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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
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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
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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

w21l Varimax‘%}‘ﬁ% ARE-3F
5> AAlE uiel ek 29l
Qold 0.50142 =2 4
AzkaL 2719 82lo] FEHS
Ebth

E
T
ofj E“‘
e
OR [e))
ot
rlo
3
X
<
fr
=



138 Journal of The Korea Society of Computer and Information

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 14 70 74 |_g7q 52 |-16c .55|.35b .63 |367.32"
Factor
Vertical | 571 58 |-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 o] skAl A aQlo® wHaiglon, AWk
26.68%%5 A e}3it}.<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
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