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ABSTRACT

This study aimed to analyze the age-related variations in body shape among Korean
adult women based on the KS K 0051 classification standards. Anthropometric data from
1,164 women aged 20 to 59 years were examined to identify changes in upper and lower
body drop values and related shape indices. The results showed that both the upper
drop (bust-waist difference) and the lower drop (hip~waist difference) significantly
decreased with age, reflecting a transition toward a straighter body silhouette caused
by increased waist circumference and reduced torso curvature. According to the KS K
0051 standard, younger women in their twenties were predominantly classified as A-type
(lower-body-dominant). However, the proportion of H-type (upper-body-dominant)
increased among women in their fifties. Similarly, the distribution of lower drop types
shifted from a large drop in the twenties to a small drop in the fifties, indicating a gradual
loss of waist definition with aging. K-means cluster analysis using the bust-waist drop
index identified three clusters—low-drop (23.1%), medium-drop (44.5%), and high-drop
(32.4%) types—with a marked decline in the proportion of high-drop types in older age
groups. These findings suggest that while the KS body shape classification captures broad
age-related tendencies, it may not fully represent the continuous, data-driven variations
observed across the lifespan. The study provides valuable baseline data for improving
women's apparel sizing systems and standards, as well as for developing age-adaptive
pattern designs.
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2019), 60A o] = o1/d9] 3¢ KS K 0055
g= HEY A5 #EFo] AFE g =R
Ag S7h= AP Hele] a3 81lo|th. &9
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2019). 34 5to)8 AP ERole d3olEdet
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UTHKATS 2019).

Table 1. Body measurement items assessed in
this study

Z
(S

Body measurement items

Height [mm]

Weight [kg]

BMI

Bust Circumference [mml]

Waist Circumference [mml]

Hip Circumference [mml]

Upper Drop (Hip—Bust) [mm]

Lower Drop (Hip—Waist) [mml]
Modified Upper Drop (Bust—Waist) [mm]

O 00 39 O U A W N =

Table 2. Classification criteria of drop distribution groups according to the KS K 0051 Standard

(KATS 2019)

Body part Group (type)  Drop range [cm] Mean drop [cm] Description
Bust smaller, hip larger —
A- 9~21 12
ope lower—body—dominant (pear shape)
Upper drop N-type 3~9 6 Average (balanced) shape
(hip —bust) Bust larger, hip smaller —
H-type -14~3 -1 upper—body-dominant (inverted—triangle
shape)
Large drop type 22~38 25 Pronounced waist curve (curvy silhouette)
Lower drop ) .
. ) Normal type 14~22 18 Moderately defined waist
(hip — waist)
Small drop type -4~14 10 Straight silhouette, less—defined waist
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1,619.40 mm)e| 7F¢ o, 50th(H+ 1,577.81
mm)7} 7P Ao} o] EoPdSE Alto] A
St FAI7E YeRgtt o]2fgh ¥ishs wslol mhE
A3 G5 L A wsto] 7190g Aog siMH
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B3t BMIOAE 1% S71ol o2 f-9J5t 2}
o7} Uehstth. 20t 49 B+t AlF 56.58
kgollout 40t A 59.58 kgl &2 Z7I6AA,
BMI E3H 20tH9] 21.860014 50tH9] 23.592 A4
St olfst A T4 ol AT 57t

oAb Astel BRIE Qv Agela weks

Table 3. Descriptive statistics of anthropometric data by age group

Variable Ages N mean S.D. Min. Max.
20-29 339 1,608.1 49.5 1,444 1,761.0
Height [mm] 30-39 386 1,619.4 50.9 1,485 1,810.0
40-49 264 1,606.8 50.4 1,402 1,745.0
50-59 175 1,577.8 45.8 1,402 1,705.0
20-29 339 56.7 9.6 35.5 93.3
. 30-39 386 57.2 9.4 37.9 93.2
Weight [kg] 40-49 264 59.6 10.6 413 114.3
50-59 175 59.7 9.9 441 108.9
20-29 339 21.9 3.4 14.42 34.4
BMI 30-39 386 219 33 13.89 33.3
40-49 264 23.1 3.8 16.01 40.4
50-59 175 23.6 3.8 17.0 42.1
20-29 339 835.6 78.5 693.0 1,164.0
Bust Cir. 30-39 386 844.9 71.6 697.0 1,144.0
40-49 264 848.3 86.9 719.0 1,195.0
50-59 175 859.7 84.7 746.0 1,233.0
20-29 339 731.9 78.9 581.0 1,008.0
Waist Cir. 30-39 386 743.2 71.6 572.0 1,018.0
40-49 264 783.2 95.4 616.0 1,140.0
50-59 175 807.2 95.3 623.0 1,140.0
20-29 339 938.7 65.9 750.0 1,172.0
- 30-39 386 943.8 65.1 792.0 1,182.0

Hip Cir.

40-49 264 950.4 67.7 813.0 1,369.0
50-59 175 949.7 57.8 825.0 1,205.0
20-29 339 -81.7 437 -201.0 81.0
Upper drop 30-39 386 -81.8 46.9 -203.0 71.0
(hip —bust) 40-49 264 -64.1 52.8 -217.0 156.0
50-59 175 -40.5 55.3 -180.0 122.0
20-29 339 206.8 39.5 74.0 326.0
Lower drop 30-39 386 200.7 43.4 67.0 301.0
(hip — waist) 40-49 264 167.6 57.2 -78.0 298.0
50-59 175 134.5 61.6 -73.0 252.0
20-29 339 125.1 31.9 24.0 201.0
Upper body shape index 30-39 386 118.8 29.1 44.0 205.0
(bust—waist) 40-49 264 103.4 32.2 9.0 204.0
50-59 175 94.1 32.8 -23.0 179.0
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Table 4. One-way ANOVA results of major body

ot & JI&S 288 20~594 04yol EE M 24 565

=R AS

Levene9 S84 A% ZAiKTable 4), tjFE
HpoA A 7HY0] SEEHA Y StEFE, St
EERE, slElEE, KYISHEES foas
0.05 "|gte g yef} FAto] &b 52SHA] e¥sk
ok 12y Welch HAE B3yt AjolAe 5
8 HPEZ 5YT 7442 Hof, B4 oA

= 2% iAol 2 0563’78: UR[A] ekt A=E

51.18, p(O 001) Scheffe A]-—,—%V oA 20 - 30
= 40 - SO BT oot =2 JEFHS B
o] 32 APGSoIA A9 =50l FlehE gl
St} st=&(Hip-Waist Drop) &3t oI5t X
°]& Ho{(F=108.96, p<0.001), 20 - 30th7} 40
- 50HiE Tt grol =of 59| tiH] Jiole] E&0l
Z AZUZ AA BH AEFRFolA= A
& 7t Zpo|7F F-oJskA] ko, steF FFolA
+ 507t 20t 2ot Hatgto] F-oJskAl E=oHpl
001) stA|9] &utshe Fef WskE HojFgich
Al (Height)> 70| =oHd4E Hash=
73S HATKF=28.21, p<0.001). Scheffé¢ 2

measurement variables by age group

Levene’s Test

Variable (Sig) F Scheffé Post—hoc Results (significant at p<0.05)
Height[mm] 0.483 28211777 30s»50s (p<0.001); 20s, 40s = intermediate

Weight [kg] 0.367 51627 40s)20s (p<0.01)

BMI 0.102 14.408™"  40s, 50sy20s, 30s (p<0.001)

Bust Cir.[mm] 0.368 16.260°"  40s, 50s)20s, 30s (p<0.001)

Waist Cir.[mm] 0.003 41.696"""  40s, 50sy20s, 30s (p<0.001)

Hip Cir.[mm] 0.069 1.766"""  No significant difference

Upper drop (hip — bust) 0.010 3623777 20s, 30s<40s, 50s (p<0.001)

Lower drop (hip — waist) <0.001 108.958"""

Upper body shape index

317 51.175""
(bust—waist)

20s, 30s»40s, 50s (p<0.001)

20s>40s, 50s (p<0.001); 30s»40s, 50s (p<0.001)

""p<0.001
ANOVA: Analysis of Variance
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Table 5. K-means cluster analysis of upper body shape index (bust-waist drop)

Final cluster center Cases Proportion
Cluster

Body shape interpretation

(drop value) ) (%)
Cluster 1 69.60 269 23.1% Low—drop type (thicker waist relative to bust; straight torso)
Medium- ~to-wai ;
Cluster 2 109.80 518 44.5% edium droP type (moderate bust—to-waist contrast
balanced figure)
Cluster 3 149.82 377 32.4%  High—drop type (slender waist; pronounced upper curve)

Tteration summary: Convergence achieved at iteration 10 (max coordinate change = 0.000).
Initial centers: —23.00, 91.00, 205.00 Minimum initial distance: 114.000

Inter—cluster distances: 1~2: 40.20, 2~3: 40.02, 1~3: 80.22

ANOVA (for descriptive purposes): F(2,1161)=2,325.15, p<0.001

(Note: The F-test is descriptive only; clusters are derived to maximize inter—group variance.)
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Table 6. Distribution of bust-waist drop clusters by age group

Age group Low drop type Medium drop type High drop type Total

(Cluster 1) (Cluster 2) (Cluster 3) )
20s 45 (13.3%) 142 (41.9%) 152 (44.8%) 339
30s 64 (16.6%) 188 (48.7%) 134 (34.7%) 386
40s 81 (30.7%) 118 (44.7%) 65 (24.6%) 264
50s 79 (45.1%) 70 (40.0%) 26 (14.9%) 175
Total 269 (23.1%) 518 (44.5%) 377 (32.4%) 1,164

* (6, N=1,164)=138.52, p<0.001
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Table 7. Distribution of KS upper drop (hip-bust) types by age group

Age group A-type (9~21 cm) N-type (3~9 cm) H-type (—14~3 cm) Total (N)
20s 154 (45.4%) 140 (41.3%) 45 (13.3%) 339
30s 140 (36.3%) 181 (46.9%) 65 (16.8%) 386
40s 63 (23.9%) 138 (52.3%) 63 (23.9%) 264
50s 36 (20.6%) 85 (48.6%) 54 (30.9%) 175
Total 393 (33.8%) 544 (46.7%) 227 (19.5%) 1,164

* (6, N=1,164)=152.78, p<0.001
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Table 8. Distribution of KS lower drop (hip-waist) types by age group
Large drop type Normal type Small drop type
Age group (22~38 cm) (14~22 cm) (—4~14 cm) Toral (N)
20s 177 (52.2%) 134 (39.5%) 28 ( 8.3%) 339
30s 150 (38.9%) 182 (47.2%) 54 (14.0%) 386
40s 54 (20.5%) 123 (46.6%) 87 (33.0%) 264
50s 22 (12.6%) 69 (39.4%) 84 (48.0%) 175
Total 403 (34.6%) 508 (43.6%) 253 (21.8%) 1,164

x* (6, N=1,164)=161.44, p<0.001
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