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The Classification and Analysis of Lateral Somatotype
among Middle and High Schooel Girls

Hea-ju Lee
Div. of Fashion Design, Yeungnam College of Science & Technology, Daegu, Korea

Abstract : The purpose of this study was to classify body types of 800 female junior and high school students based on
factor analysis, cluster analysis, and correspondence analysis of 15 photometric measurements of the subjects' lateral body
lines. The results are as follows: The skeleton structure, which was represented the back bending by the photometric
measurement, was already formed at age of 12 or 13, while the cervical skeleton, the size and inclination of the shoulder,
and the degree of the lateral inclination of the upper body and the buttocks continued to grow by the age of 16. A factor
analysis of the photometric measurement resulted in the sampling which determined the degree of the back bending,
front-bust angle, and lateral view as well as the sampling whose factor represented the cervical inclination. A cluster anal-
ysis of the photometric measurement resulted in the four types of clagsification: Type 1, the straight type comprising
13.3% of the whole population; Type 2, the bent-forward type comprising 39.5%; Type 3, the lean-back type comprising
27.4%; and Type 4, the swayback type comprising 19.1%. Accordingly, the bent-forward type was found to be the dominant

type among the four lateral body types.

Key words : photometric measurement, factor analysis, cluster analysis, correspondence analysis, back bending, straight

type, bend-forward type, lean-back type, swayback type.
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Table 1. Distribution of measurement materials age

Table 2. Sort of camera and other instruments

Age Number % Camera Instruments
12 18 23 BRONICA SQ-AmR Triangle
13 129 16.1 Lens-80 mm Light
14 138 17.3 F-5.6 Foot Shaped paper
15 159 19.8 Shutter speed-1/60S White vertical-horizontal striped screen
16 125 15.6 Film-ISO 100/21°
17 133 16.6
18 98 12.3
Total 800 100
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Table 3. Items for indirect measurements and the standardized points of body
Item Detail
1. Wertdx 2. Genathion
3. Jugular fossa point 4. Thelium point
5. Under-bust point 6. Anterior waist point
7. Omphalic point 8. Patella center point
. . 9. Pternion 10. Calf point
Standardized point 11. Buttock 12. Posterius waist point

13. Thoracic posterius
15. Cervicale

17. Acromiale

19. Trochanterion laterale

14. Spina scapula
16. Neck side point
18. Waist side point
20. Heel point

Y1. Cervicale-Gnathion(25 d-8E47h

Y2. Cervicale-Jugular fossa point(E-RH-E¢47hH

Y3. Cervicale-Spina scapula(ZFRH—ZAFdzH

Y4. thoracic posterius-Spina scapula(F 73zt d—->A 7387

Y5. Thoracic posterius-Waist posterius(Z 71381zt d 538 gl g2

Y6. Posterius waist point-Buttock(F &2~ PPl HFEEH D

Y7. Omphalic point-Pternion( F o] @& HEAFzh
Standardized angle Y8. Gnathion-Jugular fossa point(¥] &3 —247})

Y9. Jugular fossa point-Thelium Point(E YA —# 52}

Y10. Thelium point-Anterior waist point(+5 3 —~¢3 el dzh

Y11. Jugular fossa point-Neck side(5¢d—EHHzh

Y12. Neck side-Acromiale(SHH—o|7E 3

Y13. Acromiale-Waist side(o] A EH—>d3 2| Hzh

Y14. Waist side-trochanterino(% & 2} - A 28] &3 7h)

Y15. Trochanterion-Heel point(A#<] & 3 >TEXH )
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Fig. 2. Standardized points and lines for indirect measurement.
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Table 4. Descriptive statistics and F-test by age (unit : %)
12 age 13 age 14 age 15 age 16 age 17 age 18 age
Mean SO Mean SD _ Mean SB  Mean S.D Mean S.D Mean SD  Mean 8.0 F-value

Y1 6.28 361 D 798 5.04BCD 7.29 407CD 7.554.16BCD 872 500 BC 10.85 552 A 922593 AB 8.75%**
Y2 2978 418 A 27.04 552 BC 2835 641 AB 27.49 6.57 BC 2598 6.23 CD 2428 627 D 2428 643 D B.75%**
Y3 3096 520 A 2779461 B 2731 509 B 2793556 B 2783524 B 2625 463 B 27718 546 B 3.10%*
Y4 1748 355 A 1445655 B 13.39 491 BC 13.35 528 BC 14.35 4.53 BC 1261 441 C 13.88 4.55 BC 4.31***
Y5 9.37 343 B 11.084.69 A 10.09 334 AB 1064 3.73 AB 994 340 AB 10.60 3.05 AB 10.27 294 AB 1.71
Y6 18.84 292 A 1833361 A 1792 326 A 1769352 A 1776322 A 1792 287 A 1778319 A 0.78
Y7 224 206 A 255154 A 271 185 A 265162 A 257166 A 231 166 A 209171 A 197
Y8 47.04 553 A 4646 546 AB 44.87 4.89 BC 45.06 5.13ABC 4336 6.01 C 4039 634 D 4383 7.05 C 15.07%*x*
YO 2298 446 B 2437495 AB 2479 428 A 2439 451 AB 2454 430 AB 2492 435 A 2460 4.04 AB 0.67
Y10 042 544 B 0.06480 AB 042 504 AB 178 486 A 082504 AB 094 420AB 152420 A 2.34*

Y11 4079 454 AB 42.52 527 A 4062 535 AB 40.73 657 AB 4148 601 AB 39.82 625 B 40.96 643 AB 2.53*
Y12 2709 416 AB 2798 3.68 A 2647 374 B 2679 310 AB 2645407 B 2586 322 B 26.003.83 B 4.71%**

Y13 11.76 295 AB 1242 257 A 11.81 3.06 AB 11.98 2.79 AB
Y14 1000 2.11 C 1039 1.83 BC 1119 2.71 AB 11.09 2.21 AB
Y15 1236 1.52 C 12.73 1.29 BC 13,05 1.52 AB 13.06 1.55 AB

11.63 249 ABC 10.75 2.66 C 11.14 2.88 BC 5.09%**
1130 234 A 1135 240 A 11.16 2.19 AB 3.15%*
1333 131 A 13.19 141 AB 13.54 1.35 A 4.53%**

Frequency 18 129 138

125 133 98 800

*p<0.05, **p<0.01, ***p<0.00

A>B>C>D>E t Duncan TestZ #% p<0.05FEAAM ¢ alol7t vehte AWE 718 M2 o8 EXNE BA.
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Table 5. Result of factor analysis on the indirect measurements of
total measurement materiels

Detail  Factor 1° Factor 2 Factor 3 Factor 4 Factor S

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8
Y9
Y10 0.09
Yl 0.28 0.22
Yi2 -0.06 -0.08
Y13 -0.02 0.01
Y14 0.01 -0.14
Y15 -0.07 0.01
EV. 2.69 1.97
Pro. 0.18 0.13

“Cum. 0.18 031

E.V.: Engenvalue
Pro.: Proportion

> Cum.: Cumulative proportion
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Table 6. Contents of factor analysis on the indirect measurements of
total measurement materiels

Facior E.V. Pro.
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Table 7. Descriptive statistics and F-test by 4 classifications of somatotype (unit : °)
Detail Type 1 Type 2 Type 3 Type 4 F-value
Mean SD Mean S.D Mean S.D Mean SD
Y1 15.94 5.56 A 521 3.52 C 9.36 3.15 B 8.81 3.07 B 232,63
Y2 2048 4.71 C 29.84 4.90 A 2177 4.90 B 30.17 448 A 208.81%»=
Y3 24.62 4.79 C 30.82 4.41 A 24.37 3.94 C 27.42 4.23 B 116.98+**
Y4 11.38 4.02 B 16.49 424 A 11.60 4.29 B 12.43 4.23 B 75.70%%x
YS 9.92 3.24 C 9.58 3.36 C 10.84 3.67 B 11.89 3.69 A 17.28%%*
Y6 17.60 3.28 A 17.97 3.19 A 18.09 3.27 A 17.78 3.53 A 0.65
Y7 221 1.44 B 2.72 1.60 A 2.59 1.83 A 2.1 1.73 B 5.96%**
Y8 3594 4.56 D 48.18 4.62 A 44.01 4.65 B 41.58 3.96 C 219.59#x*
Y9 24,22 4.14 B 23.63 430 B 26.73 4.09 A 23.66 4.30 B 27.07%»x%
Y10 1.28 3.76 A 176 4.79 A 1.56 432 A -1.99 4.87 B 26.94*»*
Y1 40.04 5.10 C 42,50 491 B 36.23 5.36 D 45.21 4.87 A 113.26%%*
Y12 26.75 3.52 B 26.18 3.35 B 26.28 3.90 B 27.93 3.69 A Q.38 %%
Y13 11.38 2.15 B 11.53 2.88 B 11.44 3.14 B 12.39 2.37 A 4.73%kx
Y14 11.42 2.25 A 10.79 242 B 10.96 2.38 AB 11.47 1.98 A 4.10%*
Y15 13.17 1.30 A 13.08 1.51 A 13.20 1.48 A 13.02 1.31 A 0.57
Frequency (%) 106(13.25) 316(39.5) 219(27.4) 159(19.9) 800

*p<0.05, **p<0.01, ***p<0.001

A>B>C>D>E : Duncan testd 3 p<0.05 S&olA] o8 2tol7t Yehe JDE e A2 & A2 BAL
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Table 8. Contents of cluster analysis on the indirect measurements
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Fig. 4. Characteristics of each somatotypes by indirect measurement.
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Table 9. Rate of occurrence of 5 classifications of somatotype with
direct measurement in 4 classifications of somatotype with indirect
measurement

Indirect Somatotype Frequency

Type 1 Type 2 Type 3 Type 4 (%)

Type 1 35 118 75 84 312
(%) (438) (14.77) (9.39) (10.51) (39.05)

Type 2 11 40 32 23 106
(%) (1.38) (5.01) (4.01) (2.88) (13.27)
Direct Type 3 20 60 50 15 145
Somatotype (%)  (2.50) (7.51) (6.26) (1.88) (18.15)
Type 4 6 27 24 3 60

(%) (075 (338 (3.00) (0.38) (7.51)
Type 5 33 71 38 34 176

(%) (413) (8.89) (4.76) (4.26) (22.03)
Total 106 316 219 159 800
(%) (13.14) (39.55) (27.41) (19.90) (100.00)

x’= 41.05%
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Fig. 5. Rate of occurrence of 5 classifications of somatotype with direct
measurement in 4 classifications of somatotype with indirect measurement
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Fig. 6. Result of correspondence analysis between 5 classifications of
somatotype with direct measurement and 4 classifications of somatotype
with indirect measurement.
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