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[Abstract]

The purpose of this study was to development a uniform shirt for high school boys aged 16-18 in the
7th Human Dimension Survey data of Size Korea. The upper body was analyzed to classify the upper body
shape and to understand the characteristics of the body by type. Through this, we wanted to obtain the
basic data necessary for the development of school uniform shirts. For data analysis, SPSS Ver. 26.0
program was used. In high school boys, there was no significant difference in height by age, but in width,
thickness, length, circumference, shoulder slope, and weight, there were significant differences by age. The
upper body types were categorized into four types: long shoulder skinny type, long upper body obese type,
short shoulder normal type, and long shoulder normal type. Based on the size and body type data extracted
from this study, it is thought that the development of uniform shirts with excellent fit should be realized

through practical fashion development and construction of a size system.
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I. Introduction
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II. Theoretical Considerations

1. School Uniform Market Status Analysis
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2. Body Shape of Adolescent boys
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ITII. Study Methods

1. Subjects
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Table 1. Subjects Distribution

Age 16yrs 17yrs 18yrs Total
N 251 271 237 759
% 33.1 35.7 31.2 100.0

2. Analysis Items
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Table 2. Analysis Items

(unit:cm, kg, )
Div. Analysis Items Div. Analysis Items
Stature Circ | Upperarm Circumference

Cervical Height ern; Elbow Circumference
Acromion Height nce | Wrist Circumference
Heil Shoulder Height Waist Front Length
ght . . Waist Front Length
Axilla Height (Omphalion)
Waist Height Interscye, front
Waist Height
(Omphalion) Interscye fold, front
Chest Breadth Shoulder Length
Bre| Bust Breadth Scye Depth
adt| Waist Breadth Waist Back Length
h | Waist Breadth Waist Back Length
(Omphalion) (Omphalion)
Armscye Depth Len | Biacromion Length

Bishoulder Lengh
Back Interscye, Length

Chest Depth gth
D e|Bust Depth
pth | Waist Depth
Waist Depth
(Omphalion)
Neck Circumference
Chest Circumference
Bust Circumference
Waist Circumference
Cir/Waist Circumference
¢ u| (Omphalion)
m f| Abdomen Sho
ere| Circumference uld

nce| . . er
Hip Circumference
ang

(Abdominal Protrusion) le

Oth
er

Back Interscye Fold, Length

Cervical to Breast Point
Length

Neck Point to Waistline
Upperarm Length

Arm Length

Underarm Length

Vertical Upperarm Length

Right Shoulder Angle

Left Shoulder Angle

Armscye Circumference Weight

3. Data Analysis
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IV. Results

1. High School Boys” Upper Body
Measurements
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Table 3. Upper body measurements of high school boys aged 16-18

Total 16yrs 17yrs 18yrs
Measurement Items (n=759) (n=251) (n=271) (n=237) F
M SD M SD M SD M SD
Stature 172.53 | 5.52 172.10 | 5.68 172.55 5.40 172.96 5.48 1.48
Cervical Height 146.63 | 5.17 146.09 5.32 146.69 5.01 147.14 | 5.16 2.55
Acromion Height 138.83 | 5.11 138.33 | 5.30 138.86 4.91 139.33 | 5.10 2.37
Height [Shoulder Height 139.74 | 5.11 139.25 5.29 139.75 5.00 140.25 5.01 2.37
Axilla Height 127.40 | 483 | 127.10 | 5.02 127.35 4.68 127.78 | 4.80 1.24
Waist Height 104.90 | 4.16 104.79 | 4.18 104.92 4.05 105.00 | 4.28 15
Waist Height(Omphalion) 101.90| 4.13 101.64 416 101.95 4.02 102.11 4.23 82
Chest Breadth 29.63 | 205 | 29.11b 1.98 | 29.80a 1.97 30.00a 2.10 | 13.34xxx
Breadth Bus.t Breadth 2891 | 2.23 | 28.43b 2.14 | 29.05a 2.13 29.27a 2.36 9.76%%x*
Waist Breadth 2624 | 289 | 25.78b 270 | 26.31a 3.02 26.66a 2.88 5.79*x
Waist Breadth(Omphalion) 27.31 | 3.06 26.90b 2.98 27.41a 3.15 27.62a 3.02 3.67*
Armscye Depth 10.84 | 1.39 10.68b 1.32 | 10.80ab 1.36 11.04a 1.47 4,15+
Chest Depth 1956 | 2.06 19.45 2.00 19.60 2.10 19.63 2.09 53
Depth |Bust Depth 20.39 | 2.35 20.13 2.20 20.47 2.37 20.59 2.46 2.60
Waist Depth 18.65 | 2.85 18.36 2.59 18.69 2.83 18.92 3.09 2.45
Waist Depth(Omphalion) 18.72 | 2.83 18.39 2.62 18.80 2.78 18.98 3.06 2.84
Waist Front Length 36.47 | 2.01 36.11b 2.00 36.51a 2.06 36.79a 1.90 7.17*x
Waist Front Length(Omphalion)| 39.67 | 2.37 39.41b 2.41 | 39.65ab 2.36 39.97a 2.34 3.40*
Interscye, front 35.64 | 209 | 35.12b 1.97 35.84a 2.03 35.97a 2.18 | 12.37x*xx
Interscye fold, front 3432 | 2.89 33.52c 2.53 34.46b 2.84 35.01a 3.09 17 .53**x
Shoulder Length 13.06 | 1.15 13.00 1.03 13.12 1.20 13.07 1.20 71
Scye Depth 19.02 | 2.27 18.83 1.68 19.04 2.00 19.18 2.97 1.51
Waist Back Length 4281 | 2.31 42.32b 243 | 42.93a 2.22 43.17a 2.19 9.06%*x
Waist Back Length(Omphalion)| 4592 | 2.68 | 45.49b 2.73 46.05a 2.55 46.23a 2.71 5.20%x*
Length Biacromion Length 4278 | 2.47 | 42.39b 248 | 42.88a 2.58 43.0%9a 2.26 5.22%x
Bishoulder Lengh 4147 | 2.40 41.20 2.38 41.58 2.45 41.63 2.37 2.41
Back Interscye, Length 40.00 | 2.75 39.75 2.84 40.02 2.76 40.24 2.64 2.00

Back Interscye Fold, Length 38.06 | 3.21 37.65b 3.35 | 38.18ab 3.22 38.36a 3.03 3.32%
Cervical to Breast Point Length| 33.82 | 2.46 | 33.35b 246 | 33.87ab | 2.40 34.26a 2.44 8.60%x*x*

Neck Point to Waistline 4272 | 2.27 42 11c 2.30 42.80b 2.26 43.27a 2.10 16.83**x
Upperarm Length 3389 | 1.60 33.77 1.61 33.84 1.66 34.09 1.51 2.66
Arm Length 58.94 | 2.66 58.79 2.65 58.83 2.67 59.24 2.65 2.15
Underarm Length 4950 | 2.86 49 .66 2.68 49.29 2.90 49 57 2.99 1.25
Vertical Upperarm Length 34.67 | 1.47 34.59 1.48 34.63 1.42 34.81 1.51 1.52
Neck Circumference 36.37 | 2.36 36.16b 2.30 | 36.33ab 2.47 36.65a 2.28 2.70
Chest Circumference 90.33 | 7.07 | 89.11b 6.90 90.55a 6.96 91.37a 7.22 6.53%x
Bust Circumference 86.29 | 7.83 | 85.15b 7.36 86.68a 7.87 87.06a 8.15 4,18+
Waist Circumference 7491 | 9.11 73.71b 8.45 | 75.22ab 9.39 75.81a 9.35 3.51*
Waist Circumference(Omphalion)| 77.21 | 9.66 76.08 9.17 77.48 9.82 78.10 9.91 2.83
Circumfe |Abdomen Circumference 78.95 | 9.16 77.79b 8.80 | 79.22ab 9.20 79.87a 9.39 3.32%
rence |Hip Circumference(Abdominal | o5 5 | 509 | 9298 | 697 | 9400 | 712 | 9434 | 7.14 | 250
Protrusion)
Armscye Circumference 4173 | 3.80 41.32 3.79 41.96 4.03 41.89 3.51 2.21
Upperarm Circumference 2834 | 3.29 27.98 3.12 28.47 3.30 28.59 3.44 2.37
Elbow Circumference 2676 | 210 | 26.37b 1.94 26.80a 2.18 27.13a 2.12 8.16%x*x
Wrist Circumference 1590 | 0.86 15.90 0.80 15.86 0.91 15.94 0.86 A9
Shoulder [Right Shoulder Angle(") 2214 | 497 22.35 5.52 22.24 4.81 21.81 453 .80
Angle |Left Shoulder Angle(’) 2130 | 486 | 21.84a 5.44 21.51a 4.58 2050b | 4.41 5.09%*x
Other |Weight(kg) 65.38 | 11.83 | 63.95b | 11.23 | 65.72ab | 12.08 | 66.51a | 12.07 3.03*

*p<.05, "p<.01, ™ p<.001 Note) As for the alphabet, groups with significant differences as a result of Duncan-test
verification are indicated in different letters (a>b>c).
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2. Upper Body Shape Factors of High School Boys
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Table 4. Factor Analysis of Measurement Items of
Upper Body of 16-18 Year Old High School Boys

Factor Loading

Factor| Measurement Items 1 > 3 7 5
Waist Cl.rcumference 96| 06| 071 13| 00
(Omphalion)

Waist Circumference 96| 04| 09 | 12| .02
Abdomen Circumference| .94 | .08 | .07 | .14 | -.01
Waist Depth .94 | 01 | 04 | .08 |-.05
Waist Depth(Omphalion)| .93 | .01 | .02 | .08 | -.05
Bust Circumference 93| 09 | 17 | 11 |-.05
Waist Breadth .93 | 10 | .10 | .07 | -.05

Circu |Waist Breadth(Omphalion)| .93 | .14 | .07 | .07 | -.07

mfer |Hip Circumference

ence/|(Abdominal Protrusion) G114 0517104

Brea |Bust Depth .89 | 07 | 02| .08 |-.05

dth |Chest Circumference 89| 11| 27 | 11 |-05
Upperarm Circumference| .85 | .02 | .17 | .14 | .06
Bust Breadth 85| 12| 26 | 15 | -.07
Chest Depth 84| 12| 01| 06 |-.05
Armscye Depth 83| 05| .09 | .03 |-.12
Chest Breadth 76 | 16| 37 | .18 | .03
Armscye Circumference| .73 | 14 | 19 | 12 | 18
Neck Circumference 72| 05| .09 | 23| .21
Elbow Circumference 68| 21| 14| 02 |-19
Waist Height 07| .95| 06 | .07 | .02
Waist Height(Omphalion)| -.08| .94 | .12 | .05 | .02
Acromion Height A2 1 .97 04| 30 |-.12
Shoulder Height A4 1 .27 | 05| .30 | -.11
Heig Axilla Height .01 | .90 | 05| .32 |-.06
ht Cervical Height A0 | .20 | 12 | 36 | .06
Stature 07 | .82 | 13| .35 | -.01
Vertical Upperarm Length| .10 | .84 | .11 | .00 | -.04
Arm Length 251 .84 | 09 |-11]-.12
Upperarm Length 23| .77 | 03 |-11]-23
Underarm Length -03| .73 | .15 |-05| .17

Shoul Biacromion Length 31| .22 .8 | 14| 17

der Bishoulder Lengh 30| .21 | .82 | .03 |-.07

Leng |Back Interscye, Length | .46 | .16 | .78 | .07 | .03

th Shoulder Length A1 | 17 | .68 | .15 | A1
Waist Front Length 251 .20 | 13| .76 | -.16

Upper|Waist Back Length A7 | 32| 16 | .74 | 23

body |Waist Front

Leng [Length(Omphalion) 48 .20 | 01 (69 .17

th |Waist Back
Length(Omphalion) 37| .31 | 06| .68| .20
Sg‘gr“' Right Shoulder Angle() [-.05|-.12| 14 | 07 | .81
Sizgl Left Shoulder Angle(’) |-.07|-.09| .07 |-.05| .80
Eigen Value 16.40|9.05|3.13]|2.97]1.93
Explanation Variance(%) 40.00|22.08| 7.62 | 7.24| 4.71
Total Variance(%) 40.00(62.08(69.70|76.94|81.65

|:| indicates that the factor loading is high.
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Table 5. Measurement Items for Upper Body Factor
of Male Students aged 16-18 years old

Factor Factor Measurement Items
Name
Waist Circumference(Omphalion), Waist
Circumference, Abdomen Circumference,
Waist Depth, Waist Depth(Omphalion),
Bust Circumference, Waist Breadth, Waist
Factor Circumfer [Breadth(Omphalion), Hip
1 ence/Brea |Circumference(Abdominal Protrusion),
dth Bust Depth, Chest Circumference,
Upperarm Circumference, Bust Breadth,
Chest Depth, Armscye Depth, Chest
Breadth, Armscye Circumference, Neck
Circumference, Elbow Circumference
Waist Height, Waist Height(Omphalion),
Factor Acromion Height, Shoulder Height, Axilla
2 Height [Height, Cervical Height, Stature, Vertical
Upperarm Length, Arm Length, Upperarm
Length, Underarm Length
Factor| Shoulder |Biacromion Length, Bishoulder Lengh,
3 Length [Back Interscye, Length, Shoulder Length
Waist Front Length, Waist Back Length,
Faztor Uiiir;t(;]dy Waist Front Length(Omphalion), Waist
Back Length(Omphalion)
Factor Shoul.der Right Shoulder Angle, Left Shoulder Angle
5 Sagging
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3. High School Boys' Upper Body Type and
Characteristics by Type
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Table 6. Results of Cluster Analysis of Upper Body
Type of Male Students aged 16-18 years old

Type Type 1 | Type 2 | Type 3 | Type 4
(n=270) | (n=119) | (n=153) | (n=217) F

Factor M SD| M SD| M SD| M SD
Circumfere| o 4111.68a 89|-25b 59|-.15b .68|29692%
nce/Breadth

Height |-75d .60|-.38c .94| .28b .76|.95a .65|249.76%+
Shoulder | 7 90 |-19b 1.08|-54c 1.10] .15 83|26, 27+
Length
Upperbody | g3 o31 254 109 230 .91|-26¢ 1.02]10.4%sx
Length

Shoulder |_1a 771_ 200 85(1.17a .92|-.48c 70142770
Sagging
"*p<.001 Note) As for the alphabet, groups with
significant differences as a result of Duncan-test

verification are indicated in different letters (a>b>c).

3.1. Characteristics of Upper Body Type
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Table 7. Differences in Measurement Items by Upper Body Type of Male Students aged 16-18 years old

Type 1 Type 2 Type 3 Tpye 4
Factor Measurement Item (n=270) (n=119) (n=153) (n=217) F
M SD M SD M SD M SD
BMI 20.66b | 240 | 28.01a | 3.49 | 20.97b | 2.34 | 20.88b | 2.34 | 262.21**x
Waist Circumference 7238d | 557 | 93.13a | 9.48 | 74.78c | 6.02 | 76.22b | 6.36 | 284.89%xx
(Omphalion)
Waist Circumference 70.60c 5.36 90.02a 9.05 | 72.49b | 552 | 73.70b | 5.89 | 284.77*x*x
Abdomen Circumference 74.36d 544 | 93.58a 9.22 76.73c 5.96 | 78.22b | 6.13 | 255.82%*x
Waist Depth 17.43c 1.66 | 23.28a | 3.06 17.74c 1.68 | 18.28b | 1.88 | 258.08*xx
Waist Depth(Omphalion) 17.51c 1.62 23.33a 3.09 17.78c 1.74 | 18.36b | 1.79 | 260.51**x*
Bust Circumference 82.56d 513 | 98.47a 7.12 | 83.94c 5.25 | 85.93b | 5.67 | 231 52%x*x
Waist Breadth 24.85d 176 | 30.76a | 2.90 | 25.29c 1.90 | 26.18b | 2.02 | 238.91*xx
Waist Breadth(Omphalion) 25.75d 189 | 32.03a | 3.07 | 26.33c 1.97 | 27.34b | 2.15 | 237.50%xx
Circumfere | Hip Circumference
nce/Breadth | (Abdominal Protrusion) 90.27d | 482 | 104.17a | 7.12 | 92.28c | 5.33 | 93.46b | 4.84 | 192.50**=
Bust Depth 19.29d 1.61 23.92a | 2.11 19.82c 1.68 | 20.24b | 1.76 | 201.96*xx
Chest Circumference 87.33c 5.36 | 100.39a | 6.48 | 87.85c | 4.86 | 90.30b | 5.36 | 172.36*x*x
Upperarm Circumference 27.10c 2.65 32.81a 290 | 27.85b | 2.49 | 27.79b | 2.64 | 136.93*x**
Bust Breadth 27.94c 1.64 | 3202a | 213 | 28.11c 1.65 | 28.98b | 1.69 | 165.21*xx
Chest Depth 18.60c 1.44 22.34a 1.98 19.18b 158 | 19.51b | 1.71 147 .31 **x*
Armscye Depth 10.33c 1.09 12.66a 1.44 10.30c 0.95 | 10.83b | 1.08 | 134.30**x*
Chest Breadth 28.76¢ 1.69 | 31.96a 195 | 29.12c 1.79 | 29.79b | 1.64 | 98.47*xx
Armscye Circumference 40.08c 295 | 45.82a 3.63 | 41.93b | 4.06 | 41.41b | 2.87 | 84.85%*x
Neck Circumference 35.34d 1.95 39.05a 243 | 36.80b | 212 | 35.89c | 1.66 | 102.27*x*x
Elbow Circumference 25.94c 1.91 28.93a 1.89 25.97c 1.67 | 27.15b | 1.75 88.45**x
Waist Height 101.86d | 254 | 103.83c | 4.19 | 105.99b | 3.36 |108.52a| 3.03 | 189.28*x*x
Waist Height(Omphalion) 99.28c 2.62 99.73c 402 | 102.95b | 3.29 |105.64a| 2.99 | 192.88**x
Acromion Height 136.03d | 3.39 | 139.46c | 5.03 | 140.40b | 4.10 |144.07a| 3.91 | 165.91**x
Shoulder Height 135.06d | 3.46 | 138.66c | 500 | 139.63b | 4.11 | 143.07a| 3.86 | 164.96**x
Axilla Height 124.13d | 3.34 | 126.24c | 470 | 128.59b | 4.01 [131.28a| 3.80 | 147.18*x*x
Height |Cervical Height 142.90d | 3.50 | 146.08c | 5.09 | 148.23b | 4.35 [150.47a| 4.11 | 144.63**x
Stature 168.84c | 3.82 | 171.62c | 5.67 | 173.83b | 4.67 |176.74a| 4.42 | 129.99*xx
Vertical Upperarm Length 33.71d 1.09 34.38c 1.47 34.88b 1.24 | 3589a | 1.06 | 141.28**x
Arm Length 57.10c 194 | 5923b | 2.77 | 58.81b | 2.20 | 61.19a | 1.77 | 152.60**x*
Upperarm Length 3291c 1.23 34.10b 1.76 33.66b 1.40 | 35.17a | 1.05 | 119.86*x*x
Underarm Length 47 96¢ 2.39 48.47c 2.64 | 50.37b 2.57 | 51.40a | 2.30 93.36%*x
Biacromion Length 41.17b 2.29 42 14a 274 | 40.85c 2.60 |41.8%94a| 2.01 10.42%x
Shoulder |Bishoulder Lengh 4274b | 220 | 43514a | 286 | 41.34c | 2.56 |43.454a| 2.02 | 28.88*xx
Length [Back Interscye, Length 3959c | 247 | 41.71a | 2.97 38.8d 3.00 | 40.38b | 2.23 | 30.83*x*x
Shoulder Length 12.94b 1.11 12.98b 1.26 13.30a 1.28 | 13.09ab| 1.00 3.39%
Waist Front Length 36.04c 179 | 3753a | 2.46 | 36.25bc | 1.80 | 36.58b | 1.92 17.00%xx
%‘;‘(’jeyr Waist Back Length 42.04c | 2.02 | 43.47a | 2.46 | 43.74a | 2.44 | 42.72b | 2.12 | 23.57%*x
Length Waist Front Length(Omphalion)| 38.83c 1.88 41.89a 2.91 39.33b 1.89 | 39.73b | 2.14 57 .62%%x*
Waist Back Length(Omphalion)| 44.74d 2.20 47 64a 3.04 46.88b 247 | 45.76c | 2.39 48.29**x
Shoulder |Right Shoulder Angle 22.17b | 4.47 21.24c 427 26.43a 474 | 19.54d | 3.91 77 .08%x*x
Sagging |Left Shoulder Angle 21.37b | 4.05 19.94c 436 25.20a 5.43 | 19.23d | 3.91 60.35%**
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Table 8. Characteristics and Distribution of Upper Body
Types of High School Male Students aged 16-18

Distribu

Characteristics .
tion

Type

e Shoulder length is long

e Small and narrow upper body
circumference and width

e Normal upper body length

¢ The height of the upper body is low

e Shoulder length is normal

¢ Big and wide upper body
circumference and width

e Long upper body length

¢ The height of the upper body is low

e Shoulder length is short

* Normal upper body circumference
and width 153

¢ Long upper body length (20.2%)

e The height of the upper body is
normal

270

Typel (35.6%)

119

Type2 (15.7%)

Type3
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Fig. 1. Upper Body Shape

Table 9. Distribution of Upper Body Types by Age
of 16-18 Year Old High School Boys

16yrs 17yrs 18yrs Total X2
n (%) | n (%) | n (%) | n (%) df
Type 1|89 (35.5)| 98 270 (35.6
Type 2| 33 (13.1 119 (15.7

Div.

9.290

e Shoulder length is long

* Normal upper body circumference
and width

e Short upper body length

* The height of the upper body is high

217

Typed (28.6%)
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V. Conclusion
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