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The Change Pattern of Body Shape on Chronological Age in Korea Adult Women

Kyoung Sun Kiml), Hyunsook Hanz), and Yun Ja Nam®'
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IThe Research Institute of Computer Information and communication, Korea University; Seoul, Korea
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Abstract : In this study, change trends and specific times for change in body size were sought to be identified by using
manual measurements for Korean adult women at 20 to 89 of age, along with examinations of change trends and specific
times of change in body shape based on body index values. The examinations of means, deviations, and variation coef-
ficients revealed that there was a tendency of most height related measures to decrease. In addition, combined with
decrease in height, growth in weight led to increased BMI, thus resulting in increase in measures of circumference, thick-
ness, and breadth in the torso area. The BMI trends showed that with increasing age, BMI increased, reaching the peak
between the ages of 55 and 59 and then decreasing from 64 of age, with the steepest increase in BMI at ages from 50
to 54. The examination of differences in the body flatness ratio for different parts of body found that with increasing age
the ratio decreased, indicating a tendency for gradual change to round body shapes. The analysis of 3D body shape found
that there were more back-bends and lowered shoulder levels with age, accompanied with a tendency for more bended
legs and more inclined-forward necks. The key trends in changes in body measurements by age and detailed estimates
of 3D standard body shape drawn out from this study are expected to significantly contribute to establishing a basic data-
base for generating patterns reflecting age features of Korean adult females.

Key words : body shape variations (] 3*H°1), 3D body shape (3xd <14 34), absolute value (AT X]), index value (R15])
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Table 1. The number of the subject

Subject of study

Age group
Number of subject (1) Percentage (%)
20~29 678 232
30~39 725 24.8
40~49 410 14.0
50~59 371 12.7
60~69 379 13.0
70~79 289 9.9
80~89 71 2.4
Total 2923 100

ook socle Eaehe 1 We A8FE 34 g @
A5%} Size Korea(2004)2] G E AFARE ARSI
AT 20~89412] A1 oJAdelm, F 29237 9] SHAE
2931 tH(Table 1).

s

2.2. Y OIX| HHMEHX| 24 4

E AFdA= Size Korea(2004)014 Al Fsh= AA| Y=
ZollM AHESAR) 288E(Table 2)S tHFOZ o& X429 7
Z7} He 2719 8918 BASIsIT S9A]9 e, BFWAL,

HOAIF(C.V)E o83t AFE APSAHXE EAs19oH,
02 XFE W} FolE 1Hza ZAJsle] B *
Hs} FolE motaiint. APt ol thsl JLE
2 (ANOVA)Z, YA 22E (Duncan multiple test)S Q/\]
Bl AHSAX| G ZfolE Fetatdrt. 20~80cHe] AHE
T HSIE AR vwsly] 98 BElse] dARAPEA
/g8t BT

m

re F“E ol rfl
ol
o ﬁ oo

_1

2.3. oiEd QIN| X|=X| 24 2Hy

A7VE HiASE AEle] FEA B mlekg 98l Hivkee) =
&, WEE A XFHE A5

AHHE vk BEE 1%, 5%, 50%, 95%, 99% <ol A
ajza Zpgste] viRk ol BEAS AR OH, A%

o3} BMIBMI=W/L)Yx10%) Jetzte] #7412 gjejze] o]
230)(y) AES 53 E 15k
EEe drkeEde ddoladl S8A9 Aol= KS K

0051(2009)°] “&<l-8- #% %L—Er% ]88t 8 HeE AR
TE(A, N, H A@)e] Aol & sfetstarzt siit.

AFEL2 o] gk 9] W2 R7kgssol, 7 ’SEOL &
glsol, wiaEslelszel, GuolEeld ARE&L ARt
=5 %%%’&%“(ANOVA)EI— 1:‘19'4151]’\‘5(Duncan multiple
2 BAalr.

o Zakwin SlBTs BAvk Ze ), Tk, sleisa,
gl #%o] AW TlE 7ke] BFA +1.5em Bl
S 339 B FOM A AY 592 B N
t By nEgos AgSah DEI te 3397
Fe| SHS B4 98 39 QA vl B AwE 2
et

32 A Bde] B & R e VeEd, SEEd,
do|Ed|o|™, Rapidform 2006 Z21-S o|&ale] WAL
E3}. Autocad ZE IS AREEl] GHHS XoF YEROo®

g% 22bel WA Aojelal FHEE I

33 oAl EAke] 2w = FEL Kim et al(2016)9]
EES Fusle] 228 (Table 7)02 A 2lslsiTh. AHA] Hl
yulzh, Folunizl, ozfun]zie 335, SHA 2 7AL

o 02



o7 2l oj8e] SAFeN AFeise) o o 51

Table 2. Body measurement of adult women (Unit: cm)
Mini Maxi flici f
Category Analysis item inimum aximum M D Coe 1.01§nt o
value value variation

Cervical height 110.1 151.5 132.6 55 4.1
Waist height 79.9 111.2 96.8 4.6 47

Height
Hip height 63.0 90.7 75.4 3.8 5.1
Knee height 323 48.1 39.7 23 5.8
Total length 1174 152.0 1353 53 4.0
Waist front length 225 43.7 32.7 2.4 7.4
Waist back length 29.0 48.7 38.6 2.5 6.4
Bust point-bust point 12.8 31.0 17.9 1.9 10.8

Length
Neck point to breast point 20.0 38.0 272 2.8 10.1
Shoulder length 8.5 172 12.5 1.1 8.9
Outside leg length 81.8 113.1 97.7 4.6 4.7
Crotch length 57.0 98.4 73.1 4.6 6.3
Neck base circumference 30.7 458 37.6 22 59
Bust circumference 71.4 114.4 88.4 7.8 8.9
Waist circumference 57.4 107.3 76.9 9.9 129
Hip circumference 76.9 112.5 92.0 5.1 5.5

Circumference
Thigh 37.0 67.6 53.7 43 8.1
Ankle circumference 14.5 27.1 20.7 1.3 6.4
Upper arm circumference 20.2 372 275 2.8 10.2
Wrist circumference 12.6 19.5 153 1.0 6.3
Bust breadth 227 36.8 28.5 22 79
Waist breadth I 19.6 354 26.2 2.9 10.9
Hip width 27.0 383 325 1.6 49
Width/depth

Bust depth 16.0 35.0 23.1 29 12.4
Waist depth 13.6 32.7 20.9 3.6 17.1
Hip depth 15.6 343 22.0 2.3 10.5
Weight 36.3 88.1 56.6 7.6 13.4

Other
Shoulder slope 12.0 36.0 24.6 3.8 15.4

M : Mean, SD : Standard deviation
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Fig. 1. Body measurement change for each age group in the height and circumference.
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Fig. 2. Body measurement change for each age group in the with and depth.
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Table 3. Differenciation in body measurement for each age group (Unit: cm)
Category Analysis item 20’s 30°s 40’s 50°’s 60’s 70°s 80’s F
136.1 134 132.9 131.5 129.2 128.1 126.0 .
Cervical height 247.5
(@ (b) © (d (e ® (®
93.8 914 90.6 88.8 86.8 85.8 84.8 sk
Waist height 244.5
. (@ (b) (© (d (e) ® (&
Height
779 75.9 75 74.3 73 737 73.4 .
Hip height 113.6
(@ (b (© (d ® (e) (eh
40.7 39.9 39.8 39.5 38.7 38.7 384 .
Knee height 113.6
(a) (b) (b) (b) (© (©) (©)
138.1 136.5 1355 1344 1324 1314 130.1 .
Total length 117.8
(@ (®) (© (d (e ® (®
138.1 136.5 135.5 134.4 132.4 131.4 130.1 .
Waist front length 28.6
(@ (b) © (d (e ® (®
383 38.5 384 38.5 38.7 38.8 39.1 .
Waist back length 43
d (bed) (cd) (cd) (abed) (abc) (a)
39.9 39.7 39.4 39.5 38.6 37.7 36.5 .
Length Bishoulder length 55.9
(@ (ab) (W] (ab) (© (d (e)
12.8 12.6 12.6 12.4 12.3 12 11.6 .
Shoulder length 35.0
(@) (b (be) (cd) (d ©) ®
253 26.3 27.2 282 29 29.6 29.9 -
Neck point to breast point 217.1
® (e) (@ (© (W] (@ (@
533 52.6 525 52.8 52.7 52.8 524 .
Arm length 83
(a) (b) (b) (b) (b) (b) (b)
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Table 3. Differenciation in body measurement for each age group (continued) (Unit: cm)
Category Analysis item 20’s 30’s 40’s 50’s 60’s 70’s 80’s F
36.7 37.4 37.8 383 38.1 379 382 .
Neck base circumference 325
(d) © (b (@ (ab) (ab) (ab)
83.0 86.0 88.9 93.6 93.6 92.6 90.2 o
Bust circumference 185
(e (d (©) (@ (@ (@ (W]
68.7 72.9 76.2 83.0 85.0 86.6 85.2 ok
Waist circumference 388.3
. ® (e (d (© (b) (a) (b
Circumference
91.5 91.5 92.4 93.5 92.3 91.8 90.7 o
Hip circumference 9.9
(bo) (be) (b (@ (®) (W] (©)
54.0 54.2 54.8 54.8 52.7 50.7 49.0 .
Thigh 56.5
(b) (ab) (a) (@) © (d) (e
34.1 342 342 34.1 33.0 31.7 30.4 .
Calf circumference 75.1
(a) (a) (a) (a) (W] © (d
272 28.1 28.7 29.9 29.6 28.8 27.7 .
Bust breadth 101.6
(e (©) (b (@ (@ (W] (d
24.1 252 26.2 27.9 28.3 28.5 27.7 P
Waist breadth 1 253.2
® (e (d (bc) (ab) (a) (©
o 324 325 327 329 32.6 324 322 o
Hip widh W @ @ @ b ©
c c a a c C c
Width/depth
21.0 21.9 23.1 24.7 25 25.6 257 .
Bust depth 278.0
(O] (d) (©) (b) (b) (@) (@
) 17.8 19.3 20.5 23 239 245 24.4 .
Waist depth 457.1
® (e) (d (©) (W] (a) (a)
21.0 21.7 21.9 22.8 22.9 22.8 22.8 .
Hip depth 524
© (b) (b) (a) (a) (a) (@
Significance level ***pS.OOI
According to duncan-test result mean were marked with different letters which had significant difference at level p<.05(a>b>c)
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Fig. 3. Mollison’s comparison graph for each age group.
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Fig. 4. BMI distribution for each age group of adult women(1, 5, 50, 95,
99th percentile).
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Table 4. Relationship between each age group of adult women and BMI groups

Age , , , , , ; ,
BMI 20’s 30’s 40’s 50’s 60’s 70’s 80’s Row total
Extremely ob n 8 6 8 26 21 13 3 o
; O'im: dyef jge % within BMI group  9.4% 7.1% 9.4% 30.6% 24.7% 15.3% 3.5% 5 o
u % within age group 1.2% 0.8% 2.0% 7.0% 5.5% 4.5% 4.2% e
n 52 128 98 165 189 134 26
i 92
) S?T(;:ry 5o % within BMI growp  6.6% 162% 12.4% 20.8% 23.9% 16.9% 3.3% 2; o
U % within age group  7.7% 17.7% 23.9% 44.5% 49.9% 46.4% 36.6% e
Over el n 79 143 132 102 100 79 19 654
e n:ilrg% % within BMI group  12.1% 21.9% 202% 15.6% 15.3% 12.1% 2.9% A
" % within age group  11.7% 19.7% 322% 27.5% 26.4% 27.3% 26.8% 4
n 458 415 167 77 65 61 2
Normal weigh 1265
) grs’fam::‘gz; % within BMI group  36.2% 32.8% 13.2% 6.1% 5.1% 4.8% 1.7% gty
o % within age group  67.6% 57.2% 40.7% 20.8% 17.2% 21.1% 31.0% e
n 81 33 5 1 4 2 1
igh 127
U::;erlegit % within BMI group  63.8% 26.0% 3.9% 0.8% 3.1% 1.6% 0.8% a3
° 9% within age group  11.9% 4.6% 12% 0.3% 1.1% 0.7% 1.4% e
Column toral 678 725 410 371 379 289 71 2923
232% 24.8% 14.0% 12.7% 13.0% 9.0% 2.4% 100%

=785213""(df=24)

*p<.001

Significance level ”

Shades of grey: Section where the column total indicates a distribution of over 30% among the subjects of each age group.
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Fig. 5. Drop distribution for each age group of adult women.
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Table S. Flatness(with/depth ratio) for each age group of adult women

Age

. 20’s 30’s 40’s 50’s 60’s 70’s 80’s F
Flatness ratio
1.52 1.50 1.45 1.40 1.37 131 1.25 .
Chest flatness ratio 184.25
(@) (b) (© (d © ® (&
1.30 1.29 1.25 1.22 1.18 1.13 1.09 .
Bust flatness ratio 245.10
(@) (@) (b) (©) (d (e) ®
1.36 1.31 1.28 122 1.19 1.17 1.14 -
Waist flatness ratio 24723
(a) (b) (© (d) © ® (&
1.50 1.46 1.44 1.35 1.29 1.26 1.21 .
Waist flatness ratio (navel) 294.30
(a) (b) (b) (©) (d (e) ®
1.56 1.51 1.50 1.45 1.44 1.44 1.43 -
Hip flatness ratio 53.55
(a) (b) (b) () () (0) (©)

Significance level mpS.OOl
According to duncan-test result mean were marked with different letters which had significant difference at level p<.05(a>b>c)
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Table 6. 3D body shape of each age group in front view and side view(right)
View 3D body shape

Front view

Side view(right)

20’s 30’s 40’s 50’s 60’s 70’s
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5 S 3 TH(Table 7).
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Table 7. Angular analysis on each age group of adult women (Unit: °)
e AL 30’ 40s 50’s 60’s 70’s
Angle of the abdomen width 149 143 152 20.8 222 233
Sagittal plane Angle of the hip width 12.0 10.8 11.6 20.7 11.8 17.8
Angle of the shoulder width 11.9 9.6 84 5.5 5.0 1.0
Angle of the waist slope 243 23.0 14.7 9.0 8.5 7.9
Angle of the side upper abdomen 35 10.3 52 6.1 11.9 16.8
Angle of the side lower abdomen 12.8 13.7 15.6 15.8 16.5 15.0
Angle of the side upper buttock 152 16.1 16.7 12 10.8 5.1
Angle of the side lower buttock 4.7 6.1 43 54 6.8 7.6
Angle of the side upper back 18.9 18.7 19.4 23.6 254 279
Angle of the side lower back 112 7.0 10.5 13.5 23 3.7
Coronal Angle of the side upper bust 28.2 214 253 25.1 253 11.1
Angle of the side lower bust 0.1 -1.5 22 -10.7 -3.1 -4.7
Angle of the side neck slope 30.2 29.8 36.2 37.5 337 332
Angle of the leg 1 174.5 1742 1752 176.2 176.8 177.9
Angle of the leg 2 172.7 171.8 173.9 176.3 1753 178.9
Angle of the back side neck 6.7 16.6 309 24.8 249 447
Angle of the front side neck 15.4 14.2 20.3 16.9 14.1 11.0
Angle of the lower body 52 4.0 6.3 6.2 49 8.0
Angle of the shoulder line slope 34 6.2 7.6 7.4 10.0 10.8
Horizontal Angle of the scapula slope 16.5 18.4 20.5 39.6 31.0 349
plane Lateral neck~lateral shoulder~scapula 39.7 443 46.5 52.4 59.0 59.7
Angle of the scapula 32.6 49.1 50.0 524 57.5 58.6
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