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A Study on Sizing System for the Competitive Manufacturing
Environment of Domestic Apparel Product
-Based on the Outerwear of Men in Their Twenties-
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Abstract : For proper communication among manufacturers in many countries and for consumer’s convenience in pur-
chasing garments imported from foreign countries, the ISO revised the size designation system in 1969. Since 1970's
many countries have revised their standard sizing system by adopting the ISO system. The purpose of this study is to
satisfy domestic consumer's needs by developing a sizing system based on that of ISO for Korean men in their twenties,
and to contribute to entering the international fashion market by manufacturing high quality apparel products. The results
were as follows: By measuring and analyzing of men in their twenties, average height is 172 cm, average chest girth is
92.8 cm, average hip girth is 93.4cm and average drop is 15.8. According to the result to analyzing body type of this study,
athletic type(drop 18) is 47.8%, regular type (drop 12) is 37.3%, the 2 types covers 85%.

Key words: ISO, body type, drop, athletic type
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Table 1. Items for body measurements

Table 2. ISO body types and mean of drop value

Body type Code Mean of drop value
Athletic(Z= 2 2 W) A 18 cm
Regular( £ %) R 12cm
Portly(5- 5 &%) P 6cm
Stout(Fut}x1%) S Ocm

C -6 cm

Corpulent(¥] 2+3)
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Items

1 Stature(7])

2 Chest gith(17t+E )

3 Waist girth(31 2] & &)

4 Hip girth(J @l E4)

5 Front interscye breadth(%H¥)

6 Back length(F 4 ©])

7 Perineum height(&&°])

8 Sleeve length(Zrf 4 o))

9 Posterior shoulder length(o} 7] & Aot Z ©])
10 Back interscye breadth(¥ &)
11 Shoulder length(e} 7} 2 o1)
12 Front waist length(%2 ©])
13 Waist front length (234 7))
14 Armhole length(Z15 7 ©])
15 Armhole depth(¥ 5 57)

16 Armscye girth(X & E#])

17 Upper arm girth(R &5 7))

18 Elbow girth(Z& 2] &)

19 Wrist girth(£5-8#))

20 Neck to ulnar styloid length(3}+3)
21 Elbow length(Z¥ x| 7Z o])

22 Slacks length 1(3] oA TEX])
23 Slacks length2(&] 2ol A uleh)

24 Patella center height(F-& & °J)

25 Thigh girth(¥l & t}2] &)

26 Knee gith(F*&E )

27 Ankle girth(2=-E3)

28 Body weight(& 7))

29 Drop value(chest-waist)

30 Drop value(chest-waist)
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Table 4. The distribution of stature according to the ISO size sys-
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Table 3. The basic statistics of total body measurement
Items Mean S.D Min. Max.
1 Stature(7]) 17195 5.49 157.00 188.20
2 Chest girth($ 715 E4) 92.77 5.50 78.00 110.00
3 Waist girth(3] 2] £4)) 76.94 5.42 65.50 97.40
4 Hip girth(% @ o] &4)) 93.44 4.80 78.10 109.20
5 Front interscye breadth($t#) 41.14 2.76 33.50 52.00
6 Back length(%2 o) 4732 2.62 39.20 56.00
7 Perineum height(3 % ©]) 75.56 4.05 64.20 93.00
8 Sleeve length(Z =i Z o) 5895 273 50.00 68.00
9 Posterior shoulder length(¢]7]& % A}o] Z o]) 4228 249 34.00 50.50
10 Back interscye breadth(3) =) 36.22 2.14 30.50 47.50
11 Shoulder length(®}7) 4 o)) 13.70 1.08 11.00 17.50
12 Front waist length(%t7 o)) 4758 2.48 39.50 54.20
13 Waist front length(34 2 o)) 40.44 5.32 33.00 138.80
14 Armhole length(A S o)) 19.96 1.94 15.00 28.50
15 Armhole depth(Z1%57)) 11.00 121 7.50 16.80
16  Neck girth(ZE8l) 35.78 1.95 31.30 48.70
17 Armscye gith(FES3)) 4183 3.03 34.70 55.20
18 Upper arm girth(R ZE4]) 28.89 2.69 22.60 37.60
19 Elbow girth(ZEXE4)) 29.05 248 22.50 39.60
20 Wrist gith(&=Z54d) 16.40 1.02 1320 25.30
21 Neck to ulnar styloid length(3}%) 78.11 3.37 69.00 88.50
22 FElbow length(Z& ] Z o]) 3533 1.93 30.50 45.50
23 Slacks length 1(3 2] olA WEX]) 95.76 433 82.20 111.00
24 Slacks length2(3 g}l A] ubeh 102.61 450 89.20 118.50
25 Patella center height(%-2 o)) 4581 273 39.20 65.40
26 Thigh girth(X 2 t}el £3) 53.15 434 39.40 65.50
27 Knee ginth(F&54) 37.14 293 29.50 15820
28 Ankle girth(2=5d) 23.14 1.68 19.70 33.20
29  Body weight(E5-A)) 65.24 8.39 44.00 96.00
30 Drop value(chest-waist) 15.83 4.14 .60 32.10
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Table 5. Classification of body type based on drop value

Bedy type Drop - Frequency (count) Frequency(%) Mean of drop
30 (27~33) 2 0.46 29.95
24 (21-27) 42 9.61 2298
athletic(= ¥ X9 H) 18 (15~21) 209 47.83 17.52
regulan EE& %) 12 ( 9~15) 163 37.30 12.89
portly(%-5 &%) 6(3~9 19 435 7.62
stout( = v} 2}2 &) 0 (-3~ 3) 2 0.46 1.30°
Table 6. The mean value and variance analysis of body measurements
Body type
Items Reversed triangle Athletic Regular Portly F-statistics
drop 24 ~ drop 18 drop 12 drop 6
M G M G M G M G
Stature 173.13 a 171.98 a 171.54 a 172.40 a 1.026
Chest girth 97.49 a 93.49 b 90.97 c 89.96 c 22.680%**
Waist girth 74.20 c 75.78 c 78.08 b 82.89 a 19.823%+**
Hip girth 93.03 a 93.18 a 93.78 a 94.22 a 0.779
Frontinterscye breadth 41.50 a 41.35 a 40.85 a 40.70 a 1.492
Back length 46.15 b 47.38 a 4751 a 47.68 a 3.415*
Perineumn height 76.60 a 75.38 a 75.34 a 76.98 a 2.179
Sleeve length 59.31 a 58.78 a 58.97 a 59.87 a 1.415
Posterior shoulder length "4252 a 42.49 a 42.04 a 41.64 a 1.663
Back interscye breadth 37.15 a 3643 a 3591 b 34.81 c o B213%wx,
Shoulder length 13.70 a 13.79 a 13.65 b 13.24 b 2.008
Front waist length 4747 a 4749 a 47.72 a 47.65 a 0.307
Waist front length 39.64 a 40.02 a 41.15 a 40.78 a 1.761
Armhole length 19.62 a 19.99 a 20.08 a 19.52 a 1.049
Armhole depth 11.47 a 11.08 a 10.77 b 10.90 b 4.623%*
Neck girth 36.12 a 35.83 a 35.61 a 36.03 a 1.022
Armscye girth 43.01 a 41.83 b 4148 b 41.89 b 2.978*
Upper arm girth 29.31 a 28.97 a 28.71 a 28.717 a 0.675
Elbow girth 29.98 a 29.06 b 28.82 b 28.96 b 2.522
Wrist girth 16.48 a 16.49 a 16.24 a 16.62 a 2.303
Neck to ulnarstyloid length 78.05 a 78.06 a 78.07 a 79.09 a 0.667
Elbow length 35.77 b 3524 b 3522 b 36.1 a 2.304
Slacks length 1 97.17 a 95.99 b 95.06 b 95.97 b 3.226%
Slacks length2 104.19 a 102.85 b 101.85 b 102.91 b 3.647*
Patella center height 46.32 a 45.82 a 45.60 a 4641 a 1.190
Thigh girth 53.20 a 53.16 a 53.12 a 53.26 a 0.009
Knee girth 36.89 a 37.17 a 37.09 a 37.86 a 0.587
Ankle girth 2322 a 23.11 a 23.09 a 23.66 a 0.859
Body weight 66.33 a 64.99 a 65.04 a 66.96 a 0.659
Drop value(chest-waist) 2329 a 17.52 b 12.89 ¢ 7.07 d 692.185 ***

*p<0.05, **p<0.01, ***p<0.001, F&H Z7] :a>b>c>d(M = mean value, G=group)
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Table 7. The distribution of stature and chest girth according to body type
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(athletic: drop 18)

Stature (based on ISO)

Chest girth Total
158 ¢cm 164 cm 170 cm 176 cm 182 cm 188 cm
76 0.
80 0
84 1(0.22) 2(0.46) 4(0.92) 4(0.92) ’ 11
88 2(0.46) 10(2.29) 24(5.49) 7(1.60) 2(0.46) 45
92 3(0.69) 10(2.29) 32(7.32) 15(3.43) 8(1.83) 1(0.46) 69
96 4(0.92) 16(3.66) 16(3.66) 6(1.37) 42
100 4(0.92) 10(2.29) 13(2.97) 3(0.69) 30
104 ) 3(0.69) 5(1.14) 1(0.22) 9
108 1(0.22) 2(0.46) 3
Total 6 30 89 61 22 1 © 209
SHEAN = AAY 1% o3 AA L UL
Table 8. The distribution of stature and chest girth according to body type (regular: drop 12)
Stature (based on ISO)
Chest girth Total
158 cm 164 c¢m 170 cm 176 cm 182 cm 188 cm
76
80 3(0.69) 2(0.46) 1(0.22) 6
84 1(0.22) 6(1.37) 8(1.83) 1(0.22) 16
88 2(0.46) 10(2.29) 22(5.03) 15(3.43) 5(1.14) 54
92 8(1.83) 16(3.66) 20(4.58) 5(1.14) 49
96 1(0.22) 12(2.75) 9(2.06) 1(0.22) 23
100 5(1.14) 3(0.69) 3(0.69) 11
104 3(0.69) 3
108 0
Total 4 27 65 49 17 0 162
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Table 9. Athletic(A: drop 18), Body measurement of group stature

170 cm (Unit: cm)
Size
Items
88 A 92 A 96 A 100 A
Stature 169.97 17040 17016 170.82
Chest girth 88.67 91.69 95.85  100.12
Waist girth 71.76 7427 77.33 82.01
Hip girth 89.91 91.25 94.34 97.75
Back inter scye breadth 39.85 40.01 42.26 43.68
Back length 46.45 46.79 46.34 47.69
Perineum height 74.28 74.24 74.49 74.04
Sleeve length 57.46 58.38 58.04 58.85
Posterior shoulder length  41.75 41.28 43.64 44.21
Slacks length2 10172 10158 101.16  101.72

Thigh girth 50.46 51.59 54.27 54.97

3.2. 29| HAE AOI=AAH =AtL
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Table 10. Athletic (A: drop 18), Body measurement of group stat-

ure 176 cm (Unit: cm)
Size
Items

92 A 96 A 100 A
Stature 175.72 176.39 175.14
Chest girth 9223 95.85 100.18
Waist girth 75.01 71.7% 8232
Hip girth 93.29 94.70 97.83
Back inter scye breadth 41.85 42.10 43.70
Back length 48.69 48.34 48.93
Perineum height 76.93 77.91 77.43
Sleeve length 59.72 60.76 59.50
Posterior shoulder length 4253 42.60 44.29
Slacks length2 105.28 105.69 104.67
Thigh girth 53.81 55.22 57.43

Table 11. Regular (R: drop 12), Body measurement of group stat-

ure 170 cm (Unit; cm)
Size
Items

88 R 92 R 9 R
Stature 170.48 170.10 169.49
Chest girth 88.05 91.96 95.63
Waist girth 7543 78.51 82.54
Hip girth 91.26 93.31 97.97
Back inter scye breadth 39.78 40.61 41.10
Back length 47.00 47.12 47.38
Perineum height 74.35 74.08 73.55
Sleeve length 58.42 58.19 58.84
Posterior shoulder length 40.95 41.59 42.08
Slacks length2 100.61 100.98 100.93
Thigh girth 51.50 53.03 56.08

Table 12. Regular (R: drop 12), Body measurement of group stat-

ure 176 cm (Unit: cm)
Size
Items

88 R 92 R 96 R
Stature 175.36 175.11 174.32
Chest girth 88.53 92.49 96.30
Waist girth 76.37 79.73 83.13
Hip girth 92.56 9591 97.86
Back inter scye breadth 40.13 41.88 42.64
Back length 48.70 47.70 49.19
Perineum height 78.43 77.69 77.00
Sleeve length 60.37 60.13 60.36
Posterior shoulder length 42.01 43.61 42.54
Slacks length2 104.74 104.98 103.77
Thigh girth 51.99 53.42 56.36

170, 176, 182, 188 cme] 52FO2 HEF3lT Utk 1SO0A
B =& (drop)l @t AFL Tuble 29} o] SElRloE BEF
32 U, Y71EEFE 84~116cm AloloiA] 4cm &) 7443
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6cme] ZFAXFE Ur At} @AE 9jojFe Fusds
£ dgelgd, "t Ed, HE, $Hol, uixZo], Azl
A o), YAAF oS A3 firt. Table 137 Table 14

Table 13. The ISO size of men's apparel (Athietic)
Group 176 cm

(Unit: cm)

Group 170 cm

Busic part of body

Chest girth 92 96 100 92 9 100
Waist girth 72 76 82 72 76 82
Stature 170 170 170 176 176 176
Refered part

Hip girth 92 96 100 95 97 101
Thigh girth 52 53 55 52 54 56
Back interscye breadth 38 39 40 38 38 39
Back length 4 45 45 45 46 46
Slacks length 106 106 106 110 110 110
Perineum height 79 78 78 82 82 81
Sleeve length 5% 59 59 61 61 61
Total crotch length 67 69 70 68 69 71

ISO/TR 10652:1991(E)

Table 14. Body type classification in Japan

Body type Drop
J drop 20
Y drop 18
Y drop 16
YA drop 14
A drop 12
AB drop 10
B drop 8
BB drop 6
BE drop 4
E drop 0
JIS 1L4004-1996
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Table 15. Stature classification in Japan

Stature Index mark
155 c¢cm ) 2
160 cm 3
165 cm 4
170 cm 5
175 cm 6
180 cm 7
185 cm 8
185 cm 9
190 cm 10
JIS 1.4004-1996

Table 16. Body type classification in Germany

Body type Stature Drop(cm) Stature(cm)
Regular Medium 12 168~186
Slim Tall 10 177~190
Large Medium 6~8 168~184
Athletic Medium 16 168~182
Athletic Tall 16 180~190
Stocky Short 4~6 155~174
Stocky Medium 8 162~180
Portly Short -4 162~170
Portly Medium -4 166~178

HAKA-Verbandes, Germany

DOBELAHER )] FX5HaE 71808 313 3o,
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Table 17. Size indication of men's apparel in Germany
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Table 18. The size of men's apparel in Germany(Athletic: drop 14,

Medium : 168~182 cm) (Unit: cm)
Size system
Items

440 460 480 500
Basic part of body
Chest girth 88 92 96 100
Waist girth 72 76 80 84
Stature 168 171 174 177
Refered part
Hip girth 92 ° 96 100 104
Back interscye breadth 38 39 40 41
Back breadth 42 43 44 45
Slacks length 98 100.5 103 104.5
Perineum height 74 76 78 79
Interior sieeve length 43 44 45 46
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Body type classificatiom

Size indication methods

Examples of size indication

Regular Medium 1/2 of chest girth. 46,48,50,52,54,56
Slim Tall measurement of chest girth 90,94,98,102,106
Large Medium Regular Medium+100 146,148,150,152
Athletic Medium put O in the back of Regular Medium number. 460,480,500,520
Athletic Tall put O in the back of chest girth number. 900,940,980,1020
Stocky Short put 5 in the back of Stocky Medium number. 235,245,255,265
Stocky Medium 1/4 of chest girth. 23,24,25,26,27,28
Portly Short put 5 in the back of Portly Medium number. 495,515,535,555,575
Portly Medium Regular Medium+1. 49,51,53,55,57,59
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Table 19. The size of men's apparel in UK (Athletic figure)

Table 21. The size comparison of men's apparel in foreign country

(Unit: em) (Unit: cm)
The below age 35, Athletic(drop 18), Stature Chest firth Waist girth
Items
Stature 170~178 cm 1SO 6 4 4-6
Basic part of body Japan 5 2 2
Chest girth 88 92 96 100 German 3 4 4
Waist girth 70 74 78 82 UK 8 4 4
Stature 170~178 This study 6 4 4
Refered part
Hip girth 90 94 98 102
Back interscye breadth 37 38 39 40 Table 22. The deviation value of men's outwear (Unit: cm)
Back length 434 43.8 442 44.6 -
92 96 100
Sleeve length 636 642 638 654 _ Size systems 88
Perineum height 78 79 80 81 Hip girth 9
Crotch length 268 272 212 28 IS0 - 0 +
Germany -4 0 +4 +4
UK -4 0 +4 +4
. . . . . This study -13 0 +3.1 +3.4
Table 20. The comparison of size spec in this study & foreign Stature
country (Unit: cm) 1SO _ 0 0 0
Size system Germany -3 0 +3 +3
UK UK 0 0 0 0
Items ISO  Germany (92;7 4 This This study 0 0 0 0
(92-72-170)  (460) 170-178) study Back interscye breadth
- ISO - 0 +1 +1
Basic part of body Germany 1 0 +1 +
Chest girth 92 92 2] 91.7 UK - 0 +1 +1
Waist girth 72 76 74 743 This study 02 0 423  +14
Stature 170 171 170~178 1704 Back length
Refered part IS0 - 0 +1 0
Hip girth 92 96 94 91.3 Germany 1 0 +1 +1
Back interscye breadth 38 39 38 40.0 UK 04 0 +04 +04
Back length 44 43 438 46.8 This study 03 0 05 +135
Perineum height 79 76 79 74.2 Perineum height
Sleeve length 59 - 64.2 584 SO R 0 1 -1
Slacks length 106 100.5 - 101.6 Germany 2 0 » ")
Thigh girth 52 - - 51.6 UK A1 0 +1 +1
Perineum front & 67 . ) ) This study 0 0 +02 04
back length Slacks length
ISO - 0 0 0
Germany 2.5 0 +2.5 +2.5
A4E 1809 E 6em, FFE 8em, YBL 5cmE A% UK 1 0 - -
A4 1A This study -0.1 0 04 +0.5
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