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Abstract: The objective of this study is to develop a sizing system of fitness clothing that can properly accommodate var-
ious body sizes of Korean senior women. The sizing system of upper and lower fitness clothing was developed in the pres-
ent study by selection of key variables, identification of size category candidates, and determination of an optimal sizing
system. First, key anthropometric dimensions (stature and bust circumference for upper clothing and stature; waist cir-
cumference for lower clothing) were identified by factor analysis on the direct body measurements (z = 272) and 3D
whole-body scan data (# = 271) of Korean senior women in Size Korea. Second, sizing system candidates based on the
key dimensions of upper and lower clothing were explored using a grid method and an optimization method. Lastly, among
the sizing system candidates, optimal sizing systems of upper and lower clothing were selected in terms of accom-
modation rate. Five size categories (short/small, short/medium, tall/small, tall/medium, and tall/large) were selected as the
optimal sizing systems of upper and lower clothing with 89% and 78% of accommodation rate, respectively, for the Korean
senior women. The anthropometric characteristics of the representative humans of the optimal size categories would be
of use in the design of fitness compressive wear for the better fit and effectiveness of exercise and health of Korean senior
women.
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Table 1. Anthropometric key dimensions by using factor analysis on the directed measurements (n = 272)
No. Anthropometric dimensions Factor
1 2 3 4 5 6 7
1 Head circumference -0.387 -0.057 0.654 0.154 0.599 -0.138 -0.110
2 Stature -0.560 -0.781 -0.019 0.022 0.068 -0.035 0.089
3 Cervical height -0.572 -0.784 -0.052 0.051 -0.029 -0.005 0.048
4 Crotch height -0.411 -0.774 -0.148 -0.097 0.063 0.245 -0.236
5 Neck base circumference -0.621 0.122 0.122 -0.609 -0.112 -0.395 -0.124
6 Chest circumference -0.900 0.267 0.098 0.052 -0.025 0.090 -0.029
7 Bust circumference -0.869 0.364 -0.083 0.063 -0.070 0.086 -0.108
8 Underbust circumference -0.865 0.373 -0.061 0.046 -0.010 0.070 -0.112
9 Waist circumference -0.833 0.431 -0.016 0.058 -0.068 0.097 -0.194
10 Abdominal circumference -0.791 0.334 -0.155 -0.024 0.118 0.209 0.034
11 Hip circumference -0.833 0.135 -0.044 0.039 0.136 0.012 0.403
12 Armscye circumference -0.788 0.176 -0.262 0.045 0.021 -0.252 0.185
13 Bishoulder length -0.455 -0.262 0.634 -0.298 -0.283 0.274 0.173
14 Arm length -0.560 -0.557 -0.416 -0.106 0.145 -0.076 -0.051
15 Waist back length -0.547 -0.314 0.242 0.498 -0.435 -0.249 -0.077
Eigenvalue 7.113 3.008 1.217 0.772 0.714 0.516 0.393
Var(%) 47.4 20.1 8.1 5.1 4.8 34 2.6
Table 2. Anthropometric key dimensions by using factor analysis on the measurements from 3D whole body scan (n =271)
No. Anthropometric dimensions Factor
1 2 3 4 5 6
1 Stature -0.572 -0.732 0.111 0.030 0.010 0.030
2 Waist height -0.560 -0.786 0.184 -0.015 0.079 0.103
3 Abdominal height -0.509 -0.521 -0.045 -0.345 0.182 -0.445
4 Hip height -0.544 -0.607 0.034 -0.263 0.185 0.362
5 Thigh height -0.431 -0.536 0.018 -0.502 0.265 0.052
6 Crotch height -0.415 -0.736 0.026 -0.216 0.128 0.143
7 Body rise -0.415 -0.355 0.299 0.290 -0.043 -0.022
8 Upper hip length -0.144 -0.458 0.284 0.401 -0.156 -0.402
9 Waist-abdominal length 0.036 -0.202 0.266 0.435 -0.150 0.702
10 Waist-thigh length -0.126 -0.267 0.204 0.644 -0.251 0.059
11 Waist breadth -0.649 0.374 -0.105 -0.208 0.006 -0.121
12 Abdominal breadth -0.808 0.229 0.078 0.119 -0.111 0.086
13 Hip breadth -0.776 -0.020 0.060 0.180 -0.080 -0.286
14 Waist depth -0.736 0.529 -0.055 -0.106 0.033 -0.048
15 Abdominal depth -0.760 0.484 0.004 -0.010 -0.004 0.243
16 Hip depth -0.711 0.376 -0.041 -0.028 0.010 0.314
17 Waist circumference -0.766 0.504 -0.094 -0.176 0.019 -0.091
18 Abdominal circumference -0.861 0.406 0.035 0.052 -0.055 0.144
19 Hip circumference -0.904 0.197 0.013 0.141 -0.062 -0.058
20 Thigh circumference -0.660 -0.005 -0.042 0.348 -0.146 -0.258
21 Waist front length 0.167 0.103 0.556 -0.249 -0.139 0.034
22 Waist back length 0.118 0.404 0.304 0.057 0.516 0.091
23 Knee height 0.095 0.212 0.183 0.064 0.657 0.094
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Table 2. Anthropometric key dimensions by using factor analysis on the measurements from 3D whole body scan (continued) (n = 271)
24 Front interscye 0.033 0.200 0.778 0.064 0.209 -0.136
25 Back interscye -0.011 0.157 0.752 0.050 0.164 -0.034
26 Biacromion length 0.081 0.203 0.718 -0.019 0.071 -0.191
27 Knee circumference 0.065 0.073 0.473 -0.577 -0.439 0.024
28 Elbow circumference 0.080 0.052 0.346 -0.540 -0.544 0.113
Eigenvalue 7.716 4.708 2.835 2315 1.602 1.473
Var(%) 27.6 16.8 10.1 83 5.7 53
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Table 3. Anthropometric measurements for the representative humans for upper clothing
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Stature Short Short Tall Tall Tall

Bust circumference Small Medium Small Medium Large

1 Stature 1440 1474 1538 1561 1541
2 Bust circumference 877 973 861 951 1045
3 Cervical height 1219 1243 1313 1339 1325
4 Head circumference 540 545 560 540 540
5 Crotch height 616 611 652 696 694
6 Neck Base circumference 355 395 358 380 367
7 Chest circumference 810 898 860 902 1007
8 Underbust circumference 738 850 747 830 887
9 Waist circumference 728 902 745 905 938
10 Abdominal circumference 794 1020 868 934 1025
11 Hip circumference 818 966 901 955 972
12 Armscye circumference 348 423 385 379 379
13 Bishoulder length 342 350 361 386 384
14 Arm length 492 518 524 540 529
15 Waist back length 373 381 373 406 395
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Table 4. Anthropometric measurements for the representative humans for lower clothing

Stature Short Short Tall Tall Tall
Waist circumference Small Medium Small Medium Large
1 Stature 1467 1472 1523 1567 1566
2 Waist circumference 874 958 804 915 999
3 Waist height 903 895 935 975 987
4 Abdominal height 839 837 799 925 909
5 Hip height 711 699 723 765 765
6 Thigh height 779 797 751 845 785
7 Crotch height 643 677 695 737 699
8 Body rise 260 218 240 238 288
9 Upper hip length 192 196 212 210 222
10 Waist-abdominal length 64 58 136 50 78
11 Waist-thigh length 124 98 184 130 202
12 Waist breadth 291 334 284 317 326
13 Abdominal breadth 316 332 327 338 351
14 Hip breadth 335 358 341 337 356
15 Waist depth 260 267 221 262 294
16 Abdominal depth 264 261 248 270 291
17 Hip depth 242 235 229 235 284
18 Abdominal circumference 929 939 911 969 1018
19 Hip circumference 899 962 919 913 1027
20 Thigh circumference 506 495 539 555 575
21 Waist front length 381 418 413 420 375
22 Waist back length 500 438 671 393 364
23 Knee height 623 516 779 476 503
24 Front interscye 310 309 307 323 293
25 Back interscye 333 356 341 359 327
26 Biacromion length 328 338 325 357 302
27 Knee circumference 352 428 358 345 302
28 Elbow circumference 207 282 255 239 192
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