ehHEHE N5,
Work density 33l & DR E 2 RE S 5 HELIEETH
D, TOMEMNEVIEERGEEIEE %% (Cabello-
Manrique & Gonzalez-Badillo. 2003, Laffaye et al. 2015),
PP VTR Y TV, [FARREORE
R TR O EVWI Y —ZKE LRI N RS T EAmk
BT @ o Tz EHEHIE N B,

% time played bilE D AWM ZE L IEIE LD, D
EMAKE 2% &l & D Working rate & < 7% %, 5
TV ARHERB 2k (A% T3 Total rally
time & Total rest time OH1) 1 78 % Total rally time D
HanKEhotz bnbd, HEH O Working rate i&
LT XD EL G ENHLENTH S,

WA FOTL—Y—lc&k>TTL—Enifir A
> kT % Total played points & HHM TEN G- Tz
—71, fIbiEnizy gy MOAEETSH % Total shots
ICIBHRZAENRS 5Nz, T ORI Shots per rally
DAEIC K E N T W%, Shots per rally i 1 5V —% 7z
DO¥ay MO VHEEZRTEDTHY, 119KT S
TeDICE LIy ay M TR 2T ENTE
%o ARWFE0 Shots per rally i, 57H120+£36 T T
(78%15) Kb ARICEMZT L, By
WATIE 1R 5 e DICHILEME, P4 THI%Z <
DY ay bRELETENDD S,

Shot frequency (¥ Wi H B ICH 25 2RO 5Nk
Mmofee TOTLRHFYYIIWVARELFIVITIVA
&, 1Y DY gy FICENEL, ACES 7%
TYRTTU—HEHSNZCEERBLTWS,E T,
HEFSRTT— 20w h, HigFHh 73U —DShot
frequency &, B FIC K 2BEOLEMENS > v B
NOT7 Tu—FILZ ORMZET 5 &b, TIfih
7 3V — D& D Shot frequency & b & EKfHICEZ T &
PHERIE NS, 51, Yk T 3V — DS
ThH»9,

PLE, AR TR L NRHINER N T 3 v MU
B9 27— X ORHEIE, WH2 B &> Y IV AD b L—
ZVI BT, a—FeTL—VY -tk THRARE
MchxdLEbND, EMNFL—= Y T EBLEY Y
TV ADREEEICEB L R BREICE DT /5
YA XEMRT 20END 212D ThH%, T—2%E255E
K5 E, BTy r TV A 15sFEEZ O Rally time %X —
AL LTIV —ZNETZ ML —Z VTR ETH A
9. DR, Rest timeld Rally time Z# Z2 72 &K 5 1,



TE UL Rally time DOSMELINICHIZ 72D M L—=>
TaMED B ENERTH B, LT 70X Work
density ' 1 %2 F[Al> T\ 5 /28, A O Rally time 7z £
< LT Work density Z 1 1ZiE D TV K S hL—
ZVTTBRTENENTHS S, LOEmORARETT
L—TEsmEhkevonz eiibnzg, a—Fno
U—ZMEL, Yy MVEERLTTL—V—Iic T 1 —
R U T 728 % Multi-shuttle ® = 7 ¥4 o X Tl&, *E
BROBREEOHENT VRTIL—=v 7952 ENER
ENB®, By v 7V A L D E O Rest time % £
BHIENB, 120~133s (FHF127s) 1> a v hz2#
ABTYRTYY bVEFID L —=V I DRE 5%
TH»95,

BRENRE

NRIVbYTR, BPY Yy INVARLTY YTV A
& D shot frequency BEMETH O, TV —Id & D EHic
T OBRNTENFEEZES Ay Y a NZHEND
(Abian-Vicen et al. 2013, Abian-Vicen et al. 2018, Gawin
et al. 2015), /ST/NRI Y bV OHRBTF AT IV —ICB
T B AWIZEIC #5100 T & Shot frequency IC B LENEN S
ETEEINES, BRICEERGN G 5T, NRIY
;121 % Shot frequency DHLE (BT ¥ 7 IVA
TR, BFRT WAL ETIVANCGIR
BETIVA) E, T FEEIC & 2 ¥l O HE)
ek (B »HFIAEN TS (Alcock
and Cable. 2009, Gawin et al. 2015, Il 2021, Nandalal
etal 2011) A, RWIEDOBF> VTR Lt v
TIVATIREMDENPB LT L —Y - DOES)AER
B oD TH A DM, HiTHHFE (Ribeiro & Almeida.
2020, Strapasson et al. 2021) i< & H1id, WH2HF >~
FJIWVATREEZ{Hbhizyay NE7VT7—Tdho,
ney7e oy SEEbEs e 1idEa0Yay MO
70~80%1cm b, ARV Y2k RIATIEbTh5~
6RICHEETZNE LTS, dATHbDNE Y3 v FD
2 A 7 &R X ERA & BEE U Shot frequency IC 58 % 5.
ABT LB, RFEORBICOVTEZTNE ZHIE -
e B T LT, MR A 555400 Shot frequency 2 D
WTELICHFHEMGBREIZINA S M TESEEbN
Teo —H, BT LLTOEKIEZEDEREHR T T
1) — o Shot frequency IR L T2 Dby, BT
L=V —@ MO ZFH LT L—EdREETH D

VAT L9 3B ERNETOEIRNIILE
BonzW PEEORNZERH 7225, mifdE Tkl
ICEWDEL E LT E Shot frequency I BEZDZEDH S
AlREMEId D2 EEA B NS, Tol2, Bzfb IRy
OMAPFERE, REENRRL T L —Y—Dk) 12 —E
DODRETHHIT 2 C LENHTH2 L BBDONB, K]
HTOREZESFMiTE27EE 5 —DDOHFETH S,

¥ & &

AEFEE, RFNF I b UERF AT S — WH2
7 IADFBTY VTR LT T )V ADFAE %2 Rt
MERE > 3y MBUCBIT 2 EZR D 501 Uiz, Mifd
HM TR AmEIcEZDH B T ENbh > Tz, Total rally
time, Rally time, % time played, Work density & L T
KURHNEROZRI, By Y TVADL T Y
TWVALIDBBEORGVHETHoL LZRLTY
Teo FI, BTV ITNWRARZFY VTV, v
Flzby bd2EEBNEDZL, 13RI SEHIX
DELDYay PIEELTW:, Y —DAE—F
7V ROR#Z/RT & TN Shot frequency (& iifEH
BNCEDIZNT Ebo e, AWFSHERN 51§57
T—aN, Bk AT3Y —WH20 7 — LOKHEz
g 28T Iczs L bic, a—FH bk L—=
VERS BBROBEMGIERICE 2 C EDFENS, L
MUBEMS, BRERTNRINR IV VICBd 30980
HOENCREL TWAB T e ZEA S L, SH%E LMD
A7V —%BD IO ZLOREIN T -2 ZERKL
TR EDND B b,

E IR

RS2 20244F B IER AN AT WL AT BT #
BIIC & D170 2% TH %o
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