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Table 1 Results of height, arm length, leg length of the
ordinary Japanese by each age category.

Male
Age Height Arm length Leg length
(year) | mean (cm) | Change rate (%) | mean (cm) | Change rate (%) | mean (cm) | Change rate (%)
1 78.3 -54.3
2 88.4 -48.4
3 97.7 -42.9
4 103.5 -39.5 46.1 -37.2 48.2 -44.9
5 110.1 -35.7 47.6 -35.1 51.9 -40.7
6 116.6 -31.9 49.3 -32.8 56.9 -35.0
7 123.2 -28.0 51.6 -29.7 60.3 -31.1
8 128.2 -25.1 54.1 -26.3 63.4 -27.5
9 134.1 -21.7 56.3 -23.3 68.7 -21.5
10 139.2 -18.7 58.8 -19.9 71.7 -18.1
11 146.1 -14.7 61.2 -16.6 75.2 -14.1
12 152.3 -11.0 64.7 -11.9 78.2 -10.6
13 159.6 -6.8 68.2 -7.1 82.5 -5.7
14 165.3 -3.4 70.5 -4.0 85.4 -2.4
15 168.2 -1.8 72.6 -1.1 87.0 -0.6
16 169.7 -0.9 73.2 -0.3 87.2 -0.3
17 170.8 -0.2 73.3 -0.1 87.6 0.1
18 171.0 -0.1 73.5 0.1 87.6 0.1
19 171.1 -0.1 73.5 0.1 87.5 0.0
20 171.2 0.0 73.4 0.0 87.5 0.0
Female
Age Height Arm length Leg length
(year) | mean (cm) | Change rate (%) | mean (cm) | Change rate (%) | mean (cm) | Change rate (%)
1 77.3 -51.4
2 85.5 -46.2
3 96.9 -39.0
4 102.3 -35.6 44.9 -33.3 48.4 -40.5
5 109.3 -31.2 46.5 -30.9 51.9 -36.2
6 115.5 -27.3 48.5 -27.9 56.3 -30.8
7 121.9 -23.3 50.7 -24.7 60.1 -26.2
8 127.2 -19.9 53.4 -20.7 63.2 -22.4
9 133.3 -16.1 56.0 -16.8 67.4 -17.2
10 140.1 -11.8 58.7 -12.8 71.1 -12.7
11 146.7 -7.7 61.8 -8.2 75.2 -7.6
12 151.4 -4.7 63.9 -5.1 71.5 -4.8
13 154.7 -2.6 66.0 -1.9 80.5 -1.1
14 156.5 -1.5 66.9 -0.6 81.1 -0.4
15 157.3 -1.0 67.6 0.4 81.2 -0.2
16 158.0 -0.6 67.4 0.1 81.2 -0.2
17 158.1 -0.5 67.4 0.1 81.2 -0.2
18 158.4 -0.3 67.3 0.0 81.2 -0.2
19 158.7 -0.1 67.3 0.0 81.3 -0.1
20 158.9 0.0 67.3 0.0 81.4 0.0

1. Reorganization tables based on Isokawa et al.(2007).
2. Change rate was calculated based on the value at 20 years-old.
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Table 2 Physical characteristics of Japanese Olympians.

Arm length

Age Height Arm length Leg length
(yrs) (cm) (cm) (cm)
Male 24.7+4.8 1757475  75.243.0 88.545.0
(n=765)
Female ./ 0148  1645:75%  69.8£39%  82.845.0%
(n=679)
1. *: vs. Male (P<0.05)
Male
120 - 120
110 + 110
100 F r=0.892 -E 100 -
9 | o) 9 F
80 | qC_) 80 |
70 | o 10 f
60 - iIJ 60 |-
50 1 1 1 J 50 1 1 1 J
130 150 170 190 210 130 150 170 190 210
Height
Femal
120 - 120
110 + 110
100 + — | 100 }
)
9 | o> 90
80 | % 80 |
70 | ol 70+
60 - 3 60 |-
50 1 1 1 J 50 1 1 1 J
130 150 170 190 210 130 150 170 190 210
Height

Fig. 1 Relationships between height and limb lengths.
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Table 3 Results of height and limb lengths of Japanese male

5

Olympians measured by 3D whole body scanners.

Competition Height Arm length Leg length
Athletic event n | Mean | Max | Min | CV | Mean | Max | Min | CV | Mean | Max [ Min [ CV
e em) | em) | em) [@6) | em) | em) | em) [96) | (em) | em) | em) | (%)
30 [175.8]184.8]169.6[ 2.3 75.0 [79.7[69.0| 3.4 | 80.3 | 97.9 | 85.3 [ 3.4
Middle distance 10 [176.6 [ 18241715 21| 75.4 [ 786 | 735] 2.2 903 [ 92.7 [86.3 [ 2.5
Long distance 27 [ 1715 180.4[160.0{ 4.4 | 72.8 [81.3[68.9] 4.4 865 | 98.2 | 81.3[ 5.6
Race walk 7 |172.4]184.3[1645] 39| 728 [ 788 70.1 [ 46| 85.7 | 94.0 [ 80.9[ 55
TrackaFiekd Hurdles 21 [180.3] 186.0[170.8[ 2.6 | 77.3 [83.1]70.6 | 3.9 | 91.8 | 98.9 | 86.8 [ 3.9
High jump 9 [ 179.6[193.2[171.0] 40| 76.7 | 81.4 | 72.2[ 45| 92.3 [100.9] 86.6 | 5.4
Pole vault 6 |180.6[1854[175.4] 20| 77.7 [ 795 735[ 28] 90.8 | 92.6 [ 85.8 | 2.9
Record Long jump 9 [177.2]1848|171.2] 24| 75,7 | 78.1[70.2[31] 90.0 | 941 [84.9] 37
Triple jump 6 | 179.4[184.9[170.4] 2.8 | 765 [ 80.8 | 73.4[3.2] 911 | 97.1 [88.3] 34
3 | 184.6[187.1]181.1] 1.7 | 81.4 [ 83.9|79.6 [ 2.7 947 | 95.4 [ 943 ] 0.7
Swimming 26 | 178.0] 184.6]|168.4| 28| 77.2 [81.1[ 72831 885 | 97.0 [ 80.6 | 4.2
Cycling 9 [175.9[181.1[169.3] 2.2 748 | 783700 37| 88.1 [ 93.0 [821] 38
Road 3 | 172.4[180.6]1655] 44| 731 | 77.7| 69.7[5.7] 87.0 | 91.8 [ 83.9] 4.8
Triathlon 3 | 173.6[177.7]167.0] 33| 749 | 76.9| 72.6 [ 2.9 87.0 | 89.4 [ 825 ] 45
Canoe Sprint 3 [1749]178.4]167.9] 35| 756 | 78.9 73.8 [ 3.8| 87.3 [ 89.6 [ 826 46
i 5 | 180.5[183.4|177.5] 1.2 | 76.4 | 80.0| 72738 921 | 97.8 [87.2] 4.2
Score Gymnastics 10 [ 1638 1685]157.1[ 2.2 705 [ 72.6 [66.6 [ 2.4 | 816 [ 86.4 [ 78.0] 2.9
| Trampolne | [ 3 |164a7[166.9]162.2] 14| 688 [69.2{67.9] 11| 80.7 [ 825][77.1]3.8
Light weightb (-73kg) 6 | 1655[170.1|159.9] 2.8 [ 71.0 [ 737 | 66.3 | 40| 81.0 | 84.2 [ 76.1] 4.4
Judo Medium weight (-90kg) 5 [176.3[1805]171.8] 1.8 771 [79.1| 745 [ 26| 87.8 [ 91.1 [83.7] 3.3
R CEVANETG @IV GRO)I 4 | 184.2 | 186.5[181.5[ 1.1 | 80.0 | 825|782 | 2.3 | 90.5 | 93.9 | 86.0 [ 3.6
Light weight (-60kg) 7 | 1656|1716/ 162.7] 20| 707 | 753 [ 67.3[ 39| 823 | 86.4 | 77.1| 35
Combat Wrestling Medium weight (-74kg) 3 [1721[177.4]168.1] 28] 752 | 77.0 | 72.1 [ 36| 87.4 [ 89.6 [ 84.8] 28
5 [170.9[185.9]175.2] 23] 783 | 82.1 | 74.2[43] 90.9 | 96.8 [ 87.2] 4.6
Fencing 6 |174.1[1788[170.4] 1.8 | 740 [ 759|724 [ 1.9] 87.5 [ 90.9 [84.7] 2.6
Boxing Light weight (-60kg) 6 |168.1[178.2[1552[ 50| 711 [77.3[ 648 6.2] 833 [ 90.1 [725] 7.9
Medium weight (-75kg) 4 | 181.8]1855]179.0] 1.7] 774 [ 790|745 2.6 [ 91.2 | 975 [ 87.8] 4.8
Badminton 11 [173.4[181.8]167.5[ 25 743 [79.7[69.1[ 41 87.7 [ 939 [ 82.8] 35
Racket Tennis 6 | 176.1[179.4[172.4] 1.7 76.0 [ 788 72.2[ 3.2 89.0 | 935 [ 84.6 | 3.5
Table tennis 16 [ 172.3]181.0{160.3[ 33| 73.1 [ 76.9| 682 3.5] 86.0 [ 92.8 [ 77.8[ 5.3
Spiker 27 [194.6[205.7]184.1[ 2.6 | 849 [929[80.2] 4.0 [ 100.8]109.1] 93.2 [ 3.9
Volleyball Setter 6 |183.7[190.6]178.0] 26 [ 77.4 [ 80.2| 723 35] 91.5 [ 96.1 [88.9] 2.7
Libero 5 | 178.3]181.6]173.1] 20| 76.6 | 785 | 73.6 [ 2.8 91.3 [ 95.2 [ 87.7] 3.0
Ball garme Beach volleyball 7 | 1890.3]198.2]174.8] 42 812 [85.1[77.5[ 3.0 96.7 [ 103.0] 89.0[ 5.0
Football Goalkeeper 14 | 1858 195.1[182.5[ 1.7 80.3 [ 86.5[ 76.6 | 3.5 | 94.9 [100.8] 90.6 | 2.9
Fielder 110 [ 177.5|1925[165.6 [ 3.1 | 75.4 [83.2]66.7| 3.7 | 80.2 | 98.1 [ 79.4 [ 41
Baseball Pitcher 10 | 182.7[189.3| 177.6] 2.0 | 79.7 [ 83.7 [ 77.0[ 2.6 | 92.9 [100.2| 88.4 | 3.6
Fielder 12 [178.4 1844 1716] 23| 77.4 [ 80.4 | 747 2.9] 90.3 [ 946 852 [ 3.2
Canoe Slalom 4 [1707]175.4]167.4] 2.0] 742 [ 79.0[ 69.9[5.0] 86.6 [ 89.1 [84.7] 25
Sailing 6 |176.9]184.0{170.1] 3.4 [ 753 [ 775|706 [3.7] 88.0 [ 92.1 [ 83.8] 3.9
Other Shooting 5 | 1708 175.1]167.6] 1.6 | 71.8 | 73.1| 70.6 [ 1.4 | 83.4 | 86.6 | 81.8] 2.2
Cycling Mountain bike 3 | 175.0[180.4]170.8] 2.8 | 75.0 | 79.3] 70.3[ 6.0 | 88.7 | 92.9 [ 83.8] 5.2
Equestrian 11 [169.7[177.9[163.4] 28| 72.1 [ 77.6 | 65.8 | 5.1] 84.0 [ 89.6 [ 78.4 [ 4.1
Alpine 17 [ 1746 183.4]164.9] 27 75.1 [81.2[70.3[ 42 883 [ 95.2 [ 805 [ 4.4
Cross country 14 1 175.1]1859[164.1| 34| 742 | 79.1[69.2| 38| 883 | 96.3 [ 811 44
Jump 23 [172.6|178.6]164.3[ 2.2 742 [ 78.6 | 69.6 | 3.6 | 865 | 93.7 | 78.7[ 3.8
Ski Nordic combined 25 [ 171.2]182.4]164.9| 23] 726 [ 77.2]68.6 [ 3.3] 86.0 | 946 [ 81.4[ 33
Snow Aerial 6 | 168.6[175.91653] 29| 72.0 [77.2|68.7[3.9] 835 [ 90.0 [ 80.1[ 5.0
Mogul 8 | 169.6[178.1|164.2] 26| 71.6 | 75.1[ 70.0 [ 2.2] 85.6 | 91.6 [ 825 ] 3.8
Cross 5 | 177.7]183.8|172.1] 25| 76.3 | 77.9| 738 2.3 89.5 [ 92.9 [ 86.2] 2.9
Snowhoard 17 [171.0]185.9]161.2] 45| 735 [ 789 67.2| 51| 85.4 [ 935 [ 747 [ 6.8
Biathlon 8 | 168.9[172.4]162.0] 20| 731 | 76.4| 69.8 [ 34 | 84.2 | 89.5 [ 736 ] 6.0
Speed 29 [171.2]181.0]161.0[ 25 727 [ 782 67.8[ 3.4 [ 86.3 | 928 [ 743 [ 43
22 [ 1703]181.8|162.2[ 32| 721 [79.7] 657 [ 45| 86.1 | 949 [ 77.7] 46
Figure 16 | 160.4 [ 182.0]157.0] 43| 72.2 | 785 [ 64.0 [ 5.6 | 86.1 | 97.6 | 76.8] 6.1
ce Skeleton 8 [175.0[184.4]165.8] 3.8 756 | 82.9| 71.1[ 54| 865 [ 927 [ 817 ] 46
Bobsleigh 11 [ 178.0[ 1855/ 168.6[ 3.1 | 77.0 [ 81.6 [ 71.4 [ 4.4 | 89.9 [ 939 [84.1] 38
Luge 8 | 175.0[184.8]167.3] 39| 75.1 | 798| 70.4 [ 4.6 | 87.2 | 93.9 [81.3] 5.1
Ice Hockey 49 |175.1[188.0[ 167.6] 25| 753 [ 826 | 71.5[ 3.2] 885 | 95.1 [81.5] 3.1
Curling 10 [173.0[178.6][157.0[ 32| 747 [80.3| 64.0| 4.7] 86.4 | 91.5 [ 73.6 [ 5.0
All events 765 | 175.7| 205.7]| 155.2] 43| 75.2 | 929 [ 64.0 | 5.2 885 | 109.1| 725 ] 57

1. The athletic event of the black notation won an medal in the Olympics.
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Table 4 Results of height and limb lengths of Japanese female
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Olympians measured by 3D whole body scanners.

” Height Arm length Leg length
Competition . - - -
type Athletic event n | Mean | Max | Min | CV | Mean | Max | Min | CV | Mean | Max | Min | CV
(cm) | (cm) [ (cm) | (%) | (cm) | (cm) [(cm) | (%) | (cm) | (cm) | (cm) | (%)
Sprint 16] 162.4[160.4]150.9] 2.6 [ 682 [71.7[63.1]3.1] 824 [ 868 [ 77.3] 3.1
Middle distance 4] 1636[171.4]155.0] 41| 68.4 [736[629] 64| 827 [ 895 [ 79.3] 5.8
Long distance 19] 160.8] 168.2] 150.8] 3.0 | 67.7 [ 72.3[63.8] 34| 815 [ 833 [ 756 [ 4.0
Race walk 4| 161.1]167.3]1545]33] 68.1 [ 701646 ]| 36| 80.4 | 85.1 [ 77.5] 4.2
Track&Field Hurdles 9[1656[169.6]161.6] 1.7] 69.4 [ 728 | 65.6 [ 3.3| 84.5 | 88.9 [810] 3.0
High jump 3[1742]1756]1715] 1.3 743 [ 759|716 [ 31| 904 | 933 [87.2] 34
Pole vault 7 [165.7]173.4|160.9] 24| 70.1 [75.0 | 66.7 [ 3.7 84.0 | 89.8 [79.8] 3.7
Record Long jump 7 [170.8]180.0]160.5] 3.9 723 [77.3 ] 686 [ 41| 87.4 | 93.0 [82.1] 44
Throw 4| 1673[1715[1635] 24 723 [ 768]69.3] 46| 85.1 [ 883 [821[ 37
3[149.2]15341455[ 27| 617 [ 627612 14] 732 | 76.3 | 693 | 4.9
Swimming 28] 166.6 | 178.3|159.3] 3.1 | 71.6 | 78.1 [ 66.4 [ 3.9 83.2 | 89.6 [ 76.7] 3.9
Cycling Track 4| 167.2]168.2]165.1] 09 704 [725]689] 22| 84.4 | 838 [81.7] 3.6
Triathlon 41160.9(1655[156.9] 24| 67.7 [ 71.9]625] 58] 782 [ 8.5 [ 76.0] 3.0
Canoe Sprint 6 [164.3[167.7[155.7] 2.8 | 69.8 [ 735|644 [ 53] 81.4 | 839 [76.0] 3.9
Rowing 7 [169.8[183.3[164.4[ 40| 722 [ 789 69.8 [ 43| 85.6 | 96.0 [81.8] 5.6
Gymnastics 8| 1476 1565]140.2[ 3.9 ] 626 [66.8]58.0 [ 44| 742 | 786 [68.4] 46
Gymnastics 19 166.1| 171.9| 160.9| 2.0 | 720 | 75.2| 67.8 | 3.1 86.1 | 90.7 | 80.8 | 2.7
Score -rhythmic
Synchronised 20| 166.0| 176.1| 150.2| 2.6 | 709 | 78.8 | 67.3 | 39| 830 | o1.1 | 77.4| 3.7
-Swimming
Light weight (-57kg) 5| 156.4 | 162.8|146.4] 39| 665 [69.2| 617 46| 77.6 | 81.7 [ 706 5.3
Judo Ve na e )l 4 | 162.1 ] 166.7]| 157.2] 2.6 | 700 [ 73.1 | 66.1 | 42| 802 | 831 [ 76.1] 37
Combat LA e ek ol 5 | 167.3[172.2]161.8[ 24| 721 [ 75.2]60.9] 35 821 | 87.0 [ 78.7] 46
Wrestling Light weight (-55kg) 3|157.1[157.8|155.7] 0.8 | 665 [66.9 659 0.8 76.3 | 78.1 [ 743] 25
11] 166.4 [ 173.3]159.8[ 2.7 70.8 [ 74.1 {66237 839 [ 87.7 [79.1] 4.0
Badminton 14 164.2[172.1]151.7] 36 | 69.1 [740[636] 47] 829 [ 911 [76.6[5.2
Racket |  Tennis | [ 8]161.8[1655[155.8] 24| 688 [ 720648 35] 8.7 [ 851 [77.7[ 36
Table tennis 10] 158.6 [ 166.5[ 153.0] 2.9 67.3 [ 724 [62.7] 3.8] 80.5 | 86.8 | 75.6 | 4.7
Basketball 20[ 177.2]192.4[163.0[ 5.2 | 76.0 [ 87.4 [ 69.6 [ 6.5 | 90.6 [ 103.2] 80.3] 6.4
Handball 27| 167.9]179.6| 158.6][ 33| 70.9 | 75.3 [ 64.9[ 40| 840 | 89.3 [ 77.1] 4.0
Hockey 34| 1620 173.1[150.8] 3.4 | 68.2 | 72.9[ 629 46| 80.7 | 87.9 [ 73.4] 44
Spiker 33| 179.4]188.3[ 1703 2.6 | 76.8 [ 80.7 [ 73.3[ 2.7 92.9 | 98.3 [ 86.3[ 3.4
Volleyball Setter 11]169.9179.0 158.8] 4.2 730 [80.1[67.4 | 5.1] 86.8 | 92.2 | 80.3] 4.9
Ball game Libero 5[ 164.6[167.6]150.7] 24| 68.4 [ 738|620 58] 81.1 | 87.3 [765] 5.1
| Beachvolleyball| [ 9[1745[185.2[170.4] 2.7 75.1 [815[71.5[ 4.0] 89.5 [ 99.0 [ 87.4] 40
Foothall Goalkeeper 6 | 170.5[187.3]163.2[ 53| 71.4 [79.7 | 67.6 [ 6.1| 85.3 | 99.4 [79.4] 85
Fielder 43| 163.1[174.1]155.1] 28| 682 [ 755 [ 641 (34| 80.7 | 88.1 [746] 4.2
Softbal Pitcher 24| 1683 176.0[ 1620 2.4 | 72.2 | 77.6 [ 668 37| 853 | 933 [ 79.2] 36
Fielder 58] 163.0 | 174.0[ 152.9[ 3.1 | 68.7 | 77.6 | 61.5| 48| 818 | 92.6 [ 74.2[ 4.4
Sailing 3[1639]169.6]160.8]3.0] 67.4 [69.9]66.1[33] 81.3 ] 87.4 [76.4] 6.9
Other Shooting 9 [161.3]165.9]157.0][ 20] 69.2 [70.9 ] 67.6 [ 1.8| 79.8 | 836 [76.7] 3.0
Equestrian 5[ 156.9]162.2]150.3[ 3.7 | 67.2 [ 69.9 | 643 33| 77.8 | 83.0 [725] 6.1
Alpine 8 [ 161.7]168.0]156.4] 24| 688 [73.1]66.5 [ 36| 82.2 | 86.1 [78.3] 3.2
Ski Cross country 111 162.2|171.1| 154.2| 2.9 | 68.4 | 738 [65.0| 40| 814 | 86.3 | 77.1 | 3.6
Snow Mogul 6 [1590.7]168.6]151.3[ 42| 66.9 [ 726|628 54| 79.6 | 846 [75.1] 5.0
Snowboard 12]159.7 [ 170.8] 153.9] 3.1 | 67.6 [ 744 [ 626 51] 79.8 | 89.7 [ 728 6.0
Biathlon 7 [158.0[161.9]1533[ 21| 67.7 [70.0 | 644 [ 33| 76.2 | 80.7 [70.9] 4.2
Speed 28| 16181724 151.2[ 32 678 [ 735636 [ 38| 816 | 88.2 [ 76.9] 36
| Shorttrack  [21]158.8[167.6[151.6] 2.9 66.9 [ 72.0[63.3[3.1] 79.7 [ 86.6 [ 749 41
Figure 15] 159.7 | 167.0 152.7| 2.6 | 67.9 [ 72.1[62.7| 46| 80.6 | 87.0 | 76.8] 3.6
lce Skeleton 4| 1572 161.9]1476] 41| 670 [ 708624 54| 76.9 | 803 [ 70.3] 5.9
Bobsleigh 7 [165.3]174.7]157.4[ 3.8 705 [ 740 658 46| 831 | 87.8 [757] 5.0
Luge 3| 161.6[1645/157.6] 22| 69.6 [70.8 | 685 1.7 | 80.4 | 82.0 [78.8] 2.0
Ice Hockey 23] 160.3]169.2[153.2[ 3.0 | 67.8 | 73.1 [ 61.8[ 38| 813 | 87.3 [ 74.3] 46
Curling 15[ 161.3]166.1[153.0] 2.3 ] 68.2 [ 728 [64.3| 36| 81.4 [ 851 [ 77.2[ 2.9
All events 679] 164.5[192.4| 140.2]| 46 | 69.8 [ 87.4 | 58.0 | 5.6 | 82.8 | 103.2 | 68.4 | 6.0

1. The athletic event of the black notation won an medal in the Olympics.
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Leg length (cm)

86.0<Y

=Y

91.0

<91.0

Y=86.0

5

Table 5 Relationship of classification between arm length and leg

length by male’s athletic

Male’s events

events.

None

Rowing (180.5, 76.4, 92.1)
Track&Field High jump (179.6, 76.7, 92.3)
Volleyball Libero (178.3, 76.6, 91.3)

Cycling Road (172.4, 73.1, 87.0)

Track&Field Long distance (171.5, 72.8, 86.5)
Skate Speed (171.2, 72.7, 86.3)

Skate Figure (169.4, 72.2, 86.1)
Track&Field Race walk (172.4, 72.8, 85.7)
Table tennis (172.3, 73.1, 86.0)

Ski Nordic combined (171.2, 72.6, 86.0)
Shooting (170.8, 71.8, 83.4)

Equestrian (169.7, 72.1, 84.0)

Ski Mogul (169.6, 71.6, 85.6)

Biathlon (168.9, 73.1, 84.2)

Other sporting events

Volleyball Spiker (194.6, 84.9, 100.8)
Beach volleyball (189.3, 81.2, 96.7)
Football Goalkeeper (185.8, 80.3, 94.9)
Track&Field Throw (184.6, 81.4, 94.7)

Volleyball Setter (183.7, 77.4, 91.5)
Baseball Pitcher (182.7, 79.7, 92.9)

Boxing Medium weight (181.8, 77.4, 91.2)
Judo Heavy weight (184.2, 80.0, 90.5)
Track&Field Pole vault (180.6, 77.7, 90.8)
Wrestling Heavy weight (179.9, 78.3, 90.9)
Baseball Fielder (178.4, 77.4, 90.3)

Snowboard (171.0, 73.5, 85.4)

Ski Aerial (168.6, 72.0, 83.5)
Boxing Light weight (168.1, 71.1, 83.3)
Wrestling Light weight (165.6, 70.7, 82.3)
Judo Light weight (165.5, 71.0, 81.0)

Trampoline (164.7, 68.8, 80.7)

Gymnastics (163.8, 70.5, 81.6)

X=733

1. X: arm length, Y: leg length.

None

73.3<X<L77.2

Arm length (cm)

77.2=X

2. The division on the table is based on £0.5SD of arm and leg length.

3. Each athletic events (Height, Arm length, Leg length)

4. The athletic event of the black notation won a medals in the Olympics.
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Leg length (cm)

80.3<Y

=Y

85.3

<85.3

Y=80.3
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Table 6 Relationship of classification between arm length and leg

length by female’s athletic events.

Female’s events

Football Goalkeeper (170.5, 71.4, 85.3)

None

Volleyball Spiker (179.4, 76.8, 92.9)
Basketball (177.2, 76.0, 90.6)

Beach volleyball (174.5, 75.1, 89.5)
Track&Field High jump (174.2, 74.3, 90.4)
Track&Field Long jump (170.8, 72.3, 87.4)
Volleyball Setter (169.9, 73.0, 86.8)
Softball Pitcher (168.3, 72.2, 85.3)
Gymnastics-rhythmic (166.1, 72.0, 86.1)

Sailing (163.9, 67.4, 81.3)
Track&Field Long distance (160.8, 67.7, 81.5)

Table tennis (158.6, 67.3, 80.5)

Other sporting events
Triathlon (160.9, 67.7, 78.2) Judo Medium weight (162.1, 70.0, 80.2)
Ski Mogul (159.7, 66.9, 79.6) Shooting (161.3, 69.2, 79.8)
Biathlon (158.0, 67.7, 76.2) Snowboard (159.7, 67.6, 79.8)

Skate Short track (158.8, 66.9, 79.7)
Skeleton (157.2, 67.0, 76.9)
Wrestling Light weight (157.1, 66.5, 76.3)

Judo Light weight (156.4, 66.5, 77.6)

Weightlifting Light weight (149.2, 61.7, 73.2)
Gymnastics (147.6, 62.6, 74.2)

Track&Field Throw (167.3, 72.3, 85.1)

Judo Heavy weight (167.3, 72.1, 82.1)

None

X=67.7 67.7<X<T717

Arm length (cm)
1. X: arm length, Y: leg length.

71.7=X

2. The division on the table is based on £0.5SD of arm and leg length.

3. Each athletic events (Height, Arm length, Leg length)

4. The athletic event of the black notation won a medals in the Olympics.
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Table 7 The reference value of morphometric by junior
athletes.

Male
Age (year) Height (cm) Arm length (cm) Leg length (cm)
Small / Large Small / Large Small / Large

1 78.7 | 82.1
2 88.8 / 92.7
3 98.2 / 102.4
4 104.0 / 108.5 46.0 / 48.5 47.4 / 50.1
5 110.6 / 115.4 47.5 / 50.1 51.0 / 54.0
6 117.1 / 122.3 49.2 / 51.9 55.9 / 59.2
7 123.8 / 129.2 515 / 54.3 59.3 / 62.7
38 128.8 / 134.4 54.0 / 56.9 62.3 / 65.9
9 134.7 / 140.6 56.2 / 59.2 67.5 / 71.4
10 139.9 / 145.9 58.7 / 61.8 70.5 / 74.6
11 146.8 / 153.2 61.1 / 64.4 73.9 / 78.2
12 153.0 / 159.7 64.6 / 68.0 76.9 / 81.3
13 160.3 / 167.3 68.1 / 71.7 81.1 / 85.8
14 166.1 / 173.3 70.4 | 74.1 83.9 / 88.8
15 169.0 / 176.4 725 | 76.4 85.5 / 90.5
16 170.5 / 177.9 73.1 / 77.0 85.7 / 90.7
17 171.6 / 179.1 73.2 / 77.1 86.1 / 91.1
18 171.8 / 179.3 73.4 /| 77.3 86.1 / 91.1
19 171.9 / 179.4 73.4 | 77.3 86.0 / 91.0
20 172.0 / 179.5 73.3 | 77.2 86.0 / 91.0

Female

Age (year) Height (cm) Arm length (cm) Leg length (cm)

Small / Large Small / Large Small / Large

1 77.8 / 81.9
2 86.1 / 90.6
3 97.6 / 102.6
4 103.0 / 108.4 452 | 47.8 47.7 | 50.7
5 110.1 / 115.8 46.8 / 49.5 51.2 / 54.4
6 116.3 / 122.3 48.8 / 51.7 55.5 / 59.0
7 1227 / 129.1 51.0 / 54.0 59.3 / 63.0
8 128.1 / 134.7 53.7 / 56.9 62.3 / 66.2
9 134.2 / 141.2 56.3 / 59.7 66.5 / 70.6
10 141.1 / 148.4 59.0 / 62.5 70.1 / 74.5
11 147.7 | 155.4 62.2 / 65.8 74.2 | 78.8
12 152.4 / 160.4 64.3 / 68.1 76.5 / 81.2
13 155.8 / 163.9 66.4 / 70.3 79.4 | 84.4
14 157.6 / 165.8 67.3 / 71.3 80.0 / 85.0
15 158.4 / 166.6 68.0 / 72.0 80.1 / 85.1
16 159.1 / 167.3 67.8 / 71.8 80.1 / 85.1
17 159.2 / 167.5 67.8 / 71.8 80.1 / 85.1
18 159.5 / 167.8 67.7 | 717 80.1 / 85.1
19 159.8 / 168.1 67.7 | 717 80.2 / 85.2
20 160.8 / 168.3 67.7 | 717 80.3 / 85.3

1. Values of Small and Large in 20 years old is
calculated as mean0.5 SO%f Table 2.
2. The value of each age is calculated based on a
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Abstract

The purposes of this study were to examine sport specific characteristics of summer and
winter Olympians in terms of height and limb lengths, and to establish an age-specific
morphological evaluation standard for junior athletes in relation to growth change of general
Japanese population. Subjects of this study were all Japanese athletes and candidate athletes
who participated in Beijing, London, Torino and Vancouver Olympic Games, and their height
and limb lengths were measured. As a result, specific characteristics for each sport were found
in arm and leg lengths, which reflected morphological characteristics requires for each sport.
Evaluation standard for height and limb lengths of junior athletes were established based on the
average growth change tendency of general population. The result of this study can be applied
to sport aptitude diagnosis..

Key words: Arm length, Leg length, Growth development, Sport aptitude diagnosis
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