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Lower body shape classification of adolescent men’s students

Su-Joung, Cha*

Abstract

The purpose of this study was to analyze the measurement data of 13 ~ 18 year old male students

and to characterize the body shape of the lower body, Through this, I tried to provide basic data for

the production of pants for adolescent men's students. As a result of analyzing the body shape factor

of the lower half, two factors were classified. 'Vertical factor' of the lower body composed of the

circumference, thickness, and width, and the 'horizontal factor' of the lower body composed of the

length and height. The body shape of the lower half was classified into four categories according to

the circumference and length of the lower half of the male students, such as 'short bird legs', 'long

crane legs',

'short pillar' and 'long pillar'. In the study of Hong Eun-hee (2005), body type was

classified according to horizontal factor and vertical factor like this study. By age, boys aged 13 to 14

can see that the lower body is thin and short, the lower body is thin and long body is 15-16 years

old, and the lower body is relatively thick and long body is 17-18 years old. As the age increases, the

growth in the vertical direction occurs first and the growth in the horizontal direction occurs. It is

thought that it is necessary to set a different amount of allowance for setting the length and the

circumference according to the age of the youth. When the age is young, the amount of allowance in

the circumferential direction should be increased, and the amount of allowance in the longitudinal

direction after 15 years of age should be increased more than other age groups.

» Keyword: adolescent student, Lower body shape, 3D simulation
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Il. Theory Consideration

. Characteristics of Adolescent
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2. Body shape of adolescent men’s students
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[1l. Study methods

1. Subject of study

oA Aad JE skl A FEAs g Al
Size Korea Al 62} QA|X =2 o] wle} 24 AZoz o
2 AeE ARGl AT o AR 13~18401H, A+
A= 2,317t Al dAte] AREEE <Table 1>
7} 2.

2 0

Table 1. Distribution of Subject Age

Age 13-14 15-16 17-18 Total
years years years

Frequency(N) 1,039 651 627 2,317

Percentage(%) 44.8 28.1 271 100.0

2. ltems of study

2 AFE Ht sl A AFEES <Table 2>9F &
o}, o] 88+, Zo] 7?%}%, Y] 385, 74 485, 4 13
g, 718 2% 5 F 3TEEReE TN

Table 2. ltem of Study

Div. Item Div. Item
Hip Height Waist Depth
Waist Height Waist Depth(Omphalion)
Waist Height(Omphalion) D(ef)th Hip Depth

) . . Buttock Protrusion to
Anterior Superior lliac . .
) . Abdominal Protrusion
) Spine Height
Height Depth

(8) Knee Height Waist Circumference

Waist Circumference

Crotch Height (Omphalion)

Waistline Height Abdomen Circumference

Lateral Malleous

Height Hip Circumference

Abdominal Protrusion

Vertical Trunk Length Hip Circumference

Vertical Body

Body Rise Circumf|Circumference
Thigh Vertical Length er(?r;e thigh Circumference
Le(r;g);th Waist to Hip Length Midthigh Circumference
Outside Leg Length Knee Circumference
Crotch Length nger Knee
Circumference
Croteh Llength Calf Circumference
(Omphalion)
Waist width g.'”'m“;” Leg
width ircumference
(3) |Waist width(Omphalion) Ankle Circumference
Hip width Others |Height
(2)  |weight(kg)

3. Data analysis
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V. Resulis

1. Lower body measurement size of adolescent
men’s students
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Table 3. Lower body measurement size Table 4. Lower body measurement difference by age
(unit:cm, kg) (unit:cm, kg)
f 13-14years 15-16years 17-18years
M ment Item Min M M D
easurement lte i ax S MeaTturement (7=1039) (=651) (=627) £
em
Hip Height 66.70 | 97.80 | 84.33 4.68 M SD M SD M SD
: : Hip Height 82.05c 4.67 | 85.85b 3.88 | 86.53a 3.65) 282.26""
Waist Height 82.30 | 119.90101.77 | 5.41 Waist Height | 98.59c 5.17 |103.57b 4.00 |105.19a 3.94| 482.91°""
Waist Height(Omphalion) | 80.10 |115.50 | 98.97 | 5.36 Waist
Height(Omphali | 95.89c  5.15 |100.79b 4.01 |102.19a 4.02445.48""
i ior Il on)
Anterior Superior lliac 74.80 |108.70 | 92.36 | 5.07 _ _
Height Spine Height Hei Anterior Superior
liac Spine 89.72c 4.95 | 94.01b 4.08 | 95.03a 3.96/ 337.69
leig]
Knee Height 34.80 | 53.50 | 44.48 | 2.96 Pt eight
Croth Height 6230 | 91.50 | 77.58 | 4.45 Knee Height | 43.23c 2.79 | 45.12b 2.58 | 45.89a 2.73/212.84™
: : : : Crotch Height | 75.34c 4.25 | 78.89b 3.77 | 79.92a 3.60/313.07"""
Waistline Height 84.30 |120.80|105.20| 5.62 Waistline Height|102.21c 5.58 |106.97b 4.31 |108.33a 4.26]363.81"""
Lateral Malleous
Lateral Malleous Height 5.30 | 9.80 | 7.00 | 0.52 Height 6.97c  0.53 | 7.03b 0.53 | 7.12a 0.46 33.31
Waist width 1790 | 39.10 | 2565 | 3.06 Waist width 24.80c 3.00 | 25.71b 2.81 | 26.99a 2.75109.86"""
. - - Wigf Vaist .
Width |Waist width(Omphalion) 18.10 | 40.50 | 26.71 3.12 h width(Omphalio | 25.92c  3.18 | 26.79b 2.89 | 27.93a 2.83| 87.11
n)
Hip width 22.80 | 40.80 | 30.80 | 2.54 Hip width 29.65c 2.53 | 31.24b 2.12 | 32.26a 2.03/270.82"""
Waist Depth 11.50 | 33.20 | 18.16 | 284 Waist Depth 17.74c 2.99 | 18.04b 2.60 | 18.96a 2.65 37.75""
: : : : Waist
Waist Depth(Omphalion) | 11.70 | 33.80 | 18.37 | 2.89 De)pth(Omphali 18.00c 3.05 | 18.22b 2.68 | 19.13a 2.68| 32.37""
on
Depth |Hip Depth 14.70 | 33.60 | 21.55 | 2.54 Di“ Hip Depth 20.84c 2.56 | 21.68b 2.34 | 22.60a 2.32(103.06""
Buttock Protrusion to grﬁ?ﬁsﬁon o
Abdominal Protrusion 15.50 | 39.50 | 22.44 | 2.78 Abdominal 22.23c 2.97 | 22.25b 2.52 | 22.99a 2.64 16.90"""
Depth Protrusion Depth
Vertical Trunk Length 48.60 | 77.00 | 64.583 | 4.55 \I_/::igctﬁl Trunk 61.82c 4.44 | 65.96b 3.41 | 67.55a 2.92508.59"**
Body Rise 17.20 | 32.00 | 24.89 | 2.28 Body Rise 2411c 2.31 | 25.35b 2.09 | 25.69a 2.01[124.37"""
Thigh Vertical
Thigh Vertical Length 15.30 | 37.20 | 27.47 | 2.99 Length 26.69c 2.96 | 27.98b 2.84 | 28.21a 2.91| 67.23
Waist to Hip Length 10.30 | 25.10 | 17.96 | 2.04 Long V&St 10 HID 1 47 530 506 | 18180 1.83 | 18.77a 1.86[114.33"
Length th Length
Outside Leg Length 83.30 |119.60|103.29| 5.55 (B:I:sgitcile Leg 100.30c 5.49 |105.106 4.31 | 106.3a 4.08 373.13""
Crotch Length 51.30 | 95.60 | 71.39 | 6.89 Crotch Length | 69.19c 6.88 | 71.96b 6.51 | 74.47a 5.94[131.00™
Crotch Crotch
Length(Omphalion) 46.20 | 86.70 | 65.36 | 6.35 Length(Omphali| 63.04c  6.08 | 66.09b 5.97 | 68.46a 5.61/170.50""
g p on)
Waist Circumference 50.10 | 118.90| 72.66 | 9.51 Waist 7112c 9.95 | 72.426 8.79 | 75.48a 8.86 42,77
Circumference
Waist Circumference 50.50 |119.50 | 74.51 | 9.71 Waist
(Omphalion) Circumference | 73.02c 10.15| 74.25b 9.08 | 77.24a 9.00| 38.40"*"
(Omphalion)
Abdomen Circumference | 51.20 [120.30| 76.29 | 9.42 Abdomen
Hip Gircumference 63.50 |119.80 | 88.80 | 8.21 Groumference | %% 8% | 701680 689 | 70,962 869 #5.62
Hip
) . . ' 85.74c 8.27 | 89.66b 7.37 | 92.96a 6.75180.60
Gircumf
Apdommal Protrusion Hip 68.90 |127.70| 92.13 6.98 Ircum.erence
Circumference Abdominal
: Protrusion Hip | 89.26c  8.49 | 92.96b 7.40 | 96.04a 6.89153.46™"
. \éig'fri'fe%;’gge 112.50|191.80 | 152.78 | 11.64 Circumference
m;:rue CirCL\éiz:filfe?z:Ze 146.26c 11.02[155.59b 9.22 [160.65a 8.45 451.32"""
thigh Circumference 37.50 | 73.30 | 53.06 5.95 mfef—
nce encd Nian 51.40c 6.14 | 53.41b 5.64 | 55.44a 4.99| 99.52""
Midthigh Circumference | 32.20 | 68.80 | 49.06 | 5.58 Circumference ) ) ) ) ) ) )
Midthigh
Knee Circumference 28.00 | 48.90 | 36.59 | 2.79 Gircumference | #7-37C 571 | 49480 515 | 51.44a 4.81)116.84
Knee
E?rvgjﬁng:ice 0620 | 45.20 | 3467 | 261 Crovmference | 36:05¢ 8.0 | 86.73b 252 | 37.32a 2.50| 42.97
Lower Knee 34.26c 2.86 | 34.77b 2.37 | 35.26a 2.30 30.00"""
Calf Circumference 25.60 | 50.20 | 36.29 | 3.30 Groumference | ' ' ' ' ' '
Minimum Lo gf:gumfereme 35.29c 3.42 | 36.49b 2.90 | 37.75a 2.89|121.83""
Circumferené’e 16.00 | 28.40 | 21.98 | 1.69 o -
Ci'r”C'I'T;f”;re:Cge 21.69c 1.82 [ 22.04b 1.50 | 22.39a 1.54| 35.36"""
Ankle Circumference 20.00 | 30.50 | 25.57 1.50 Ankle
Croumf 25.37c 1.64 | 25.64b 1.39 | 25.83a 1.31| 19.63"""
Height 134.60 [ 188.60 | 166.79 | 8.68 kil e
Other Othe Height 161.04c 8.09 |169.85b 5.81 |173.13a 5.49) 698.49"""
Weight 26.3 | 129.9 | 59.81 | 12.88 r |weight 545¢c 1.24| 6.14 1.12| 6.70a 1.12230.93"
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2. Lower body shape factor of adolescent men's
students

}j'

A 90184 A= <Table 5> AAIE Ak}
5 7)) o]Ake] @9ldl 0.50)1449] =

—% ?’%}%g xﬂﬂé} 27119] 22lo]

Table 5. Analysis of lower body measurement factors

Table 6. Lower body factor and measurement items

Factor
Factor a Measurement ltem
Name

Waist Circumference (Omphalion), Abdomen
Circumference, Waist Circumference, Waist
Depth(Omphalion),  Waist  Depth,  Waist
width(Omphalion), Waist width, thigh
Circumference, Hip Depth, Abdominal Protrusion
Hip Circumference, Hip Circumference, Midthigh
Circumference, Buttock Protrusion to Abdominal
Protrusion Depth, thigh Circumference, Knee
Circumference, Lower Knee Circumference, Hip
width, Calf Circumference, Crotch Length, Ankle
Circumference

Horizontal

Factor 1
actor Factor

Waist Height(Omphalion), Waist Height, Crotch
Height, Anterior Superior lliac Spine Height,
Waistline Height, Height, Hip Height, Outside Leg
Length, Knee Height, Vertical Trunk Length, Thigh

Vertical

Factor 2
actor Factor

Vertical Length

3. Lower body shape classification and

characteristics of adolescent men’s student
g weAle] skl AlSEEe digh aleA S §
a9 271 8219 AAFE o] &-sto] K-t w4
gk A, w2 Ao shkal AES 4709 gl
g3alsl= Aol 7P AHE Aoz YepdtKTable 7>.
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Table 7. Lower body type's cluster analysis of adolescent
men's students

Type 1 Type 2 Type 3 Type 4
Type| (n=641) | (n=761) | (n=284) | (n=631) F

M Sof M SD| M SOl M SD

Factor

Horizontal Factor| —.63c  .61|-.60c .45(1.82a .71| .54b .47 [1886.11"""

Vertical Factor |-1.02d .67| .83a .63|-.62c .83| .32b .53 [1094.31"""

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

Factor Loading
Factor Measurement Item
Factor 1 | Factor 2
Waist Circumference (Omphalion) .96 .06
Abdomen Circumference .96 .10
Waist Circumference .96 .05
Waist Depth(Omphalion) .94 -.01
Waist Depth .94 -.01
Waist width(Omphalion) .92 18
Waist width .92 18
thigh Circumference .91 .20
Hip Depth .91 15
Apdominal Protrusion Hip 90 P
Horizont |Circumference
al Factor|Hip Circumference .90 .31
Midthigh Circumference .88 .23
Buttock Protrusion to Abdominal
Protrusion Depth = 03
thigh Circumference .86 .29
Knee Circumference .86 .29
Lower Knee Circumference .84 .29
Hip width .81 44
Calf Circumference .78 .28
Crotch Length .73 .29
Ankle Circumference .60 42
Waist Height(Omphalion) 15 .97
Waist Height 22 .96
Crotch Height .01 .95
AnFerior Superior lliac Spine 14 95
Height
Vertical |Waistline Height .23 .93
Factor |Height .27 .93
Hip Height 11 .92
Outside Leg Length .23 .91
Knee Height .16 .78
Vertical Trunk Length .49 .67
Thigh Vertical Length .07 .59
Eigen Value 15.89 9.63
Explanation Variance(%) 51.27 31.05
Total Variance(%) 51.27 82.32

82l 12 wiFEaEd, v, s, e
A, ST, sy, sEub], dokeEd,
oA, WiEEAIEdYelwd, dHlEd, |
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AA W] 51.27%S Aok

o B dm PN o

1) Lower body type of adolescent men's student
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HYe & 4 ek wepd 79 28 ‘S Yoz Fs

#9 3n=280)2 A 59 20l AAFe M
S 8918 AAFE e W A0 vEh} shilo]
A vl Fe AP & 5 ek mebd £ 32
)

[¢]
#3 4n=631)% shal
LA 919 AAF o

He 78 49 v)go] 43.5%% 7P =%, o7 53
2(8.9%), 738 3(10.7%), F3 1(10.7%)9] =22 Yelyt},
=, 13~14A4 Had Fege shikie] 7lsa #e Alg,
15~16A4< E}HM o] 7l sa 71 ﬂﬁﬂ 17 18%1]% shikxlo] H]
7k
74017} 74017@1 oHA] A7}

Jafo] o] WA o]Fo]X]
o)

2 vk

Table 9. Comparison of lower body shape type by age
group of adolescent men's students

Table 8. Characteristics and distribution of lower body
type of adolescent men's students o 13-14years | 15-16years | 17-18years Total v
v no (%) no (%) no (%) no (%)
Type Characteristics Distribution
Type 1 | 501 (48.2) 97 (14.9) 43 (6.9) 641 (27.7)
Type 1 Lower body is thin and short. 641(27.7%) Type 2 | 213 (20.5) | 304 (46.7) | 244 (38.9) | 761 (32.8)
Type 2 Lower body is thin and long. 761(32.8%) Type 3 | 151 (14.5) | 66 (10.1) | 67 (10.7) | 284 (12.3) 499.87
Type 3 The Lower body is thick and relatively short. 284(12.3%) Type 4 | 174 (16.7) | 184 (28.3) | 273 (43.5) | 631 (27.2)
Type 4 | The Lower body is thick and relatively long. 631(27.2%) Total [1039 (100.0) | 651 (100.0) | 627 (100.0) |2317 (100.0)
“*p<.001
Aad gebel Qg sl f9S viwd Avks
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Table 10. Lower body's Measurement items differences of adolescent men's students by type
Type 1 Type 2 Type 3 Type 4
Facttor Measurement Item (r=641) (n=761) (n=284) (n=631) F
M SD M SD M SD M SD
Waist Circumference (Omphalion) 68.06d 5.95 69.50c 4.54 91.65a 7.49 79.39b 5.64 1497.75™"
Abdomen Circumference 69.63d 5.63 71.86¢ 4.63 92.76a 7.28 80.97b 5.57 1455.87"""
Waist Circumference 66.44d 5.98 67.79c 4.39 89.46a 7.59 77.30b 5.50 1443.73""
Waist Depth(Omphalion) 16.65d 1.73 16.80c 1.32 23.65a 2.46 19.62b 1.66 1465.56"""
Waist Depth 16.46d 1.72 16.63c 1.32 23.30a 2.43 19.39b 1.63 1419.78""
Waist width(Omphalion) 24.30d 1.88 25.49c 1.74 31.65a 2.60 28.40b 1.97 1170.77""
Waist width 23.31d 1.87 24.43c 1.68 30.49a 2.62 27.31b 1.90 1172.19™"
thigh Circumference 48.47d 4.27 50.60c 3.52 61.65a 4.57 56.82b 3.31 1091.49""
Hip Depth 19.70d 1.72 20.48¢c 1.45 25.46a 2.19 22.96b 1.51 1064.24™"
Horizont Abdominal Protrusion Hip Circumference 84.95d 5.72 89.63c 4.80 103.99a 6.96 97.11b 4.57 1102.34™"
al Factor Hip Circumference 81.44d 5.56 86.55¢c 4.81 100.24a 6.76 93.84b 4.69 1103.41™""
Midthigh Circumference 44.67d 4.01 47.00c 3.38 56.67a 4.58 52.57b 3.46 946.28"""
Buttock Protrusion to Abdominal Protrusion Depth| 20.87d 2.00 21.11c 1.69 26.86a 2.42 23.64b 1.84 849.08""
thigh Circumference 33.62d 2.40 35.26¢ 2.06 40.66a 2.93 38.28b 2.05 856.31"""
Knee Circumference 34.34d 2.01 35.81c 1.69 40.43a 2.53 38.07b 1.86 816.98""
Lower Knee Circumference 32.61d 1.94 33.98c 1.68 38.18a 2.31 36.02b 1.79 739.54™
Hip width 28.36d 1.84 30.49c 1.67 33.73a 2.23 32.35b 1.50 853.45™"
Calf Circumference 20.76d 1.36 21.56c 1.22 23.96a 1.52 22.82b 1.25 515.99""
Crotch Length 65.92d 5.13 69.97c 5.07 79.13a 6.15 75.19b 5.06 571.39""
Ankle Circumference 24.45d 1.28 25.55¢c 1.23 26.78a 1.46 26.19b 1.23 298.05™""
Waist Height(Omphalion) 93.15d 3.57 102.79a 3.54 97.13c 4.64 101.11b 3.11 946.73""
Waist Height 95.73d 3.64 105.36a 3.60 100.69¢ 4.72 104.08b 3.15 919.91"
Crotch Height 73.24d 2.99 81.11a 3.05 75.24¢ 3.79 78.77b 2.81 846.38"""
Anterior Superior lliac Spine Height 86.95d 3.41 95.94a 3.49 90.90c 4.31 94.21b 3.15 854.29""
) Waistline Height 99.11d 3.95 108.67a 3.90 104.27¢ 5.02 107.62b 3.49 78217
\gé'f;' Height 156.9d 6.31 | 172.06a | 554 | 165.76c | 7.67 | 170.85b | 4.97 889.84™"
Hip Height 79.58d 3.43 87.67a 3.23 82.90c 412 85.79b 2.96 743.45™
Outside Leg Length 97.33d 4.01 106.72a 3.83 102.52¢ 5.04 105.55b 3.44 750.32"""
Knee Height 41.86d 2.18 46.18a 2.38 44.01c 2.73 45.32b 2.42 416.39""
Vertical Trunk Length 59.86d 3.81 65.66b 3.11 66.44c 4.35 67.06a 3.09 551.32""
Thigh Vertical Length 25.64d 2.69 28.80a 2.74 27.00c 2.90 27.92b 2.63 165.57"""
“*p<.001
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Fig. 1. Lower body shape of adolescent men's students
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