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Development of Sizing System for Medical Compression Stocking of Korean Men

Wol-Hee Do’ and Nam-Soon Kim

Dept. of Clothing & Textiles, Chonnam National University/Healthcare Ware R&BD Center,
Chonnam National University; Gwangju, Korea

Abstract : The purpose of this study is to suggest the sizing system of medical compression stockings for Korean adult
men in order to develop compression stockings with excellent dimensional fit reflecting the real human body data. Anal-
yses were conducted on the raw data that the subjects consist of 19~60 aged men of Size Korea 2010 in this study. The
stature and weight for the pantyhose stockings, and the ankle circumference and calf circumference for the thighs, knees,
and calf support types of stockings were selected as the basic dimension items. The size interval of the pantyhose stock-
ings were 2cm in stature and 2kg in weight. In addition, the thigh, knee, and calf support types of stockings were set with
ankle circumference and calf circumference set at 1cm intervals. The designation is the same as KS pantyhose standard,
S, M, L, XL. As a result, in the case of pantyhose compression stockings for men, the coverage ratio showed 97.2% in
total, with 46.3% for M, 36.5% for L, 7.4% for S, and 6.9% for XL. In the case of thigh type, knee type and calf support
types, the percentage of coverage was 99.96% in total, with 57.6% in M, 31.1% in L, 4.7% in S, and 1.6% in XL. The
results of this study would help to improve the dimensional conformity of the medical compression stockings for Korean

adult men.
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Table 1. Descriptive analysis of the subjects  (N=2914, Unit: mm)

Measurements Min. Max. M SD
Stature 1480 1935  1708.18  64.10
Hip H. 680 1031 848.62  44.45
Waist H. 879 1224 102792  47.68
Knee H. 351 569 440.69  27.56
Waist breadth 217 383 288.50  25.23
Hip W. 257 397 325.07 16.57
Waist depth 141 348 21623 29.42
Hip depth 164 337 23297  22.55
Crotch H. 635 949 776.87  40.87
Body rise 188 343 25561  21.89
Waist C. 605 1173 83391  86.74
Abdominal extension C. 640 1211 855.25 82.11
Hip C. 761 1207 938.12 56.20
Thigh vertical L. 201 364 280.12  23.85
Waist to hip L. 117 265 189.55 20.51
Outside leg L. 884 1230 103895 49.14
Crotch L. 607 982 75252 57.19
Thigh C. 367 735 55499 4526
Midthigh C. 334 690 513.14  43.40
Knee C. 304 472 370.81 21.26
Under knee C. 281 449 34737  20.10
Calf C. 294 500 376.54  27.99
Minimum leg C. 182 282 221.02 13.35
Ankle C. 221 315 25997  13.18
Foot L. 208 292 25134 1129
Weight (kg) 429 1196 70863 1021

H. : Height, C. : Circumference, L. : Length
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Fig. 1. Sizing systems for pantyhose (KS K 0056: 2009).
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Table 2. Distribution by designation of KS size

Size code S M L XL Total

N 10 389 995 213 1607

% 0.3 13.3 34.1 73 55.0
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Fig. 2. Comparison of KS size & this study subject (N=2,914).
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Table 3. Basic body measurements of compression stocking brands

Basic body measurement

Country Brand
Knee-high type Thigh-high type Pantyhose type
USA A Ankle C., Calf C. Ankle C., Calf C., Thigh C. Ankle C., Thigh C., Hip C.
Italy B Shoe size Height, Weight
Germany C Ankle C., Calf C., Knee C., Midthigh C., Thigh C.

C. : Circumference

Table 4. Sizing systems for medical compression stockings of brand A

Table 6. Sizing systems for medical compression stockings of brand C

(Unit: cm) (Unit: cm)
Size code Ankle C.  Calf C.  Thigh C. Hip C. Size code Ankle C. Calf C. Midthigh C. Thigh C.

S 18-21 28-38 40-62 71-117 I(XS) 18-20 29-33 39-43 43-48

M 21-25 30-42 46-70 76-127 11(S) 20-22 31-35 41-46 45-51

L 25-29 32-46 54-78 81-137 M) 22-24 33-37 44-49 49-55

XL 29-33 34-50 60-81 102-166 V(L) 24-26 35-39 47-52 53-59

Size Korea (men)  18-28 29-50 37-74 76-121 V(XL) 26-28 37-42 50-55 57-63
C. : Circumference VI(XXL) 28-30 39-45 53-58 61-66
VII(XXXL) 30-32 41-48 56-61 64-69

Table 5. Sizing systems for medical compression stockings of brand B Size Korea (men)  18-28 29-50 33-69 37-74

Calf type Shoe size (mm) C. : Circumference
S 220-235
M 240-255
L 260 over 7] 150~172cm7HA] X5 Y= A3t Table 5). & AT
Thigh type Weight (kg) PdAES] Alo]= WS Aund, dolE 208~292mm, 7]
Pantyhose type ~ 40-48  50-56  58-64  66-72  74-80 = 148~194cm, &5FAI= 43~120kgSZ UERGTE B Hal =9
150-154 S S S M A AFsE Al Z7] 220mm ©)3tel dlFsle A= 02%
Stature  156-160 S S M M HREO 2w A2 Fxolu} F7A 80kg ool = A
(cm)  162-166 S M M L 2T} 14.8%] BEE Ko, FU WA AHRp) Folgd ¢
168-172 | M M H2ER] 7Y Al FEE g Z0E wEL vlRk g
o] A5 IR WME)F RtEES 7 Al X5 g
ol go] IS AO=Z o FHr).
1= W99} nmaEd, deEy o) FolelEdle fAR ¥ C BEA=9] A9 [(XS)~VIXXXL)2] 7dAIe] T3o= A
& Holut siHAEH S FHelEwA A HAE=S X Fsfete] dmfjetal 9lom, X4 518 Hele HEEY 18~32
M9} =17 2po)7t YEbtth(Table 4). cm, S0l Ed 29~48cm, FIHA|FHEH 39~61cm, FIHAE
B BElzo] A FE2FHLE S M, LY 353S ARESl] Al 2 43~69cme] HMHE EstL U THTable 6). A Ha=9}
W F7] 220mmTE X HIAZ ZGeom, OM A= A HEEY, FolglEd], siHAE J5S vws|EH A B
38L& S, M, L, XLo| 453& AME3l] B5A 42-80kg, =xrh A 58 W7t WA FFoll= EFekal mig- AlEs)
Table 7. Correlation coefficients of men
Man Stature Crotch L. Waist C. Hip C. Thigh C. Weight
Stature 1
Crotch L. 328" 1
Waist C. -019 576" 1
Hip C. 348" 6997 765" 1
Thigh C. 308" 6517 639" 840” 1
Weight 446" 720" 797" 915™ 852" 1

**p<‘01, C. : Circumference, L. : Length
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Fig. 3. Cross tabulation of weight by stature of men (N=2,914).

Weight (kg)
Men Total
44|46 |48 |50 52|54|56(58(60|62|64(66(68)|70|72(74]76]78|80 84186 (88 (9092|9496 |98|100{102(104|106|108(110|112|116{116( 120 %)
150 0.07 0.07
152 0.03 0.03 0.03 0.03 0.14
154/0.03 0.03]0.07(0.10]0.0310.07{0.03 0.38
156 0.03]0.07/0.07]0.03 0.14/0.07(0.03]0.0710.03] 0.03
158 0.03/0.03 0.03]0.17/0.03/0.17]0.10{0.07{0.10]0.07]0.07{0.07{0.07]0.03 0.03
160 0.03]0.07/0.10/0.07)0.10{0.14/0.24]0.41]0.27]0.34[0.21]0.14]0.17/0.03/0.030.030.
162 0.07] 0.07]0.07{0.17/0.27/0.100.41]0.21{0.48/0.31]0.58)0.38]0.27/0.17/0.17|0.07)0.03 0.03]0.03
164 0.03]0.14[0.170.34)0.51{0.34/0.62|0.510.79]0.51/0.580.51]0.69{0.10{0.17)0.07]0.10{0.03|0.07 0.03 0.03]
166(0.03 0.07/0.14/0.17]0.38)0.380.34[0.75]0.51)0.75/0.89/0.58]0.93) 0.58|0.55[0.24]0.34| 0.07]0.03/0.03/0.03
A 168 0.03/0.03]0.21 0.24{0.17[0.510.65]1.03{0.89/1.031.34]0.82{0.86/0.72]0.45]0.55{0.34|0.17]0.21{0.07{0.10]0.07]0.03 0.07 0.03[0.03
S (170 0.07/0.10{0.10{0.10]0.240.69/0.62{1.00|1.17|1.03| 1.2 [1.17]1.030.69/0.48[0.48 0.41]0.07{0.100.07]0.03
g 172 0.07]0.03[0.07]0.21)0.38]0.62(0.650.86]0.89{1.10{1.00]0.96]1.00{1.00/0.79]0.75 0.21]0.17[0.310.10]0.10{0.07{0.030.03}0.03 0.03]0.03
© (174 0.03]0.03[0.03/0.38]0.58{0.41(0.960.89]0.93]0.72{1.13]0.55]1.13[0.690.86| 0.27]0.38[0.17/0.31 0.21]0.07/0.070.03]0.07 0.03 0.03
@ (176 0.07/0.03[0.10{0.17)0.38/0.17{0.62{0.72]0.79] 0.65[0.82{0.65]0.82]0.89/0.65[0.38]0.410.45/0.31{0.21{0.10/0.07/0.10{0.17}0.07 0.03/0.03 0.03]
178 0.03 0.070.17{0.14[0.38]0.510.58|0.65[0.82]0.65)0.58/0.72{0.58 0.45/0.340.31]0.24{0.100.10)0.07/0.03}0.10; 0.03
180 0.03]0.03[0.10{0.10]0.17]0.27{0.27]0.24]0.69|045(0.38{0.38]0.65)0.27 0.41]0.31/0.34/0.27]0.10{0.14/0.21)0.03}0.07 0.03]0.03 0.03
182 0.07/0.17(0.07)0.17]0.24[0.14/0.210.31{0.31{0.27]0.17]0.17{0.14/0.14]0.07]0.07(0.14 0.1040.03/0.03[0.07]0.03 0.03 0.03
184 0.03]0.03/0.030.07]0.14[0.14/0.14)0.07]0.10{0.030.10]0.10{0.14/0.14)0.03]0.10{0.03/0.10 0.07, 0.03[0.03 0.03]0.07
186 0.07[0.10/0.07, 0.14)0.03]0.07{0.07]0.07]0.070.03(0.10{0.10} 0.03/0.0
188 0.03 0.07 0.07(0.03 0.03]0.07{0.07 0.03 0.03 048
190 0.03 0.03[0.03 0.03 0.03 0.17
192 0.03 0.03 0.07
194 0.03 0.03 0.07
Total (%)10.07(0.14]0.10 0.38/0.2110.1710.17/0.17{0.1010.03/0.03]0.03] 0.03 | 100
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Weight (kg)
50 52 54 56 58 60 62 64 66 63 70 72 74 | 76 | 78 80 82 84 86 238 a0 92 94 96 98

Stature (cm)

Fig. 4. Cross tabulation of weight by stature of men (N=2,831).

Table 8. Distribution by designation of panty type E AHEH, M3Hd slgshs H)go] 463%= 7P B3, L
Size code S M L XL Total FH0] 36.5%, STAHL 74%, XLEHL 6.9% <O= 7@_1}]
N 216 1350 1064 201 2831 97.2%2] XFANES UYERNATK(Table 8).
% 74 463 365 69 912 791 420 WA 918 WENY QrukzEle] 7 540 )
Stature (cm)  154-176 156-184 160-186 166-186 154-186 =2 3= yyzka TFAXE Table 990 AXSHITH
Weight (kg) 50-62 58-74 68-88 84-98 50-98 B ALE Edlo] AAE =< S 93 MY et

T2 @AY 038%= 2 Aol7b WAl a9 A A 2)

27} QA =AA 7] 154~186cm, BFAl 50~98kg TS Z AA

Afolz Ao = A SISITHFig. 4). SHAY, 759, ToRIEEY e KSolM 7
WENY el oid & A7idAee] 34Y £x = A 0] flol 9 88 ke BRI &

o
)

AY, $54, SolInsd o8g e Aol

I

Table 9. Descriptive analysis by designation of men (Unit: mm)
S(n=216) M(n=1350) L(n=1064) XL(n=201) Total(N=2831)
Measurement
M SD M SD M SD M SD M SD
Stature 1633 50.50 1689 52.35 1732 52.60 1770 43.68 1707 61.31
Hip H. 807 38.48 840 40.10 860 39.17 881 35.71 848 42.86
Waist H. 978 38.50 1016 41.32 1043 40.36 1070 34.83 1027 45.77
Knee H. 420 24.60 435 25.78 447 25.21 460 22.12 440 26.82
Waist breadth 256 16.51 277 17.21 300 16.81 326 15.40 288 23.84
Hip W. 302 10.31 318 10.70 333 10.52 350 11.93 325 15.62
Waist depth 189 22.30 205 23.85 227 24.04 250 19.97 215 28.05
Hip depth 205 16.35 223 15.13 243 15.75 266 16.41 232 21.32
Crotch H. 746 35.38 770 37.66 785 37.65 801 36.78 776 39.55
Body rise 236 18.66 249 18.60 263 19.74 275 21.95 255 21.63
Waist C. 738 62.03 798 64.97 869 62.36 951 54.08 831 82.03

Abdominal extension C. 760 57.40 820 57.81 890 56.09 972 50.20 852 77.02
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Table 9. Descriptive analysis by designation of men (continued) (Unit: mm)
Hip C. 855 26.28 911 29.67 967 31.53 1029 32.03 936 51.79
Thigh vertical L. 267 22.10 277 22.74 283 22.58 294 21.80 280 23.32
Waist to hip L. 176 21.39 186 19.07 194 19.10 203 18.99 189 20.29
Outside leg L. 987 37.67 1026 4245 1055 41.58 1084 36.15 1038 47.29
Crotch L. 687 40.43 728 40.50 779 43.69 825 50.73 751 5522
Thigh C. 488 29.48 536 28.18 578 28.78 619 29.33 554 42.71
Midthigh C. 450 26.22 494 26.91 535 28.27 575 27.71 512 41.00
Knee C. 341 10.10 361 12.61 381 13.50 404 15.16 370 20.02
Under knee C. 320 10.91 338 12.64 357 13.01 378 14.11 347 19.00
Calf C. 338 15.23 364 17.67 390 19.35 418 18.35 376 26.50
Minimum leg C. 205 8.60 216 9.64 227 10.07 238 10.73 221 12.72
Ankle C. 244 9.66 255 10.20 265 10.28 276 9.80 260 12.77
Weight 55 3.01 65 3.88 77 4.18 90 3.71 70 9.33
C. : Circumference, H. : Height, L. : Length
ia Ankle circumference (cm)
en
19 20 21 22 23 24 25 26 27 28 Total (%)
30 0.07 0.07
31 0.07 0.45 0.55
32 0.03 0.51 0.82
33 0.03 0.69 2.06
34 0.07 137 5.35
3s 007 075 003 861
36 1181
37 14.38
’:E: 38 | 1479
B 39 003 | 1253
8 40 10.47
B
E 41 7.04
g 42 5.01
8 43 3.09
44 172
45 0.69
46 0.48
47 0.34
48 0.07
49 0.03
50 0.07
Total (%) 470 1661 | 2024 | 2646 | 1448 6.18 1.34 0.41 0.21 99.97
s -I v . [ XL

Fig. 6. Cross tabulation of ankle circumference by calf circumference of men.
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Table 10. Distribution by designation of thigh, knee, calf support type

Size code S M L XL Total
N 136 1679 907 48 2913
% 4.7 576  31.1 1.6 99.96

Ankle circumference (cm) 19-22  20-24 22-26 23-28 19-28
Calf circumference (cm) 30-35 33-40 36-44 42-50 30-50

1.6% <22 AA 99.96%2]
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Fig. 7. Sizing table compression stocking of thigh, knee, calf support for men.
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