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Relationship of Hand- and Foot Growth to Adult Height

TAKAI Shozo

This paper analvzed the relation of hand- and foot growth of children to their adult
height. The subjects consisted of 392 schoolgirls and 356 schoolboys from Ogi Longitudinal
Growth Study. The hand- and foot length were measured according to Martin-Saller-Knussmann’s
standardized method. Adult height of a child was judged by an annual increment less than
10 cm. The relative lengths of hand and foot to height had no relation to adult height. No
percent adult lengths of hand and foot related to adult height. Though the hand- and foot
length highly correlated with adult height. they also strongly correlated to height.
Accordingly, the partial correlation of hand- and foot length to adult height while height
held constant resulted in their insignificant relationships. The result denied the tradition as
“A child with larger foot grows taller.” The tradition should transeript as “A taller child
grows into taller adult.”

Analyses on maturing processes of hand-, foot length and height revealed difference of
hand to foot or change of their relationship with aging. Hand length has been matured
simultaneously with height, while the maturation of foot length has always proceeded in
advance to hand length and height. The maturity relationship of hand- and foot length to
height grew stronger gradually towards adolescence and after then weakened. On the other
hand, the analvsis by multivariate allometry showed the isometric relationship of hand
length to height, but positive allometric relation of hand length to foot length.

Key words: Hand, Foot, Height, Growth, Adult height, Anthropometry.
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Table T Muttnivariate allometry of height, hand-
and foot length

Allometry coefficient

Item

Girls Bovs
Height 0617 0.601
Hand length 0602 0.601
Foot length 0507 0.527
Eigenvalue 0.0296 0.0455

Percent ”95,5 973
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Table 2 Correlations between relative hand. and foot length to height and adult height

Girls Boys
Age class —
Hand length Case Foot length Case Hand length Case Foot length Case
6+ —0.015 48 —0.099 69 0188 4 0.245 54
s —0.082 140 —0.099 192 0.126 103 0.030 133
8+ —0.124 160 —0.104 213 —0.035 120 0.063 148
9+ —0.135 179 —0.087 236 —0.045 127 0.029 155
10+ —0.046 197 —0.096 259 —0.126 139 0043 167
1=+ —0.073 215 —0.059 275 0.035 118 —0.037 178
12x —0.103 227 —-0.025 280 0.032 159 —0.014 195
13+ 0.014 238 —0.008 294 0.036 170 0.062 205
1+ —0.018 236 —0.043 284 —0.094 168 0.088 200
15+ —-0018 243 —0.041 288 —0.068 181 0034 212
16+ —=0.070 224 —0.106 269 —0.086 170 0.042 200
17+ —0.093 210 -0.109 257 —0.026 170 0.054 198
18« —0.148 115 —0.119 135 0.040 131 0.085 157
Relative hand (foot! length=hand .foot: length height> 100
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Table 3 Correlations of percent adult value for hand- and foot length to adult height

Girls Bovs
Age class - -

Hand length Case Foot length Case  Hand length Case Foot length Case
61 0.166 13 0162 69 0.195 39 ~0.100 51
7+ —0.051 131 —0.087 193 0.091 98 —0.137 135
8+ —0.081 147 —0.075 212 —0.043 113 —0.098 148
9+ —0.040 166 —0.017 235 —0.096 119 —0.122 155
10+ 0.011 183 —0.037 238 —0.087 130 —0.097 168
11+ —0.002 201 —0.052 273 0.030 13% —0.182 178
12+ —0.049 208 —0.061 278 0.008 150 —0.150 196
13+ 0.052 221 0015 293 —0.004 159 —0.108 205
14+ 0.067 216 0.049 284 —0.118 158 —0.180 202
15+ 0.062 222 —-0012 236 -~0.004 150 —0.205 212
16+ 0.091 203 0020 267 0.008 160 —0.056 202
17= —0007 193 0.063 256 0101 139 0115 198
18+ 0.070 104 —0.048 133 0.227 123 0.032 157

Age class 6% includes children aged

from 3350 10 649 vears old

Table 4 Correlations of percent adult value for hand- and foot length to percent adult value for

height
Age class Girts Boys

Hand length  Case  Foot length  Casc Hand length Case Foot length  Case
6 0.244 43 0.700%" 69 0.270 39 0667*" 54
7x 0.472%" 129 0.78377 191 036577 96 0.7897" 133
8% 0531%° 147 0.842°7 212 0.602°7 113 0774°° 148
9+ 0.581%" 166 08417 233 0.559"" 119 0.780*" 155
10+ 0.754°° 183 0.880°° 238 0636"" 130 0831°° 167
11+ 0.773%" 201 08677 273 0.706""° 139 08637 178
12+ 0.600 " 208 0827*" 278 0825"° 149 0.904™° 195
13% 0.448%" 220 0574%* 292 0.838%" 159 0898%% 205
144 0.2657" 215 0.219*° 282 0672°" 157 0.825"° 200
15+ 0.033 220 0.001 286 0387"" 170 0603 212
16+ 0.058 203 0.087 267 0225%* 159 0.309** 200
17 0.171" 192 0.003 253 0.082 159 —0.084 198
18+ 0.241° 104 —0062 133 0.071 123 —0.083 157

Ape class 6+ includes children aged from 550 to 649 vears old

and *% denote significant coefficient at P=0.05 and P=0.0]. respectively.
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Table 5 Correlations of absolute value for hand- and foot length to adult height

Girls Bovs
Age class -

Hand length Case Foot length  Case Hand length Case Foot length Case
6+ 0.462%* 48 0443%" 69 oele** 44 06407 54
T+ 0496 142 0.466** 194 0594** 105 0.606°* 135
3+ 0494%" 160 0524 213 0.491** 120 0611%" 148
9+ 0518*" 179 0577 236 0547 127 0631%" 155
10+ 0531%* 197 0350°" 259 0.488** 139 0611*%* 168
11 0513** 215 057277 275 0.526** 148 0561 178
12+ 0.530%"° 227 0.624%" 280 0.470** 160 0536"° 196
13+ 0617°" 239 0.680"" 295 0.451%* 170 o0581%" 205
14+ ne62** 238 0697*° 286 0.508*" 169 0651** 202
15+ 0637** 243 0r15"" 288 0.618*" 181 0.730** 212
16+ 0608** 224 0675°" 269 0.670"" 171 0754%* 202
17+ n642** 211 0679%" 258 0.684""° 170 0775%* 198
18+ 0659"° 115 0685"7 135 0r38'" 131 o™t 157

*

and ** denote significant coefficient at P=0035 and P=0.01. respectively.

Age class 6% includes children aged from 5.30 o 6.49 years old.



52 aHE=

Table 6 Correlation of hand- and foot length to current height

Girls Boys
Age class Hand length Case Foot length Case  Hand lemgth Case Foot length Case
6+ 0577** 55  0.704%" 79 0.670"* 62 0.769"" 75
7+ 0623%* 157 0729°" 219 0.675%" 142 0819*" 182
8% 0.632%* 184 0780°° 242 0.686** 173 0808*° 209
9+ 0667*" 207 079" 269 0.709"" 183 0.795°° 223
10+ 0.725"" 230  0765"" 292 0725%" 206 0813 243
11+ 0.736"* 257 07407 309 0784*"* 221 0817"" 263
12+ 0.660** 273 0.668°° 316 0813** 245 0.836%" 289
13+ 0.590"" 284 062" 131 0839°° 265  0.822%° 304
144 0.600** 281 0630%* 319 0.731** 270 07657 300
15+ 0623%* 271 06807° 310 0.680* " 282 0719"" 321
16+ 0.603%* 279 0664%" 280 0.702** 249 e770* 285
17 0628*"* 214 0651°" 263 0.711%* 244 0.773*" 280
18+ 0675%" 117 0698°° 139 0.737"" 167 0760"" 200

** denotes siginificant coefficient ar P=001.
Age class 6+ includes children aged from 5.50 10 649 vears old.
Table 7 Partial correlation of hand- and foot length to adult height while current height held
constant
Girls Bovs
Age class -
Hand length Case Foot length Case Hand length Case Foot length Case
6 0.037 18 —0.168 69 0.248 11 0.099 54
T+ 0.096 140 —0.037 192 0.180 103 0.007 133
8+ 0.053 180 —0.062 213 —0.054 120 0012 148
9+ 0.023 179 0.033 236 0.028 127 0.025 155
10+ 0.051 197 0.087 239 —0.110 139 —0.012 167
nx 0.070 215 0217* 275 —0.083 148 —0.045 178
124 0.123 297 0306 280 ~0.129 139 0075 185
13 0.273° 239 0.343* 294 —0.059 170 0.220" 205
4+ 02877 238 0310 284 0.046 168 0.281% 200
15 0.114 243 0.157 288 0.047 181 0.214" 212
16+ 0.036 221 0.027 269 —0.025 170 0.055 200
17x 0023 211 0078 257 0.006 170 0.013 198
18+ —0.172 115 ~0.081 135 0.088 131 0.103 157
* denotes siginificant coefficient at P=0.05.
Age class 6% includes children aged from 550 to 649 vears old
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