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Gaps of sporting experiences between talented athletes and senior elite athletes

in Japan in terms of performance milestones and training volume
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Abstract : Synthesising scientific evidence related to main characteristics of athlete development
pathways in the Japanese population has not been reported. The aim of the study was to identify
both commonalities and differences in various sporting experiences by synthesising evidence from
previous findings on the participants of Japanese local talent identification and development
programmes (i.e., TID participants) and Japanese representative (i.e., senior elite) athletes.
Quantitative data was obtained from the previous findings on sporting experiences (i.e.,
performance milestones related to competitive achievements, training volume) for both local TID
participants and senior elite athletes. As a result, local TID participants and senior elite athletes had
different performance milestones and training volumes for each sex and sport. The weekly training
volume increased progressively with age for both local TID participants and senior elite athletes,
regardless of sex. Compared to senior elite athletes, the sports in which the performance milestones
and training volumes of local TID participants were the same or later starting age or the same or
less training volume have a potential to be strategically selected within the current structure of the
local TID programmes. However, the sports other than the ones mentioned above might require
restructuring the local TID programmes to account for the differences in performance milestones
and training volume. These findings might help in selecting target sports for local TID programmes,
which is one of the entrances to athlete development pathways, and in restructuring the programmes

to align with the sports in Japan.
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Table 1. The starting age for summer sports: the comparison between the Japanese male TID participants and
Japanese senior elite representative male athletes for Asian Games; and the comparison between the Japanese TID
participants and Olympic medalists; the comparison the Japanese senior elite representative male athletes for Asian
Games and Olympic medalists.

Kinugasa & Gulbin

Reference (2021)'3: JOC (20197 Ikeda et al. (2022)” Kojima et al. (2022)%
(De\i\ll:g;ent Subject group Japgnés;’l}'{lilg,;gg for JPN for Asian Games 2014 OG medalist lgalgzg&lﬁliii?‘zgoﬁ:z)g 2018 (mixed
stage) Performance milestone Starting age (yrs) Starting age (yrs) Starting age (yrs)
Sport n Mean SD n Mean SD  ES(vs TID) n Mean SD  ES(vsTID)  ES(vsJPN)
Ja(pTa_';f;;?D Unspecified Sports 41 104 = 3.1
Archery NA 15.0 4 143 + 15 129+ 19 95 + 27 030 * 1.87  Hx*
Athletics High-jump NA 14.1 3 123 + 06 0.63  ** 96 128 + 39 065 ** 0.3
Athletics Long-distance N4 14.1 113 + 26 030 * 96 128 + 39 065 ** 039 *
Athletics Sprint NA 14.1 10 115 + 29 036 * 96 128 + 39 0.65 ** 034 *
Athletics Race Walking NA 14.1 145 + 1.7 136 *** 96 128 = 39 0.65 ** 044 *
Badminton NA 6.5 11 84 + 1.7 0.70  ** 22 81 = 1.7 0.85 *k* 018
Baseball NA 29 78 + 13 1.03  *+* N4 NA NA
Basketball NA 17 98 + 35 0.19 8 88 + 29 052 ** 030 *
Beach Volleyball NA 230 + 42 3.95  kwk 8 176 + 3.7 225 HEE 140wk
Boxing NA 13.5 6 115 + 49 033 * 9 134 = 37 094 **% 045 *
Canoe Slalom NA 9.7 4 103 + 45 0.03 64 106 = 3.1 0.06 0.09
Canoe Sprint NA 9.7 9 132 = 30 0.91 ik 64 10,6 = 3.1 0.06 0.84  *kk
Clay Shooting NA NA NA 32 125 + 34 0.65 ** NA
Cycling Road NA 13.0 5 150 + 07 1.55  ®#% 65 122 + 46 044 * 0.63  **
Cycling Track NA 13.0 9 143 + 33 124 *** 65 122 + 46 044 * 047 *
Diving NA 3.8 3 103 + 0.6 0.03 41 75 £ 19 113 #% 5] ek
Equestrian NA 12.3 7 99 =+ 39 0.16 19 92 + 50 032 * 0.15
Fencing NA 11.5 10 113 + 39 028 * 24 96 + 23 028 * 0.60 **
Football NA 6.3 33 6.1 = 21 1.59  x** 31 62 + 28 141 *0.04
Summer sports Golf NA 35 12 73 o+ 21 1.06  *** 6 9.0 £ 29 045 * 0.71  **
(E-stage) Gymnastics Artistic NA 5.5 9 54 £ 14 173 *xx 45 57 £ 20 182 ** 016
Gymnastics Trampoline ~ NA 55 16 56 + 19 170 *** 45 57 = 20 1.82 *** 0.05
Handball NA 23 108 + 24 014 22 93 = 4.1 032 * 045 *
Hockey NA 1.7 + 38 041 * 40 62 + 23 1.54  kkx 230 ek
Judo NA 6.5 10 57 + 28 1.54  *k* 5] 86 + 29 060 101 FeE
Karate NA 4 65 + 57 1.17  **% N4 NA NA
Modern Pentathlon NA 18.5 8 191 + 46 2.58  wkx 6 113 = 45 027 * 171
Rifle Shooting NA 214 8 198 + 43 2.84  kkE 32 125 = 34 0.65 ** 2.04 Rk
Rowing NA 17.0 15 157 + 2.1 1.84  *+* 13] 144 + 32 126 *** 042 *
Rugby NA 9.9 7 98 =+ 46 0.17 9 11.7 + 47 038 * 041 *
Sailing NA 13.4 108 + 438 0.12 33 78 + 28 0.88  *k* (92 Hk
Swimming NA 6.6 16 58 + 38 139  x** 89 62 + 28 1.45 #5013
Table Tennis NA 6.3 6 63 + 20 137 xx* 8 51 = 1.5 1.82  #kk 070  RE
Tackwondo NA 4 113 + 53 027 * 24 85 £ 27  0.64 * 090 Hx*
Tennis NA 6.7 6 58 £ 19 1.54  *#% 23 47 + 18 2,10 *Ex0.60 ¥
Triathlon NA 18.0 5 160 + 34 1.79  #* 6 153 + 53 143 **x 015
Volleyball NA 26 107 + 24 011 11 122 = 1.6 063 ** 068 **
Water Polo NA 10.3 5 120 + 29 0.52 ** 25 101 + 3.6  0.09 0.54  **
Weightlifting NA 14.0 150 + 0.0 1.56  *** 26 11.8 + 27 047 * 1.28 A
Wrestling NA 7.3 12 93 + 54 030 * 53 102 + 3.7 0.06 022 *

Data are shown as mean +SD. No SD data is displayed if the sample size is less than three according to the
reference.

Determination of effect size (ES) according to Hedge's g (vs. the T stage), *: Small (g=0.2-0.5); **: Medium (g
=0.5-0.8), " **: Large (g>0.8).

Note, the T stage: the stage from TID to national youth representation; the E stage: the stage from senior elite
representation to higher international levels; TID: Talent identification and development; OG: Olympic Games;
JOC: Japanese Olympic Committee; JPN: senior elite representative athletes; NA: not applicable.
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Table 2. The starting age for summer sports: the comparison between the Japanese female TID participants and

Japanese senior elite representative female athletes for Asian Games; and the comparison between the Japanese TID

participants and Olympic medalists; the comparison the Japanese senior elite representative female athletes for

Asian Games and Olympic medalists.

Kinugasa &
Reference Gulbin (2021)"); Ikeda et al. (2022)” Kojima et al. (2022)'¥
Event JOC (2019)*
(Development Subject group ;gll)\?rt‘zfeog?l; JPN for Asian Games 2014 OG medalist in Rio 2016 & Pyeongchang 2018 (mixed
stage) Rio 2016 data both men and women)
Performance milestone  Starting age (yrs) Starting age (yrs) Starting age (yrs)
Sport n Mean SD n Mean SD ES (vs TID) n Mean SD  ES (vs TID) ES (vs JPN)
Jagf’_:f:;;l[) Unspecified Sports 59 103+ 3.1
Archery NA 14.0 5 174 + 112 172 ** 19 95 £ 27 027 * 1.47  wFx
Artistic Swimming NA 8.2 11 93 + 13 034 * 41 75 £ 1.9 105 *EE 100 R
Athletics High-jump NA 12.5 NA NA 96 128 + 39 0.69 ** NA
Athletics Long-distance ~ NA 12.5 7 13.0 14 091 *+k 96 128 + 39 0.69 ** 0.05
Athletics Sprint NA 12.5 15 113 32 032 * 96 128 + 39 0.69 ** 039 *
Athletics Race Walking ~ NA 12.5 NA NA 96 128 + 39 0.69 ** NA
Badminton NA 58 14 71 + 13 112 22 81 + 1.7 079 ** 0.64 **
Basketball NA 8.0 34 89 + 19 0.51  ** 8 88 + 29 049 * 0.05
Beach Volleyball NA 3 233 + 15 425 wek 8 176+ 37 230 *¥k 171w
Boxing NA NA NA 9 134 + 37 098 *¥* NA
Canoe Slalom NA 12.0 NA NA 64 106 += 3.1 0.10 NA
Canoe Sprint NA 12.0 4 130 + 38 0.86 *** 64 106 + 3.1 0.10 0.77 **
Clay Shooting NA 4 228 + 62 376  *Fx 32 125 + 34 069 ** 276 Fxx
Cycling Road NA 19.5 4 203 + 39 318 *Ex 65 122 + 46 048 * 177 kxx
Cycling Track NA 19.5 11 189 + 63 230 Rk 65 122 + 46 048 * 1.38  kEE
Diving NA 9.0 3 93 £ 15 033 * 41 75 £ 1.9 1.5 **x 096 kR
Equestrian NA 17.5 NA NA 19 92 + 50 030 * NA
Fencing NA 14.0 13 120 + 39 0.52  ** 24 9.6 + 23 024 * 0.81  Hxk
Football NA 28 71 + 23 111 ek 31 62 + 28 137 #%% 035 *
Golf NA 10.0 12 81 + 1.9 0.75  ** 6 9.0 + 29 042 * 040 *
Summer sports Gymnastics Artistic NA 33 9 51 £ 09 1.78 %% 45 57 £ 20 172 ¥ 032 *
(E-stage) Gymnastics Rhythmic ~ NA 55 3 47 £ 0.6 1.84 kxk 45 57 £ 20 172 ¥ 051 **
Gymnastics Trampoline ~ NA NA NA 45 57 = 20 172 *** NA
Handball NA 16 10.8 + 26 0.17 22 93 £ 41 029 * 042 *
Hockey NA 11.5 19 11.7 + 34 044 * 40 62 £ 23 146 *F* 204 Ex
Judo NA 7.0 13 65 + 23 128 *k* 5] 86 + 29 056 ** 0.75 **
Karate NA 4 80 + 22 0.75  ** NA NA NA
Modern Pentathlon NA 21.0 6 203 + 4.1 313 Rk 6 113 = 45 031 * 2,09  kEE
Rifle Shooting NA 20.5 8 18.1 + 34 249 Rk 32 125 + 34 069 ** 1.65  kH*
Rowing NA 16.0 3 140 + 26 120+ 131 144 + 32 129  *%% 013
Rugby NA 11.0 27 123 + 6.7 044 * 9 1.7 = 47 042 * 0.10
Sailing NA 11.5 3 9.0 + 44 041 * 33 78 + 28 0.83 ¥k 04] *
Softball NA 15 109 + 3.1 0.19 NA NA NA
Swimming NA 4.1 16 50 + 23 1.79  **% 89 62 + 28 140 ** 044 *
Table Tennis NA 3.7 13 54 + 21 1.66  *** 8 51 = 1.5 175 ** 016
Taekwondo NA 15.0 NA NA 24 85 = 27 0.60 ** NA
Tennis NA 5.7 5 7.0 + 1.7 1.09  #*k 23 47 £ 1.8 200 *¥k 129 wEx
Triathlon NA 16.7 7 9.1 + 56 2.58 Rk 6 153 = 53 150 ** 070 **
Volleyball NA 6.8 30 90 + 1.8 048 * 11 122 + 1.6 065 ** 1.83  *x
Water Polo NA 15 115 + 32 038 * 25 10.1 + 3.6 0.06 040 *
Weightlifting NA 143 3 153 + 06 1.64  *F* 26 11.8 + 2.7 050 ** 134 kEx
Wrestling NA 6.6 4 8.0 £+ 42 0.73  ** 53 102 + 3.7 0.03 0.59 **

Data are shown as mean +SD. No SD data is displayed

reference.

if the sample size is less than three according to the

Determination of effect size (ES) according to Hedge's g (vs. the T stage), *: Small (g=0.2-0.5); **: Medium (g
=0.5-0.8), ***: Large (g>0.8).
Note, the T stage: the stage from TID to national youth representation; the E stage: the stage from senior elite
representation to higher international levels; TID: Talent identification and development; OG: Olympic Games;
JOC: Japanese Olympic Committee; JPN: senior elite representative athletes; NA: not applicable.
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Table 3. The starting age for winter sports: the comparison between the Japanese male TID participants and

Japanese senior elite representative male athletes for Asian Games; and the comparison between the Japanese TID

participants and Olympic medalists; the comparison the Japanese senior elite representative male athletes for Asian

Games and Olympic medalists.

Kinugasa & Gulbin

3 9) i 14)
Reference (2021)2; JOC (2020 Tkeda et al. (2022) Kojima et al. (2022)
Event . Japanese TID, JPN for OG . OG medalist in Rio 2016 & Pyeongchang 2018
(Development Subject group in Pyeongchang 2018 JPN for Asian Games 2014 (mixed data both men and women)
stage) Performance milestone Starting age (yrs) Starting age (yrs) Starting age (yrs)
Sport n Mean SD n  Mean SD ES(vsTID) =n Mean SD ES(vs TID)  ES(vs JPN)
Japanese TID .
(T-stage) Unspecified Sports 41 104 =+ 3.1
Alpine Skiing NA 50 + 42 NA NA 30 38 + 26 228 Rk NA
Biathlon NA NA NA 32 117 + 33 041 * NA
Bobsleigh NA NA NA 22 219 =+ 35 3.55  kkk NA
Cross Country Skiing NA NA NA 26 82 + 47 0.58  ** NA
Curling NA 106 + 24 NA NA 35 96 =+ 35 024 * NA
Figure Skating NA 50 = 1.2 NA NA 34 53 + 21 1.89 ok NA
Freestyle Skiing
(Aerials/Halfpipe/Slopes ~ NA 87 == 32 NA NA 16 85 + 53 0.50 * NA
tyle)
Freestyle Skiing (Cross) NA 87 + 32 NA NA 6 11.0 + 9.1 0.14 NA
Winter sports Fre?;%euslg'“g NA 87 + 32 NA NA 5 40 = 14 214 *r N4
(E-stage) &
Ice Hockey NA NA NA 82 58 + 24 173 Hkx NA
Luge NA NA NA 15 93 + 24 037 * NA
Nordic Combined NA 11.0 + 1.9 NA NA 10 81 + 26 0.76  ** NA
Short Track Speed NA 64 + 29 NA NA 32 82 + 33 069 ** N4
Skating
Skeleton NA 170 + 2.8 NA NA 6 177+ 29 237  kEE NA
Ski Jumping NA 8.8 + 35 NA NA 13 72 + 30 1.04 NA
Snowboard (Big .
Air/Halfpipe/Slopestyle) NA 72 = 38 NA NA 18 7.8 + 43 0.74 NA
Snowboard NA 72+ 38 NA NA 8 59 + 38 140 N4
(Cross/Slalom)
Speed Skating NA 44 = 24 NA NA 35 84 + 49 050 * NA

Data are shown as mean + SD. No SD data is displayed if the sample size is less than three according to the

reference.

Determination of effect size (ES) according to Hedge's g (vs. the T stage), *: Small (g=0.2-0.5); **: Medium (g

=0.5-0.8), " **: Large (g>0.8).

Note, the T stage: the stage from TID to national youth representation; the E stage: the stage from senior elite

representation to higher international levels; TID: Talent identification and development; OG: Olympic Games;

JOC: Japanese Olympic Committee; team JPN: senior elite representative athletes; NA: not applicable.
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Table 4. The starting age for winter sports: the comparison between the Japanese female TID participants and

Japanese senior elite representative female athletes for Asian Games; and the comparison between the Japanese TID

participants and Olympic medalists; the comparison the Japanese senior elite representative female athletes for

Asian Games and Olympic medalists.

Kinugasa & Gulbin

9) HH 14)
Reference (2021)%; JOC (2020 Ikeda et al. (2022) Kojima et al. (2022)
Event . Japanese TID, JPN for OG . OG medalist in Rio 2016 & Pyeongchang 2018 (mixed
(Development Subject group in Pyeongchang 2018 JPN for Asian Games 2014 data both men and women)
stage) Performance milestone Starting age (yrs) Starting age (yrs) Starting age (yrs)
Sport n Mean SD n  Mean SD ES(vsTID) »n  Mean SD  ES(vsTID)  ES(vsJPN)
Japanese .
TID (T-stage) Unspecified Sports 59 103+ 3.1
Alpine Skiing NA 40 + 0.0 NA NA 30 38 + 26 221 ***  NA
Biathlon NA 208 + 23 NA NA 32 11.7 + 33 044 * NA
Bobsleigh NA NA NA 22 219 + 35 3.61 R NA
Cross Country Skiing NA NA NA 26 82 + 47 0.57  ** NA
Curling NA 68 = 2.0 NA NA 35 96 =+ 35 022 * NA
Figure Skating NA 65 + 44 NA NA 34 53 + 2.1 1.80 *** N4
Freestyle Skiing
(Aerials/Halfpipe/ NA 172+ 7.0 NA NA 16 85 + 53 049 * NA
Slopestyle)
Freestyle Skiing (Cross) ~ NA 172+ 7.0 NA NA 6 11.0 + 9.1 0.18 NA
Winter sports T
(E-stage) Fre?;‘[f;slf;mé NA 172 £ 70 NA NA 5 40 + 14 209 N4
Ice Hockey NA 59 + 31 NA NA 82 58 + 24 1.66  *** N4
Luge NA NA NA 15 93 + 24 034 * NA
Short Track Speed NA 86 + 13 NA NA 32 82 £ 33 066 ** N4
Skating
Skeleton NA NA NA 6 177+ 29 240 ** NA
Ski Jumping NA 75 + 34 NA NA 13 72 £ 3.0 1.01  *** N4
Snowboard (Big #x
Air/Halfpipe/Slopestyle) NA 121+ 7.7 NA NA 18 78 + 43 0.73 NA
Snowboard o
(Cross/Slalom) NA 121 + 7.7 NA NA 8 59 + 38 1.38 NA
Speed Skating NA 43 + 15 NA NA 35 84 + 49 049 * NA

Data are shown as mean + SD. No SD data is displayed if the sample size is less than three according to the

reference.

Determination of effect size (ES) according to Hedge's g (vs. the T stage), *: Small (g=0.2-0.5); **: Medium (g

=0.5-0.8), ***: Large (£>0.8).

Note, the T stage: the stage from TID to national youth representation; the E stage: the stage from senior elite

representation to higher international levels; TID: Talent identification and development; OG: Olympic Games;

JOC: Japanese Olympic Committee; JPN: senior elite representative athletes; NA: not applicable.
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Event . Age
(Development stage) Sport 1.2 3 4.5 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Japanese TID
(T-stage)

Unspecified Sports

Archery 1

Athletics High-jump 1

Athletics Long-distance 1

Athletics Sprint 1

Athletics Race Walking 1

Badminton | 1 |

Baseball

Basketball | |

Beach Volleyball | |

Boxing L 1 I

Canoe Slalom

Canoe Sprint 1

Clay Shooting |

Cycling Road 1

Cycling Track 1

Diving | 1 I

Equestrian 1 I

Fencing 1 |

Football | 1 |

Summer
Olympic

Games . -
(E:EZZ) Gymnastics Artistic .

| 1 |

Gymnastics Trampoline 1

Handball |

Hockey |

Judo | 1 —|

Karate

Modern Pentathlon I 1 |

Rifle Shooting | | 1

Rowing | 1 |

Rugby I 1 |

Sailing | 1 |

Swimming | 1 |

Table Tennis | 1 |

Tackwondo | |

Tennis | 1 |

Triathlon | 1

Volleyball |

Water Polo | 1 |

Weightlifting | 1 |

Wrestling | 1 |

Starting age *Two data are shown if data differ between two references.
1 First senior elite representation

Olympic Games representation

I:IRangc between starting age and age of winning the first medal for Olympic medalist

Fig 1. The performance milestones in Japanese male athletes in terms of starting age to the ages of the Olympic
representation and winning the Olympic medal for summer sports.
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Event Age
(Development stage) Sport 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Japanese TID
(T-stage)

Unspecified Sports

Archery | 1 |

Artistic Swimming | ) |

Athletics High-jump 1

Athletics Long-distance 1

Athletics Sprint 1

Athletics Race Walking i

Badminton 1

Basketball 1

Beach Volleyball | |

Boxing | |

Canoe Slalom 1

Canoe Sprint 1

Clay Shooting |

Cycling Road 1

Cycling Track 1

Diving | 1 |

Equestrian 1 |

Football | J

Golf | 1 |

Summer
Olympic
Games
(E-stage)

Gymnastics Artistic 1

Gymnastics Rhythmic 1

Gymnastics Trampoline

Handball |

Hockey | 1

Judo I 1

Karate

Modern Pentathlon | 1 |

Rifle Shooting | 1 |

| 1 |

Rugby |

Sailing | 1 |

Softball

Swimming | 1 |

Table Tennis L 1 |

Taekwondo | 1 |

Tennis | 1 I

Triathlon | 1

Volleyball | 1

Water Polo | |

Weightlifting | 1 |

Wrestling | 1 |

Starting age *Two data are shown if data differ between two references.
1 First senior elite representation

Olympic Games representation

:Range between starting age and age of winning the first medal for Olympic medalist

Fig 2. The performance milestones in Japanese female athletes in terms of starting age to the ages of the Olympic
representation and winning the Olympic medal for summer sports.
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Event

(Development stage) Sport

Age

1 2 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Japanese TID

Tortane) Unspecified Sports

Alpine Skiing

Biathlon ’

Bobsleigh

Cross Country Skiing |

Curling I

Figure Skating |

Freestyle Skiing
(Aerials/Halfpipe/Slopestyle)

Freestyle Skiing (Cross) ‘

Winter )
Olympic Freestyle Skiing (Moguls) |

Games
(E-stage) Ice Hockey |

Luge |

Nordic Combined

Short Track Speed Skating

Skeleton

Ski Jumping

Snowboard (Big
Air/Halfpipe/Slopestyle)

Snowboard (Cross/Slalom) |

Speed Skating |

Starting age
1 First senior elite representation

Olympic Games representation

*There is no available data on Winter sports.

I:IRange between starting age and age of winning the first medal for Olympic medalist

*Two data are shown if data differ between two references.

Fig 3. The performance milestones in Japanese male athletes in terms of starting age to the ages of the Olympic
representation and winning the Olympic medal for winter sports.
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Event

(Development stage) Sport

Age

123 4 5 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Japanese TID

(T-stage) Unspecified Sports

Alpine Skiing

Biathlon |

Bobsleigh

Cross Country Skiing |

Curling |

Figure Skating |

Freestyle Skiing
(Aerials/Halfpipe/Slopestyle)

Winter Freestyle Skiing (Cross) |

Olympic

Games Freestyle Skiing (Moguls) |

E-st
(E-stage) Ice Hockey |

Luge |

Short Track Speed Skating |

Skeleton

Ski Jumping

Snowboard (Big
Air/Halfpipe/Slopestyle)

Snowboard (Cross/Slalom) |

Speed Skating |

Starting age
1 First senior elite representation

Olympic Games representation

*There is no available data on Winter sports.

I:lkangc between starting age and age of winning the first medal for Olympic medalist

Fig 4. The performance milestones in Japanese female athletes in terms of starting age to the ages of the Olympic
representation and winning the Olympic medal for winter sports.
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*Two data are shown if data differ between two references.
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