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Relation between second metacarpal thickness and physique

Shozo TAKAI

This report describes the relationship of the bone width to the physique analyzed by correlation
and multivariate statistical methods. Subjects consisted of 114 boys and 339 girls with mean age of 17.
4 and 17.0 years. The total width, the cortical thickness and the cortical area were measured on X-
ray photographs at the midpoint of the length of the right 2nd metacarpal bone. Twenty-three
anthropometric measurements, the body mass index and the lean body mass were the variables for the
physique. »

The bone width and the cortical area correlated significantly with the anthropometric items and
the lean boby mass (r=0.134 to 0.527) exclusive of head and soft tissue dimensions. No anthropometric
measurements correlated significantly with the cortical thickness. Hand breadth for the sexes showed
the highest correlation with the bone width.

An integrated score representing the frame size was calculated as the first principal component
of biacromial-, biiliocristal-, transverse chest diameters, wrist breadth and bicondylar femur breadth,
that accounted over 509 of the total variance. The cortical thickness again showed no significant
correlation with the score. The bone width correlated significantly with the integrated score of the
frame size items: r=0.293 for boys and r=0.201 for girls. The cortical area correlated significantly
with the score for boys (1"20.240), but not for girls. The multiple correlation analysis did not show the
frame size items as highly effective combination to predict the bone width and the cortical area. The
analysis suggested a soft-tissue contribution to the bone mass for boys but not for girls.
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Table 1. Basic statistics of the osteometry and the somatometry
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Boys (n =114)

Girls (n =339)

Mean SD Mean SD
Total width of the bone* 8.6 0.69 7.4 0.55
Cortical thickness of the bone* 4.7 0.53 3.1 0.54
Cortical bone area** 46.0 6.69 35.7 5.00
Weight*** 61.7 7.51 52.4 6.99
Height 169.3 5.05 156.9 5.20
Sitting ht. 90.9 2.79 85.4 2.78
Iliospinale ht. 91.8 3.89 85.3 3.81
Upper limb length 73.0 3.03 67.1 3.01
Biacromial diameter 39.3 1.48 35.4 1.31
Biiliocristal diameter 27.6 1.45 27.3 1.55
Transverse chest diameter 26.8 1.60 24.3 1.55
Antero-post. chest diamet. 18.0 1.39 16.3 1.47
Wrist breadth 5.6 0.28 5.0 0.24
Bicondylar femur breadth 9.5 0.48 8.8 0.55
Hand length 18.2 0.89 16.8 0.89
Hand breadth 8.1 0.40 7.3 0.33
Foot length 24.3 1.04 22.1 0.91
Foot breadth 9.5 0.50 8.5 0.43
Upper arm circumf. 26.4 2.16 24.7 2.14
Galf circumference 36.6 2.52 35.0 2.37
Chest circumference 85.1 5.42 81.5 5.31
Head length 18.3 0.74 17.6 0.71
Head breadth 15.5 0.62 14.9 0.63
Bizygomatic diameter 14.0 0.55 13.4 0.61
Triceps skinfold thick.* 8.8 2.92 17.8 5.28
Subscap. skinfold thick.* 9.7 3.55 16.7 5.95
BMI 21.5 2.24 21.3 2.48
LBM*** 52.9 5.93 39.6 4.58

n: sample size, SD: standard deviatdon, *: in mm, **: in mm? ***: in kg

Table 2. Correlations among the osteometry (Boys: upper triangle, Girls: lower triangle in italic)

Total bone width

Medullary width

Cortical thickness

Cortical area

Total bone width
Medullary width
Cortical thickness
Cortical area

0.650**
0.166**
0.855**

0.732*

—0.641*
0.170*

*

*

*

0.265"*
—0.470**

0.642%*

0.880""
0.325""
0.677""

#*: significant at 19 level
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Table 3. Correlations of the osteometry and the somatometry

Boys Girls
T™W CT CA T™W CT CA

Weight 0.240* 0.082 ns 0.218* 0.185** 0.096 ns 0.186%*
Height 0.244** 0.042 ns 0.197* 0.287** 0.049 ns 0.247**
Sitting ht. 0.226* 0.038 ns 0.185* 0.213%* 0.018 ns 0.174**
Iliospinale ht. 0.167 ns 0.021 ns 0.131ns 0.290** 0.027 ns 0.236%*
Upper limb length 0.307** 0.064 ns 0.261** 0.322** 0.109* 0.299**
Biacromial diameter 0.278** 0.110 ns 0.270** 0.135%* 0.054 ns 0.134*
Biiliocristal diameter 0.224* 0.143 ns 0.237* 0.193**  —0.020 ns 0.134*
Transverse chest diameter 0.208* 0.002 ns 0.151 ns 0.087 ns 0.064 ns 0.096 ns
Antero-post. chest diamet. 0.154 ns 0.020 ns 0.123ns 0.075ns 0.013 ns 0.058 ns
Wrist breadth 0.450%* 0.166 ns 0.422** 0.200%* 0.095 ns 0.207**
Bicondylar femur breadth 0.302**  —0.006 ns 0.219* 0.172** 0.035ns 0.144**
Hand length 0.473** 0.129 ns 0.417** 0.247%* 0.094 ns 0.236%*
Hand breadth 0.527** 0.071 ns 0.439** 0.341%* 0.090 ns 0.308**
Foot length 0.407** 0.180 ns 0.395** 0.245%* 0.099 ns 0.233**
Foot breadth 0.417** 0.143 ns 0.383** 0.213**  —0.006 ns 0.164**
Upper arm circumf. 0.172ns 0.168 ns 0.206* 0.046 ns 0.063 ns 0.063 ns
Calf circumference 0.178 ns 0.046 ns 0.156 ns 0.150** 0.084 ns 0.151**
Chest circumference 0.108 ns 0.013 ns 0.089 ns 0.090 ns 0.015 ns 0.071 ns
Head length 0.107ns  —0.022ns 0.067 ns 0.160** 0.111* 0.177**
Head breadth 0.113ns 0.163 ns 0.175ns 0.073 ns 0.098 ns 0.099 ns
Bizygomatic diameter . 0.106ns —0.023ns 0.070 ns 0.149** 0.105 ns 0.158**
Triceps skinfold thick. 0.003ns —0.118ns —0.065ns —0.021ns —0.00dns —0.024ns
Subscap. skinfold thick. 0.050ns —0.00bns —0.04lns —0.038ns —0.016ns -—0.044ns
BMI 0.153 ns 0.076 ns 0.153 ns 0.052 ns 0.083 ns 0.082ns
LBM 0.290** 0.122 ns 0.264** 0.258** 0.124 ns 0.266**

TW: total bone width, CT: cortical thickness, CA: cortical area

* . significant at 5% level, ** : significant at 19 level, ns :

not significant at 5% level



Table 4. First principal component of the frame
size variables

Eigenvalues Boys Girls
Biacromial diameter 0.456 0.474
Biiliocristal diameter 0.459 0.432
Transverse chest diameter 0.483 0.468
Bicondylar femur breadth 0.479 0.473
Wrist breadth 0.345 0.381
Eigenvalue 2.941 2.747
Proportion 58.8% 54.9%
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