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Somatometric Characteristics of Elementary School Boys at the
ages 9 to 10 and Classification thereby

Hye-Rin Yeo
Dept. of Textile & Clothing, Pusan National University, Busan, Korea

Abstract : The purposes of this study were to classify somatotype was obtained from the factor scores of the upper half
of body and analyze the somatometric characteristics. The sample group was drawn from boys at the ages 9 to 10 living
in Pusan and Kyungsangnam-do. Data from each boy comprised 36 anthropometric measurements and 7 photographic
measurements. The study reached following conclusions. 1. According to the analysis to draw somatometric factors, seven
indicative factors were obtained from measurements of the upper half of body. The most significant factor “sectional size”
and the second most significant factor “longitudinal size” characterized most aspects of body shape. 2. According to the
analysis of somatometric characteristics by the upper half of body, they were categorized into four types; Boys in type
1 had high stature, broadest shoulders, average frame, flattest chest and quite protruded shoulder blades and belly; boys
in type 2 had shortest stature, smallest frame, most sloping shoulders and flattest shoulder blades and belly; boys in type
3 had quite corpulent with average stature, rising shoulders, most protruded chest and shoulder blades and belly of pro-
trusion close to the average; boys in type 4 had highest stature, biggest frame, broad shoulders and back, and most pro-

truded shoulder blades and belly.

Key words : somatotype, upper half of body, sectional size, longitudinal size
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Fig 1. The method of photographic measurements.
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Table 1. The anthropometric and photographic measurements
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Items Details
. Stature(7]) Cervicale height(5-5&°]) s
Height Shoulder height(©}7430]) Armscye height( & 38 %)) Waist height(®123£°1)
Bust depth(Z1&5F7) . e . -
Depth ve depth(REZ0]) Waist depth(3] 2] F74}) Biceps depth(?1Z57))
Neck base breadth(E144]) Anterior chest breadth(Z}&1 1)) . .
NS
Breadth Nipple breadth(Z%] 7+21) Posterior chest breadth(5194]) Waist breadth(5121141)
Posterior full length(E7Z°]) . . =70 Side neck point to posterior waist length
Anterior waistlength(@3-41700])  Losierior waistlength(5-d°l) (@2H-AgeRAZ e g A 4Zo))
Side neck point to nipple length . . . .
Shoulder length(®1714 <) (2 35970 Side neck point to anterior waist length
Length Posterior arm length(Z-4 1) TR ETAT EH93 - Aux4sggaadol)
Posterior inter-shoulder length .
22 Upper posterior arm length
EIER Ao He]) 2x <
Anterior interscye length(3F%) PR 2EAD)
Posterior interscye length(¥1 )
Neck base gith(E2 E2)) Upper-bust girth($7}<-E2l) Bust gith(71<5-58)
Girth Waist girth(3] 2] E2) Armscye girth(Z5-E4]) Biceps girth(R&E3])
Elbow girth(Z-E2| ) Forearm girthC} #E8)) Wrist girth(SE-E4))
Weight Weight(EF7)
Posterior upper slope angle
EEARLE A
Ancle Anterior under slope angle Right shoulder slope angle Anterior upper slope angle
& RFIZEE : Ad) (L2% A7 AAE : AS) R A3)
Posterior under slope angle
(EHEEZE  A2)
Projecting amount Posterior projecting amount Anterior projecting amount

EHESFH: VD
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Table 2. Analysis of somatometric factors by the measurements
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of the upper half of body

Items Factorl  Factor2  Factor3  Factor4  Factor5 Factor6  Factor7 Communality

Biceps girth 090244  0.14299 0.06292 0.07035 0.01229 -0.02844 0.08944 0.852714
Waist girth 0.89194 0.19445 0.07568 0.16450 -0.03609 -0.03710 0.08890 0.876731
Forearm girth 0.88419  0.23026 0.13167 0.13043  0.01886 -0.03625 0.08130 0.877438
Elbow girth 0.87561 0.28008 0.10652 0.07553 -0.02855 -0.03204 0.03196 0.865057
Bust girth 0.87028 0.24347  0.13533  0.21475 0.00604 -0.14021 0.07841 0.906946
Waist depth 0.86492  0.17600 -0.02956 0.10009 0.05484 -0.06992 0.15310 0.821295
Upper-bust girth 0.86091 0.26400 0.14581  0.24052 -0.00210 -0.10031  0.05923 0.903550
Bust depth 0.85175 0.21510 0.06539 0.04524 -0.01005 -0.07357 0.14968 0.805984
Wrist girth 0.83650 0.21402 0.11807 -0.02907 -0.00517 0.01372 -0.00839 0.760603
Weight 0.82937 0.41685 0.13498 0.18148 0.01025 -0.03819 0.12351 0.929587
Waist breadth 0.82065 0.22245  0.12561 024413 -0.02648 -0.04909 0.20143 0.842021
Armscye girth 0.79010 0.17390 0.05365 -0.05417 -0.05871 0.01174 -0.17884 0.695878
Anterior chest breadth 0.73863  0.24674 0.10637 0.34550 0.03298 -0.14114 0.18516 0.792426
Nipple breadth 0.73773  0.10398 0.16909 0.11188 -0.04833 -0.04865 -0.08907 0.608801
Neck base girth 0.73504 0.26116  0.14225 -0.12064 -0.04713 0.06853 -0.19022 0.686377
Biceps depth 0.68448  0.13055 0.01131 021756 0.07711 -0.12770 0.47297 0.778979
Anterior interscye length 0.65890 0.27569 0.21785 0.25880 -0.02234 0.07188 -0.25764 0.696641
Side neck point to nipple length 0.58834 0.23150 0.17918 0.35953  0.09661 -0.16281 0.12915 0.613619
Posterior chest breadth 0.54349  0.24223  0.07175 0.48321 0.04305 -0.10210 0.30382 0.697284
Waist height 0.31407 0.88772 0.06065 0.11516 -0.06830 0.01874 0.05215 0.911355
Shoulder height 0.32226 0.87290 0.22096 0.17636 -0.02917 -0.02481 0.03463 0.948399
Stature 0.29287 0.87122 0.26726 0.15240 -0.03847 0.05457 0.04843 0.946252
Cervicale height 0.29352  0.86800 0.24242  0.19818 -0.03913 0.04169 0.07155 0.946001
Posterior full length 0.32597 0.83464 027706 0.17251 -0.04148 0.03370 0.06766 0.916830
Armscye height 0.27741  0.83093 0.24198 0.15578 -0.02225 -0.02224 0.07397 0.856687
Posterior arm length 042151  0.73306 0.11048 0.14184 -0.01219 0.01064 0.06401 0.751740
Upper posterior arm length 0.54829 0.56948 0.11775 -0.12382 -0.11249 - 0.18203 -0.14139 0.719905
Anterior waist length 0.26737 0.22037 0.80561 0.10971  0.03366 -0.14857 0.02961 0.805178
Side neck point to anterior waist length 0.28651  0.23451 0.80053 0.13408 0.00746 -0.15775 -0.03747 0.822248
Posterior waist length 0.06991 041646 0.75717 0.17716 0.01004 0.16598  0.04450 0.812647
Side neck point to posterior waist length  0.12010  0.44312  0.73408 0.09510 -0.05889 0.22046 -0.01902 0.811132
Shoulder length 0.06535  0.19599 0.15758 0.80631 0.01664 0.08111 -0.10476 0.735479
Posterior inter-shoulder length 041107 032283 0.20051 0.63869 -0.06569 0.17007  0.09701 0.763968
Posterior interscye length 0.37607 0.24714 0.27402 0.62432 -0.08471 0.05246  0.04405 0.679233
Anterior under slope angle -0.24346  0.01561 0.07382  0.02940 0.82708 -0.05420 0.01891 0.753192
Anterior projecting amount -0.11592  0.00437 -0.05591 -0.16641 0.79939 -0.00160 -0.07366 0.688724
Posterior projecting amount -0.18201  0.10412  0.09367 -0.00422 -0.81279 -0.11361 -0.02405 0.726870
Posterior under slope angle -0.15583  0.07094 -0.07998 -0.15270 -0.81320 -0.11208 -0.07600 0.738669
Posterior upper slope angle 0.01715 0.06866 -0.02191 0.06364 0.06234 0.76322 -0.03459 0.597121
Anterior upper slope angle 0.35643  0.08619 0.01040 -0.07511 -0.13119 -0.72682 -0.03540 0.686956
Armscye depth 0.13310  0.12327 -0.08562 0.52214 0.13562 -0.07384 0.57463 0.666916
Neck base breadth 0.41014 0.30334 0.00777 -0.03369 -0.02626 0.01165 0.52503 0.537916
Right shoulder slope angle -0.11046  0.05942 0.08456 -0.10442 -0.04707 0.44962  0.49499 0.483174
Eigenvalue 19.8054 4.4087 2.8822 1.9797 1.7837 1.4217 1.0370
Proportion(%) 46.06 10.25 6.70 4.60 4.15 3.31 2.41

Cumulative(%) 46.06 56.31 63.01 67.62 71.77 75.07 77.48
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[BTywei1 OType2 ETywe3 OTyped MTypes |
Cluster 5 26.486 19.24
Cluster 4 31.96
Cluster 3 31.96 34.71
Cluster 2 43.99 56.01 ‘
0% 20% 40% 60% 80% 100%

Fig. 2. Distrisbution of the ages 9 to 10 by the number of clusters of the upper half of body somatotypes.
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Table 3. Comparision between the means of factors by numbers of
clusters of the upper half of body somatotypes

Factor Cluster 2 Cluster 3 Cluster 4  Cluster 5

F-value F-value F-value F-value
Factor 1 19.54 %+ 6.10%* 48.00%** 36.35%%*
Factor 2 47.84*%* 18.29%** 9.80%** 25.03%%*
Factor 3 37.11*** 0.38 38.40%%* 23.64%**
Factor 4 12.46%** 12.45%%*% 78 T4xxk 29.44%%*
Factor § 1.59 31.62%%%  ]5.90*** 30.04%**
Factor 6  84.69%** 63.74%%* 9,39k 23.87*%*
Factor 7 7.65%* 123.79%%% 34 §3k** 25.69%%*

**P<0.01, ***P<0.001
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Table 4. Comparision between the means of factors by the upper half of body somatotypes

T 1 2 e 3 e 4
Factor 93(;?.396%) 882(?34%) 612(1)).96%) 49’{{5.84%) F-value Duncan test
Factor 1 026 -0.50 0.18 117 48.00%%* CCBA
Factor 2 0.13 -0.21 -0.34 0.54 9.80% % BCCA
Factor 3 0.17 -0.30 0.82 -0.80 38 40%# BCAD
Factor 4 097 -0.39 -0.57 -0.43 78 74%%x ABBB
Factor 5 2029 057 2020 022 15.90%#% BABB
Factor 6 0.17 -0.07 0.49 0.41 9.3g%%x AB B A A
Factor 7 -0.12 0.70 072 -0.13 34.53%%% BACB

**+p<(.001, A>B>C>D

Table 5. Distribution of the ages 9 and 10 by the upper half of body

somatotypes (unit : Number, %)
Age Type 1 Type 2 Type 3  Type 4 xz'statistics
9 48(34.29) 48(34.29) 26(18.57) 18(12.86)
10 45(29.80) 40(26.49) 35(23.18) 31(20.53) 3.59
Total  93(31.96) 88(30.24) 61(20.96) 49(16.84)
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Table 6. Comparision between the means of measurements by the upper half of body somatotypes
Type 1 2 3 4 Total
Factor Htems 93(3?;6%) 883(1;.624%) 613(;6%) 49(11%4%) 291(100%) [ velve  Duncantest
Biceps girth 21.25 20.27 21.66 24.42 21.57 34.46%** BCBA
Waist girth 58.66 55.62 59.58 64.91 58.99 30.24%%* BCBA
Forearm girth 19.35 18.56 19.53 20.99 1942 31.67*** BCBA
Elbow girth 19.46 18.72 19.74 21.29 19.60 37.97%%+ BCBA
Bust girth 65.87 63.10 66.66 70.78 66.02 26.42%%* BCBA
Waist depth 14.31 13.97 14.54 16.34 14.60 24.35%** BCCBA
Upper-bust girth 67.29 64.31 67.54 711 67.19 27.773%%x BCBA
Bust depth 15.66 15.31 1593 17.38 15.90 26.77***  BCCBA
Wrist girth 13.24 12.86 13.56 14.60 1342 4]1.87%%* CDBA
Factor 1 Weight 3235 29.28 31.87 38.09 3229 30.56%** BCBA
Waist breadth 20.17 19.21 19.94 21.70 20.09 19.83 %% BCBA
Armscye girth 30.47 29.04 31.95 3429 30.99 43.08%** CDBA
Anterior chest breadth 2251 21.76 2226 23.61 2242 12.19%%x BCBCA
Nipple breadth 14.93 14.09 15.28 15.94 14.92 30.67+k* BCBA
Neck base girth 30.14 2945 31.03 3241 30.50 46,91 +** CDBA
Biceps depth 8.61 8.65 8.38 9.32 8.69 10.20%*+* BBBA -
Anterior interscye length 26.16 2435 26.11 27.19 25.78 42.89%** BCBA
Side neck point to nipple length 18.65 17.82 18.38 18.92 18.39 8.09%#* ABCBA
Posterior chest breadth 26.66 25.51 25.31 26.66 26.03 10.66*** ABBA
Waist height 82.60 80.01 80.83 85.16 81.88 20.32%4% BCCA
Shoulder height 109.95 106.10 107.79 111.86 108.62 18.45%* BDCA
Stature 136.55 132.36 134.10 138.21 135.05 16.13%** ABBA
Factor 2 Cervicale height 114.26 11028 111.43 115.71 112.71 17.55% % ABBA
Posterior full length 115.78 112.05 113.81 117.62 114.56 1577+ BDCA
Armscye height 102.30 98.56 100.15 103.55 100.93 13.97%*%x* ABBA
Posterior arm length 4593 44.62 45.01 47.17 45.55 14,67 BCCA
Upper posterior arm length 25.70 24.99 26.06 27.89 25.93 38.78%k* BCBA
Anterior waist length 29.23 28.04 30.15 2821 28.89 17.29%** BCAC
Factor 3 Side neck point to anterior waist length 3342 31.85 34.51 32.08 3295 28.05%** BCAC
Posterior waist length 32.31 3092 3224 30.99 31.65 13.01%%* ABAB
Side neck point to posterior waist length 3472 33.23 34.78 33.89 34.14 12.38%*x* ACAB
Shoulder length 11.46 10.21 10.36 10.52 10.69 5722k ACBCB
Factor4 Posterior inter-shoulder length 34.25 31.95 32.10 33.88 33.04 43.23%%* ABBA
Posterior interscye length 31.64 29.23 29.84 30.67 30.37 27.99%** ACCB
Anterior under slope angle -6.88 -3.70 -6.84 -8.10 -6.12 15.50%** BABB
Factor 5 Anterior projecting amount 273 -1.23 -2.28 -2.40 -2.13 15.07%** BABB
Posterior projecting amount 453 352 453 4.12 4.15 10.74%4% ABAA
Posterior under slope angle 13.22 11.20 13.73 13.36 12.74 6.34 sk ABAA
Factor 6 Posterior upper slope angle 23.17 2230 20.63 23.56 2244 3.88** AABBA
Anterior upper slope angle 25.56 26.09 30.56 28.48 27.26 10.00%** CCAB
Armscye depth 9.14 8.98 8.28 8.79 8.85 19.86*** A ABCB
Factor 7 Neck base breadth 9.51 9.71 9.29 10.03 9.61 13.66%** BBCA
Right shoulder slope angle 20.34 21.75 17.93 20.83 20.34 T AGHrx AABA
**P<(.01 ***P<0.001, A>B>C>D
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Fig. 3. Comparision between silhouettes of the upper half of body
somatotypes.
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