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On the Laterality in the Anthropological Measurements of the Upper and
the Lower Limbs of the Various Athietes

Akira TAKAHASHI and Teruo UETAKE

Until the present, the various studies on the laterality in the anthropological measurements have
been made by many scholars. However, only a few study referred to the relationships between the
laterality in the anthropological measurements and the sports.

Kimura and Hattori (1967) examined the laterality in the girths of upper and lower limbs of the
Kendomen. Hattori and Otsuki (1974) also examined the laterality in the palmar areas of the various
sportsmen., Takahaski, Uetake and Kusama (1981) observed lateral differences in the moire patterns
of athletes’ chest. ‘ )

In the present study, authors intended to clarify the relationships between the literality in the
physical measurements and the various sports.

The subjects of the present paper were the sprinter, the middle and long distance runners, the
jumpers, the throwers, the soccer players, the swimmers, Kendo ( or japaness fencing ) experts, the body
biulder, the yacht men, the synchronized swimmers, the dancers and the female students.

The results were summarized as followed: '

1. Significant lateral differences (right side dominance) were observed in the girth of the upper arm
and the forearm of the sprinters, the middle and long distance runners, the throwers, the swimmers
and the Kendo experts.

No significant lateral differences were observed in the girth of the lower limbs in any groups.

3. In the girth of the thigh and that of the calf of the Kendo experts unequal tendencies were observed.
Significant lateral differences (right side dominance) were observed only in the indices of the
Kendo experts.

5. Significant lateral differences (right side dominance) were observed in the forearm length of the
synchronized swimmers, the dancers and the female students.
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Table 1 Means of the physical measurements

Height

n X s. d.
Sprint 21 174.4 6.25
M & L distance , 25 170.4 4.07
Jump 31 172.3 4.36
Throw 18 176.9 5.30
Soccer 43 171.9 8.11
Swim 30 172.0 5.22
Kendo 48 171.9 4,21
Body building 7 163.5 7.15
Yacht 11 173.2 7.57
Synchronized swimming 10 161.5 2.65
Dance 15 159.0 4.08
General female student 26 158.4 6.26

Weight Chest girth Sitting height

X s. d. X s. d. X s. d.
66.3 6.32 91.1 3.10 93.8 3.76
58.3 4.57 89.4 3.52 91.2 2.29
64.1 5.52 91.9 4.07 92.7 2.14
79.7 7.89 100.9 4.32 95.7 2.91
66.0 6.65 90.9 412 93.0 3.66
68.2 6.36 94.7 4.44 92.4 2.77
66.4 5.60 924 3.66 92.1 2.40
63.9 7.68 101.9 12.02 91.1 4.15
71.6 13.13 94.0 4.89 92.9 3.06
52.7 2.08 83.6 3.63 87.2 1.76
51.2 6.11 78.4 4.19 86.0 2.04
51.7 7.82 79.2 3.74 85.3 3.13
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Table 2 Means of the anthropoligical measurement in the upper limbs.

Upper limb length (R)

@
Upper arm length  (R)
@
Forearm length (R)
@0
Girth of upper arm (R)
@)
Girth of forearm (R)
@)
Girth of wrist (R)
@)
Index 1 R)
@
Index 2 (R)
@

Sprint

X
74.7
75.0

31.9
31.8

42.8
43.2

28.0
26.9

26.0
25.1

16.9
16.6

107.6
107.0

165.6
162.0

s. d.
2.76
3.38

1.45
1.27

1.83
248

1.41
1.33%

0.98
0.98%*

0.86
0.71

4.26
4.30

8.27
7.92

X
73.3
73.4

31.2
31.5

42.1
41.9

25.6
24.9

24.4
23.4

16.1
15.8

105.0
106.7

159.6
158.2

M & L distance

s. d.
2.29
2.36

1.18
1.78

1.54
1.89

133
1.34

1.12
0.97%*

0.83
0.80

2.93
3.61

6.39
7.65

Jump

X
74.1
74.0

31.6
31.7

425
424

27.2
26.6

25.5
25.1

16.5
16.3

106.5
106.1

165,3
163.7

s. d.
2.91
2.54

1.43
1.54

2.04
1.47

1.44
1.50

1.00
1.33

0.92
1.03

3.14
3.54

6.23
7.51

Index 1, Girth of upper arm / Girth of forearm
Index 2, Girth of upper arm / Girth of wrist
** % shows significant difference at 1 %, 5 %level respectively

Lower limb length (R)

@)

Thigh length (R)
v @)
Calf length (R)
@)

Girth of thigh (R)
@)

Girth of calf (R)
@

Girth of ankle (R)
@

Index 3 (R)
(D)

Index 4 (R)
o

Index 3, Girth of thigh / Girth of calf

Sprint M & L distance

X s. d. X s. d.
912 3.75 88.7 3.00
91.1 4.13 88,7 2.84
469 230 454 1385
470 283 455 1.72
442 174 433 147
442 165 432 149
541 296 506 1.81
535 291 503 1.68
38.2 168 358 1.27
380 1.75 358 1.53
226 1.10 21.3 0.94
225 119 212 1.02
141.8 6.55 1414 4.48
141.0 5.58 140.5 4.81
240.2 14.06 237.2 9.24
237.7 12.25 237.6 8.87

Jump

X
88.4
88.7.

44.7
44.9

43.8
43.6

52.8
52.4

371
37.1

215

21.8
141.6
140.0

242.2
239.4

Index 4, Girth of thigh / Girth of ankle
** shows signigicant difference at 1 % level

s. d.
3.71
3.70

2.96
2.86

1.92
2.09

2.71
2.38

2.00
1.88

1.92
1.09

4.93
5.08

8.52
8.85

Throw
X s. d.
74.7  5.49
75.1 5.64
32.2 147
33.0 1.15
424 5.25
421 5.22
325 1.40
314 1.22%
28.7 1.10
277  1.06*
183 0.70
17.9 0.60%*
113.0 3.97
113.7 2.66
177.2 10.25
1759 17.05

Throw
X s. d.
90.5 3.64
90.5 3.83
453 197
454 2.13
45.2 219
45.1 230
59.5 3.51
58.8 3.42
40.2 2.19
399 1.97
23.7 1.34
23.8 1.37
1483 5.62
147.7 4091
251.5 15.59
247.3 13.63

Soccer

X

s. d.

72.5 4.64
72.3 4.65

314 2.14
31.7 1.54

41.1 4.27
40.6 4.30

28.0 1.57
27.5 1.61

25.9 1.38
* 25,5 114

16.9 0.81
16.9 0.80

107.7 4.37
108.0 4.94

1654 6.95
163.5 7.72

Table 3 Means of the anthropological measurement in the lower limbs.

Soccer

X
89.1
89.0

45.0
45.0

43.2
43.2

54.8
54.6

37.3
37.3

22.3
22.2

147.2
147.0

247.1
245.7

s. d.
4.20
4.23

2.22
2.24

2.65
2.58

2.58
2.53

1.86
1.81

0.93
1.00

Swim

s. d.

74.3 3.52
73.9 3.57

32.2 1.59
324 2.04

421
41.5

2.34
2.08

30.0 1.49
294 1.52

26.3 0.99
25.8 0.99*

16.7 0.91
16.6 0.90

113.0 3.82
114.2 4.02

178.1 8.22
177.7 8.36

Swim

88.6
88.7

45.2
45.4

434
434

54.4
53.9

37.1
36.7

22.1
22.1

6.21 147.1
6.57 147.0

9.12 246.5
9.66 2443

s. d.
3.87
3.83

2.26
2.11

2.40
2.42

2.38
2.23

1.87
1.75

1.46
1.43

5.34
5.44

10.73
9.75



Kendo

X
73.4
74.0

31.8
31.6

41.7
42.4

29.4
273

27.6
26.3

17.2
17.0

106.5
103.9

171.3
160.4

s. d.
2.59
2.74

1.40
1.24

1.88
1.89

1.60
1.50%*

1.24
1.16**

0.85
0.85

3.43
4.04**

8.03
7.63%%*

Kendo

X
89.3
89.3

45.3
453

44.0
43.9

53.4
52.5

37.3
37.7

22.3
22.5

143.3
139.2

239.4
233.5

s. d.
3.17
3.09

2.04
2.00

1.74
1.79

242
2.58

1.77
1.86

0.95
1.00

4.70
4.90%*

8.95
10.48%*

Body building

X
70.6

30.2

40.4

31.4
30.8

27.7
27.4

17.6
17.6

113.4
112.3

178.3

s. d.

3.36

1.39

1.99

2.17
2.16

2.03
1.84

1.19
1.01

3.62
4.48

8.03

175.2 10.32

Body building

X
84.7
42.9

41.8

53.1
52.3

34.8
34.6

21.0
20.8

152.5
151.3

253.1
251.1

s. d.

4.47

2.29

2.56

3.25
2.88

1.75
1.44

1.03
0.94

6.14
4.33

12.21
9.87

Synchronized General female
Yacht swimming Dance student
X sd X s.d. X s.d. X s. d.
74.8 3.65 68.6 1.84 67.2 2.06 66.4  2.64
- 67.7 2.10 66.4 2.69 66.0 2.88
319 2.09 299 1.08 28.7 1.16 28.5 1.40
- 30.1 1.19 29.3 1.31 29.1 1.46
429 226 38.7 1.21 38.5 1.42 38.0 1.54
- 37.6 1.09* 37.1 1.54*% 369 1.89*
30.1 2.75 251 0.75 234 1.67 25.2 298
299 2,74 25.2 0.73 233 1.85 241 278
28.1 1.74 224 0.41 223 1.28 223 144
279 1.83 22.0 0.46 21.8 1.32 21.5 1.40
17.7 1.07 14.8 0.82 14.9 0.60 151 1.13
176 141 14.6 0.46 149 0.76 14,7 1.08
106.8 4.86 1124 2.89 1054 3.87 1126 8.61
106.9 4.22 1145 2.83 106.8 4,12 1116 8.39
169.5 8.28 169.9 8.68 157.5 7.57 165.6 10.06
169.9 8.63 1724 7.05 156.6 8.03 1639 11.10
Synchronized General female
Yacht swimming Dance student
X s.d. X s.d. X s. d. X s. d.
89.8 5.24 826 272 823 269 820 3.17
- - 82.8 2.70 822 273 821 3.29
459 270 407 1.80 41.6 1.88 42.0 1.88
- - 40.9 1.84 415 1.87 421 2.01
43.9 287 419 1.68 40.7 144 400 1.68
- - 419 1.65 406 137 40.0 1.68
542 480 S51.5 0.81 525 403 513 4.23
541 5.03 517 0.85 521 3.52 511 4.51
37.6 3.22 333 1.01 347 1.80 342 2.88
374 3.03 335 1.23 347 166 340 282
223 143 199 049 208 1.08 203 1.29
224 170 20.0 064 207 092 20.7 172
144.1 4.41 1549 5.04 151.0 542 1523 5.54
144.6 5.14 154.3 5.54 1499 4.59 150.5 5.63
2423 11.61 259.1 6.34 2522 13.21 252.8 1261
241.9 11.36 258.7 - 8.94 252.0 12.09 14.23

249.9
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Table 4 Means of the dominance score in the upper limbs.

Sprint M& L distance Jump Throw Soccer Swim

X s.d. X s. d. X s.d. X s. d. X s.d. X s. d.
Upper limb length - —0.2094 1.0237 -0.0560 0.7459 0.0014 0.7653 -0.2580 0.6395 -0.0707 0.7824 0.3146 0.8594
Upper arm length 0.2044 1.3669 -0.0972 1.6716 -0.0583 1.5442 -1.1543 1.5887 -0.9750 1.9740 -0.2569 1.3938
Forearm length -0.7614 1.8441 -0.0114 1.2428 0.0908 1.4091 0.4094 1.2106 0.6296 1.1509 0.7675 1.6588
Girth of upper arm  1.9317 14419 1.3804 14664 1.1362 1.1644 1.5814 1.3821 0.9053 1.1824 0.5218 1.3363
Girth of forearm 1.7069 0.9123 2.1899 1.1197 - 0.9549 1.7281 1.9218 1.0854 0.9485 0.8294 1.0833 1.1476
Girth of Wrist 0.9057 0.9994 09134 13593 0.6518 1.0916 1.2497 0.9675 0.2125 1.1528 0.4158 1.7117
Index 1 0.3870 1.2548 -0.8100 1.3842 0.1811 1.4607 -0.3400 1.4867 -0.1585 1.1867 -0.5078 1.0671
Index 2 1.1120 1.5004 0.4673 1.7118 0.5296 1.1957 0.3321 1.6497 0.5774 1.5163 0.0423 1.6635

Table 5 Means of the dominance score in the lower limbs,

Sprint M& L distance Jump Throw Soccer Swim

X s. d. X s. d. X s. d. X s. d. X s. d. X s. d.
Lower limb length 0.0273 0.6550 0.0211 0.4272 -0.1554 0.4990 0.0669 0.3265 0.0481 0.2007 -0.0803 0.4729
Thigh length -0.0264 13138 -0.1641 0.8494 -0.5188 1.3582 -0.1762 0.7062 0.0605 0.4083 -0.1589 0.9628
Calf length 0.0933 0.3008 0.1304 0.2498 0.1964 0.9042 0.1968 0.3263 -0.0162 0.3441 ~-0.0031 0.1342
Girth of thigh 0.5947 0.4946 0.2538 0.6388 0.4372 0.9126 0.6221 0.5899 0.1438 0.7190 0.4664 0.7418
Girth of calf 0.2862 0.7855 ).0137 ".0638 -0.0719 1.0830 0.3489 0.9369 0.0693 0.8328 0.4589 0.8754
Girth of ankle 0.0624 2.0579 0.1682 u.8434 -0.1327 0.9632 -0.1986 1.9458 0.1403 0.8818 0.0270 1.2795
Index 3 0.2389 1.0609 0.3134 1.0279 0.5694 1.2345 0.3118 0.8707 0.1501 1.0825 0.0084 1.0138
Index 4 0.4863 826 -0.0850 1.2398 0.5681 1.2702 0.8203 1.9243 (.2719 0.9942 0.4395 1.3772
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ETH - 72hs, KmAE/ TH&EKETIEI »
bEFE, —RTEAE, KE&EAHE T &N
TRPREBERESZ N ENLEAEILTH - 1o
MR D BRI — RIS WS, RIBHET
IR X <, @SRRI iR L TAAE
WERETH - 12,

5 B
ANEDEARIRTIRO END T EIFEL L SH
50T, Garson, J.G.P (1879) B FHBO
HAH»STHEERLEMEBNTHS EWMEL,
Wolanski, N. (1957) ¥ /& Fic B0 5 FTRER
ERMEBLATHE T EAEREL TS, UL, L
BEEDOEAZEITHWTIE Wolatski, N.2(1957)

Synchronized
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FAEREAL, AR (1980) Riic B TH
LEMELTVS, ko Ldic, —RICTFEE
BEAMBAITH R E Vb TV B, EHEEDE
RN BE g 2 MM T L b—FETIRIL, &5
SRR EINA B HEDD 5o
KRAEDOTHEOEERD S H, KBEEE—EHN
WA TEMBATH - 1205, THREZY v 71—,
Kik, YvraFAXRIRAI VT, ¥VRADE
HE &L FFETEMBNTH - 2o UL,
THREDLEMBLLD 7' v — 7 DBLIFERII D T
INEL, BEAERBEAELNEN>TEL, F
FEA KT 2 ABRES LUTRE S OB ORMF
xH5E, REBESGUMEM TN TRERIR
SHAEALE W S BARBRD b b, — Tk
tyvvyaF4RXFRA I VIRFTEABE,
TREE SIKAEMBLTH 355, BIEHKITHBRD
TINEL, BEREZRRKWEEZITEN,
EEREEIB T TRBERA & KIKBEZKRL T
NTDY 7 TTEMBRTH - 712h38, BFTiE—
e FHEE, ¥R E8, vvraFr4XFzA4
CIVTEFOVThORMBMNTH -, LHEE
ZRT 5 LRI B BUREMEN, milREE
BBUORGABMNTH B LWL B0, TOERE,
AR (1980) DFIHEE R HEAL & T BEEHR &

General female

Kendo Body building Yacht swimming Dance student
X s. d. X s. d. X s. d. X s d. X s.d. X s. d.

-0.3584 0.8593 - - 0.6511 0.3382 0.6503 0.9420 0.3593 0.7494 .
0.2974 1.8766 - - ~0.3771 1.5671 =-1.0367 1.7559 -1.0364 1.6298
-0.8363 1.2912 - - 1.4524 1.1190 1.9310 1.0089 1.4628 1.4561
3.7170 1.4767 0.9716 1.4067 0.2563 1.1972 -0.1406 1.6093 0.1069 1.2968 2.1431 1.5281
2.4708 1.0532 0.4992 1.0595 0.3017 0.6144 0.7910 0.8926  0.8515 1.5034 1.6844 1.1334
0.5129 1.1988_0.0955 1.2064 0.3711 1.7820 0.6098 0.9079 0.1757 1.4521 1.6002 1.4611
1.2716 1.4806 0.4957 0.9295 -0.0451 1.2373 -0.9311 1.3164 -0.6637 1.5786 0.4649 1.4828
3.2662 1.8181 0.8989 2.0572 -0.1145 1.3666 -0.7506 1.5998 0.2991 1.6592 0.5270 1.4857

o Synchronized . General female

Kendo Body building Yacht swimming Dance student
X s. d. X s.d. X s. d. X s. d. X s. d. X s. d.

0.5641 0.3090 - - -0.1032 0.2300 0.0616 0.2364 -0.0135 0.3085
-0.0775 0.0102 - - -0.2067 0.3929 0.1601 0.5492 -0.0023 0.5807
0.1019 0.4414 - - -0.0015 0.1127 -0.0419 0.1769 -0.0236 0.0866
0.8410 0.8047 0.6760 0.4122 0.0426 0.5044 -0.1157 0.6062 0.3468 0.8636 0.2086 0.8875
-0.6149 1.0174 0.2922 0.8004 0.2000 0.5603 -0.3346 0.6518 0.0103 0.5485 0.2721 0.7483
0.3449 0.7978 0.2995 0.9896 —-0.0255 1.3127 -0.2165 0.6995 0.3220 0.7595 -0.4004 1.1734
1.4580 1.1878 0.4572 1.0158 -0.1584 1.0205 0.2189 0.7913 0.3364 0.9283 -0.0634 1.0869
1.0949 1.2483 0.3766 1.1786 0.0683 1.1034 0.1007 1.0333 0.0247 -0.8210 0.5996 1.6339
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DI N —T H BT, EROMEFERE LL
—HLTWB, —BRINICAHT, FBROBM MK
xgniliiEoRflogNEs KRS, EROE
B LBPEOPITRSTED, Bz k0 FBRKNEE
A ZIBIEETHALEVZ S, RIEHE O
TEWETRFICT DL S BERNIRL, FERHR
HEHOEEICLbbDEBbNE, ThicstL
T, BEAGDOHMAEBSZCANTHE EBbN D
KT 4 Eng =3y b BFROBEE EE-ORIB
DORABRDOELASHHINE <, HEIE H—HE

MEETHBHETIIIMER L T s L3 icEb
n5,

TROREICE MkicA N HEEEE
LZERDONT, Liht-> TEBAIER S A&
NSV, TDEHBERIITRSEEEEICE
WTHREA X ZBITEHELITHHIRETH S
&, o, IRTOEHEFICE > TELADTH
PHEC LIS FEEL TR EPEETHLT &
HEZDELBROERTH D ENHTENTES,
F 72, FETR EBOD &5 i EEa 7S AL ASRE
ELTESTEHECHEB)IC L > TEAMADSRI
BV EpbIBTY BERTH B, FHEOA
b B ORAREEETAR TR TN THAMEA
THY, TIRTOHEMBATHE L0 ->ThL,
LirL, RLEHEDESRIAINATRBTEARIE
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ff, vV FARERA I VIRFED FEIC
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LHEMERL T 5,

RO LA ZE BRI O L s AR/ Tl
AU, s Ak NE, KB&RAET
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NWEBEBELRENED SN D ThH b, TDL
I HHREZ ORI T s ERs KBS
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DD 7 — IR L THEBICRE L, AHE
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ERESEHES D E VR B,
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LESTFHONLMETH S, UL, L&
B BRI ETR O & 9 iIcIETHRIiCD A
BEREGEPRD LN D THE, TOLE
13 SR & Bl KB A HEFIBARIcH 5 T &
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NGB TH B,
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B LBREE, KB, v H —HE, fE
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