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Development of Torso Pattern with Princess-line for Each body
Type of Middle Aged Women

Moon-Hee Jang’r and Chung-Eun Yang
Dept. of Fashion Design, Catholic University, Daegu, Korea

Abstract : This study developed and proposed a pattern that can fit the body and compensate for the defects of the body
type by applying shoulder princess line to the torso pattern and including formative characteristics of each object on the
study of body shape's change in 40-59 year old middle aged women. The results of this study are as follows; First, accord-
ing to the analysis of 'Size Korea 2010' such as average, standard deviation, minimum value, and maximum value of 48
items, women showed increase in most of the items except height as they became aged. Second, factor analysis was made
to understand the shape component factors of middle aged women and to use them for the body type classification. Third,
cluster analysis was made according to the shape of front and sides which should be considered in pattern production
based on the factor analysis results, and the body type with the measurement values most similar to the average of direct
measurement of ‘Size Korea 2010' was set as standard. Fourth, in designing torso patterns through the 1% and the 2"

wearing experiments according to the body type, body shapes such as Chest Circumference, Waist Circumference, Hip
Circumference, and Waist Back Length were considered in pattern design, goodness-of-fit was enhanced with difference
in margin according to body type and different margins in front and back, and fitting satisfaction was improved by applying

princess line.
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Table 1. Direct body measurement
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Item

Factor

Height Stature, Cervical height, Hip height, Waist height, Acromion height, Waist height(Omphalion)

Circumference

Neck base circumference, Chest circumference, Bust circumference, Underbust circumference, Waist circumference, Waist

circumference (Omphalion), Abdominal extension circumference, Hip circumference, Armscye circumference

Waist front length, Waist front length(Omphalion), Interscye front, Interscye fold front, Bust point-bust point, Shoulder length,

Biacromion length, Back Interscye length, Back Interscye fold length, Cervical to breast length, Cervical to Waist length, Neck point

engt to breast point, Neck point to breast point to waistline, Neck point to inferior scapula point to waistline, Waist back length, Waist back
length (Omphalion)
Breadth Biacromionl breadth, Chest breadth, Bust breadth, Waist breadth, Waist breadth (Omphalion), Hip breadth
Depth Chest depth, Bust depth, Waist depth, Waist depth (Omphalion), Hip-abdominal depth, Hip depth

etc Right shoulder angle, Left shoulder angle, Weight
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Fig. 1. Torso pattern drafting method (M1).
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Fig. 2. Torso pattern drafting method (M2).
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Table 2. Direct factor analysis of middle aged women

ltem Factor
1 2 3 4 5 6

Waist circumference 0.93 -0.07 0.15 0.14 0.04 -0.03
circumference(Omphalion) 0.92 -0.03 0.15 0.11 0.04 -0.03
Waist depth 0.92 -0.10 0.10 0.05 0.04 0.00
Waist depth(Omphalion) 0.91 -0.09 0.12 0.04 0.03 0.04
Bust circumference 0.90 -0.02 0.14 0.11 0.09 -0.11
Abdominal extension circumference 0.89 0.02 0.12 0.12 0.04 -0.05
Waist breadth 0.89 0.01 0.14 0.13 0.07 0.11
Waist breadth(Omphalion) 0.88 0.07 0.13 0.08 0.07 0.08
Underbust circumference 0.88 0.00 0.15 0.11 0.12 -0.11
Chest circumference 0.88 0.07 0.11 0.23 0.10 -0.08
Bust depth 0.87 -0.01 0.10 0.02 0.07 0.06
Weight 0.85 0.28 0.29 0.20 0.04 0.03
Bust breadth 0.85 0.07 0.10 0.18 0.13 -0.04
Hip-abdominal depth 0.84 0.00 0.06 0.00 0.01 0.12
Hip depth 0.83 0.02 0.12 0.02 -0.02 0.06
Hip circumference 0.78 0.22 0.22 0.17 -0.02 0.06
Armscye circumference 0.75 0.10 0.17 0.05 -0.04 -0.03
Chest breadth 0.74 0.19 0.04 0.15 0.10 0.02
Chest depth 0.71 -0.01 0.12 0.10 0.14 0.12
Bust point-bust point 0.60 0.03 0.08 0.06 0.14 -0.06
Hip breadth 0.58 0.37 0.16 0.15 0.04 0.20
Biacromionl breadth 0.46 0.34 0.08 0.45 0.14 0.25
Waist height 0.00 0.98 -0.03 0.02 0.01 0.02
Waist height(Omphalion) -0.11 0.94 0.01 0.08 0.03 0.07
Acromion height 0.03 0.94 028 0.05 -0.02 -0.11
Stature -0.01 0.93 0.31 0.09 0.04 0.06
Cervical height 0.02 0.92 032 0.12 0.01 0.05
Hip height 0.02 0.84 0.02 0.01 0.04 0.00
Waist front lenght 0.22 0.12 0.81 0.07 0.20 -0.07
Waist back lenght 0.10 0.33 0.75 0.30 -0.14 0.10
Neck point to breast point to waistline 0.28 0.18 0.73 0.03 0.30 0.03
E;cs]ilflfeim to inferior scapulapoint (0 13 35071 .26 0,07 0.04
Cervical to Waist lenght 0.36 0.26 0.68 0.08 0.23 -0.01
Waist back lenght(Omphalion) 0.29 0.30 0.65 0.18 -0.14 0.00
Waist front lenght(Omphalion) 0.40 0.10 0.65 -0.03 0.16 -0.14
Back Interscye lenght 0.34 0.10 0.14 0.88 -0.05 -0.03
Back Interscye fold lenght 0.52 0.04 0.12 0.67 -0.15 -0.07
Shoulder lenght -0.06 0.05 0.24 0.64 0.40 0.12
Biacromion lenght 0.46 0.29 0.04 0.58 -0.04 0.33
Interscye fold front 0.50 -0.02 0.15 0.11 0.69 -0.09
Interscye front 0.37 0.09 0.23 0.43 0.67 0.02
Left shoulder angle 0.08 0.01 -0.04 0.11 -0.01 0.71
Right shoulder angle -0.04 -0.04 0.00 0.03 0.00 0.70
Eigen value 18.29 8.64 5.14 3.77 1.61 1.44
Total variable (%) 35.8716.9510.08 7.40 3.15 2.82

Accumulation variable (%)
Reliability

35.8752.8262.8970.29 73.4476.44
0.96 098 0.92 0.89 0.85 0.74
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Table 3. Mean, Standard deviation by type of Item
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ltem Type 1 Type 2 Type 3 Type 4 Type 5 Fovalue
M SD M SD M SD M SD M SD

Stature 151.1 3,67 1551 374 1608 343 1579 485 1546 4.14 146.3***
Cervical height 1274 348 1313 353 1363 3.18 1342 444 1304 357  148.5%**
Acromion height 121.0 343 1249 342 1295 3.02 1274 428 1240 350  142.1%**
Waist height 90.6 3.10 930 298 972 258 948 378 930 293 [12.7%**
Waist height (Omphalion) 86.7  3.16 889 324 934 280 90.0 399 897 290 106.0%**
Hip heigh 734 3.15 757 300 787 259 770 339 755 270 @ 75.67*%*
Chest circumference 877 264 932 277 88.5 3.01 1007 390 826 290 448.8***
Bust circumference 90.0 330 976 3.3 89.6 3.68 1067 5.03 82.6  3.74 539.6%**
Underbust circumference 78.8 3.09 847 331 787 338 921 485  73.0 291  405.5%**
Waist circumference 79.7 3.8 87.5 3.75 78.5 411 968 634 707 339 563.0%**
Waist circumference (Omphalion) 827 369 90.0 390 819 363 993 6.52 743 336 S15.6%**
Abdominal extension circumference 88.5 3.46 95.8 3.75 88.5 394 1043 597 80.9 3.65  456.1%**
Hip circumference 91.6 293 96.7 339 938 3.18 1034 534 88.6 624 226.7***
Armscye circumference 39.1 1.75 41.5 1.71 39.9 1.94 44.5 2.56 37.0 1.90  187.2%**
Chest depth 19.4 1.45 20.7 1.39 19.3 128 227 1.94 18.0 1.26  136.5%**
Bust depth 229 1.43 249 1.58 227 1.56 282 1.75 20.4 1.58  289.8%**
Waist depth 20.3 1.43 227 1.56 19.6 1.57 260 235 17.3 1.30  393.9%**
Waist depth (Omphalion) 20.4 1.54 225 1.67 19.8 149 259 278 17.6 117 316.7%**
Hip-abdominal depth 260 273 28.0 1.81 259 1.79 310 254 236 1.69  192.9%**
Hip depth 22.0 138 238 1.81 22.0 133 264 246 204 1.18  180.4%**
Waist front lenght 33.7 1.94 354 1.88  35.1 1.73 36.6 245 33.6 1.87  42.77**
Waist front length (Omphalion) 377 1.99 396 1.96 389 1.68 415 2.55 37.0 1.91 72.92%*
Interscye front 31.6 1.80  33.0 1.75 323 1.71 34.6 1.94 308 1.89  5436**
Interscye fold front 348 239 365 256 348 219 386 294 330 233  67.86%*
Bust point-bust point 18.1 1.68 19.3 1.63 182 147 208 1.42 16.9 1.26  80.44**
Shoulder lenght 113 1.24 11.7 1.26 11.9 1.41 12.0 1.46 11.5 1.38 5.34%%*
Biacromion lenght 379 208 395 1.96  39.6 1.83 42.1 239 374 1.93  68.68%*
Back Interscye lenght 355 243 373 220 367 213 398 2.6l 349 210  53.85%*
Back Interscye fold lenght 356 260 376 231 36.3 2.18 406 291 34.1 224  84.99**
Cervical to breast lenght 355 1.83 37.6 1.96  36.2 1.78  40.0 1.95 339 1.68  135.6%**
Cervical to Waist lenght 49.9 1.99 521 1.93 519 1.92 541 219 494 226  80.88**
Neck point to breast point 272 1.86 288 203 277 1.80 309 216 258 1.79  84.55%*
Neck point to breast point to waistline 41.7 192 435 201 433 216 45.1 228 414 207  49.07**
Neck point to inferior scapula point to waistline 41.0 1.95 429 1.80  435. 198 443 1.87 416 191  58.27**
Waist back lenght 382 1.94 399 1.84 407 198 413 2.55 38.6 1.95  52.64**
Waist back length (Omphalion) 420 207 442 1.90 445 1.94 464 274 422 1.91 72.20%*
Biacromionl breadth 34.7 1.51 36.0 1.53 36.2 1.51 37.9 1.68 344 1.60  69.06%*
Chest breadth 28.0 138 295 1.58 285 1.37 318 1.90 265 113 157.3%**
Bust breadth 27.7 120 296 129 279 122 320 1.57  26.1 0.98  290.5%**
Waist breadth 26.7 1.41 29.1 1.54 266 1.54 320 215 242 1.26  328.0%**
Waist breadth(Omphalion) 28.4 146 305 148 284 1.53 335 221 25.8 1.35  303.7%**
Hip breadth 31.8 1.23 33.1 128 328 1.31 34.8 1.74 312 1.30 95.4
Right shoulder angle 192 4.00 19.0 396 186  4.14 189 3.5 193 446 0.66
Left shoulder angle 184 413 189  4.02 183 4.03 19.1 3.31 183 436 0.94
Weight 544 355 63.7 357 594 372 755 7.09 497 354  517.5%%*

* M: Mean, SD: Standard Deviation **p<.01, ***p<.001
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Table 4. Subject body size of each type & average size of Size Korea

tern Type 1 Type 2 Type 3 Type 4 Type 5
Size Korea subject Size Korea subject Size Korea subject Size Korea subject Size Korea subject

Chest Circumference 87.7 83.0 93.2 94.0 88.5 89.5 100.7 101.0 82.6 82.0
Bust Circumference 90.0 90.0 97.6 97.0 89.6 91.0 106.7 105.0 82.6 82.0
Waist Circumference 79.7 80.0 87.5 86.0 78.5 78.5 96.3 96.0 70.7 69.0
Waist Circumference (Omphalion) 82.7 83.0 90.0 89.0 81.9 82.0 99.3 100.0 743 74.0
Abdominal extension circumference 88.5 89.0 95.8 95.0 88.5 90.0 104.3 104.5 80.9 80.0
Hip Circumference 91.6 92.0 96.7 96.0 93.8 95.0 103.4 103.0 88.6 90.0
Waist Back Length 38.2 38.5 39.6 40.0 40.7 40.5 41.3 41.0 38.6 39.0
Bust Point-Bust Point 18.6 18.0 19.3 19.0 18.2 18.5 20.8 21.0 16.9 16.5
Neck Point to Breast Point 27.2 27.0 28.8 28.0 27.7 28.0 30.9 29.0 25.8 25.0
Biacromion Length 37.9 38.0 395 39.0 39.6 39.0 42.1 40.0 37.4 37.0
Waist Front Length 33.7 34.0 354 36.0 35.1 35.0 36.6 36.0 33.6 34.0
Table 5. Basic formula table

Item Formula Item Formula
Back neck width (B/20+2)+0.5 Bust Point-Bust Point B/10
Front neck width (B/20+2)+0.5 Scye depth (B/10+10.5)+1.0

Front neck width+1.0
Waist Back Length+B/20
B/4+4.0

front Interscye (B/4-4.0)+2.0
(B/8+5.5)+1.0

B/10+10.5

Front neck depth
Waist Front Length
Neck Point to Breast Point

Back Interscye
Waist to Hip Length

Table 6. Body margin of the set by each body type

Item Margin of Bust Circumference(1/2) Margin of Waist Circumference(1/2) Margin of Hip Circumference(1/2)
Type Front cm(%) Back cm(%) Total cm(%) Front cm(%) Back cm(%) Total cm(%) Front cm(%) Back cm(%) Total cm(%)
1 2.5(55) 2.0(45) 4.5(100) 2.0(57) 1.5(43) 3.5(100) 2.5(55) 2.0(45) 4.5(100)
2 3.0(60) 2.0(40) 5.0(100) 2.0(66) 1.0(34) 3.0(100) 2.5(55) 2.0(45) 4.5(100)
3 2.5(50) 2.5(50) 5.0(100) 2.0(57) 1.5(43) 3.5(100) 2.5(55) 2.0(45) 4.5(100)
4 3.0(54) 2.5(46) 5.5(100) 2.0(57) 1.5(43) 3.5(100) 3.0(54) 2.5(46) 5.5(100)
5 2.5(55) 2.0(45) 4.5(100) 1.5(50) 1.5(50) 3.0(100) 2.0(50) 2.0(50) 4.0(100)
Table 7. Torso pattern sizing setting method of each body
Type 1 Type 2 Type 3 Type 4 Type 5
Back neck breadth (B/20+2.0)+0.7 (B/20+2.0)+0.7 (B/20+2.0)+0.7 (B/20+2.0)+0.8 (B/20+2.0) +1.0
Front neck breadth (B/20+2.0)+0.7 (B/20+2.0)+0.7 (B/20+2.0)+0.7 (B/20+2.0)+0.8 (B/20+2.0)+1.0
Front neck depth FN.B+0.7 FN.BA+0.7 FN.BA+0.7 FN.B+0.7 FN.B+0.7
Back neck height 2 cm 2cm 2 cm 2cm 2 cm
Cervical to waist length (W.B.L+B/20)-0.5 (W.B.L.+B/20)-0.5 (W.B.L.+B/20)-0.5 (W.B.L.+B/20)-1.0 (W.B.L.+B/20)-0.5
Neck point to breast point B/4+4.0 B/4+4.0 B/4+4.0 B/4+4.0 B/4+4.0
Bust point-bust point B/10-0.5 B/10-0.5 B/10-0.5 B/10-1.0 B/10
Armscye depth B/10+11.2 B/10+11.2 B/10+11.2 B/10+11.0 B/10+11.5
Interscye B/4-3.0 B/4-2.5 B/4-3.0 B/4-3.0 B/4-2.5
Back interscye B/8+6.0 B/8+5.5 B/8+6.5 B/8+6.0 B/8+6.0
Bust circumference Front B/4+2.5 B/4+3.0 B/4+2.5 B/4+3.0 B/4+2.5
margin Back B/4+2.0 B/4+2.0 B/4+2.5 B/4+2.5 B/4+2.0
Waist circumference Front W/4+2.0 W/4+2.0 W/4+2.0 W/4+2.0 W/4+1.5
margin Back W/4+1.5 W/4+1.0 W/4+1.5 W/4+1.5 W/4+1.5
Hip circumference Front H/4+2.5 H/4+2.5 H/4+2.5 H/4+3.0 H/4+2.0
margin Back H/4+2.0 H/4+2.0 H/4+2.0 H/4+2.5 H/4+2.0
Waist to hip length B/10+10.5 B/10+10.5 B/10+10.5 B/10+10.5 B/10+11.0

B:bust circumference, W:waist circumference, H:hip circumference, W.B.L.:waist back length, FN.B.: front nack breadth
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Fig. 3. 1st development of pattern (Type 1).
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Fig. 4. 2nd development of pattern (Type 1).

Fig. 5. 1st development of pattern (Type 2).
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Fig. 6. 2nd development of pattern (Type 2). Fig. 7. Ist development of pattern (Type 3). Fig. 8. 2nd development of pattern (Type 3).
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Fig. 9. 1st development of pattern (Type 4).

Fig. 10. 2nd development of pattern (Type 4). Fig. 11. 1st development of pattern (Type 5).
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Table 8. Appearance result of 1st development of pattern
Item1 Item2 Item3 Item4 Item5 Total
Item Contents of evaluation
M SD M SD M SD M SD M SD M SD
1. Margin of bust 26 055 26 055 22 045 28 045 28 045 260 050
2. Margin of waist 26 055 28 045 26 055 26 055 36 055 284 062
3. Margin of hip 28 045 28 045 26 055 28 045 36 055 292 057
margln 4. Margin of scye depth 24 055 30 000 30 000 24 055 38 045 292 0.64
5. Position and distance of nipple 26 055 28 045 30 000 24 055 40 000 29 @ 0.68
6. Front hem crawl up 20 000 20 000 30 000 30 000 40 000 280 0.76
7. Center front line 32 045 30 000 32 045 34 055 34 055 324 044
8. Center back line 30 000 30 000 32 045 34 055 34 055 320 041
9. Neck base circumference 30 000 30 000 320 045 30 000 36 055 316 037
10. Bust circumference 30 000 34 055 30 000 30 000 36 055 320 041
datum 11. Waist Circumference 30 000 34 055 3.0 000 30 000 36 055 320 041
line 12. Hip Circumference 26 055 30 000 32 045 30 000 36 055 308 049
13. Shoulder line 34 055 30 000 36 055 28 045 38 045 332 056
14. Shoulder point 26 055 28 045 32 045 30 000 34 055 300 050
15. Armhole line 30 000 30 000 30 000 32 045 32 045 3.08 028
16. Division of side seam line 22 045 24 055 24 055 26 055 34 055 260 0.65
17. Position of front dart 26 055 26 055 24 055 28 045 30 000 268 048
dart 18. Length and quantity of front dart 20 000 30 000 30 000 30 000 30 000 28 041
19. Position of Back dart 30 000 30 000 32 045 30 000 32 045 308 028
20. Length and quantity of Back dart 3.0 0.00 3.0 000 34 055 30 000 32 045 312 033
21. Front appearance 28 045 26 055 24 055 26 055 22 045 252 051
appearance 22. Back appearance 30 000 30 000 32 045 30 000 36 055 316 037
23. Total appearance 30 000 30 000 30 000 28 045 32 045 3.00 029
Cronbach's Alpha 0.86 0.80 0.82 0.80 0.93 0.91

* M: Mean, SD: Standard Deviation
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Table 9. Appearance result of test pattern and development pattern

Item contents of evaluation Ml M2 Development of pattern x?
1. Margin of bust 2.60a 2.28b 3.84c 5043 ***
2. Margin of waist 2.20a 1.92a 3.84b 55.17 ***
margn 3. Margin of hip 2.80a 2.76a 3.92b 53.93 ***
4. Margin of scye depth 2.40a 2.48a 4.08b 5531 ***
5. Position and distance of nipple 2.00a 2.16a 4.28b 63.53 ***
6. Front hem crawl up 2.44a 2.56a 4.00b 5524 ***
7. Center front line 3.00a 3.00a 3.84b 57.56 ***
8. Center back line 3.00a 3.00a 3.84b 57.56 ***
9. Neck base circumference 2.72b 1.36a 4.08c 64.21 ***
10. Bust circumference 2.84a 2.84a 3.96b 55.63 ***
datum 11. Waist Circumference 3.00a 2.96a 3.88b 59.93 ***
line 12. Hip Circumference 2.72a 2.72a 3.92b 52.50 ***
13. Shoulder line 2.48a 232a 4.28b 54.49 ***
14. Shoulder point 1.80a 1.72a 4.40b 57.79 ***
15. Armhole line 2.24a 2.32a 4.20b 55.76 ***
16. Division of side seam line 2.08a 2.04a 4.36b 59.84 ***
17. Position of front dart 2.00b 1.72a 4.20c 63.96 ***
18. Length and quantity of front dart 2.12a 2.04a 4.16b 66.18 ***
dart 19. Position of Back dart 2.44a 2.36a 4.04b 5591 ***
20. Length and quantity of Back dart 2.56b 2.20a 4.08¢ 5820 ***
21. Front appearance 2.12a 2.00a 4.28b 64.42 ***
appearance  22. Back appearance 2.40b 2.00a 4.20c 61.07 ***
23. Total appearance 2.16b 2.00a 4.24c¢ 66.13 ***

***p<.001, Duncan Test : (a>b>c )
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Fig. 14. Torso pattern picture(Type 2).
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Fig. 15. Torso pattern picture(Type 3).
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g. 17. Torso pattern picture(Type 5).
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