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Size Operation Guidelines for Lower Garments Based on
Lower-Drop Distribution in Young Adult Women
- Focusing on KS K 0051 -
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Abstract: This study analyzed the lower-body shape distribution of women in their twenties using recent anthropometric
data to derive age-specific size operation guidelines for online apparel production. Lower-drop distributions of women
aged 20-29 were analyzed using the 8th Size Korea dataset and compared with the lower-garment sizing system defined
in KS K 0051. Frequency analysis and independent t-tests were conducted to identify high-frequency size ranges and age-
related differences between women in their early twenties and late twenties. The actual lower-body size distribution of
women in their twenties differed substantially from the high-frequency ranges assumed in KS K 0051, which is based on
a broad adult age group. Among women in their early twenties, slim and small size ranges not designated as high-fre-
quency in the KS standard appeared as dominant size clusters, reflecting the pronounced slimness of women in this age
group. In contrast, women in their late twenties exhibited a distributional shift toward the high-frequency size ranges
defined in KS K 0051 for the overall adult female population, accompanied by increased absolute waist and abdominal
dimensions while maintaining relatively stable lower-drop ratios. These findings indicate that although lower-drop ratios
remain structurally stable within the twenties age group, absolute body dimensions and size concentration zones vary by
age. Based on these results, this study proposes age-segmented size operation guidelines that retain the KS K 0051
framework while prioritizing size codes reflecting actual consumer distributions.
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AdellA KS K 0051(8E Alol= #2)e 7]
] woigte}
(Korean Agency for Technology and Standards [KATS], 2024).
E3] o] 74L& gl X5 AAES dol, AA| 19 kel zt
0]l ‘=F(Drop) /NES EYstd, AFS BFsla 2 770
BEES ANGOZA U S T T

kil 2 FAE A
F3tHLee & Park, 2025). KS K 00512 A9l oA wmych
o] EAS tES] el 2 1844 594 o]l2& BES)
o AR xFeta Utk olzst BT A" M= Aol
T A st FEle 54 ARule] A4S AUsiA v
Fslelle F2AA A7 SAlg. AAZE KS K 0051

1990 A ©]% 4=l 7179 (1994, 1999, 2004, 2009, 2012,
2017, 2021y A=, 4 A ZZ] He UAA
|5 dlolE ot FE2ES HAY FAA FX](2003~2004)F L
2 8313 ATHKATS, 2024). %71 Fi=o| 2= BEA T
Fgge R 8, Ao 27to] He A 4 ulolE et A
Al AHRF AY Atoldlls Addet AlxL(time-lagy’t SRS, ©]
o AgPAFeM= KS 40l ¥slske AA| Q1A Ale]= &
2E FE3] wFsiA Earhs A Aol Al7|=Ho] $kom(Nam
et al, 2014), T}¥st AHY FolME 53] 200 A< AT
ByE2 283 dlodalx] Bal= 202 HyET YrkChoi &

Do, 2016). £3] 20t o4& 281l wlAd AE ) v]go]
AHEd T 7P Eohs AolX(Bae, 2024), 0159 AF 54
o] 7]1& X AA B ALt el FES] o %‘5111 %s 4
2Rl o 3] A B3 v $9e] o
< g shsde] A

HZ AANFRA AEE T3 AF ATEL 2000 oA
o] o]z Mulyt g} dF el HEEE 553 skl AP &

EE P AL TEA RHodEr), ook s, 20
o o/de e AFoie}t vt t=F(lower drop)©] F
EdolA sEEH
E W zbog Ao, gho] 45 slgd vl EUt
iHog wegk AFS oJulgitt. KS K 0051 olX= 3t=F
TRl wE AFS RS 9lom, 14 o) 22 oJ3E ‘K
3 AY, 22 2% 38 o3k St k= AF, 4 oY 14
uehs FE|7t F2 AP o BFITHKATS, 2021). AP
Toll W2, 200 AL o] =F Ftol & AF HlFe| &
oJulslA wom, Al X|gre] Bate] A e diFeR
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NP Yol At o1yt A= EFslal w7F FE 744
ZAE WS MASRE AL A bk e xdE
Ath= A Aol —'—XHEPE]-(Nam et al,, 2014). WA o]
23 oM wskE AY 3o e F e Aoz
A HE 24 5 R fAg 28 Jlel=rt aEnh o
A AA Helld E84S FARAME 22l vES 44
o=z Zol7] fsiXE, 20009 S3ld AY ExE wkdg
At Alo]= 28 4 E‘ra\a Heke] dog Zlojv}. a2y
AA olHF 28§ Tlelme SEd] wiEEo] A ¥om, o]
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£ @7 |8 #7 B39 KS K 0051845 Afel=
)k Gl 200) oYl A QA X5 7 DAL BASH,
olg nigor eulel oF AN BE JFse TEH A}
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Lol g A8z} el AAXFZANKATS, 2021)9] H
olE1E gyt B4 e egtel B A)Fe] Al A&
ISl A Wb} R 2 204 ol 204 litel
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ISO 15535(International Organization for Standardization, 2023)
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22 2M &= U #Hy Mol P33Tt o5 niEeE 20t oA HAS sl=F FREE W
sHkile] Fed 548 VT =52 KS K 0051(KATS, Lo} WliEg-S AEdle] nkARl AR Bx d%S ==
2024)2] 2lol| wle} ol Ed|(hip circumference)} &2 Ed| o}, o]F A% MEsl e ‘] Y 549 Aol st
(waist circumference:H 2ol B AZH, B Aol = A8 A% Feod) Axk, 200 FhE ZHPHESLE slel§ AP
2} 35l QA X SFAKKATS, 2021)2] 91A1=4 dlo|ejolA TEESE AY, st e A, sl 2L A F5
A FJEO =2 ?‘5}01 BAo 8319} WHER JA8ke] WA (crosstabulation analysis) 2 ﬂolxﬂ
ZF FXE 7IFEoR @AY BEFE KS K 0051(KATS, H(Chi-square, y?) #2418 st} ol2jg 4 4L 20
2024)0014 AABRE ¢ Hﬁ AY FEXE 71FoE 5} o] HellAe] A% AE 2 o7t BAKSE Fefulgt 2}
At FAAQ 2R 72 AWy o}:i 227} 14 o)’ o]olx] &elsla, Yolrl KS K 0051904 AASR= 3% o4
22 o3 Ht 18) B EH%P— TE A A9 #2FH e 7ke SA0 2 KS 49 AAE 23S Hrs)
@A HF AP oI LRI, o}‘:i TR 25 23St o AFA AL HFE Aldsle A2 E8F
o 38 o|shE ¢ 25)%1 A-F dolol Hlg st 7= B4 2E =4 dlo] X2]= IBM SPSS Statistics 29 Z&2 1%
< Zh= SErt 7e AR LR Aosgion, nixge R = < AREsI e, FOFFE p<05 FEAX FAE Fo8S A
B FX7F -4 o 14 "vk@EE 10)8] H9E Ho|n 61?49% Akt

Jgole] Aok Yoz He aFE et #He AY

o TG, & ST oI5} UE FAL 27 A 3. o7z
2 vigow 200 A4 2 AR 9y Puel AY B A%
< =29 3.1. 200 OfAJel BHEHM QIRIXIS S
200 o] AU skl RS 54 stetelr] §)
23. Xz 2N gy &l 200 ARH20~2441)2 FRE25~294]) o e 7 7R
B ATME WA 200 PYe] 7EA AANG BRSPS AASETHTable 1), B A3k, 718 vRE sel
Sepsr] glale] Fa 24 G2 Ut /1% B BAS £ Holiololi A b felud Aelrh LEA e o]
Table 1. Comparison of lower-body anthropometric measurements between women in their early and late twenties
. Mean (SD)
Measurement items ! 4
Early 20s (n=318) Late 20s (n=257)
Stature 160.98 (4.88) 161.58 (5.36) -1.410 159
‘ Waist height 98.06 (3.72) 98.62 (4.17) —-1.688 .092
]-E:ﬁ})]t Waist height (Omphalion) 93.72 (3.74) 94.14 (4.22) -1.270 205
Hip height 78.13 (3.39) 73.26 (3.73) ~1.114 266
Crotch height 73.02 (3.29) 73.26 (3.73) -.807 420
Waist breadth 2530 (2.37) 25.81 (2.58) -2.476 .014*
BE::f)th Waist breadth (Omphalion) 28.44 (2.82) 28.95 (2.80) 2153 032%
Hip breadth 33.36 (2.00) 33.66 (2.01) -1.814 .070
Waist depth 18.08 (2.52) 18.54 (2.72) —-2.103 .036*
?f::;“ Waist depth (Omphalion) 18.64 (2.69) 19.02 (2.82) ~1.666 .096
Hip depth 23.40 (2.45) 23.65 (2.66) -1.164 245
Waist circumference 72.06 (7.36) 73.68 (8.41) —2.464 .014*
) Waist circumference (Omphalion) 77.70 (8.34) 79.25 (8.61) -2.190 .029*
C‘rcu(rz‘nie)rence Abdominal extension circumference 81.86 (8.08) 83.36 (8.49) -2.155 032%
Hip circumference 93.45 (6.27) 94.12 (6.61) —-1.236 217
Thigh circumference 55.80 (5.07) 56.51 (5.33) -1.630 .104
Waist breadth/Waist depth 1.41 (.10) 1.40 (.10) 790 430
Flatness Waist breadth (Omphalion) /Waist depth (Omphalion) 1.53 (.11) 1.53 (.11) 280 79
Hip breadth/Hip depth 1.43 (.09) 1.43 (.11) .003 998
Weight (kg) 55.43 (8.96) 57.14 (9.62) -2.194 .029*

Independent-samples  t-test, *p<.05
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Table 2. Frequency distribution of lower-drop—based body types in
women aged 20-29 years

Lower-drop group Frequency Percent (%)
Average 299 52.0
Narrow-waist 245 42.6
Wide-waist 31 54
Total 575 100
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Table 3. Distribution of lower-drop body types by age group in women in their twenties

Lower-drop group Early 20s (20-24)

Late 20s (25-29) Total X

Average 158 (49.7%)
147 (46.2%)
Wide-waist 13 (4.1%)

Total 318 (100.0%)

Narrow-waist

141 (54.9%)
98 (38.1%)
18 (7.0%)

257 (100.0%)

299 (52.0%)
245 (42.6%)
31 (5.4%)

575 (100.0%)

5.16

Chi-square test of independence
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Table 4. Distribution of waist and hip circumference in women in their early twenties
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Hip circumference (cm)

76 79 82 85 88 9] 94 97 100 103 106 109 Total
N 0 0 6 0 2 0 0 0 0 0 0 0 8
(0.0%) (0.0%) (1.9%) (0.0%) (0.6%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (2.5%)

ol | 1 5 12 9 1 0 0 0 0 0 0 29
(03%) (03%) (1.6%) (3.8%) (2.8%) (03%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (9.1%)

o 0 0 6 16 13 14 1 0 0 0 0 0 50
0.0%) (0.0%) (1.9%) (5.0%) | @.1%) @4%) | 03%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (15.7%)

. 0 0 3 4 15 19 7 3 0 0 0 0 51
(0.0%) (0.0%) (0.9%) (13%) | @7%) (6.0%) | @2%) (0.9%) (0.0%) (0.0%) (0.0%) (0.0%) (16.0%)

o 0 0 0 4 17 16 14 2 1 0 0 0 54
(0.0%) (0.0%) (0.0%) (13%) | (53%) (5.0%) (@4%) | (0.6%) (0.3%) (0.0%) (0.0%) (0.0%) (17.0%)

- 0 0 0 2 2 14 9 8 4 1 1 0 41
(0.0%) (0.0%) (0.0%) (0.6%) (0.6%) | @4%) | @.8%) (@.5%) (1.3%) (03%) (03%) (0.0%) (12.9%)

- 0 0 0 0 1 1 10 11 7 1 2 0 33
4 0.0%) (0.0%) (0.0%) (0.0%) (03%) (03%) | G.1%) | 3.5%) (2.2%) (03%) (0.6%) (0.0%) (10.4%)
cir\Z?rlstfer " 0 0 0 0 0 2 4 5 10 0 0 0 21
oo (cm) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.6%) (13%) (1.6%) (3.1%) (0.0%) (0.0%) (0.0%) (6.6%)
o 0 0 0 0 0 0 0 4 3 1 3 1 12
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (1.3%) (0.9%) (03%) (0.9%) (0.3%) (3.8%)

65 0 0 0 0 0 0 0 1 3 3 1 0 8
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.3%) (0.9%) (0.9%) (03%) (0.0%) (2.5%)

08 0 0 0 0 0 0 0 1 0 2 0 0 3
0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (03%) (0.0%) (0.6%) (0.0%) (0.0%) (0.9%)

o1 0 0 0 0 0 0 0 0 0 1 2 1 4
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (03%) (0.6%) (0.3%) (1.3%)

o4 0 0 0 0 0 0 0 0 0 0 2 1 3
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.6%) (0.3%) (0.9%)

o7 0 0 0 0 0 0 0 0 0 0 1 0 1
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.3%) (0.0%) (0.3%)

100 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)

Tol 1 1 20 38 59 67 45 35 28 9 12 3 318
(03%) (03%) (63%) (11.9%) (18.6%) (21.1%) (142%) (11.0%) (8.8%) (2.8%) (3.8%) (0.9%) (100%)

Note. Bold lines indicate =3% frequency ranges in KS K 0051; Light gray shading indicates =3% frequency ranges for women in their early twenties

in this study.
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Table 5. Distribution of waist and hip circumference in women in their late twenties

Hip circumference (cm)

76 79 82 85 88 91 94 97 100 103 106 109  Total
“ 1 1 1 ] 0 0 0 0 0 0 0 0 4
(04%) (04%) (04%) (04%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (1.6%)

. 0 0 4 6 6 ! 0 0 0 0 0 0 17
0.0%) (00%) (1.6%) (23%) (23%) (04%) (00%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (6.6%)

o 1 0 2 6 14 5 5 0 0 0 0 0 33
04%) (0.0%) (0.8%) (23%) | (54%) (1.9%) | (19%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (12.8%)

o 0 0 ! 4 %) 1 6 2 0 0 0 0 46
0.0%) (0.0%) (04%) (1.6%) | (8.6%) (43%) | 23%) (08%) (0.0%) (0.0%) (0.0%) (0.0%) (17.9%)

0 0 0 0 2 12 18 7 2 0 0 0 0 41
0.0%) (0.0%) (0.0%) (08%) | @7%) (1.0%) @7%) | (08%) (©.0%) (0.0%) (0.0%) (0.0%) (16.0%)

73 0 0 0 ! 2 12 1 8 0 0 0 0 34
0.0%) (0.0%) (0.0%) (04%) (0.8%) | @7%) | 43%) (G.1%) (©.0%) (0.0%) (0.0%) (0.0%) (132%)

- 0 0 0 0 0 6 5 9 3 2 0 0 25

4 0.0%) (0.0%) (0.0%) (0.0%) (0.0%) 3% | 1.9%) | G5%) (12%) (©.8%) (0.0%) (0.0%) (9.7%)
cixitfer i 0 0 0 0 0 0 7 3 2 2 0 0 14
e (e 0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (7% (12%) (0.8%) (0.8%) (0.0%) (0.0%) (5.4%)
o 0 0 0 0 0 0 2 7 6 3 3 1 2
0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (08%) (2.7%) (23%) (12%) (12%) (04%) (8.6%)

o 0 0 0 0 0 0 0 1 0 2 0 0 3
0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (04%) (0.0%) (08%) (0.0%) (0.0%) (23%)

" 0 0 0 0 0 ! I 0 ! i 0 0 4
0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (04%) (04%) (0.0%) (04%) (04%) (0.0%) (0.0%) (1.6%)

o 0 0 0 0 0 0 0 1 0 2 0 3 6
0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (04%) (0.0%) (08%) (0.0%) (12%) (23%)

o 0 0 0 0 0 0 0 0 0 0 3 1 4
0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (12%) (04%) (1.6%)

o 0 0 0 0 0 0 0 0 0 0 0 2 2
0.0%) (00%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.8%) (0.8%)

100 0 0 0 0 0 0 0 0 0 0 0 2 2
0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.8%) (0.8%)

2 ] 8 20 56 54 44 3 12 12 6 9 257

Total

(0.8%) (04%) (3.1%) (7.8%) (21.8%) (21.0%) (17.1%) (12.8%) @4.7%) (47%) (23%) (3.5%) (100.0%)

Note. Bold lines indicate =3% frequency ranges in KS K 0051; Light gray shading indicates =3% frequency ranges for women in their late twenties
in this study.
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Table 6. Age-specific size operation guidelines based on lower-drop high-frequency ranges in women in their twenties

KS K 0051 Body Type Strategic size (Waist-hip, cm) Early 20s (20-24) Late 20s (25-29)

Size operation guideline

61-85 o - Micro size for early 20s (petite, very slim)
64-88 [ ] [ ] Core slim-fit size for early and late 20s
) 64-91 (] - Slim-fit size with relatively larger hips for early 20s
Narrow-waist

67-91 [ ] [ ] Key slim-fit size for early and late 20s
70-94 o - Upper-range slim-fit size for early 20s
73-97 - (] Largest slim-fit size for late 20s
64-85 (] - Standard average size for early 20s
67-88" (] [ ] Standard average size for early and late 20s
70-88 (] (] Standard average size for early and late 20s
70-91" [ ] [ ] Standard average size for early and late 20s

Average 73-91 [ ] [ ] Standard average size for early and late 20s
73-94" - (] Standard average size for late 20s
76-94 (] - Plus size reflecting size expansion for early 20s
76-97 [ ] [ ] Largest average size for early and late 20s

Note. 'Sizes classified as both ‘average’ and ‘narrow-waist’ body types in KS K 0051
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