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Lower body shape classification of male university students

Su-Joung Cha*

Abstract

The purpose of this study was to analyze the direct measurement data of 20-25 years male

university students of 7th Size Korea data and to characterize and to type the body shape of lower

body. It was to provide basic data for male university students' pants pattern production. The lower

body part consisted of the 'horizontal factor' of the lower body composed of circumference, thickness,

width, and 'vertical factor' of the lower body composed of the length and height. This was consistent

with the analysis of the body shape factor of the lower half of male adolescents. The lower body

shape was classified into four types. Type 1 was thick and relatively long in the lower body and was

named 'thick long leg'. Type 2 was named 'short bird legs' because the lower body was thin and

relatively short. Type 3 was relatively thin and long, so the lower body was named 'long crane leg'.

In Type 4, the lower body was relatively thick and short, which means 'short pillar leg'. In the case

of 20-25 year-old male university students, they have different body shapes depending on the girth

and length of the lower half of their body as they have reached adulthood. Therefore, it would be

necessary to provide a sales system that allows the repair of the length of the pants to be

facilitated, and the length of the pants to be repaired when the pants are selected according to the

circumference. Future studies will need to classify the body shape according to angle and flatness.
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[Il. Theory Consideration

1. Body shape of male university students
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2. Lower body shape of male university students
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[ll. Study methods

. Subject of study

AT P giEA skl APEAS e X9
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Table 1. Distribution of Subject Age

20 21 22 23 24 25
Age Total
years | years | years | years | years | years

Frequency

(N) 162 61 101 85 72 107 588

Percentage

27.6 | 10.4 | 17.2 | 14,5 | 12.2 | 18.2 | 100.0
(%)

2. ltems of study

2 AFE {38 sl AY AFEES <Table 2>9F 2
o}, 3po] 7TEE Zo) 7?%}%, YH) 485, 54 335, 9 12
g, 7IEF 185 5 F 34FEoR HYHSIh

3. Data analysis
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Table 2. Item of Study

Div. Item Div. Item
Height Waist Depth
- - Depth - -
Hip Height 3) Waist Depth(Omphalion)
Waist Height Hip Depth

Height |Waist Height(Omphalion) Waist Circumference

Waist Circumference
(Omphalion)

(7)  [Knee Height
Crotch Height

Abdomen Circumference

Lateral M i - -
ateral Malleous Height Hip Circumference

Vertical Body

Vertical Trunk Length .
Circumference

Circumf

Vertical Hip Length thigh Circumference

Thigh Vertical Length erence Midthigh Circumference

- (13)
Length [Waist to Hip Length Knee Circumference

(7) ) Lower Knee
Outside Leg Length Circum ference

Crotch Length Calf Circumference

stk = ¥ SAEEY] it ASAE s Ed
80.31cm, ¥ 3 ElEd 82.76cm, ¥lE2] 83.64cm, 4
dolzdl 95.74cm, HEHNEEH 161.77cm, HuiEEd
57.27cm, @ofg$7HEE 52.82cm, ¥5Ed 37.26cm, ¥
SolglEe 34.56cm, FHAE 37.98cm, FoleF4aEd
22.38cm, HEFHUEY 25.66cm= LETE

Table 3. Lower body measurement size

Crotch Length Minimum Leg

(Omphalion) Circumference
Waist width Ankle Circumference
width |Waist width(Omphalion)
(4) [Hip widtn Otg?rs Weight(kg)
Ankle width
V. Results

1. Lower body measurement size of male
university students
Aol 20-254 A+ gAY 58878<] kAl 347
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(unit: cm, kg)
Measurement ltem Min Max M SD
Height 157.70 (191.50(174.12| 5.81
Hip Height 72.90 | 98.30 | 86.27 | 3.81
Waist Height 93.90 [117.70|105.85| 4.27
Height|Waist Height(Omphalion) | 87.70 |114.40|102.57 | 4.27
Knee Height 38.00 | 52.90 | 45.69 | 2.44
Crotch Height 67.40 | 89.80 | 79.82 | 3.75
Lateral Malleous Height 5.50 9.60 7.18 0.57
Vertical Trunk Length 60.60 | 78.10 | 69.19 | 3.01
Vertical Hip Length 19.80 | 32.10 | 26.39 2.11
Thigh Vertical Length 24.40 | 36.00 | 30.32 | 1.90
Length Waist to Hip Length 13.50 | 27.00 | 20.55 | 2.02
Outside Leg Length 93.70 [117.50|106.03| 4.19
Crotch Length 59.00 | 93.50 | 72.88 5.53
Crotch Length 52.00 | 88.10 | 64.97 | 5.02
(Omphalion)
Waist width 19.70 | 40.90 | 27.76 | 2.79
Width Waist width(Omphalion) 21.30 | 43.10 | 28.84 | 2.85
Hip width 29.10 | 40.10 | 32.83 | 1.75
Ankle width 4.00 6.90 5.29 0.48
Waist Depth 14.30 | 34.20 | 20.31 | 2.80
Depth |Waist Depth(Omphalion) | 15.00 | 33.60 | 20.32 | 2.75
Hip Depth 16.60 | 33.50 | 22.08 | 2.28
Waist Circumference 62.00 [123.50| 80.31 8.85
Waist Circumference 64.00 | 126.00| 82.76 | 9.27
(Omphalion)
Abdomen Circumference | 64.00 |127.50| 83.64 | 8.91
Hip Circumference 81.50 [120.10| 95.74 | 6.20
Vertical Body 141.90|199.20 | 161.77| 8.15
) Circumference
rg'frecr‘; thigh Circumference 43.70 | 77.90 | 57.27 | 4.94
nce Midthigh Circumference 40.60 | 67.00 | 52.82 | 4.40
Knee Circumference 31.20 | 44.60 | 37.26 | 2.10
é?rvgj;nf;:ice 29.10 | 44.50 | 34.56 | 2.09
Calf Circumference 30.30 | 47.70 | 37.98 | 2.78
gi'rnc'g‘r:gr;ffe 18.80 | 29.20 | 22.38 | 1.33
Ankle Circumference 22.50 | 30.60 | 25.66 | 1.20
Other [Weight 45.10 [129.70| 71.73 | 11.27

2. Lower body shape factor of male university
students
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Table 5. Analysis of lower body measurement factors

3. Lower body shape classification and
characteristics of male university students
20-25A A} tgAye] sHkAl A5 digh 9184
3l FEE 270 219 AAFES o]-&3to] K- w4
AAAgE A} GA) oishAle] Al AL 4719 R oE {3
3lal= Aol 7P AAE Ao YEltKTable 7>.

o o
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Table 7. Lower body type's cluster analysis of adolescent
men's students

Type Type 1 Type 2 | Type 3 Type 4
(n=641) | (n=761) | (n=284) | (n=631) .
Factor M SD| M So|mM So| M SD
Horizontal 1 70 71 |_g7q 52 |-16c .55|.35b .63 |367.32"
Factor
Vertical | 571 g |-27c .54 |1.08a .62 |41d .70 |338.514™
Factor

(n=588)
Factor Loading
Factor Measurement Item
Factor 1 | Factor 2
Waist Circumference (Omphalion) .96 .00
Abdomen Circumference .96 .02
Waist Circumference .95 —-.03
Hip Circumference .94 14
Thigh Circumference .93 .01
Waist width(Omphalion) .93 .07
Waist width .92 —-.06
. Midthigh Circumference .92 -.05
Horizont I 5 ot 91 03
al Factort— -
Hip width .90 .05
Lower Knee Circumference .88 -.01
Calf Circumference .85 27
Knee Circumference .84 22
Crotch Length .83 .11
Vertical Body Circumference .83 .26
Minimum Leg Circumference .83 15
Ankle Circumference .78 .33
Waist Height(Omphalion) .72 .20
Waist Height .58 .43
Crotch Height .02 .97
Vertical [Hip Height .18 .96
Factor |[Outside Leg Length -.10 .94
Height .01 .94
Knee Height 22 .94
Thigh Vertical Length .20 .93
Eigen Value .18 .80
Explanation Variance(%) .01 .77
Total Variance(%) 14.58 7.20

Table 6. Lower body factor and measurement items

Factor
Factor a Measurement Item
Name

Waist Circumference (Omphalion), Abdomen
Circumference, Waist Circumference, Hip
Circumference, Thigh Circumference, Waist
Width(Omphalion), Waist Depth, Waist
Factor | Horizontal |Depth(Omphalion),  Waist  width, Midthigh

1 Factor |Circumference, Hip Depth, Hip Width, Lower Knee
Circumference, Calf  Circumference, Knee
Circumference, Crotch Length, Vertical Body
Cirumference, Minimum Leg Circumference, Ankle
Circumference

Waist Height(Omphalion), Waist Height, Crotch

Factor| Vertical |, i1t Hip Height, Outside Leg Length, Height,

2 Factor

Knee Height, Thigh Vertical Length

82l 12 wFFEsgEd, e, sgEd, d9el=d,
doiel g, siaEs ey, ST, wiEEEsE T,
sy, dokelsikzd, 9o, d9elyn], FEote
S, ARAEY, FEEY, 29FHdo], BEEARED, Fo}
A A5, HEAYEY 5o FHOE FH o] sk 5
3 aclow wrslgion, AApazke] 53.99%5 AWt
Atk

82l 2% WFFEs e, deEel, Aol duolEol
te7kgde], 7], FExel, grgAddde] 5o FdEow
TAE ] skAl A aQlow wHaiglon, AWk
26.68%%5 A e}3lt}.<Table 6>.

**xxp<.001 In the Duncan-test, the alphabets were marked with
different letters in groups with significant differences(a>b>c>d).

1) Lower body type of male university students
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Table 8. Characteristics and distribution of lower body
type of adolescent men's students

Type Characteristics Distribution
Type 1 Lower body is thick and long. 1ol
(17.2%)
Type 2 Lower body is thin and short. 194
(33.0%)
Type 3 | The Lower body is relatively thin and long. 160
(27.2%)
Type 4 | The Lower body is relatively thick and short. 133
(22.6%)

Aoz vt shikle
q w}ﬂ'ﬁ ‘IT [} 3T: Al

2919] HAFe e Ao
e
[}

e

18 e AL e shit

#9 40=133)% Y $5e] AAFE wad Fo A
XN



Lower body shape classification of male university students 139
Table 9. Lower body's Measurement items differences of male university students by type
Type 1 Type 2 Type 3 Type 4
Facttor Measurement Item (n=152) (r=149) (r=177) (n=110) F
M SD M SD M SD M SD
Waist Circumference (Omphalion) 96.10a 7.50 75.31d 4.63 80.99¢c 5.27 85.62b 6.67| 294.51%%x*
Abdomen Circumference 96.60a 7.05| 76.47d 4.53 82.08c 5.05 86.14b 6.42| 297.51%xx
Waist Circumference 92.74a 7.56] 73.29d 4.45 78.47¢c 4.97 83.35b 6.49| 275.52x%xx
Hip Circumference 104.41a 4.02 90.27d 3.38 95.82¢c 4.02 97.05b 4.38| 297.36**x*
Thigh Circumference 63.82a 3.27| 583.08d 3.20| 56.87c 3.25| 58.96b 3.25| 262.01x**
Waist width(Omphalion) 32.93a 2.1 26.53d 1.61 28.55¢ 1.79| 29.44b 2.03| 272.15%*x
Waist width 24.02a 2.57| 18.18d 1.46| 19.64c 1.63| 21.38b 2.16| 230.06%***
Horizontal Midthigh Circumference 24.02a 2.45| 18.23d 1.46| 19.70c 1.62| 21.32b 2.12| 233.67**x
igzc‘igra Hip Depth 31.60a 2.33] 25.58d 1.56] 27.39c 1.73] 28.490 2.08] 237.53%%x
Hip width 58.81a 2.78| 49.10d 2.96| 52.58c 2.91 53.98b 2.86| 258.98xxx
Lower Knee Circumference 24.97a 1.88| 20.41d 1.59 21.69c 1.44 22.78b 1.78] 180.14xxx
Calf Circumference 35.13a 1.37| 31.40c 1.06| 33.09b 1.18| 32.87b 1.35| 211.09***
Knee Circumference 37.19a 1.75 32.88c 1.42 34.83b 1.47 34.68b 1.41| 188.14xxx
Crotch Length 41.57a 2.08| 35.91c 2.19] 37.93b 1.91 38.33b 1.85| 175.40%*x
Vertical Body Circumference 39.93a 1.56 35.55¢ 1.47 37.64b 1.51 37.28b 1.37] 201.71%x%%*
Minimum Leg Circumference 79.81a 4.54 68.48d 3.78 73.18¢c 3.94 73.65b 3.87| 182.62%*x*
Ankle Circumference 171.60a 6.73| 155.60d 5.69| 163.43c 5.77| 161.31b 6.36| 160.18***
Waist Height(Omphalion) 23.79a 1.31 21.45d 1.00| 22.56¢c 1.03| 22.45b 1.01| 109.11%%*
Waist Height 26.71a 1.07| 24.94d 1.00| 26.14c 0.98| 25.37b 0.97 86.84%%*
Crotch Height 103.82b 2.79] 101.32¢c 2.40| 107.01a 2.68| 98.09d 3.27| 275.06%**
Vertical |Hip Height 108.15b 2.64| 103.97c 2.30| 110.17a 2.69| 101.63d 3.05| 312.36x%*x
Factor |Outside Leg Length 80.18b 2.46| 79.16¢C 2.28| 83.74a 2.36/ 75.80d 2.82| 258.98xxx
Height 87.41b 2.20| 85.33c 2.36| 90.10a 2.47| 82.18d 2.94| 258.06%***
Knee Height 108.44b 2.72| 104.09c 2.30| 110.21a 2.64| 101.98d 2.93| 306.91**x
Thigh Vertical Length 177.32b 3.92| 171.72¢c 3.41| 179.67a 3.96| 168.50d 4.15] 256.50%**
*p<0.05, **p<0.01, ***p<0.001
Duncan's multiple range test(a>b>c>d).
2) Comparison of the features of the lower body V. Conclusion
types of male university students
20-254] HAF gt shkal 8Rle] Ao R R A9 Size Korea?] Al 72k JAAXG=2AL A5 dloE
P AYE SRR ASNY TAY 5L dokus] ) F 20-254 d3 WS A AS dolEE 243 8
) BARAS HAR A3 <Table 958 2ok BAET Wk AR EHL Lohn, BA A s AHS
202541 WAk tjshge] SpikAl fel wek £ el & fPskshag Sk olF Tl Wb vishel A HE A
4 2Q) SHFE) AZA BF fud Aol dhe A A4S A J12ARE ATTHaA A
O 5 ERT 202541 @A tistAe] skl ASAE AuEd, 7]
WA kAl 23 2919 A s Ed, wEd, 174.12cm, 99 ol=o] 86.27cm, 318%°] 105.85cm, F5
ez, JYolEd, %3‘3}3] ], vl ErEs ey, ET 9] 45.96cm, 4ol 79.82cmz, 13-18419] HAd @&

A, W2 A, e, dotelEie, Yol
ool BEAREY, FolelH1E

3

A% §9 1o] 7 W A, o §9 4, 79 3

#9 20 202 W FAS oz vekdrh Jgolun)

o, YA, FEEAS £ 10 1 War

Agel, g0 49 39 £9 4, 73 29 #0R W T
& Ao vehge,

202 SR £4 8219] A5 whErEslE Fol, 52
o], Agol, Yelzol, telsiEol, 7], FEEol, Wt
94470] BF 9 30] /¢ A7, ko= 79 1, #
% 20] o2 Aglon], %9 47} MY R B Aoz vt
et}

A3}
101.

?'ﬂ—Eoﬂ/q A7 o] 0]201
7.5cm, 9ol A 2k 2.0cm, dlElEo] o 4cm !%E
=0l 2 3cme] AfolE

weplon, AR A=

9] 1.5cm,
% 2-3cm? Aol=

HwshA, 7] 166.79cm, HEo]0] 84.33cm, 3#]=°

77,cm

g 3o A =
o] 72.66cm=z OF 3emA LY #o|E, YYo= Urb
+2o] 95.74cm, ﬂibﬂ wFaAo] 88.80cm=z ¢F 7cm2

LHERTH 23]
Gl F2p e Fad
, Size Korea®| A|6a} QA %]
HEw 20-244 GAlY 71E

e
Aol 2

epk

&yEd 78.7cm= 7)== °F 0.8cm AR

o, %

=47t FAF tigkae] 80.31cm,

TG Un] ERYE 2

FE530] 44.48cm,
[
Has

1-2cm, &

5] 7758em 2 3
% & gk A9 A5 o

Hl

B ERRE R L Y

=
AN E 14

O-1

gk 32l
q sk o] zjolzp &

o=

Sz RIME A

173.4cm, QHolE# 94.7cm,
3 FYEdE o




140 Journal of The Korea Society of Computer and Information

Lsem, 95olEd oF L0em7h A% 44ugo] Fobgls2
o 4= gieH24],

s MY fARHE A A3, adle 2 2R
ﬁrmiu} EA, A,

A ﬂ [ME w2b dghy skl el Edok 2
o8 EHEAL FF 12 ahkile] F
Eiks %D}aﬁ olglom, 3 2% shiiilol
é*u} Ak ol et #3832 skl
2 g eIdlom, 3 4 sk
e 715y o2 Yed 71419
e AE, 7P A Aok &L AY, 7t
5 3H ekt 21]. s 71 &
P2 B At e 71539 Mg 7}31

7 AFL 7 ilv}aﬁéﬂr ARG E 5 Ak o] sl
ARE 2709 TP o2 BRadE

tﬂ, 71011 Hl%ﬁ slgl7t da vt &2 AP 717t Fa F
51. 717} Aol FFE AP &

oy
[N R
Trﬁi\(:\‘:
Fﬁ
Ros
g-‘,“);r\lrlo
¢

1

ol

N
-

-
z UK
T 5 H
=

El
Oll

o,
ju)
_‘2_
e o> rz

¢

=
N
-
Ny
kl

*
X
TN

o
i =N

_\lr‘
RO

™

2
fo ot

o

Fl

= Fﬁﬂﬂr He 79S¢ 5 ol
Aol wet sl =g 29191 E9, A, UH] 52
g 1o] 7 AL |2 How »}a rq % 27} 714
[e]

20—25A1] %x} qwu 35
A% Aol g AV Sl Eele dolo b} the
AFE 2 "y Bt Aoyt 2ol IAY et 4o
AT do|7} #2 A4, sue 2
3 Zol7k 71 A% 5 4Ahe] FPom et met 4
2 shkl o % 8 Agels AL A

A 247 90 Ao gzt w2}

A2d71E AXWEA o=

o)A ekokrh. ae|BE 5o AexE
ek Ale 2 A7) o] FojAA F Tl AR

REFERENCES

[1] H. W. Yoon, "A Study on the Personality Traists and
clothing Attitudes of Male and Female Undergraduates
(Unpublished master's thesis)", Chungang University,
2007.

[2] Money Today, "My appearance is my strength...living
in Korea as a man", https://www.msn.com/ko-kr/money/
topstories/mt%EB%AG%ACHED%SF % AC%ED%3A%B
8BEC%99%BE8%EB%AA%AZ%EB%E8A%94-%EB%82
%98%EC%9D%98-%ED%IE%I8%E2%80%A6%ED%9
5%9C%EA%BS%AD%EC%97%90%EC%84%9C-%EB
%82%A8%ECHIE%I0REBRA1%IC-BECHRE2%BO%E
B%8B%A4%EB%8A%94~-%EA%B2%83/ar-AAyWMex,
2018.

[3] Enter Media, "How does a man's sophisticated fashion
style come about?", http://m.entermedia.co.kr/news_vi
ew.html?idx=7271&bc=04#cb, 2017.

[4] H. J. Seok, "A Study of body shapes of Korean males
in their twenties: Centering around development of
apparel sizing system(Unpublished  doctoral
dissertation)", Kyunghee University, p. 2, 2000.

[5] Y. Sumiko and A. Kumi, "Height and waist circumference
body measurement”, The first Housekeeping magazine,
Vol.30, No.3, pp. 266-271, 1979, recite from E. K,
Hwang, "Development of the Upper bodice blocks
according to the Physical Types of Men in
20s(Unpublished thesis)",
University, 2000.

[6] Y. Sumiko and M. Yoko etc, "Allometry against the
waist circumference of height", The 21th Housekeeping
magazine, Vol.30, No.4, pp. 357-362, 1979, recite from
E. K., Hwang, "Development of the Upper bodice blocks

master's Kyunghee

according to the Physical Types of Men in
20s(Unpublished thesis)",
University, 2000.

[7]1 S. J. Lee, "Classification of obese male's body types

master's Kyunghee

and development of torso pattern(Unpublished doctoral
dissertation)", Seoul National University, 2013.

[8] E. H. Hong, "Development of Tight-fit torso patterns
according to adult men's somatotype using surface
flattening of 3D body scan data: using a 3D virtual
garment system(Unpublished doctoral dissertation)",
Hanyang University, 2013.

[9] E. J. Lee, "Representative upper body type of korean
males in their 20s and designing their basic body
block(Unpublished doctoral dissertation)",
University, 2007.

[10] S. Y. Im, "A study on the division jacket pattern technique
for korean men in twenties adapting size Korea project

Donga



Lower body shape classification of male university students 141

(Unpublished Master's Thesis)", Hongik University,
2016.

[11] Y. M. No, "Development of Torso blck for men in their
body shape data(Unpublished Master's Thesis)", Seoul
National University, 2015.

[12] N. H. Cho, "Establishment of the suitable basic slim
fit jacket pattern for man age(Unpublished master's
thesis)", Sungkunwhan University, 2008.

[13] S. H. Lee, "A Study on the wearing evaluation and
pattern analysis of skinny jean pants through the body
type for men in their twenties(Unpublished Master's
Thesis)", Donga University, 2014.

[14] J. Y. Kim, "A Proposal for a slim-fit jeans pattern in
consideration of the body type characteristics of Men
in their twenties(Unpublished Master's Thesis)", Ewha
Women's University, 2014.

[15] S. H. Kim, "A Study on Physical recognition of men
in their twenties by body shape and slacks
prototype(Unpublished  doctoral — dissertation)",
Keimyung University, 2003.

[16] Y. J. Nam, H. S. Lee, "Men's wear Study",
Kyohakyeongusa, 1999, retrieved from H. Y. Lee, "A
Study on sizing system of men's suits based on the
dimensional characteristics of figure types and age
groups(Unpublished doctoral dissertation)", Ewha
Women's University, pp. 7-8, 2004.

[17] H. Y. Lee, "A Study on sizing system of men's suits
based on the dimensional characteristics of figure types
and age groups(Unpublished doctoral dissertation)",
Ewha Women's University, p.9, 2004.

[18] Size Korea, "Whole body shape of Korean",
https://sizekorea.kr/3d-body/korean-all-body-typ
e/6, 2018.

[19] E. H. Hong, "Development of Tight-fit torso patterns
according to adult men's somatotype using surface
flattening of 3D body scan data: using a 3D virtual
garment system(Unpublished doctoral dissertation)",
Hanyang University, pp.63-79, 2013.

[20] S. H. Lee, "A Study on the wearing evaluation and
pattern analysis of skinny jean pants through the body
type for men in their twenties(Unpublished Master's
Thesis)", Donga University, pp.34-40, 2014.

[21] S. H. Kim, "A Study on Physical recognition of men
in their twenties by body shape and slacks
prototype(Unpublished ~ doctoral  dissertation)",
Keimyung University, pp.32-37, 2003.

[22] Size Korea, "The 7th Korean human body survey data’,
https://sizekorea.kr/page/report/1

[23] S. J. Cha, "Lower body shape classification of adolescent
men's students", Journal of the Korean Society of

Computer and Information, Vol.23, 9, pp.97-105,
September, 2018.

[24] Size Korea, "The 6th Korean human body survey report’,

https://sizekorea.kr/page/report/2

[25] S. H. Lee, "A Study on the wearing evaluation and

pattern analysis of skinny jean pants through the body
type for men in their twenties(Unpublished master's
thesis)", DongA University, 2014.

Authors

Su-Joung Cha received the B.S., M.S.
and Ph.D. degrees in Clothing and
Textiles from Sookmyung Women's
University, Korea, in 1996, 2005 and
2009, respectively. Dr. Cha joined the
faculty of the Department of Fashion

and Clothing at Seowon University, Chungju, Korea, in
2017. She is currently a Professor in the Department
of Fashion and Clothing, Seowon University. She is
interested in human body, virtual 3D simulation, sewing
technology and pattern making.



