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A set of 14 body dimensions and 9 their indexes were obtained and compared between the groups
of Thai 80 males and 115 females (aged 16 to 18 years), and Japanese 50 males and 55 females
(aged 15 to 18 years). The body weight, height, acromial breadth, chest girth, arm girth, thigh
girth and calf girth for Thai males or females are significantly smaller than those of Japanese
males or females respectively. The body indexes such as (upper limb length)/(height), (tro-
chanteric height)/(height) and (forearm girth)/(arm girth) for the Thai males or famales are
significantly larger than those of Japanese males or females. The principal component analysis
revealed that the total body size (the first principal component) was the largest for Japanese
males and decreased in the following order of Japanese females, Thai males and Thai females.
These physical differences indicate that a careful application of the sizing systems for clothes in
Japanese Industrial Standard or International Standard Organization to young males and females
in Thailand are needed.
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Table 1. Means and standard deviations of 14 measurements: Japanese and Thai
(a) males and (b) females aged 15-18 years

(a) Males (b) Females
Measurement item Japanese Thai Japanese Thai
Mean S.D. n Mean S.D. n Mean S.D. n Mean S.D. n
Body weight (kg)
5 years 51.94 6.63 17
16 49.56 6.44 34 53.40  4.58 15 %% 46.61 6.29 48
17 62.14 8.53 42 k% 47.67 5.54 23 55.91 5.50 20 k% 48,12 6.43 47
18 64.53 7.53 8 %% 51.89 6.24 23 51.50  6.06 3 48.48 7.37 20
15-18 62.52 8.35 50 k% 49.69 6.27 80 53.76 5.79 55 %% 47.52 6.49 115
Height (cm)
15 years 155.99 6.14 17
162.22 6.03 34 159.01 4.41 15  *%154.52 5.86 48
17 170.59 4.76 42 *%162.47 7.47 23 159.50 4.43 20  *%153.23 6.27 47
18 171.69 5.06 8  *%162.29 5.67 23 156.83 2.65 3 155.21 4.62 20
15-18 170.76 4.77 50  **162.31 6.30 80 158.14 5.08 55  %%154.17 5.85 115
Upper limb length (cm)
15 years 66.48 3.30 17
16 72.31 3.55 34 67.80 2.20 15 68.08 2.91 48
17 73.55  3.06 42 73.11 3.64 22 67.59 2.32 20 67.56 3.80 47
18 73.75 2.78 8 72.54 3.09 23 65.73 0.92 3 67.92 2.52 20
15-18 73.58  2.99 50 72.60  3.42 79 67.20 2.62 55 67.86 3.21 115
Trochanteric height (cm)
15 years 76.76 4.19 17
16 82.80 4.15 34 78.69 3.53 15 78.07 4,17 48
17 83.75 3.72 42 82.75  3.96 23 78.10 3.45 20 71.75 4.58 47
18 84.39 3.66 8 82.24 3.27 23 76.43 1.40 3 79.68 3.87 20
15-18 83.85 3.83 50 82.63 3.82 80 77.76 3.55 55 78.22 4.32 115
Acromial breadth (cm) .
15 years 35.37 1.55 17
16 37.83 2.07 34 36.49 0.94 15 * 35.62 1.53 48
17 40.07 1.77 39 %% 37.85 1.94 22 36.88 1.29 20 %% 35.31 1.44 47
18 39.78 1.16 8 38.90 1.47 23 35.77  0.91 3 35.64 1.14 20
15-18 40.02 1.68 47 %% 38.15 1.92 79 36.25 1.41 55 k% 35.48 1.42 115
Chest girth (cm)
15 years 82.24 6.01 17
16 78.08 4.60 34 82.70 5.04 15 * 78.88 5.23 48
17 85.62 5.13 42 ** 78.17 3.86 23 84.18 4.35 20 * 80.53 5.46 47
18 87.50 4.47 8 %% 81.02 3.40 23 80.33 3.32 3 80.69 5.04 20
15-18 85.93 5.03 50 %% 78.95 4.24 80 82.96 5.05 55 %% 79.82 5.29 115
Waist girth (cm)
15 years 65.54 4.00 17
16 65.94 4.70 34 64.79 3.54 15 63.41 4.96 47
17 69.99  6.58 42 *% 63.90 3.06 22 66.68 5.57 20 64.93 5.09 47
18 70.75 5.11 8 67.09  4.43 23 65.00 2.02 3 65.11 5.00 19
15-18 70.11 6.33 50 %% 65.71 4:35 79 65.72 4.44 55 64.28 5.01 113
Hip girth (cm)
15 years 89.12 4.97 17
16 84.83 4.07 33 90.09 3.26 15 88.93  5.08 47
17 91.36 4.47 42 %% 83.39 3.56 21 91.43 3.60 20 89.79 4.75 47
18 92.15 4.45 8 %% 86.13 4.20 22 88.67 2.75 3 90.80  6.60 20
15-18 91.49 4.43 50 %% 84.81 4.05 76 90.20 4.00 55 89.58 5.20 114
Arm girth (cm)
15 years 24.59 2.20 17
16 24.21 2.35 34 25.35 2.13 15 * 23.77 2.19 48
17 26.81 2.40 39 %% 23.75 1.89 23 25.99 1.68 20 k% 24.57 1.83 47
18 27.15 1.93 8 %% 25.11 1.76 23 24.83 2.25 3 23.95 2.57 20
15-18 26.86 2.32 47 %% 24.34 2.11 80 25.32 2.03 55 %% 24.09 2.14 115
Forearm girth (cm)
15 years 22.82 1.18 17
6 23.94 1.75 34 23.55 1.03 15 * 22.56 1.35 48
17 25.40 1.60 39 k% 23.68 1.35 23 23.53 1.18 20 22.90 1.21 47
18 25.73 1.36 8 24.83 1.24 23 22.43 0.40 3 22.64 1.19 20
15-18 25.45 1.56 47 k% 24.12 1.56 80 23.25 1.15 55 %% 22.70 1.26 115
Thigh girth (cm)
15 years 54.26 4.02 17
16 48.94 3.63 33 54.94 3.90 15 %% 51.41 3.79 48
17 53.54 4.01 39 %% 48.03 3.66 20 56.74 3.37 20 %% 52.71 4.05 47
18 53.99 3.00 8  *% 49.63 3.80 20 53.00 3.04 3 53.66 4.61 18
15-18 53.61 3.84 47 %% 48.88 3.68 73 55.28 3.81 55 %% 52.28 4.06 113
Calf girth (cm)
15 years 35.71 2.38 17
16 33.95 2.45 34 35.75 1.78 15 ** 33.62 2.49 48
17 35.93 2.37 39 k% 32.55 2.02 21 36.88 2.31 20 k% 34.14 2.42 47
18 37.71 2.34 8 k% 34.40 2.34 21 35.23 2.68 3 34.13 2.66 20
15-18 36.21 2.43 47 %% 33.68 2.39 76 36.05 2.21 55  *% 33.91 2.46 115
36 : (36)
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Table 1. continued
(a) Males (b) Females
Measurement item Japanese Thai Japanese Thai
Mean S.D. n Mean S.D. n Mean S.D. n Mean S.D. n
Subscapular skinfold thickness (mm)
15 years 6.98 2.54 17
16 4.34 1.23 34 6.20 1.52 15 7.03 2.28 48
17 4.80 2.41 39 4.15 0.75 23 6.74 1.79 20 7.58 2.38 47
18 4.91 1.15 8 4.93 1.20 22 7.50 2.10 3 7.28 1.59 20
15-18 4.82 2.26 47 4.44 1.13 79 6.71 1.98 55 7.26 2.22 115
Triceps skinfold thickness (mm)
15 years 8.73 2.46 17
3.71 1.17 34 8.40 1.66 15 7.29 2.18 48
17 4.06 1.81 39 3.43 1.03 16 8.01 1.91 20 7.72 2.33 47
18 5.27 2.88 8 * 3.64 1.30 22 7.88 2.28 3 7.38 2.16 20
15-18 4.25 2.03 47 k% 3.46 1.19 72 8.33 2.02 55 * 7.48 2.21 115
S.D.: standard deviation. * Significant at the 0.05 level, ** Significant at the 0.01 level.
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Fig. 2. Relative deviations ‘of the 14 body measure-
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Table 2. Means and standard deviations of 9 indexes: Japanese and Thai
(a) males and (b) females aged 15-18 years

(a) Males (b) Females
Index Japanese Thai Japanese Thai
Mean S.D. n Mean S.D. n Mean S.D. n Mean S.D. n
Rhorer index
15 years 136.8 15.4 17
16 116.1 13.9 34 133.3 15.2 15 126.4 15.8 48
17 124.9 13.9 42 *% 111.2 9.9 23 137.9 13.4 20 134.6 22.3 47
18 127.4 11.9 8 121.2 10.7 23 133.2 10.4 3 129.6 16.8 20
15-18 125.3 13.5 50 %% 116.2 12.4 80 136.1 14.2 55 * 130.1 19.1 115
Upper limb length/height
15 years 42.6 1.0 17
16 44.6 1.0 34 42.6 0.8 15 *% 44.1 1.0 48
17 43.1 1.3 42 *% 45.0 0.8 22 42.4 1.0 20 k% 44.1 1.1 47
18 43.0 0.8 8  kkx 44.7 1.1 23 41.9 1.3 3 %% 43.8 1.0 20
15-18 43.1 1.3 50 k% 44.7 1.0 79 42.5 0.9 55 k% 44.0 1.0 115
Trochanteric height/height
15 years 49.2 1.1 17
16 51.0 1.1 34 49.5 1.3 15 * 50.5 1.4 48
17 49.1 1.3 42 ** 50.9 1.1 23 49.0 1.6 20 %% 50.7 1.4 47
18 49.1 1.1 8 *%x 50.7 1.0 23 48.8 1.7 3 * 51.3 1.8 20
15-18 49.1 1.3 50 k% 50.9 1.1 80 49.2 - 1.3 55 k% 50.7 1.5 115
Acromial breadth/height
15 years 22.7 0.8 17
16 23.3 1.1 34 23.0 0.8 15 23.1 1.0 48
17 23.5 0.9 39 23.3 1.1 22 23.1 0.6 20 23.1 0.8 47
18 23.2 0.7 8 * 24.0 0.8 23 22.8 0.8 3 23.0 0.8 20
15-18 23.5 0.9 47 23.5 1.0 79 22.9 0.7 55 23.0 0.9 115
Forearm girth/arm girth
15 years 93.2 5.2 17
16 99.2 4.2 34 93.3 6.2 15 * 95.1 4.7 48
17 95.0 5.2 39 %% 99.9 4.1 23 90.7 3.9 20 * 93.4 3.9 47
18 95.0 3.4 8 99.1 3.9 23 90.7 6.7 3 95.0 5.4 20
15-18 95.0 4.9 47  *% 99.4 4.0 80 92.2 5.2 55 k% 94.6 4.6 115
Calf girth/thigh girth
15 years 66.0 4.0 17
16 69.4 2.6 33 65.3 4.0 15 65.5 3.5 48
17 67.3 3.8 39 68.4 3.0 20 64.7 3.9 20 64.9 2.6 47
18 69.9 2.7 8 69.6 4.6 20 66.4 1.5 3 63.9 3.5 18
15-18 67.7 3.8 47 * 69.2 3.3 73 65.4 3.8 55 65.0 3.1 113
Waist girth/chest girth
15 years 79.8 3.6 17
16 84.5 3.0 34 78.4 3.4 15 * 80.5 3.2 47
17 81.7 4.8 42 82.3 3.3 22 79.2 5.5 20 80.7 4.0 47
18 80.9 3.9 8 82.8 3.6 23 81.0 2.6 3 80.9 2.8 19
15-18 81.6 4.6 50 * 83.4 3.4 79 79.3 4.2 55 * 80.6 3.4 113
Hip girth/chest girth
15 years 108.6 5.3 17
16 109.0 3.7 33 109.2 5.9 15 * 113.3 3 47
17 106.8 4. 42 106.8 4.7 21 108.8 4.8 20 * 111.7 4.8 47
18 105.4 3.1 8 106.1 2.8 22 110.4 2.6 3 112.6 . 20
15-18 106.6 3.9 50 107.6 3.9 76 108.9 5.1 55 %% 112.6 5.1 114
Triceps/subscapular skinfold thickness
15 years 129.1 26.9 17
16 82.9 16.8 34 139.7 31.7 15 %% 98.3 19.7 48
17 86.5 21.6 39 75.5 21.4 16 122.1 28.5 20 *% 97.2 19.9 47
18 103.6 42.4 8 *x 73.4 16.5 22 114.8 62.6 3 94.5 15.4 20
15-18 89.2 26.2 47 %% 78.1 18.4 72 128.7 31.1 55 %% 97.9 19.9 115

S.D.: standard deviation. * Significant at the 0.05 level, ** Significant at the 0.01 level.
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Table 3. Factor-loadings and contributions of principal component analysis for 14
measurements of (a) males and females, (b) males and (c) females

Factor-loadings

Measurement item (a) Males and females (b) Males (c) Females

1st 2nd 1st 2nd 1st 2nd
Body weight 0.98 0.08 0.98 0.04 0.95 0.19
Height 0.59 0.74 0.71 0.64 0.31 0.90
Upper limb length 0.45 0.79 0.55 0.67 0.14 0.86
Trochanteric height 0.51 0.72 0.52 0.78 0.29 0.87
Acromial breadth 0.65 0.59 0.73 0.31 0.53 0.55
Chest girth 0.88 —0.21 0.93 —0.08 0.87 —0.09
Waist girth 0.86 —0.10 0.89 —-0.21 0.84 -0.15
Hip girth 0.81 —0.39 0.96 0.04 0.89 —0.00
Arm girth 0.89 —0.22 0.91 —0.23 0.89 —0.24
Forearm girth 0.85 0.19 0.86 —0.16 0.86 —0.02
Thigh girth 0.75 —0.51 0.90 —0.12 0.89 —0.14
Calf girth 0.83 —0.24 0.84 —0.21 0.87 0.03
Subscapular skinfold thickness 0.24 —0.86 0.66 —0.47 0.72 —0.44
Triceps skinfold thickness 0.26 —0.81 0.67 —0.50 0.51 —0.52
Contribution (%) 51.8 29.1 65.1 15.8 53.4 23.1
Cumulative contribution (%) 51.8 80.9 65.1 80.9 53.4 76.5

Number of the subjects: Japanese males, 47; Thai males, 69; Japanese females, 55; Thai females, 112.

Table 4. Factor-loadings and contributions of principal component analysis for
12 indexes of (a) males and females, (b) males and (c) females

Factor-loadings

Index (a) Males and females (b) Males (c) Females

st 2nd 3rd 4th  Ist 2nd 3rd  4th Ist 2nd 3rd 4th

Rhorer index —0.77 0.40 —0.22 —0.05 0.84 0.07 —0.31 0.12 0.85 0.25—0.11 —0.03
Upper limb length/height  0.55 0.29 —0.28 —0.46 —0.29 —0.44 —0.71 —0.15 —0.37 0.46 0.38 —0.44
Trochanteric height/height 0.19 —0.29 —0.07 —0.83 —0.54 0.05—0.36 —0.60 —0.12 —0.21 —0.15 —0.88
Acromial breadth/height —0.07 0.85 —0.14 —0.02 0.54 —0.50 —0.32 0.18 0.52 0.58 0.32—0.06

Forearm girth/arm girth 0.82 —-0.10 0.15 0.13 —0.69-—-0.36 0.19 0.20 -0.79 0.00 0.20 0.01
Calf girth/thigh girth 0.58 0.19 0.14 0.32 —-0.18—-0.38 0.24 0.56 —0.45—0.03—0.01 0.19
Waist girth/chest girth 0.23 0.13—-0.83 0.12 —0.05 0.56—0.61 0.45 —0.12 0.72—0.53 —0.12
Hip girth/chest girth 0.06 —0.57 —0.60 0.28 —0.58 0.55—0.13 0.38 —0.53 0.44 —0.49 0.22
Triceps/subscapular _ _ _ _ _ _ _ —

skinfold thickness 0.56 —0.45 —0.03 —0.06 0.31 0.45 0.30—0.28 0.17 —0.36 —0.66 —0.14
Contribution (%) 25.8 18.2 13.8 12.5 25.5 17.2 15.6 13.4 25.4 16.6 14.2 12.1
Cumulative

contribution (%) 25.8 44.0 57.8 70.3 25.5 42.7 58.3 T71.7 25.4 42.0 56.2 68.3

Number of the subjects: Japanese males, 47; Thai males, 69; Japanese females, 55; Thai females, 112.
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The mean scores of the 1st and the 2nd principal components of

males and females for the 14 body measurements
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