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The aim of this study was to investigate the effects of age on the start performance of
male and female in competitive swimming. The subjects were top level Japanese
competitive swimmers in 100m distance at 2018 Japanese Championships in swimming
(50m pool). All swimmers were divided into 4 age groups (G1: 11-12 ages group, G2:
13-15 ages group, G3: 16-18 ages group, and G4: over 19 age group). The start parameters
(reaction time and 15m time) were analysed. In almost all of events (except for male
butterfly event), the reaction time was not significantly different between groups. On the
other hand, in all events at males, the 15m time was significantly different between groups.
In all events except for backstroke at females, the 15m time of the G4 was significantly
shorter than the G1 and G2. From the results, it is suggested that the reaction time was
not different with age, whereas the 15m time was shorter at both males and females with
advancing age.

Key words: swimming, reaction time, 15m time, four strokes
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fEoThEEINDEB 2 DD, LnLns, AZ—NIBT 2580 %<0, o]
T A=< AN 75D 20 mREHOLELIZIRFEERRIZLTRY 67 1217
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NETTA, JKE, PR ICHIG LI B LHIKERTFEEE 282 4 DOFERX Sy
ZULFOIOEEL, Lz, 11 5D 12 X 0% Gl, 13 D 15 X 0%
G2, 16 1D 18 kX 53% G3, 19 il EX 0% G4 LT, ARHFFECREE LT 4
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NPT B LA HRBOVT 7 a2 A MW TE, Kruskal-Wallis © H BiiE % H
VY, ZDH% DR EEL T, Dunn-Bonferroni %% Tkt bl L7z,

FERHLERIZIE, FEFHEMNTY 7 IBM SPSS Statistics version25.0 (IBM, Armonk, NY,
USA) & e, A EARER, Wi p<0.05 &L7-.
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IRAEMFROOIZ. SHIZ, ZTFORBEBLIOE FONEZTITALFEEITH LTS
HILREEAT T4 R, B13X 774D Gl X G4 JobUT 7 ar 24 BNEE
IZELNZ EDFRD BT,

B. 15m 18 FF L

Table 2 |2, &4 H BILOMEAVED 15m @iEK 2R3, —ThLE S BT o
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TOHEBICEZEBRELAT IR, HRETIIAFD G2 L G3 MBLUG3 &
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FEVY 15m il Re ] 23 < Ao T e,
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RGN SR N AR
TIKEIZHOWT, Tl G2 & G3 MEBRW -2 o, B TldeTott
T 15m @mEE A B EL o T,

V. B2
A. VT 7 arHALIDONT

VT 7varZANL, AZ— T TR, AZ—ba X0 RPBETH5ETICE TS
KT s, R DU T 7o as ZALITHONWT, KFETIELFO B BE, BF0
BT TALNGRE RN A TOMARB THERZEDE DO LILR) -7 (Table 1).
BB FEA G e U 28 RUS RSB 32 B AR ANORIEHERE W o7 —2|2k
ML, KRR O G G 2 3Bk A 2 BE D ECORER (25 FUGKRR-) 122V T,
11 305 20 s D& F T T 0.361 #0005 0.381 F0, B+ Ti3 0.353 #7225 0.374
Bodifs, Bilblz 0.021 BLUANThHo7=. E6IT, FlinfED 25 SR O
HRZEE HDE, LAY 0.040 Fo5 0.044 7, B8 0.030 Fo75 0.048 FLOHiH
Tholz W, FKkOAZ—NX, EFROLH72BMR IS TIERL, 2710 J1% %
STUTONLENETHL720, FERICHB T 52N TERNS DD, RIFFEO L+
DHMBEE FONZTTALNKE L RN T I a2 4 Lo OB R
FOHRAEDFEE DL, 73 0.02 o5 0.03 B2, 557-238 0.02 #0725 0.04 7, H:
RNDEFEER 2B IO FEFHOEE A DL, 20705 0.03 05 0.07 7, B2
0.04 FO/ 5 0.14 B OHFIFHA T o7 (Table 1). JefTHFZE 1V D4 By S RE ] O A= i ]
RAWIEDVT 72t ZA LOMARMNCIB T L EEEDOZIE, BAFEERNCHAARAN
THONDIEDILODEDH B RENIE)ND, VT 7 aZA LT, HARIOEHEAR
MIZHIT R FH O EARZIT DO TIIRVINEB 2 HILD.

A DHMBBBLIOEFDNREZTTALEETIFIMHAE OV T 7 a2 A LITH
BEENHOLNHDOD, ZEEREDMR, BF 27740 Gl & G4 LOMIZD
A BZENLNTZ (Table 1). BFRETT74D G4 DVT7varZA LT R T
0.69 F> T (Table 1), S D Iy T L~V OBRFT-HDVT 73 a2 A 25(0.69 F5) 9
ERIFREDIETHHT-. — T, BFARZT7T74D Gl DUT I arXA LT 0.64 F&
(Table 1), AN DR 7L XNV OERTFELIDEENIT a2 A L& R TV,
HAD 20, Bk LAELY T 7 as A AEDBIEMEMENZ L2 HEL TWDE
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EDD, BEOH U FIEDE R T 7 a A KM RIET BT D720 Eeb B 2 55,
HEHD 2%, N7 7= O EIZL > TAY — B~ EIMZDRERINE DL
EHELTCNDTD, Sy T L—MLERIT 7L a A ML RIE 3 Al REMER
BEZOND. LLRDD, KL TIE Ay 7L —MLEDRES, AZ— a2 b
5SROI DWW TEHAIL TR 28, Gl X° G4 DB 1 R\E 7T &FO /I
L —MIER, AZ—ME~DSIERB IO N EIMZ AR N E DL/ > Tz
IARHTHS. SBOBEELT, N7 7L —MLELE B LoD, fH MBI
R BERRIIIGC TEDINIAZ = E~TJE MR TWDDRETT DR
A9.

ERRERSICHIG LM 78 FO 100m B HRBICBITV T 7o ar A ATONT,
LAY 0.7340.04 F, FF723 0.69+0.03 FTHY, IRPHE I LD ~1EH TE72)»
STEDVT I ar A LEOMICHE B3 A LNRNEREL TG 9. k&%
BRUNZ 3 UKIEDU T I a AA LG YE T 58, 218 0.67 7, HF730.67Th-o
7o, JATHRGE O DVT I ar ZALEEETHE, RIFFEO LT3 0.06 £, B4
0.02 FIFEE O Z7RL TV, Tor et al 3, 15m R EIC 22 KIF 4 E
BIRNTGA=BD—2L LT, TryZ I IT KT M ~DOBE O U EE 42217
TWo. 7ay i CHEATELHEEIL, A¥—NE~INZ T2 1N %EINZ TR OFE
35725 118 (DAL ORI ) IZ k> Tk ED. BEFHO 21T, FUKE THAY—h
BAINZ LA RS THIET, DB RERDHIEEREL TVD. IFEEKEL
THITUE, LORER AT~ E~NZDHIEE, EMA DM E RS TH2EMK
DHND. LIZhio T, Bk U EZ &< T DITITRE R A ST D0 ERHY,
TNERZBT DO T I ar A LERMLTERNWIENEZbND. £, Bk
O LR D[R] 2T, Bishop et al.?1X, 10 05 16 DB ki T4 %t
G802, 8 BEDTTAF AN I —=0 7 B LA R, N —=0 7 RS T
ROV LR BE A B SN L 72345 L T, Rebutini et al 228 F7=, 10 4 (B 17
%, v 3 4) DR NDOBIKETERGIC, 9 BEOTIAFT AN I N —=0 T %
FEhi U7 R, S RAMEIGHE IR O i BA R LR BREf R R h LV 7 3 W) B L72& 1T,
AH—RMEDOAKEIF EASINZ T EBEOH UK E RSB B ELZ @S L T
5. TIAFT AN w7 e —=0 70, i ORERE A7V (AR yFa—h=027
YA :SSC) ZFIH L TY— DI IR ) mD DL — =7 THY, AIRE7RIRY
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R CRER NDREEEITOEIN S L CTHIRRHLZ LML TS W, —FT,
JEATHRGE 2 ClE T TAFH AN 7 N — =0 7 535 R KAl S O8I 8 %2
LHEL TNDZEND, RERKEENENHDIVRWFIKDAZ —MIBWTH Y
TAFT AN I == T HATHIZE TR ER S I REL R IUZL, J15 N R DR H]
BECThHoTo L THORERNELESL, BkOHUSEE O [m] FIZ-27203% Al REM:
W#HEEZ BIND.

Miller et al.'®{%, 100m f& B DYT 7 alZADIHONWT, FIKEDIT 7 a4 4
LMD 3 FEH VLB EEREL TS, AIFRICEW ORI DY T I ay
KA LDMEOFE H 0GB KRE] 27~ L Tz (Table 1) . kS OAX—RNE, flioofi
HEREERD, KFNPHLDOAX—NThD, AL —NEBEHEZ TR T, O LE
DT — VEENBBENTALEIZHY, B LB AZ— e THOFE B OAZ—RE b
RHEBOIEEE LRI ~SBEISEDRERIN WD, WIKEDVT IvarZ A A
DMl 3 FEB ZOBEVEAIZRL COZEE X BIND. IR TR RS I2RB VDTN
VI ANR =Ly D LIS K E AZ — N OB E RS VB 80T,
Tkeda et al.'V|%, N7 ARE—ILy YO HARICEST, VT 7y ar 24 MHE
IRFENIRNZEE WAL TND. EED 21X, Ny ZA e —IL P E LB O 4

TIKE T RE 1 ZDOVT I a ZALN 0.60 HEREL TS, REFFEDO% 5
ELTERTOBRESIZB W TE NI AR —I Ly VPO GRS TEY, HkE
DIVT I ar ZALR R L EBITNT ORI TS 0.5 BE®%EnD 0.60 B
(Table 1) &, JeATHFTE 29 LRFRE OfEZ/RL T

B. 15 i@ KFIZ2WT

AWFZETITAERS D 15m iR ] O Z IOV THAE L2, 10 505 12 5D
EWN by 7 BRFE R G LU 1830 T RpkiEIZB 5 100m OFLdkE 15m i
WP EDBRICOWTH BERIEOHBAMREED TND. LTei-> T, Ya=7 %
FITBWTH 100m FE H OFHEGELEEHMEO BRI O—->LL T, 15m @il RFE O U
B 54 5L 2%, Vorontsov & Binevsky?” 13, 11 5225 16 £ TO B - #F42 %t
£LLT 100m HHRBOUEIC OV TEHIRUIZRER, Flnl > TR ITA B
IU7ZE S L TWNA. 15m WiEEEREIE 100m OB kIR G952 s 1830
MBI RE 15m il RE S FAE 95 TR B 2 DD, ABFEORE R CIE B 4ok
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BIZRFEH O 15m @B EICHARE CHEZRZENRD O, BT Cldaf e ol
RENZB N THA BERZEZNRO ST (Table 2) ZEMD, FEIZLEV 15m @i L
DEAME T HENZD.

FAEH O 15m EERFHEIZOWT, BHETIIL 0O G2 & G3 [#], G3 & G4 [#l%
BRUNe 2 TO AR CTHAARD LD 2T BRI 2> Tu/e (Table 2) . 3%
TIATITLF D Gl & G2 [#], G3 & G4 WAFRW 22 TO A THEIC D 15m
IR A BICEI 2o Tz (Table 2) . AR 191%, ABIGEAZTT A1)
% 15m i H & T EBk NS L ORI BRADHBEBRIZEDOONIb DD,
KE EERE TIIA B ABEBMRN RO LI 2 E 2l AL CUA. Garcia-
Ramos, A, et al., Y%, A<M F a7 L F—L2D 17 kB FEKET 15 4252
EL, MR —=0 T INAT Ty Mo Y 7 Ok E &5y 7 A% — (WA 7% 12 B
&, A= RICREINTAY I TV — B AR TEHOAS — ) &2 W AZ— RN
TV ANKIET ROV TRFIL 72, ZOFER, 10m @il Ok EifES
L CAZT7TA DY O FHE ) OB LB & O SER EORMICA B A OB
BIfREZRD TS, ZNHDFER NG, 7a— o\ Z 774 B2\ T, Mo
XT—OHINA 15m G@IBREHE OG5 L TS FTREMN B 2 b, kD ¥
X, BAOEEBROOBEEE DR EIZONT, 91D 16 mMETIH 2 I LA E
IREEMDBSRBO LN ZEZHEL TS, A V1%, HRAKIKERTFOEREE B IO
NEFELIAER, PREMTELZFIVE B FOHIDEESH IO E &P RE
WEHREL TV, — 5T, HHEL ¥, WEICBITAERICH ST BBk O Z (L
IZOWT, BLEBIZFR THoTEHREL TS, 2070, IREIZBITHFE oM
D37 — X FBRIZEEINL COA ATREMED B X DD, F72, Guimaraes & Hay? 13,
AP =D T T NAEDD Im ETOBBERHEARECH R EORBRICOWTIREFILEZ
fE R, om WIER R LA RELY R LOMICA ERADOMHBBRERD TS, LI
ST, FIIED FREO ST — ML O 2 A B ML ANZ T T8 T5
15m 388 RF ] O B 1 5 B2 AT T RIREMEDN B A B, 12720, AR TIEE O
15780 —RAKKR BT 57 —Z 2 EL TORNZD, IO ST —o ki D ZE1L
MNEDIINT 15m W I B E MITL TODDO0, SEBRETT D0 ERH S,

—J7, WFOEXZTIE Gl Jobho AR 15m @ik A A EICES, L+
DR ETIE G2 & G3 MZEFRW=2TOHRMT 15m @il R A E Bkl
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T CIEEURE LUK E O 15m @i e 234 Co AR B ¢ B (2 4E) - 7= (Table 2) .
L72h3o T, RBFFEO R RE TIEL T DR E B IS 7 O Uk E LIk E H34F
(PR 15m i IR 372D, L F- OB RE I OWTE, 12 FOEFELIDE £
NEL EOFEOBERFNMEN TN oENRD.

Bk E LFIKE DAZ—MIONWT, HIKE TIIAZ—EEZ HWVRWEENLDAZ
—hTHY, FykE TIIAKEOKPEER —FEE B (—BOATC 1= O A% 7 Z
ADWODBFFENTND) EHNTWD. DT, 7a— L ENETTADAZ—REIT
FRRIC I T D EMTERNWEE 2D, AX—NRHE TP DT FARIZ O W T, 5
L EHIDOVKIEI VLR E D7 TA RO IR RV ER A S TS 17, Seifert
et al.2? |, KT RPAHRIZ, 15m i@IEBFEFE &7 T A RO FT BRI & O I A &
R A OFBERBBRERD TEY, B~ O@EVRTIITITAR O ERF A &
WEREL WD, F iz, VT IARNHIOBERER B W UkE Ok E IR IR0 5
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Table 1. The reaction time for each group both females and males in four strokes

Table 2. The 15m time for each group both females and males in four strokes
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G1 G2 G3 G4 .
11-12 age 13-15 age 16-18 age 19- age p-vakis Liliereces
female Freestyle (s) a 068 + 0.04 066 + 0.04 065 + 0.04 068 + 0.05 0.032
(n=16) (n=10) (n=20) (n=33)
Butterfly (s) a 0.67 + 0.04 069 + 0.07 066 + 0.04 066 + 0.05 0.222
(n=16) (n=9) (n=20) (n=30)
Backstroke (s) a 060 + 0.03 0.60 + 0.04 0.59 + 0.04 058 + 0.04 0.638
(n=16) (n=8) (n=18) (n=31)
Breaststroke (s) a 0.68 + 0.05 0.67 +0.05 066 + 0.03 0.67 + 0.04 0.350
: (n=16) (n=10) (n=20) (n=22)
male Freestyle (s) 50.67 (0.09) 0.66 (0.14) 0.63 (0.09) 0.67 (0.06)  0.261
(n=16) (n=8) (n=18) (n=46)
Butterfly (s) a 0.64 + 0.04 0.65 + 0.07 0.67 + 0.06 0.69 + 0.06 0.008 G1<G4*
(n=16) (n=11) (n=19) (n=46)
Backstroke (s) a 0.58 + 0.04 057 +0.06 0.59 + 0.04 057 + 0.04 0.222
(n=16) (n=9) (n=19) (n=40)
Breaststroke (s) a 066 + 0.05 064 + 003 0.65 + 0.05 068 + 0.05 0.021
: (n=16) (n=12) (n=21) (n=50)

a: Values are mean = SD

b: Values are median (interquartile range)

*(p<0.05): significantly different
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G1 G2 G3 Ga .
11-12age  13-15age  16-18 age 19-age  P-Value Differeces
female - eestyle () 7.38 + 016 6.98 + 0.14 692 + 022 6.79 + 017 0.000 G4<G2*, G1** G3<G1*™; G2<G1*
: (n=16) (n=10) (n=20) (n=33)
Butterfly (s) {760 + 028 732 +021 694 + 031 683 + 020 0000 G4<G2™, G1*; GI<G2*, G1**
L (n=16) (n=9) (n=20) (n=30)
Backstroke (s) 822 + 034 7.83 + 025 7.68 + 028 7.50 + 0.35 0.000 G4<G1** G3<G1**, G2<G1*
L (n=16) (n=8) (n=18) (n=31)
Breaststroke (s) | 8.75 + 0.35 827 + 024 825 + 022 792 + 024 0000 GA<G3™, G2, G1*; G3<G1™, G2<G1**
............................................. =18 (=10)  (ne20)  me22)
male e reestyle (s) 1694 £0.19 641 +021 607 £ 014 586 + 019 0000 G4<G3™, G2, G1™; G3<G2™, G1™; G2<G1™
: (n=16) (n=8) (n=18) (n=46)
Butterfly (s) 17314020 641 +027 609 + 022 585+ 016 0000 G4<G3™, G2, G1* GI<G2™, G1; G2<G1**
L (n=16) (n=11) (n=19) (n=46)
Backstroke (s) 7.04 + 030 7.16 + 0.26 6.84 + 019 646 + 024 0.000 GA4<G3™, G2 G1***: G3<G2™, G1**; G2<G1™*
L (n=16) (n=9) (n=19) (n=40)
Breaststroke (s) | 8.31 + 021 7.54 + 026 7.07 + 023 674 + 021 0000 GA4<G3™, G2, G1; GI<G2**, G1** G2<G1**
L (n=16) (n=12) (n=21) (n=50)

Values are mean + SD

*(p<0.05), **(p<0.01), ***(p<0.001): significantly different
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