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The characteristics of training periods to the podium in Olympic medalists
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Abstract : It has been known that athlete development pathway is a long-term process determined
by a complex interplay of various factors and elements of athlete development. It is important to
develop athletes holistically and systematically for improving international competitiveness.
Understanding the age of peak performance of elite athletes could provide important information for
long-term development and high performance strategic planning. The aim of this study was to
estimate training periods of Rio de Janeiro 2016 Summer Olympic Games and PyeongChang 2018
Winter Olympic Games medalists (n=1,471) based on the sports categorization (cgs, artistic, combat,
game, target, and others) by analyzing the starting age of main sport and age of winning the first
medal at Olympic Games. The data suggest that the characteristics of Olympic medalists were as
follow: (1) the lower the starting age, the longer the training period, and the higher the starting age,
the shorter the training period; (2) the starting age was higher and the training period was shorter in
the cgs sports compared with other sports; and (3) the starting age was lower and the training period

was longer in the artistic and game sports compared with the other sports.

Key words : Rio 2016 Olympic Games, PyeongChang 2018 Olympic Winter Games,
athlete development pathway, sports categorisation
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Table 1. Analytical categories of Olympic sports adapted from Giillich & Emrich (2014)

(2016)"

AT AL LIFTER V. Ll "Mylnfo" &
7 — % Jtld Gracenote ¥t TH O . HIED “Podium
Japan” 7 A5 —E T — & (Bl A FOVIERSLERD)
ST LI ENTEETH b,

HEE5T— 213 P (mean) + BEHE(RZE (SD)
TR L720 BB RO RE 2,375 %09
AR E DS & T Ao 72 904 £l b
L—= v 7 EHET L 2 LSRR VD,
RGO GHHRT R S BRI L FEFBAGR A & )
AT IWVHEBAEH AW T S 0 & 7 0 721,471 44 ()
767 4 (271 = 5.1 5) k704 44 (262 = 4.6
%)) ERAMRERE Lz,

BN OFEEE O 2, BEHET Y 7

'” and Livingston & Forbes

Category

Definition

Cgs Performance is measured by centimeters, grams, or seconds (cgs).

Sports: Athletics, Canoe, Cycling, Rowing, Sailing, Swimming, Triathlon, Weightlifting, Alpine skiing, Bobsleigh,
Cross-Country Skiing, Freestyle Skiing (Cross), Luge, Short Track Speed Skating, Skeleton, Snowboard (Cross/
Slalom), Speed Skating

Artistic Performance is rated by judges based on skill difficulty, accuracy, and expression.
Sports: Equestrian, Gymnastics (Artistic/ Rhythmic/ Trampoline), Swimming (Diving/ Artistic Swimming),
Figure Skating, Freestyle Skiing (Aerials/ Halfpipe/ Slopestyle), Snowboard (Big Air/ Halfpipe/ Slopestyle)

Combat The task is to strike the opponent’s body with a hand, foot, leg, or equipment. Performance is rated by judges
based on the frequency and/or effect of the strikes and/or of disturbing the opponent.

Sports: Boxing, Fencing, Judo, Taekwondo, Wrestling

Game The task is to distribute the ball (or pack, shuttle) so that is difficult for the opponent to return, or score the
goal, or invasion the zone. The performance is defined by the frequency of these things.

Sports: Badminton, Basketball, Beach Volleyball, Football, Handball, Hockey, Rugby, Swimming (Water Polo),
Table tennis, Tennis, Volleyball, Ice Hockey

Target The task is to capture the target. The performance is contested by the accuracy.

Sports: Archery, Golf, Shooting, Curling

Others The sport that fits nothing or that applies to more than one.
Sports: Modern Pentathlon, Biathlon, Freestyle Skiing (Moguls), Nordic Combined, Ski Jumping
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Table 2. Defined categories of Olympic sports (Giillich & Emrich, 2014'”; Livingston & Forbes, 2016'") and the
characteristics of the “Starting age”, “Age of winning the 1st medal” and “Training period to the podium” of each
sports.

Starting age Age of winning the 1st medal Training period to the podium

Category Sports n (Male:Female) (yrs) (yrs) (yrs)
mean £ SD mean & SD mean & SD
Cgs Athletic 96 (52:44) 128+£39 249+39 120£53
Canoe 64 (45:19) 106 *3.1 253%4.1 147+49
Cycling 65 (34:31) 122146 243141 121%5.2
Rowing 131 (77:54) 144+%32 263132 11.9%40
Sailing 33 (16:17) 78+28 269+42 192147
Swimming 89  (47:42) 62128 21.7x35 15545
Triathlon 6 (3:3) 153%53 26.8+33 115146
Weightlifting 26 (10:16) 11.8+27 228+32 11.0£3.0
Alpine Skiing 30 (15:15) 38+26 245+33 20.7 £4.1
Bobsleigh 22 (16:6) 219+35 278128 59+%27
Cross-Country Skiing 26 (11:15) 82+47 248+38 16.6 54
Freestyle Skiing(Cross) 6 (3:3) 11.0£9.1 263+23 153+7.8
Luge 15 (11:4) 93+24 28.1+40 189+42
Short Track Speed Skating 32 (19:13) 82%33 216+37 13.4x4.2
Skeleton 6 (3:3) 17.7£29 255+29 78+23
Snowboard(Cross/Slalom) 8 (3:5) 59+38 234+46 17.5+57
Speed Skating 35 (15:20) 84%49 24129 15.7+5.1
Artisitc ~ Equestrian 19 (11:8) 9.2+50 34.7+84 255%+97
Gymnastics
(K%mdmwmmknmnmmma 45 (21:24) 57420 222%35 165+36
Swimmin
(Diving/A?tistic Swimming) 41 (6:35) 75119 220t34 145+34
Figure Skating 34 (17:17) 53+21 23.1+£37 178%£29
ExﬁiﬁﬁéﬁggﬂﬂmmﬁWQ 16 (8:8) 85+53 239443 154+54
(Slg‘ig‘“/iﬁ‘/’ﬂ;‘ffpipe sslopestyle) 18 99 78+43 218+39 140432
Combat  Boxing 9 (6:3) 13.4%3.7 249+35 114x28
Fencing 24 (12:12) 9.6+23 26042 16543
Judo 51  (25:26) 86*29 245+32 159+4.1
Taekwondo 24 (13:11) 85+27 215£22 13.0%£26
Wrestling 53 (33:20) 10.2£3.7 252+38 15.0t48
Game Badminton 22 (11:11) 81x17 254+33 173%37
Basketball 8 (5:3) 88+29 254+£50 16.6 5.1
Beach Volleyball 8 (3:5) 17.6+3.7 268128 91148
Football 31 (17:14) 62128 245+37 184t 46
Handball 22 (10:12) 9314, 255+32 162t 4.2
Hockey 40 (14:26) 62+23 249+38 18.7%4.2
Rugby 9 (2:7) 11.7x47 258+3.0 141£59
Swimming(Water Polo) 25 (14:11) 10.1£3.6 25437 153£36
Table Tennis 8 (5:3) 51x15 22.1+36 17.0x35
Tennis 23 (11:12) 47+18 280+43 233%48
Volleyball 11 (3:8) 12216 260+35 13.8+3.7
Ice Hockey 82  (38:44) 58+24 245+40 18746
Target Archery 19  (10:9) 95%27 236126 142134
Golf 6 (3:3) 9.0x29 31.2+74 222164
Shooting 32 (24:9) 125+34 28.0t78 155+7.6
Curling 35 (17:18) 96+35 262+3.7 16.6 = 4.5
Others ~ Modern Pentathlon 6 (3:3) 11.3£45 267%15 153%+47
Biathlon 32 (13:19) 11.7£33 247124 13.0£3.8
Freestyle Skiing(Moguls) 5 (3:2) 40+14 216+22 176+£1.2
Nordic Combined 10 (10:0) 8.1£26 253%58 172%53
Ski Jumping 13 (10:3) 72+30 244132 17.2x45
Total 1,471 (767:704) 95148 248+t4.4 153%56
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Table 3. Characteristics of the “Training period to the podium” within the defined categories of
Olympic sports (Giillich & Emrich, 2014'%; Livingston & Forbes, 2016'%).

Category TStarting age Cgs  Artistic Combat Game  Target Others
(yrs) P p P P P P
mean * SD (d) (d) (@) (d) (d) (d)
Cgs (n=690) 138 £ 55 — — — — — —
Artistic (n=173) 169 + 57 0.00%
©s)
Combat  (n=161) 150 = 43 0.1 0.01*
03 ©»
Game (n=289) 17.7 £ 51 0.00* 061 0.00%
(0.72)  (0.15)  (0.56) B B -
Target (n=92) 16.1 = 6.0 0.00*  0.82 0.64 0.10
(0.41)  (0.14)  (0.22)  (0.30) - -
Others (n=66) 150 = 46 0.50 0.13 1.00 0.00*  0.82

(0.22) (035  (0.00)  (0.54)  (0.20)

Note: ¥, p < 0.05; d, Cohen’s d.

Table 4. Characteristics of the “Starting age” within the defined categories of Olympic sports
(Giillich & Emrich, 2014'”; Livingston & Forbes, 2016'?).

Category TStarting age Cgs Artistic Combat Game  Target Others
(yrs) p p p p p p
mean *+ SD (d) (d) (d) (d) (d) (d)
Cgs (n=690) 109 = 53 — — — — — —
Artistic (n=173) 69 £ 34 0.00%
(0.80) B B B B B
Combat  (n=161) 95 £ 34 0.01*  0.00%
(0.28)  (0.76) B B B B
Game (n=289) 74 £ 38 0.00* 0.83 0.00*
©7)  ©14 ©sn
Target (n=92) 106 = 3.6 0.98 0.00* 0.48 0.00*
00§ (107 (03 ©8)
Others (n=66) 9.7 £ 40 0.27 0.00* 1.00 0.00* 0.82

(0.23)  (0.78)  (0.06)  (0.60)  (0.24)

Note: *, p < 0.05; d, Cohen’s d.
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Table 5. Characteristics of the “Age of winning the 1st medal” within the defined categories of
Olympic sports (Giillich & Emrich, 2014'”; Livingston & Forbes, 2016'®).

Age of winning the Tstmedal ~ Cgs Artistic  Combat Game  Target Others
Category

(yrs) p p p p p p
mean * SD (d) (d) (d) (d) (d) (d)
Cgs (n=690) 247 + 40 — — — — — —
Artistic (n=173) 238 £ 59 0.17
020 N N N N
Combat  (n=161) 245 + 37 0.99 072
005 ©14
Game (n=289) 252 + 39 0.67 002* 064
(013) (029  (0.18) - B B
Target (n=92) 266 + 59 000*  000*  000*  0.06
(045  (047) (045  (0.31) B B
Others (n=66) 247 + 34 100 007 100 096 006

(0.00) (0.17)  (0.06)  (0.13)  (038)

Note: ¥, p < 0.05; d, Cohen’s d.

Table 6. Correlations coefficient between the “Starting age”, “Age of winning the 1st medal” and “Training
period to the podium” within the defined categories of Olympic sports (Giillich & Emrich, 2014'";
Livingston & Forbes, 2016'%).

Starting age Starting age Age of winning the 1st medal
Vs Vs Vs
Category Age of winning the 1st medal Training period to the podium Training period to the podium
r r r
(p) p) (r)
0.31 -0.72 0.43
Cgs
(0.00%) (0.00%) (0.00%)
034 -0.25 0.82
Artistic
(0.00%) (0.00%) (0.00%)
0.25 -0.55 0.66
Combat
(0.00%) (0.00%) (0.00%)
0.14 -0.64 0.67
Game
(0.00%) (0.00%) (0.00%)
0.27 -0.33 0.82
Target
(0.01%) (0.00%) (0.00%)
0.24 -0.70 0.53
Others
(0.05%) (0.00%) (0.00%)

Note: *, p < 0.05; r,Correlation coefficient
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