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A Study on the Middle-Aged Women’s Body Type Changes for Clothing Construction
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Abstract : In the women'’s clothing industry that targets middle aged-women, there is increased interest on middle-aged
women and their appearance management and diet. It is believed that the body type of middle-aged women is becoming
thinner. This study examines if middle-aged women body types have changed based on data from the 5™ and 6™ Size
Korea that objectively analyzed the aspects of middle-aged women'’s body size change and the related fashion industry
that recognize changes in middle-aged women body types by suggesting foundational data for clothing designs. According
to research results, middle-aged women’s body type shows an increase in items related to height and that measurement
values related to obesity (such as weight and BMI index) tend to decrease. Height has increased and weight has decreased
compared to the past. Most items related to width or depth tend to show decreased values and we can assume that the
present middle-aged women’s body type is changing more dynamically than before. It will be possible to design proper
clothes for consumer body type and trends if we design clothes that afford multilateral attention to the patterns, design,
or material in clothing design by applying the aspects of middle-aged women’s body size and body type change.
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Table 1. Age distribution of the subjects (unit: N(%))

Age (years) 5 6"
35~44 604(44.3) 572(43.4)
45~54 366(26.9) 340(25.8)
55~64 393(28.8) 406(30.8)

Total 1363(100.0) 1318(100.0)

" . Size Korea Data(2004), 6" : Size Korea Data(2010)
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Table 2. Analysis items

Category Measurement items Number
Height Stature, Cervical height, Acromion height, Shoulder height, Waist height, Waist height(Omphalion), Hip height, Hic apine 1
height, Crotch height, Knee height, Sitting height
Head height, Total length, Vertical trunk length, Waist front length, Waist back length(Natural indentation), Shoulder
Lenath length, Biacromion length, Interscye(Front), Interscye(Back), Bust point-bust point, Cervicale to breast point length, Neck 17
e shoulder point to breast point, Crotch length(Natural indentation), Crotch length(Omphalion), Waist to hip length, Outside
leg length, Arm length
Neck base circumference, Chest circumference, Bust circumference, Waist circumference(Natural indentation), Waist
Circumference circumference(Omphalion), Hip circumference, Trunk circumference, Armscye circumference, Upper arm circumference, 15
Elbow circumference, Wrist circumference, Thigh circumference, Knee circumference, Calf circumference, Minimum leg
circumference
Breadth Chest breadth, Bust breadth, Waist breadth(Natural indentation), Waist breadth(Omphalion), Hip width 5
Depth Chest depth, Bust depth, Waist depth(Natural indentation), Hip depth, Waist depth(Omphalion) 5
Other Weight, BMI 2
Total 55
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Table 3. Result of anova for 6" height category & length category by age group (unit: mm)

oh

Category Analysis items Age (mean(S.D))

F-value
35~44 45~54 55~64
Stature 1582(52.2)a 1558(49.0)b 1534(54.9)c 101.471%%%*
Cervical height 1338(47.9)a 1317(44.9)b 1297(50.9)c 86.571%%%
Acromion height 1272(45.8)a 1252(42.9)b 1233(48.2)c 85.300%**
Shoulder height 1287(46.5)a 1268(42.8)b 1249(48.3)c 79.774%**
Waist height') (natural indentation : 6™) 984(39.1)a 969(36.6)b 958(41.3)c 55.085%%*
Height Waist height (Omphalion)” 914(38.6)a 899(37.9)b 883(43.6)c 75.032%%%
Hip height" 774(35.3)a 760(33.6)b 751(37.8)c 49.312% %%
Hic apine height" 850(37.3)a 837(37.5)b 822(42.0)c 61.216%**
Crotch height" 707(33.8)a 693(30.3)b 679(33.8)c 85.663**+
Knee height 405(20.9)a 399(21.8)b 394(23.5)c 27.936%**
Sitting height 868(27.5)a 855(27.3)b 838(30.3)c 133.294%**
Head height 218(9.6)a 217(9.5)ab 215(10.0)b 8.766%**
Total length 1368(49.4)a 1347(44.7)b 1328(50.3)c 81.509%%#*
Vertival trunk length 641(26.3)a 635(26.4)b 627(28.8)c 35.355%
Waist front length 345(19.0) 346(20.2) 345(24.1) 0.557
Waist back length"” 398(21.9)a 39521.3)a 389(24.6)b 18.604%%%*
Shoulder length" 119(14.3)a 117(13.6)ab 116(12.8)b 5381
Biacromion length 389(22.5)ab 390(24.1)a 386(23.4)b 3.471*
Interscye(front) 318(21.8)b 323(20.6)a 325(20.6)a 15.315%%*
Length Interscye(back) 364(24.5) 365(24.9) 363(26.0) 0.850
Bust point-bust point” 178(16.9)c 184(18.6)b 189(18.0)a 46.081%%*
Cervicale to breast point length 351(23.2)c 361(23.6)b 369(24.5)a 73.361%**
Neck shoulder point to breast point 267(22.1)c 277(22.0)b 283(23.4)a 68.318***
Crotch length 701(37.7) 703(36.9) 704(39.7) 0.729
Crotch length(Omphalion)l) 622(33.0)b 627(33.9)a 616(38.4)c 9.330%***
Waist to hip length" 185(22.3)a 183(22.2)a 179(25.5)b 8.693%#x*
Outside leg length 966(39.8)a 948(37.7)b 936(42.2)c 70.917***
Arm length 533(23.0) 533(22.5) 533(23.5) 0.032

6" : Size Korea Data(2010)
*p<.05, **p<01, ***p<001

Alphabet is the result of post-hoc test(Scheffe test, 1) Games-Howell test) (a>b>c)
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Table 4. Result of anova for 6th circumference, breadth, depth and other by age group (unit: mm)
o
Category Analysis items Age (mean(S.D))
35-44 45-54 55-64 Frvalue
Neck Base circumference 390(21.7)b 396(23.4)a 399(24.3)a 20.265%**
Chest Circumference 865(54.5)c 891(52.9)b 900(52.6)a 58.402%**
Bust Circumference 872(69.3)c 913(71.1)b 940(71.0)a 115.049% %%
Waist circumference (Natural indentation) 756(73.8)c 805(77.3)b 847(77.1)a 174.479%**
Waist circumference (Omphalion) 796(71.3)c 834(75.2)b 875(75.6)a 136.057***
Hip circumference 928(50.0) 936(50.2) 931(48.4) 2.719
trunk circumference 1515(57.2) 1521(55.0) 1516(61.1) 1.525
Circumference Armscye circumference 385(26.7)c 398(25.7)b 403(25.5)a 61.928***
Upper arm circumference 272(24.3)c 283(24.2)b 289(24.4)a 64.955%**
elbow circumference 257(19.0)b 263(19.7)a 265(19.1)a 22.327***
Wrist circumference 151(7.5)c 157(8.6)b 159(8.6)a 123.715%**
Thigh circumference 553(38.5)a 555(37.2)a 546(38.3)b 5.570%*
Knee circumference 347(20.1) 346(20.3) 346(22.2) 0.637
Calf circumference 346(24.3)a 345(22.6)a 338(21.8)b 14.688***
Minimum leg circumference 208(13.0) 209(12.2) 209(12.7) 1.658
Chest breadth 278(18.1)c 285(19.6)b 289(19.6)a 35.191%%*
Bust breadthl) 273(17.8)c 282(19.6)b 286(20.4)a 64.014%%*
Breadth Waist breadth (Natural indentation) 258(23.8)c 272(25.3)b 280(24.2)a 100.337%%*
Waist breadth(Omphalion) 277(23.7)c 287(24.8)b 296(24.1)a 78.973*%*
Hip width 324(17.0) 325(16.9) 323(15.9) 1.227
Chest depthl) 187(16.8)c 196(17.8)b 204(19.7)a 104.752%%*
Bust depth 218(24.3)c 232(25.3)b 242(24.2)a 124.420%**
Depth Waist depth (Natural indentation) 187(24.8)c 204(26.8)b 221(27.6)a 195.377***
Waist depth(Omphalion) 192(23.8)c 205(25.9)b 222(26.9)a 163.472%**
Hip depth 217(19.9)b 224(22.1)a 227(22.6)a 28.527%%*
Other weight(kg) 56(7.6)b 58(7.7)a 58(7.4)a 12.464%%*
BMI(kg/m?) 22.4(2.8)c 24.0(2.9)b 24.8(3.0)a 84.958***

6" : Size Korea Data(2010), BMI (weight(kg)/staturez(mz))
*ip<.01, **¥p<.001

Alphabet is the result of post-hoc test(Scheffe test, 1) Games-Howell test) (a>b>c)
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Table 5. Result of t-test for height category (unit: mm)
Age grou
£e g 35~64
Category  Group 35~44 45~54 55~64

Mean(S.D) Mean(S.D)

Mean(S.D) Mean(S.D)

6" 1582(52.2) 1558(49.0) 1534(54.9) 1561(56.1)

Stature 5" 1568(49.2) 1554(51.1) 1532(50.1) 1554(52.1)

tvalue 4.871%%% 1159 0614  3.593%*+

6" 1338(47.9) 1317(44.9) 1297(50.9) 1320(51.1)

Cervical height 5" 1334(46.0) 1324(47.0) 1305(47.0) 1323(48.1)

tvalue 1497 <1928  2302%  -1.496

' 6" 1272(45.8) 1252(42.9) 1233(482) 1255(48.7)

Alclre‘;;“h‘t"“ 5™ 1265(44.1) 1256(44.1) 1237(44.8) 1254(45.8)

tvalue 2614%  -1349 1182 0.093

6" 1287(46.5) 1268(42.8) 1249(483) 1271(48.8)

Shoulder height 5" 1277(44.0) 1268(44.2) 1249(44.5) 1266(45.6)

tvalue 4.002%%%  -0.025  0.75  2349%

Waist height(5™) 6"  984(30.1) 969(36.6) 958(41.3) 972(40.8)

Waist height st g6e38.6) 958(38.7) 938(41.7) 957(41.4)
(natural

indentation)(6™) t-value 7.205%%% 3861%#5  6,60545% 9771 %%k

- 6" 914(38.6) 899(37.9) 883(43.6) 901(42.2)

gﬁhﬁfg " 909(37.9) 900(39.0) 877(42.8) 897(41.8)

tvalue 2406%*  -0316 1815  2.012%

6" 774(353) 760(33.6) 751(37.8) 763(37.0)

Hip height 5"  754(34.6) 748(33.0) 736(344) 747(34.9)

tvalue 9.840%%% 4.823%k%  5886FHE |1 658FH+

6" 850(37.3) 837(37.5) 822(42.0) 838(40.6)

Hic apine height 5"  834(36.6) 828(37.6) 812(38.0) 826(38.4)

tvalue 7362%%%  3.169%%  3431%k%  7757%kx

6" 70733.8) 693(30.3) 679(33.8) 695(35.0)

Crotch height 5" 696(32.3) 690(31.3) 675(33.7) 688(33.6)

tvalue 5.698%%* 1401 1.898  5.017%%

6" 405(20.9) 399(21.8) 394(23.5) 400(22.4)

Knee height 5"  397(21.3) 398(22.9) 391(24.7) 395(22.9)

tvalue 6.230%%%  0.583 1768 5.016%*+

6" 868(27.5) 855(27.3) 838(303) 856(31.0)

Sitting height 5" 857(27.6) 845(28.8) 831(29.2) 846(30.4)

tvalue 6.900%%%  4730%k%  3260%%* 7698k

" . Size Korea Data(2010), 5" :
£p<.05, **p<01, ***p<001

Size Korea Data(2004)
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Table 6. Result of t-test for length category (unit: mm)
Age group 35~64
Category Group 35~44 45~54 55~64
Mean(S.D) Mean(S.D) Mean(S.D) Mean(S.D)
6" 218(9.6) 217(9.5) 215(10.0) 217(9.8)
Head heightht s 219(10.0) 219(10.4) 220(10.1) 219(10.1)
t-value -1.544 -3.565%** -6.232% % -6.311%%*
6" 1368(49.4) 1347(44.7) 1328(50.3) 1351(51.4)
Total length st 1359(47.7) 1350(48.2) 1334(47.7) 1349(48.9)
t-value 3.250%** -0.838 -1.695 0.538
6" 641(26.3) 635(26.4) 627(28.8) 635(27.8)
Vertical trunk length s 637(25.6) 634(26.4) 630(25.7) 634(26.0)
t-value 2.625%* 0.304 -1.756 0.698
6" 345(19.0) 346(20.2) 345(24.1) 345(21.0)
Waist front length st 327(20.8) 333(25.0) 337(24.2) 332(23.4)
t-value 15.878*** 7.617*%** 4.392%+* 16.083%**
6" 398(21.9) 395(21.3) 389(24.6) 394(22.9)
Waist back length(Natural indentation) st 386(22.8) 386(24.2) 389(26.6) 387(24.3)
t-value 9.389%#* 5.673%%* -0.086 8.594 %%
6" 119(14.3) 117(13.6) 116(12.8) 117(13.7)
Shoulder length st 126(10.1) 125(9.9) 124(10.4) 125(10.1)
t-value -10.375%** -8.710%** -10.341%** -16.974***
6" 389(22.5) 390(24.1) 386(23.4) 389(23.2)
Biacromion length s 396(22.4) 395(22.9) 391(23.7) 395(23.0)
t-value -5.309%** -2.860%* -3.200%** -6.775%**
6" 318(21.8) 323(20.6) 325(20.6) 321(21.4)
Interscye, Front st 325(18.0) 328(19.0) 328(18.2) 327(18.4)
t-value -6.310%** -3.839%** -2.417%* -7.356%**
6" 364(24.5) 365(24.9) 363(26.0) 364(25.1)
Interscye, back s 371(22.9) 371(23.5) 369(23.6) 370(23.3)
t-value -5.651 %% -3.100%* -3.414%%* -7.216%**
6" 178(16.9) 184(18.6) 189(18.0) 183(18.3)
Bust point-bust point st 178(18.6) 182(18.8) 188(19.1) 182(19.2)
t-value 0.437 1.528 0.985 1.804
6" 351(23.2) 361(23.6) 369(24.5) 359(25.0)
Cervicale to breast point length st 343(24.3) 352(26.3) 362(24.1) 351(26.0)
t-value 5.736%%* 4.870%** 4.452% %% 8.568***
6™ 267(22.1) 277(22.0) 283(23.4) 274(23.6)
Neck shoulder point to breast point 5th 268(22.5) 276(24.2) 286(23.2) 276(24.4)
t-value -1.035 0.115 -1.752 -1.246
6" 701(37.7) 703(36.9) 704(39.7) 702(38.1)
Crotch length(Natural indentation) 5th 734(43.1) 742(45.2) 736(50.0) 737(45.8)
t-value -14.162%** -12.333%** -10.186%*** -21.181%**
6" 622(33.0) 627(33.9) 616(38.4) 622(35.2)
Crotch length(Omphalion) st 619(39.4) 626(40.1) 613(42.3) 619(40.7)
t-value 1.362 0.684 1.223 1.787
6" 185(22.3) 183(22.2) 179(25.5) 183(23.4)
Waist to hip length 5t 227(28.3) 222(26.0) 223(38.6) 225(31.2)
t-value -27.970%** -21.030%** -18.761%** -39.037***
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Table 6. Result of t-test for length category (continued) (unit: mm)
6h 966(39.8) 948(37.7) 936(42.2) 952(42.1)
Outside leg length 5th 978(39.1) 967(41.2) 949(41.0) 967(41.9)
t-value -4.879%** -6.377*** -4.404%*** -8.763***
6h 533(23.0) 533(22.5) 533(23.5) 533(23.0)
Arm length 5th 525(22.6) 528(22.1) 527(22.6) 526(22.5)
t-value 5.887%** 3.463%*%* 3.759%#* 7.733%%%

6" : Size Korea Data(2010), 5" : Size Korea Data(2004)
**p< 01, ***p<.001
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Table 7. Result of t-test for circumference category (unit: mm)
Age group 35-64
Category Group 35~44 45~54 55~64

Mean(S.D) Mean(S.D) Mean(S.D) Mean(S.D)

6" 390(21.7) 396(23.4) 399(24.3) 394(23.3)

Neck Base circumference st 378(21.4) 379(22.0) 382(24.3) 379(22.5)

t-value 9.756%** 10.239%** 9.671%** 17.001%%**

6" 865(54.5) 891(52.9) 900(52.6) 883(55.8)

Chest Circumference st 866(53.3) 890(55.9) 901(51.2) 882(55.6)
t-value -0.247 0.362 -0.121 0.162

6" 872(69.3) 913(71.1) 940(71.0) 904(76.1)

Bust Circumference 5t 877(67.5) 916(73.2) 938(70.8) 905(74.7)
t-value -1.146 -0.523 0.522 -0.387

o 6" 756(73.8) 805(77.3) 847(77.1) 796(85.1)

letitr;‘rﬁ:ng:ﬁi‘; 5t 747(73.1) 800(84.1) 843(80.0) 789(88.2)
t-value 2.103* 0.906 0.625 2.313*

6" 796(71.3) 834(75.2) 875(75.6) 830(80.8)

Waist circumference(Omphalion) 5t 802(74.2) 852(82.9) 898(78.2) 843(87.6)

t-value -1.374 -2.962%* -4.197* %% -3.926%%*

6" 928(50.0) 936(50.2) 931(48.4) 931(49.6)

Hip circumference s 921(50.5) 933(53.2) 929(48.0) 927(50.8)
t-value 2.224* 0.796 0.430 2.155%

6" 1515(57.2) 1521(55.0) 1516(61.1) 1517(57.9)

trunk circumference 5t 1507(62.9) 1522(64.5) 1525(66.1) 1516(64.7)
t-value 2.160* -0.129 -1.793 0.362
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Table 7. Result of t-test for circumference category(continued) (unit: mm)
6" 385(26.7) 398(25.7) 403(25.5) 394(27.2)
Armscye circumference s 386(31.6) 398(33.6) 405(31.4) 395(33.0)
t-value -0.622 0.152 -0.802 -0.534
6" 272(24.3) 283(24.2) 289(24.4) 280(25.5)
Upper arm circumference sth 278(24.6) 287(25.5) 292(25.9) 285(26.0)
t-value -4.207%** -2.22]1%* -1.514 -4.346%**
6" 257(19.0) 263(19.7) 265(19.1) 261(19.5)
Elbow circumference st 256(21.5) 263(22.7) 266(22.8) 261(22.6)
t-value 0.655 0.089 -0.985 0.078
6" 151(7.5) 157(8.6) 159(8.6) 155(8.8)
Wrist circumference st 151(8.4) 156(8.2) 159(8.5) 155(9.0)
t-value 0.135 1.668 0.603 1.503
6" 553(38.5) 555(37.2) 546(38.3) 552(38.2)
Thigh circumference 5t 546(40.2) 549(41.3) 540(39.4) 545(40.4)
t-value 3.187%** 1.935 2.256* 4.226%**
6" 347(20.1) 346(20.3) 346(22.2) 347(20.8)
Knee circumference 5t 343(21.8) 345(22.4) 347(23.1) 345(22.4)
t-value 3.620%** 0.490 -0.526 2.303*
6" 346(24.3) 345(22.6) 338(21.8) 344(23.4)
Calf circumference s 343(24.1) 342(23.9) 337(24.2) 341(24.2)
t-value 2.126* 1.853 1.084 2.793%*
6" 208(13.0) 209(12.2) 209(12.7) 208(12.7)
Minimum leg circumference st 207(12.8) 208(12.6) 210(14.3) 208(13.2)
t-value 0.252 0.834 -1.370 -0.157
6" : Size Korea Data(2010), 5" : Size Korea Data(2004)
*p<.05, **p<.01, ***p<.001
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Table 8. Result of t-test for breadth, depth and other category (unit: mm)
Age group 35-64
Category Group 35~44 45~54 55~64
Mean(S.D) Mean(S.D) Mean(S.D) Mean(S.D)
6" 278(18.1) 285(19.6) 289(19.6) 283(19.5)
Chest breadth 5 283(17.5) 287(18.4) 289(20.3) 286(18.8)
t-value -4 45Tk -1.552 -0.474 -3.672%**
6" 273(17.8) 282(19.6) 286(20.4) 279(20.0)
Bust breadth 5 285(20.0) 294(22.3) 298(22.6) 291(22.2)
t-value -10.962%** -7.410%+* -8.196%** -14.629%**
6" 258(23.8) 272(25.3) 280(24.2) 263(26.1)
Breadth Waist breadth(Natural indentation) s 257(23.2) 272(25.9) 282(25.2) 263(26.7)
t-value 0.779 -0.089 -0.898 0.261
6" 277(23.7) 287(24.8) 296(24.1) 285(25.5)
Waist breadth(Omphalion) s 287(25.5) 300(26.0) 310(25.1) 297(27.3)
t-value -7.616%** -6.706%** -8.232%#* -11.929%**
6" 324(17.0) 325(16.9) 323(15.9) 324(16.7)
Hip width s 326(17.0) 329(16.8) 327(14.7) 327(16.3)
t-value -1.707 -2.873%* -3.460%** -4.454% %%
6" 187(16.8) 196(17.8) 204(19.7) 195(19.3)
Chest depth 5 193(16.8) 204(17.6) 209(17.8) 201(18.7)
t-value -5.739% % -5.608%*** -3.924%#% -7.849%**
6" 218(24.3) 232(25.3) 242(24.2) 229(26.7)
Bust depth s 226(23.5) 240(24.1) 249(23.0) 236(25.6)
t-value -5.708%** -4 454 %%k -4,022%%% 27251 %%k
6" 187(24.8) 204(26.8) 221(27.6) 202(29.8)
Depth Waist depth(Natural indentation) s 200(25.2) 219(28.9) 236(28.1) 215(31.1)
t-value -8.428 %k -7.015%%* =7.720%%* -11.305%**
6" 192(23.8) 205(25.9) 222(26.9) 205(28.3)
Waist depth(Omphalion) 5 200(23.3) 218(28.4) 237(29.2) 215(30.8)
t-value 5. 47k -6.100%** -7.595%#* -9.286%**
6" 217(19.9) 224(22.1) 227(22.6) 221(21.8)
Hip depth 5 219(19.9) 224(24.1) 229(24.3) 223(22.7)
t-value -2.365* 0.130 -1.376 -1.968*
6" 56(7.6) 58(7.7) 58(7.4) 57(7.6)
Weight(kg) 5 57(7.4) 59(7.7) 60(7.4) 58(7.6)
Other t-value -1.706* -1.434* -2.307%* -3.006%*
6" 22.4(2.8) 24.02.9) 24.8(3.0) 23.5(3.0)
BMI(kg/m?) st 23.2(2.7) 24.5(3.0) 25.4(3.0) 24.2(3.0)
t-value -4.668%** -2.282% -2.935%* -5.258%

6" : Size Korea Data(2010), 5"
#p<.05, #*p<01, ***p<001
BMI (weight(kg)/stature’(m?))

. Size Korea Data(2004)
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Fig. 1. The trend changes according to the age and year of measurement regarding bust-related Items.
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Fig. 2. The trend changes according to the age and year of measurement regarding waist-related Items.
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