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Abstract

The growth accelerator period from a child's body into an adult body is a huge transition characterized by rapid
growth in the near term. Body shape changes at this time of growth should be continually studied because they
can result in different outcomes due to various variables. This study is basic study for the production of a junior
brassiere patternmaking was conducted to separate the upper torso and breasts of adolescents by growth level.
Analysis was conducted by age classification according to sales trends. In this study. 3D body shape data of Korean
girls, Based on the 6th Size Korea data, analyzed statistically the upper body and breast according to the rate of
growth. The results of this study represent the basis for the development of a junior brassiere to help lead a better
life in regards to clothing. The study used 3D-data from girls aged 13 to 18. The analysis indicates that the upper
body is in a different shape at age 15 with an increasing circumference, width and shoulder length of the chest; in
addition, the sides are analyzed differently, suggesting that the brassiere configuration should be made differently
at age 15. The breast form also showed different growth patterns at age 13 and the result was that the shape of the

cup in brassiere should be configured differently depending on type.
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Table 1. Physiological Characteristics of Subjects (Unit: mm/ kg)

o Height Weight BMI
M(SD) M(SD) M(SD)
13 45 1561.0 (53.3) 50.9 (6.0) 209 (2.4)
14 48 1583.3 (41.5) 53.0 (4.3) 21.2(1.6)
15 33 1594.5 (34.7) 50.5(3.8) 19.8 (1.1)
16 34 1591.2 (39.3) 48.8 (4.6) 19.3 (1.4)
17 32 1598.5 (46.0) 52.4(5.2) 20.5(2.0)
18 40 1601.0 (39.0) 53.5(6.2) 209 (2.3)
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Table 2. Items of Body Measurement
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Type (n)

Items

Height (8)
Length (10)

bust c. [ underbust c. [ waist c.
bust d. [ underbust d. [ waist d.
bishoulder b. [ bust b. [ underbust b. [ waist b.

Circumference (3)
Depth (3)
Breadth (5)

Breast details (10)

Other (1) bust circumference - under bust circumference

cervical h. [ arterial neck h. [ lateral neck h. [ shoulder h. [ bust h. [ underbust h. [ waist h. [ stature

waist front I. [ waist back I. [ bishoulder I. [ lateral neck point to breast point I. [ lateral neck point to breast point to waistline I. | lateral neck
point to back waistline . | front gnterscye fold I. / back gnterscye fold I.

superior bust surface . [ interior bust surface |. [ lateral bust surface |. | medial bust surface I. | superior bust straight |. [ inferior bust straight I.
[ lateral bust straight I. | medial bust straight |. / midshoulder to bust point straight I. [ verge surface I.

Table 3. Measurement Method of Breast Details

Item

Explanation

Superior Bust Point
Inferior Bust Point
Medial Bust Point
Lateral Bust Point

Veertical drop line from the nipple point.

Intersection paint horizontal line passing through the anterior axillary fold points and the crossing line from midshoulder point to the nipple point.

Crossing point of verge line and inside point on the horizontal line through bisector point which is crossing line from the inferior bust paint.
Crossing point of verge line and outside point on the horizontal line through bisector paint which is crossing line from the inferior bust point.

Figure1.

. —
© { *
‘B

Figure 2. Measuring point on bust (A: Superior Bust Point, B: Inferior Bust Point,
C: Medial Bust Point D: Lateral Bust Point).
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Table 4. Factor Analysis of Torso

Factor Variable 1 2 3 4
1 Waist height 097 006 013 -0.10
Lateral neck height 095 008 014 019
Underbust height 095 -0.02 002 018
Bust height 0.95 0.00 0.02 0.19
Anterior neck height 095 006 0710 021
Cervicale height 095 007 016 019
Stature 0.94 0.02 0.15 0.23
Lateral shoulder height 094 007 0.1 0.18
2 Waist circumference 000 091 0.17 0.02
Underbust circumference 0.03 0.89 0.13 0.15
Bust depth -0.01 0.84 -0.05 0.03
Bust circumference -0.01 082 021 0.16
Waist breadth 005 082 024 000
Waist depth 0.07 082 -008 -0.10
Bust breadth -004 079 033 012
Underbust breadth 0.01 077 042 0N
Underbust depth 013 075 -018 000
Front gnterscye fold length 010 052 014 022
3 Bishoulder length 025 014 087 004
Bishoulder breadth 033 017 084 010
Back scye fold length 004 038 078 -0.08
4 Waist front length 016 012 -009 082
Lateral neck point to breast
point to waistline length 017 024 015 082
Lateral neck poin k
;:;jin:;ng?h tolac 034 000 022 074
Waist back length 0.41 003 025 063
Eigen Values 957 646 216 1.78
Variance Rate (%) 3826 2584 665 .11
Cumulative Variance Rate (%) 3826 6410 7275 79.86
AAE o m(Table 2), 71 3%-2] Cronbach’s 04k 0,914%
-2 A2 Rkl S 42 Scree Plot®] 7187
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Table 5. Factor Classification of Torso Components
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Type 1 (N=94)

Type 2 (N=72)

Type 3 (N=100)

F F
actor Contents M (SD) M (D) M (SD)

1 Vertical Size Of Torso -0.68 (0.68) a 0.03 (0.98) b 0.61(0.86) c 57614

2 Thickness Of Torso -0.17 (0.95) a 0.23 (1.08) b -0.01 (0.96) ab 3.220

3 Shoulder Size 0.00 (0.59) b -1.10 (0.69) a 0.80 (0.69) c 175.091"

4 The Front And Back Length Of Torso -0.74 (0.77) a 0.65 (0.76) c 022 (091) b 63.711"

'0<0.05, p<0.01, "p<0.001, a<b<c
Table 6. Verification of Torso Components (Unit: mm)
. Total (n =262) Type 1 (n =94) Type 2 (n =72) Type 3 (n =100)
F Variabl F
actor ariable M (SD) M (SD) M (SD) M (SD)

1 Waist height 999.7 (35.5) 9783 (24.2) a 9939 (34.0) b 1024.0 (30.8) 59.52"
Lateral neck height 1331.7 (40.3) 1299.6 (26.8) a 13326 (36.1) b 1361.3 (29.7) c 98.24"
Underbust height 1080.0 (39.8) 1048.0 (25.3) a 1086.2 (37.9) b 1105.6 (30.7) ¢ 84.66
Bust height 1130.5 (39.8) 1098.6 (24.9) a 11359 (37.7) b 1156.6 (31.1) ¢ 85.67"
Anterior neck height 1284.2 (39.3) 1252.5(26.2) a 1287.1 (349) b 13119 (29.7) ¢ 95.18"
Cervicale height 13413 (41.3) 1309.0 (27.8) 13412 (37.6) b 1371.8 (30.0) ¢ 96.25
Stature 1589.6 (44.9) 1553.1 (29.5) a 1589.9 (39.9) b 1623.6 (31.6) ¢ 108.32"
Lateral shoulder height 1284.9 (39.5) 1254.0 (26.6) a 1287.0 (34.1) b 1312.5 (31.5) ¢ 88.86

2 Waist circumference 687.3 (43.6) 682.1(41.3) a 688.4 (45.0) a 691.4 (44.6) a 1.12
Underbust circumference 732.2 (39.8) 7203 (37.4) a 738.7 (42.9) b 738.6(37.3) b 673"

Bust depth 201.9 (17.5) 2006 (16.8) a 2053 (19.4) a 2006 (16.4) a 190

Bust circumference 827.3 (48.9) 817.2 (44.4) a 830.1 (55.5) ab 8349 (46.7) b 339
Waist breadth 2440 (14.3) 241.1(13.1) a 2432 (15.3) ab 247.4(140) b 496"
Waist depth 175.4 (16.6) 175.1 (14.9) a 1780 (17.2) a 173.8 (17.7) a 132

Bust breadth 2715 (14.6) 267.2(12.8) a 2710 (16.0) a 2758 (14.0) b 897"
Underbust breadth 254.3 (13.5) 250.6 (11.5) a 2515 (14.4) a 259.8 (12.9) b 1473"
Underbust depth 163.3 (14.6) 160.6 (15.9) a 168.1(14.3) b 162.3 (12.7) a 6.03"
Front gnterscye fold length 300.3 (16.0) 292.2(16.3) a 304.4 (15.4) b 3049 (13.1) ¢ 2115

3 Bishoulder length 363.0(21.4) 3595 (147) b 3426 (15.8) a 3809 (14.3) ¢ 14219
Bishoulder breadth 333.5(15.7) 328.5(10.6) b 320.7 (11.5) a 3476 (10.7) ¢ 143.23"
Back scye fold length 299.7 (17.7) 299.4 (13.4) b 2853 (15.3) a 3104 (15.4) ¢ 60.87

4 Waist front length 294.2 (16.0) 2823 (11.8) a 3047 (13.1) ¢ 297.8 (14.2) b 6550
Lateral neck point to breast point t -

81Cralneck poItio Breast pointio 3947 19.5) 3589 (15.1) 2 3885 (15.1) ¢ 377.0(162) b 7727

waistline length

Lateral neck poi k waistli -

l:;;; neck point to back waistine 4 ¢ 1145) 3240(12.3)a 337.8 (12.3) b 3420 (11.8) ¢ 57.38

Waist back length 3424 (15.1) 3322(12.9)a 3442 (12.4) b 3508 (13.2) ¢ 5153
<005 p<0.01 " p<0.001, a<b<c
] Abale] =2137]9F H7) QoAM= SRS VAL Q= HIE 7 A0R YERT AR oR b= 2L TV Sk
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Table 7. Age Cross Analysis by Cluster of Upper Body Type
Age
Type Total
13 (n=45) 14 (n=48) 15 (n=33) 16 (n=34) 17 (n=32) 18 (n=40)
1 22 18 12 13 17 12 94
8.3% 6.8% 4.50% 4.9% 6.4% 4.500 35.3%
2 11 10 7 3 22 19 72
4.1% 3.8% 2.6% 1.1% 8.3% 7.1% 27.1%
3 9 12 12 14 22 31 100
3.4% 4.500 4.5% 5.3% 8.3% 11.7% 37.6%
4 42 40 31 30 61 62 266
15.8% 15.0% 11.7% 11.3% 22.9% 23.3% 100.0%
% of Cases : Number of applicable person [Total number of responses
et 2
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Table 8. Factor Analysis of Bust
Factor Variable 1 2 3 4 5
1 Underbust circumference 0.903 0.028 0.067 0.085 -0.007
Underbust depth 0.837 0.051 -0.128 0.027 0.072
Bust depth 0.718 -0.055 0.474 0.101 0.061
Underbust breadth 0.710 0.115 0.140 0.134 -0.035
Bust circumference 0.708 0.052 0.477 0.175 0.169
Bust breadth 0.664 0.053 0.268 0.229 0.042
Horizontal length nipples 0.524 -0.055 0.076 0.068 0.153
lateral neck point to nipple length 0.458 0.030 0.293 0.287 0.241
2 Underbust height 0.022 0973 -0.082 -0.058 -0.020
Blast height 0.017 0.972 -0.007 -0.062 -0.025
lateral neck point height 0.093 0953 0.021 -0.016 0.048
Inferior bust point height 0.039 0.939 -0.126 -0.076 -0.002
Superior bust 0.040 0934 -0.018 0.156 0.042
3 Inferior bust surface length 0.197 -0.101 0.786 0.040 0.190
Inferior bust straight length 0.153 -0.064 0.766 -0.029 0.255
Bust depth 0.035 -0.127 0.755 0.102 0.002
Bust-underbust circumference -0.054 0.041 0.613 0.152 0.254
4 Superior bust straight length 0.101 -0.061 0.034 0.870 0217
Superior bust surface length 0.124 -0.081 0.031 0.855 0.250
Lateral bust surface length 0.227 0.006 0.576 0.611 -0.074
Lateral bust straight length 0.289 0.015 0.594 0.606 -0.055
Midshoulder to nipple length 0.388 0.107 0.259 0.485 0.025
Medial bust surface length 0.158 -0.023 0.210 0.138 0.898
5 Medial bust straight length 0.103 0.042 0.240 0.167 0.878
Vergeline length 0.251 0.084 0.533 0.326 0.555
Eigen Values 8.128 4778 2.835 1.706 1.538
Variance Rate (%) 19.818 17.881 15.329 11.137 8.857
Cumulative Variance Rate (%) 19.818 37.699 53.028 64.165 73.022
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- 58 4= Uck(Table 7).
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Table 9. Factor Classification of Bust Components
Type 1 (n=94 Type 2 (n=72 Type 3 (n=100
Factor Content vpe 1 ( ) ype 2 { ) vpe 3 { ) F
M (SD) M (SD) M (SD)

1 Breast size factors 031(099) b 022 (0.93) b -045(093)  a 14917

2 Breast position factors 0.87 (0.78) b -0.27 (0.87) a -0.28 (0.93) a 3630

3 Breast volume factors -0.71(0.79) a 0.13 (0.96) b 0.33(0.94) b 2346

4 Breast laxity factors 0.40 (0.98) b 0.15 (0.89) b -0.43 (0.98) a 15.05

5 Breast splaying factors -0.39 (0.75) c 0.85 (0.64) b -0.67 (0.79) a 107.01"
'p<0.05, p<0.01, “p<0.001, a<b<c
9}% T o] Watpo] /) ekl Mgk 1706010 R 2% A9l 1,3,4,5004 7P AT 291 200 AL 1%
11379] 1o AL, SR Relst Ak of elalc], NGRS i ssEes ks Sevh Hadk

ojZlQoloF A ZyKLo] Yk gHto] o HElEES. 7
], 1.5382] 1157k} 8.857%2] 7| o8- 712 tH(Table 8).
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Table 10. Verification of Bust Components (Unit: mm)

Family and Environment Research fer

. Total Type 1 (n=56) Type 2 (n=92) Type 3 (n=84)
Factor Variable a
M (SD) M (SD) M (SD) M (SD)
1 Underbust circumference 737.63 (39.1) 74827 (39.7) b 74668 (37.0) b 72061(35.5) a 13.86
Underbust depth 165.11 (13.8) 171.45 (12.4) b 167.94 (13.3) b 157.78 (11.8) a 271"
Bust depth 204.48 (16.7) 202.71(16.3) b 209.62 (16.3) b 200.03 (16.0) a 817"
Underbust breadth 256.66 (13.1) 259.09 (14.7) b 258.65 (12.2) b 25286 (12.1) a 581"
Bust circumference 832.14 (47.5) 827.90 (47.0) a 851.03 (44.5) b 815.60 (44.0) a 1437
Bust breadth 272.52 (14.5) 273.06 (15.9) b 276.07 (13.5) b 268.28 (13.5) a 675
Horizontal length nipples 175.75 (12.2) 176.10 (13.6) ab 178.72 (11.2) b 172.27 (11.5) a 6.49"
Lateral neck point to nipple length 239.04 (14.7) 23730 (13.5) b 24492 (13.8) a 233.76 (14.2) a 1476
2 Underbust height 1077.01(37.4) 1110.25 (31.4) b 1065.96 (32.9) a 1066.95 (32.7) a 3866
Bust height 1127.4 (37.0) 1158.76 (30.4) b 1116.07 (33.3) a 111890 (33.2) a 3437
Lateral neck point height 1329.08 (38.0) 1359.36 (29.2) b 1321.39 (34.0) a 1317.31(36.8) a 29.63"
Inferior bust point height 1080.45 (39.8) 1115.04 (30.2) b 1069.70 (34.0) a 1069.17 (38.2) a 3652
Superior bust 1193.75 (38.5) 1229.86 (32.7) b 1186.17 (31.0) a 1177.97 (343) a 46,60
3 Inferior bust surface length 64.80 (11.0) 57.92(8.7) a 6821 (11.2) b 65.65 (10.1) b 1805
Inferior bust straight length 62.07 (10.7) 56.51(10.1) a 65.56 (11.0) b 61.95(9.3) b 13.74"
Bust depth 39.37 (12.8) 3126(9.8)a 4168(13.2) b 42.25(12.0) b 1689
Bust-underbust circumference 94.51 (32.7) 7742 (33.1) a 104.35 (29.7) b 94.99 (31.2) b 12.87"
Superior bust surface length 73.14(13.0) 75.56 (12.7) b 78.19 (11.4) b 66.00 (11.7) a 24.79"
Lateral bust surface length 95.42 (13.9) 94.73(10.2) a 97.77 (14.6) a 93.32 (15.0) a 3.37
Lateral bust straight length 92.15 (12.6) 91.56 (9.4) ab 9463 (12.8) b 89.82(13.7) a 238
midshoulder to nipple length 217.11 (15.1) 22091 (15.4) b 219.39 (13.2) b 212.08 (15.5) a 795"
4 Medial bust surface length 85.70 (12.7) 80.11(9.2) a 96.45 (8.2) b 77.66(10.2) a 104.83"
Medial bust straight length 88.56 (14.6) 82.94 (9.5) b 100.80 (10.7) ¢ 7890 (11.1) a 104.38"
Vergeline length 241.46 (24.3) 23422 (18.2) a 256.56 (20.6) b 229.76 (23.1) a 4000
<0.05, "p<0.01, p<0.001, a<b<c
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Table 11. Factor Classification of Bust Components by Age
Age
Factor 13 (n=45) 14 (n=48) 15 (n=33) 16 (n=34) 17 (n=32) 18 (n=40) Total
M (S.D.) M (S.D.) M (S.D.) M (S.D.) M (S.D.) M (S.D.)
1 0.07 (1.12) 0.27 (0.94) -0.32(0.84.) -0.76 (0.87) 0.43 (0.93) 0.16 (0.82) 767"
be c b a c q
2 -0.49 (1.13) -0.03 (1.04) 0.21(0.82) -0.01(0.84) 0.16 (1.00) 0.29 (0.90) 350
a b b b b b
3 0.09 (0.76) 0.03(1.0) -0.32(1.07) -0.38(1.05) 0.36 (0.90) 0.17 (1.08) 291
ab ab a a b b
4 -0.06 (0.96) 0.16 (1.04) -0.14 (0.94) -0.05(1.14) 0.27 (0.94) -0.18 (0.96) 1.19
a a a a a a
5 -0.90 (0.86) 0.11(0.89) 0.16 (1.07) 0.36 (1.00) 0.43(0.79) 0.10(0.78) 1214”7
a b b b b b
<005, p<0.01, "p<0.001, a<b<c
Table 12. Age Cross Analysis by Cluster of Bust Type
Type Age Total
13 (n=45) 14 (n=48) 15 (n=33) 16 (n=34) 17 (n=32) 18 (n=40)
1 10 12 9 7 9 9 56
4.3% 5.2% 3.9% 3.0% 3.9% 3.9% 24.1%
2 6 21 16 14 18 17 92
2.6% 9.1% 6.9% 6.0% 7.8% 7.3% 39.7%
3 29 15 8 13 5 14 84
12.5% 6.5% 3.4% 5.6% 2.2% 6.0% 36.2%

% of Cases*: Number of applicable person [Total number of responses
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