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Somatometric Characteristics of Elementary School Boys by Regional Differences

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

Abstract : The purpose of this study was to compare the somatometric characteristics obtained from the factor scores
of both upper and lower body by regional differences. The sample group was drawn from boys at the ages 7 to 12 living
in Pusan and Kyungsangnam-do. Data from each boy comprised 57 anthropometric measurements and 11 photographic
measurements. The study reached following conclusions. 1. According to the result of factor analysis, five indicative fac-
tors were obtained from the upper body measurements and four indicative factors were obtained from the lower body
measurements. 2. According to the comparision of factor scores on measurements of the upper body between Pusan and
Kyungsangnam-do, there were differences in all five factors. Boys in Pusan had higher stature, bigger frame, more pro-
truded chest and shoulder blades, more sloping curve along with the backbone, more protruded belly, narrower and slop-
ing shoulders than boys in Kyungsangnam-do. 4. According to the comparision of factor scores on measurements of the lower
body between Pusan and Kyungsangnam-do, there were differences in factor 1 and factor 4. Boys in Pusan had bigger frame
and flatter hip than boys in Kyungsangnam-do.
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Table 1. The distribution of subjects

RMartin $IA|AI5-8 A3

Table 3. The anthropometric and photographic measurements items

Age Pusan Kyungsangnam-do
7 84 61
8 62 72
9 73 67
10 85 66
11 76 67
12 66 63
Total 446 396

Table 2. Comparision between national anthropometric survey and
subjects

National Anthropo-

lems (unit) | iric Survey(1997)

Pusan Kyungsangnam-do

Height (cm) 132.25 134.95 134.68
Weight (kg) 30.02 32.34 31.97
Bust girth (cm) 63.36 65.82 65.29
Waist girth (cm) 57.52 58.95* 57.83*%
Hip girth (cm) 68.43 72.74 70.50

*P<0.05 between Pusan and Kyungsangnam-do

Items Details
Height Stature(H1) Cervicale Waist height(H3)
height(H2)

Shoulder Armscye Navel height(H6)
height(H4) height(HS5)
Iliocritale Crotch Maximum thigh
height(H7) height(H8) girth height(H9)
Knee Maximum calf
height(H10) girth height(H11)

Depth Bust depth(D1) Waist depth(D2) Biceps depth(D3)
Armscye Abdominal depth Hip depth(D6)
depth(D4) (D5)

Breadth  Neck base Anterior chest Waist
breadth(B1) breadth(B2) breadth(B3)
Nipple Posterior chest Hip breadth(B6)
breadth(B4) breadth(BS5)

Maximum thigh Maximum calf
breadth(B7) breadth(B8)

Length Posterior full  Posterior waist Side neck point
length(L1) length(L2) to posterior waist

length(1.3)
Anterior waist Side neck point Side neck point
length(L4) to nipple to anterior waist
length(L5) length(L6)
Shoulder Posterior inter- Upper posterior
length(L7) shoulder arm length(L.9)
length(L8)
Posterior arm  Anterior inter- Posterior inter-
length(L10) scye length(L11)scye length(L12)
Waist to Crotch Total crotch Outside slacks
length(L13) length(L14) length(L15)
Waist to hipline
length(L16)

Girth Neck base Upper-bust Bust girth(G3)
girth(G1) girth(G2)

Waist girth(G4) Armscye Biceps girth(G6)
girth(G5)

Elbow girth(G7) Forearm Wrist girth(G9)
girth(G8)

Abdominal Hip girth(G11) Maximum thigh

girth(G10) girth(G12)

Knee girth(G13) Maximum calf Ankle girth(G15)
girth(G14)

Weight ~ Weight(W1)

Angle Upper back slope Under back slope Upper chest slope
angle(Al) angle(A2) angle(A3)

Under chest slope Right shoulder Upper hip slope
angle(A4) slope angle(AS5) angle(A6)
Upper abdominal

slope angle(A7)

Protrusion Back protru- Bust protru- Hip protru-
sion(P1) sion(P2) sion(P3)

Abdominal pro-
trusion(P4)




Table 4. Camera and other instruments

Camera

Camera ASAHI PENTAX KM 52 mm
Film ASA 400

Shutter speed 1/125s

Triangle

Vertical-horizontal striped screen 5%5 cm

Foot shaped paper
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Table 5. Result of factor analysis on the measurements of the upper body

Items Factorl Factor2 Factor3 Factord Factor5
Waist depth 0.894 0.099 -0.007 0.137 -0.018
Waist girth 0.891 0.307 -0.030 0.137 -0.014
Biceps girth 0.886 0.271 0.010 0.087 0.002
Bust girth 0.852 0.418 0.028 0.163 -0.048
Bust depth 0.848 0.322 0.014 0.049 -0.071
Forearm girth 0.842 0.380 0.030 0.146 -0.027
Elbow girth 0.835 0.443 0.013 0.100 -0.024
Upper-bust girth 0.830 0.466 0.039 0.161 -0.030
Wrist girth 0.805 0.388 0.029 -0.006 0.001
Waist breadth 0.804 0.380 0.011 0.249 -0.023
Armscye girth 0.770 0416 -0.002 -0.070 0.020
Weight 0.769 0.572 0.033 0.185 -0.009
Anterior chest breadth 0.739 0.443 0.037 0.311 0.078
Nipple breadth 0.725 0.401 0.038 -0.021 -0.024
Biceps depth 0.708 0.225 0.041 0.493 -0.101
Neck base girth 0.693 0.500 -0.027 -0.095 0.053
Side neck point to nipple length 0.649 0.513 0.059 0.289 -0.052
Anterior interscye length 0.625 0.575 0.024 0.050 0.010
Posterior chest breadth 0.600 0.471 0.031 0.455 0.014
Neck base breadth 0.501 0.435 0.012 0.258 0.053
Stature 0.393 0.875 -0.005 0.174 0.043
Cervicale height 0.394 0.871 0.000 0.191 0.052
Shoulder height 0.402 0.867 0.007 0.183 0.016
Posterior full length 0.405 0.859 0.004 0.189 0.043
Armscye height 0.397 0.853 0.016 0.188 0.006
Waist height 0.407 0:843 -0.011 0.158 0.033
Side neck point to posterior waist length 0.310 0:808 -0.000 0.098 0.147
Posterior waist length 0.278 0.803 0.017 0.155 0.117
Posterior arm length 0.443 0.794 0.015 0.133 0.027
Upper posterior arm length 0.500 0.741 -0.010 -0.089 0.100
Side neck point to anterior waist length 0.387 0.739 0.057 0.060 -0.132
Anterior waist length 0.343 0.695 0.074 -0.005 -0.165
Posterior inter-shoulder length 0.493 0.649 -0.020 0.369 0.143
Posterior interscye length 0.488 0.599 -0.022 0.359 0.129
Shoulder length 0.257 0.565 0.009 0.488 0.079
Under chest slope angle -0.160 0.154 0.855 0.031 -0.071
Back protrusion -0.106 0.099 0.841 -0.121 -0.043
Under back slope angle -0.186 0.052 -0.787 -0.162 -0.137
Back protrusion -0.174 0.175 -0.795 0.008 -0.159
Armscye depth 0.187 0.351 0.038 0.777 -0.036
Upper back slope angle 0.106 0.201 0.102 -0.170 0.763
Right shoulder slope angle -0.090 -0.317 -0.055 0.090 0:456
Upper chest slope angle 0.287 -0.296 -0.151 -0.107 -0.717
Eigen value 25.32 3.37 2.76 1.40 1.35
Contribute ratio of variance(%) 58.89 7.84 6.42 325 3.14
Cumulative contribution ratio(%) 58.89 66.72 73.14 76.40 79.54

0,001, ABE, 7K, £8EY, AEED, AF
A, FEEd, FUHe 137 FEAM A7l F2H 2}
ol7F vehten, of & BT, EFH-AEXHHol, B
HIE Aelg 107] FEeX TR gote] Bt AR
o wotEnd =4 ekt A 4=l E 0,001 2

SOt A7k f21FQ Zol7t vehton, AdRY ¢
ote] HHR]7} FAX Y Holrth B4 etk Al 531}l
A 001FENN TRARZE, 0.0015R04 L22 o7
A ESE 7H R ES] i aREo) A RG] §-2]Z<)
Apol7d epskon, ) 4E BF BAx gole] HFR)7}t



Table 6. Comparision of means and factor scores on the upper body between Pusan and Kyungsangnam-do by 3 age groups

Heiajo] M B57] gole] HYEY HF 383

7~8 9~10 11~12
Pusan Kyungsangnam-do T-value Pusan Kyungsangnam-do  T-value Pusan Kyunsangnam-do T-value
Factor] D2 13.82 13.36 -2.87** 14.76 14.40 -1.68 15.15 15.14 -0.06
G4 54.39 53.36 -1.85 59.72 58.11 -2.23% 62.77 62.08 -0.88
G6 20.07 19.16 -3.50%**  21.99 21.09 -2.97%* 23.25 22.72 -1.55
G3 61.13 60.32 -1.56 66.29 65.71 -0.89 70.12 69.94 -0.25
D1 15.15 14.60 -3.98***  16.14 15.62 -3.00%* 16.85 16.67 -0.89
G8 18.33 17.89 -2.58* 19.66 19.14 -2.82%% 20.48 20.59 0.53
G7 18.28 17.93 -2.13* 19.92 19.22 <377k 20.98 20.65 -1.67
G2 62.50 61.27 -2.36% 67.63 66.66 -1.59 71.50 71.23 -0.41
G9 12.91 12.44 -4.18%*%*  13.68 13.11 -4, 80HH* 14.43 13.89 -4, Q7HH*
B3 18.43 18.34 -0.49 20.18 19.98 -0.88 21.20 21.64 1.78
G5 29.00 27.64 -4.30%*%*  32.16 29.60 -7.50%%* 33.75 31.99 -4.92%%*
Wi 25.66 25.58 -0.15 32.65 31.85 -1.15 38.86 38.70 -0.18
B2 20.52 20.78 1.33 22.38 22.46 0.37 23.54 24.04 2.11*
B4 13.98 13.79 -1.50 15.16 14.64 -3.43%% 15.79 1531 -2.76%*
D3 7.78 8.25 4.65%** 8.55 8.86 2.68%* 8.95 9.63 5.03***
Gl 29.34 28.28 -5.54**%% 3125 29.61 -8.74%** 3245 3097 -6.20%**
L5 16.66 17.17 3.21** 18.25 18.56 1.85 19.52 20.03 2.43*
L1l 2428 24.07 -1.10 26.21 25.26 -4 59%** 27.91 26.84 -4 37HA*
BS 23.79 24.66 4 35%** 25.69 26.44 3.30%* 27.47 28.21 2.92%*
B1 9.20 9.01 -2.48* 9.61 9.62 0.10 9.95 10.19 2.84**
Score  -0.17 -0.62 -5.03%%* 0.30 -0.18 -4.2]%%* 0.45 0.14 -2.45%
Factor2 H1 12475 125.23 0.70 13531 134.74 -0.84 145.03 145.06 0.03
H2 10295 103.74 1.24 112.81 112.59 -0.35 122.25 122.56 0.38
H4 98.98 100.02 1.67 108.51 108.82 0.51 117.41 118.23 1.08
L1 10443 105.69 1.86 11443 114.69 0.40 124.44 124.87 0.51
HS 92.18 93.27 1.85 100.68 101.22 0.87 108.95 110.19 1.66
H3 74.45 74.56 0.21 82.14 81.57 -1.13 89.53 89.05 -0.77
L3 32.30 31.74 -2.46* 34.33 3392 -1.73 36.54 36.19 -1.25
L2 29.86 29.54 -143 31.68 31.62 -0.29 33.56 33.85 1.03
L10 4145 41.95 1.56 45.49 45.62 0.47 48.91 49.13 0.57
L9 24.11 23.46 -3.50%*%*  26.57 2517 ST Pani 28.87 27.31 -6.52%**
L6 31.19 31.17 -0.09 33.07 32.81 -1.01 35.49 35.20 -0.97
L4 27.44 26.90 -2.42%* 28.92 28.86 -0.21 30.72 30.03 -2.50%*
L8 30.85 30.83 -0.10 3294 33.17 1.01 35.44 35.31 -0.46
Li2 2854 28.72 0.84 30.23 30.53 .22 32.95 32.70 -0.90
L7 9.86 10.10 2.28* 10.56 10.86 2.93%* 11.23 11.60 3.36%**
Score  -0.90 -0.83 0.96 -0.00 -0.07 -0.87 1.02 0.82 -2.03*
Factor3 A4 -6.26 -5.01 2.66** -7.22 -4.81 4 80H** -5.84 -4.37 2.7 %%
P2 -1.8 -19 -0.63 22 -2.05 0.70 -1.78 -1.73 0.29
A2 13.62 12.16 -2.72%* 13.51 11.82 -3.54%%* 13.03 12.47 -1.02
P1 3.92 3.95 0.22 42 4.1 -0.66 4.00 4.40 2.32%
Score  -0.05 0.17 1.96 0.24 0.11 3.00** -0.01 0.07 0.61
Factord D4 7.85 8.85 1 1.42%%* 8.53 9.23 8.83%%* 8.86 10.01 10.73%%**
Score  -0.72 0.39 3.85%** -0.57 0.63 421 %% -0.53 1.03 15.66%**
Factor5 Al 22.56 20.88 -2.68** 22.84 21.97 -143 25.93 22.40 -5.42%%%
AS 25.49 21.60 -6.77%*%*%  19.99 20.76 1.30 18.34 20.29 3.27%*
A3 29.95 27.50 -3.39%*% 2755 26.91 -0.87 24.39 26.20 2.34%
Score 0.17 -0.20 -3.23%* 0.01 -0.15 -1.34 032 -0.19 -4 ] 5kA*

*P<0.05 **P<0.01 ***P<0.001
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Fig. 1. Comparision of lateral silhouettes of the upper body between
Pusan and Kyungsangnam-do by 3 age groups.
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Table 7. Result of factor analysis on the measurements of the lower body

Itemns Factorl Factor2 Factor3 Factor4
Waist girth 0908 0291 -0.037 -0.010
Waist depth 0906 0.101  -0.024 -0.021
Hip depth 0872 0322 0.050 0.142
Abdominal depth 0869 0252  0.089 0.091
Maximum thigh girth 0.866 0336  0.040 0.082
Waist breadth 0.844 0354 -0.045 0.051
Hip girth 0833 0502 0022 0.059
Maximum thigh breadth 0815 0405 0.051 0.049
Weight 0.801 0562 -0.011 0.031
Maximum calf girth 0.795 0490 -0.026 0.032
Abdominal girth 0792 0408  0.058 0.027
Maximum calf breadth 0.791 0.394  -0.012 0.073
Hip breadth 0777 0545 0.031 0.069
Total crotch length 0705 0559 0045  0.031
Knee girth 0702 0582  0.009 0.027
Ankle girth 0692 0459 -0.078 -0.003
Navel height 0352 0918 0015 0.006
Crotch height 0303 0914 0.023 0.044
Hiocritale height 0336 0914 0.033 0.005
Cervicale height 0290 0914  0.020 0.058
Waist height 0415 0893 -0004 0.025
Outside slacks length 0392 0.890 0.005 0.003
Stature 0421  0.888 . -0.011 0.013
Knee height 0330 0882 -0006 0.036
Posterior full length 0.440 0870 -0004 0.017

Maximum calf girth height 0295  0.734 0026  -0.051
Waist to hipline length 0448 0587 -0.087 -0.055
Waist to Crotch length 0489 0551 0034 -0078
Upper abdominal slope angle 0.038  -0.031 0908 - -0.119

Abdominal protrusion 0.005  0.057 0.887 -0.189
Upper hip slope angle 0035 -0.099 -0.096 0.891
Hip protrusion 0.154 0112  -0240 0.822
Eigen value 20.88 3.0t 2.16 1.08

Contribute ratio of variance(%) 65.24 941 6.76 3.38
Cumulative contribution 65.24 74.66 81.41 84.79
ratio(%)
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Table 8. Comparision of means and factor scores on the lower body between Pusan and Kyungsangnam-do by 3 age groups

7~8 9~10 11~12
Pusan Kyungsangnam-do T-value Puysan Kyungsangnam-do 7-value Pusan Kyungsangnam-do T-value
Factorl G4 54.39 53.36 -1.85 59.72 58.11 -2.23* 62.77 62.08 -0.88
D2 13.82 13.36 -2.87%* 14.76 14.40 -1.68 15.15 15.14 -0.06
D6 16.38 15.95 -2.20* 17.84 17.46 -1.77 18.78 18.83 0.20
D5 15.57 15.37 -1.07/ 16.81 16.83 0.10 17.49 17.70 0.92
GI2 38.43 37.08 -2.98** 4231 40.78 -2.99%+* 4451 43.74 -1.40
B3 18.43 18.34 -0.49 20.18 19.98 -0.88 21.20 21.64 1.78
Gll 65.37 64.82 -0.94 72.14 70.61 -2.35* 76.47 76.21 -0.37
B7 10.36 9.67 -5.01%%* 11.45 10.90 -3.85%%% 12.10 11.93 -1.14
Wi 25.66 25.58 -0.15 32.65 31.85 -1.15 38.86 38.70 -0.18
Gl4 26.42 25.65 -3.10%* 28.92 28.20 -2.44* 31.19 30.51 2.11%
GI0 59.09 60.35 2.24%* 64.86 66.55 2.36* 68.04 71.79 4.64%%*
B8 743 7.34 -0.94 8.10 8.11 0.07 8.71 8.72 0.08
B6 2251 22.53 0.12 24.61 24.57 -0.21 26.18 26.56 1.69
L14 53.17 51.97 -2.42% 59.29 56.30 -4.9]*** 63.84 62.31 -2.43*
G13 27.70 27.10 -2.48% 30.60 29.63 =375 3295 31.74 -4.3] %k
Gl15 19.28 18.52 -4.61%** 20.54 19.71 -4.68%** 22.07 20.92 -5.61%%*
Score -0.33 -0.55 -2.40* 0.20 -0.04 -2.06* 0.36 0.33 -0.20
Factor2 H6 71.49 71.21 -0.57 78.51 78.31 -0.42 85.71 85.59 -0.19
H8 53.99 54.79 1.97* 59.50 60.06 1.39 65.20 66.11 1.80
H7 67.03 66.91 -0.24 73.35 73.62 0.56 80.30 80.15 -0.24
H2 102.95 103.74 1.24 112.81 112.59 -0.35 122.25 122.56 0.38
H3 74.45 74.56 0.21 82.14 81.57 -1.13 89.53 89.05 -0.77
L15 69.53 69.92 0.81 77.24 76.17 -2.19% 84.31 83.26 -1.68
Hl 124.75 125.23 0.70 135.31 134.74 -0.84 145.03 145.06 0.03
HI10 33.40 32.64 -2.83%* 36.49 36.07 -1.59 39.99 39.06 -2.87**
L1 104.43 105.69 1.86 114.43 114.69 0.40 124.44 124.87 0.51
HI11 25.78 2349 -0.84*** 27.76 26.02 ST 15%** 29.96 27.55 -0.25%**
Ll6 13.86 14.94 6.90*** 15.86 15.76 -0.62 17.22 16.96 -1.33
L13 19.17 18.69 -2.42% 20.69 19.82 -3.97*** 2192 21.08 -3.53%#x
Score -0.92 -0.83 1.18 -0.04 -0.04 -0.06 1.00 0.88 -1.32
Factor3 A7 9.40 591 -4.64%%* 7.49 7.47 -0.02 6.63 6.13 -0.73
P4 097 0.77 -1.85 0.87 095 0.89 0.92 0.87 -0.48
Score 0.29 -0.19 -4, 13x** -0.01 0.11 1.03 -0.13 -0.08 0.45
Factor4 A6 20.81 19.63 -1.90 19.88 19.97 0.15 18.55 19.75 2.23*
P3 443 4.88 2.86%* 4.78 5.62 2.72%* 4.97 5.60 3.76%**
Score -0.01 -0.03 -0.15 -0.12 022 2.92%xx -0.26 0.25 4.26%**

*P<0.05 *P<0.01 **P=<(.00]
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Fig. 2. Comparision of lateral silhouettes of the lower body between
Pusan and Kyungsangnam-do by 3 age groups.
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