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An Analysis of Three-Dimensional Head Anthropometric Data to
Select Respirators for Korean Users

Jung-Keun Park” - Se-Dong Kim - Hyoun-Min Cho
Occupational Safety and Health Research Institute, Korea Occupational Safety and Health Agency

ABSTRACT

Objectives: This was to examine and explore the elements of Size Korea 6th 3D head anthropometric database
and to provide basic information for the selection of respirators in Korea.

Methods: This was a pilot study for the first year of work in a two—year—project initiated at KOSHA in 2021. 3D
head dimensions data were obtained from the Size Korea Center managing the Size Korea 6th 3D national
anthropometry survey databases. The 3D head dimensions data, including 45 dimensions, were used in line
with 1SO standards (e.g., ISO/TS 16976-2) for examinations, comparisons, statistical analyses, etc.

Results: A total of 3,088 subjects were finally determined in this study. The main features were: Male subjects
were 52.5%; the highest age group was 15-29 at 36.7%: unhealthy weight group based on BMI was 31.7%;
and survey area was the capital region. For the 6th 3D head dimensions data with 45 items, the means and
standard deviations for ‘Face length’ were 115.9+7.5 cm for males and 107.3+6.9 cm for females
respectively while those for ‘Face width’ item were not available since there was no such item in the data.
Numerous findings were discussed accordingly.

Conclusions: This study showed that there were likely requirements for improvements in the 6th 3D head
anthropometric data as follows: Standardization of Korean and English terms; addition of head dimensions
items missed in the Size Korea survey; and reliability of generalizability for subjects, suggesting that the study
results can be used for further studies or improvement of respirator selection in Korea.

Key words: 3D anthropometric data, head dimensions, respirators, respirator selection, Size Korea
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Table 1. General characteristics of subjects in this study
(N= 3,088 persons)

Variable Subject(%)" Remarks
Male 1,620(52.5)
Gender
Female 1,468(47.5)
(15 336(10.9)
Age 15729 1,135(36.7)
(Year)  30-44 599(19.4)
45-69 1,018(33.0)
(185 281(9.1) Underweight
BMI 185-249  2,110(68.3) Healthy weight
(ka/m)T 2530 617(20.0) Overweight
>30 80(2.6) Obesity
2010 846(27.4) Age: 20-39
S““(’fgargear 2012 1213(39.3) Age: 40-69
2013 1,029(33.3) Age: 13-18
Total 3,088(100.0)

*Among 4,778 participants in the Size Korea 6th 3D Head
Measurement Survey, those without head dimensions,
without 3D image data, or with 3D image data in quality
deficiency were excluded; tBody Mass Index(WHO, 2021).

Table 2. List of landmarks (N= 3,088 persons)
Landmark positioning

Left and right

Landmark’

Alare(wings of nose)

Cheilion Left and right
Chin(menton™)
Ectocanthus Left and right

Left and right
Left and right

Endocanthus(nasal root point)
Euryon

Glabella

Gonion(gonial angle) Left and right
Lateral neck Left and right
Occiput
Otobasion Left and right
Pronasale

Pupil Left and right
Sellion
Stomion
Subnasale
Tragion Left and right

Vertex(top of head)

*Terms were specified in line with the corresponding terms
in 1ISO/TS 16976-2 or Size Korea 5" Head Measurement
Survey data(KATS, 2004; 1SO, 2015); T Review required.

www. kiha.kr
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HE S 52 Table 33 ZkoH, 457 =0 =
=R HEEE 35 5 B8ol(common term)
7} Q= A9 Z5o ®715H90H, Size Korea A|5Ak
3DHESAY A HIA Y §igd FE8olE %}}—3}5
E 319t} ISO/TS 16976-20014 F835H thee o
454 g5 5 ‘04%_/,57511 Zo](Menton Sellion length
E= Face length) @52 Table 30 Z3Eo] Qlont

‘=] (B1zygomat1c breadth = Face width)'3
=2 At

(N= 3,088 persons)

Terms described in Size
Korea 5th Survey report

Table 3. List of head dimensions

Dimension(common term)”

Biectocanthus breadth Biocular breadth
Bigonial breadth(jaw width)
Bilateral-neck vertex arc

Binasal-root-point breadth Interocular breadth
Bitragion breadth

Bitragion chin arc

Intertragion breadth
Bitragion coronal arc Bitragion arc
Bitragion sellion arc

Bitragion subnasale arc
Ectocanthus occiput breadth, L Ectocanthus to wall
Ectocanthus occiput breadth, R Ectocanthus to wall
Ectocanthus tragion breadth Ectocanthus to tragion
Glabella occiput breadth(head length)
Glabella vertex occiput arc

Head breadth

Head circumference

Sagittal arc of head

Interotobasion—superius breadth
Interpupilary distance Interpupilary breadth
Lip length

Menton occiput breadth Menton to wall
Menton sellion length(face length)
Menton subnasale length

Nose breadth

Nose protrusion

Nasal breadth

Nose height
Otobasion—superius sellion breadth Otobasion superius to sellion
Pronasale occiput breadth Pronasale to wall
Pronasale sellion length® Subnasale-sellion length

Sellion occiput breadth Sellion to wall
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Table 3. Continued (N= 3,088 persons)
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Terms described in Size

Dimension(common term)” ) B S (el

Stomion occiput breadth
Subnasale sellion length(nose length)

Tragion glabella breadth Tragion to glabella

Tragion occiput breadth, L
Tragion occiput breadth, R
Tragion stomion length
Vertex ectocanthus length, L

Vertex ectocanthus length, R

Tragion to wall

Tragion to wall

Tragion to stomion
Ectocanthus to top of head

Ectocanthus to top of head

Glabella to top of head

Gonial angle to top of head

Vertex glabella length

Vertex gonion length

Vertex menton length(head height)
Vertex pronasale length Pronasale to top of head
Vertex sellion length Sellion to top of head
Vertex stomion length Stomion to top of head
Vertex subnasale length Subnasale to top of head
Vertex tragion length, L Tragion to top of head

Vertex tragion length, R Tragion to top of head

*Terms were specified in line with the corresponding terms
in 1ISO/TS 16976-2 or Size Korea 5" Head Measurement
Survey data(KATS, 2004; I1SO, 2015); tTo be a vertical
length which is different from Subnasale-sellion length.

Table 4. Anthropometric data for head dimensions in male subjects

fI8t X M2 ANZFSH C0[EQ] 24 525

4. H2|57d H|0|E

45714 WEEd = 2449 JIAISHSHE HolH
o tigt 7|eBARA A7t AREE AT EA ATl
A= 1,62090] Frofstolar, 7 o] wet roft
&, B, AR 4G AL WEISR(Gth,
25th, 50th, 75th, 95th)= Table 4%} 2%ttt o=t
A+ A 1,46870] Fofstelom, mRViX = g
54 7leSAEA 2= Table 59F 2%k

HYEy 5 T d=2FFZol(Menton Sellion
length T+ Face length) =9 H+37 FEHA=
e Z2F 115.947.5 cm, 107. 3+69 cm& WEF
om, Fagh gt ¥ WEAF= 47 Table 4 ¥
Table 59+ ZUth. It ‘m%ﬁH](Blzygomatlc
breadth T+ Face width) &52] 54 do]e& At
=T 4 gl

V.

2k

1. Size Korea 3DHZ|EX XA}
Size Korea 3DHE &4 do]El&= A1XEE A|7A}
% A5} Al6Ake] 3DZ7 A DBY] dH-= ZFEH

(N= 1,620 persons)

: . . : Percentile
Dimension(common term) Subject Mean  SD Min Max
5th  25th  50th 75th  95th
Biectocanthus breadth 1033 1034 6.7 81 126 92 99 104 108 115
Bigonial breadth(jaw width) 1605 128.0 10.8 90 161 110 121 129 135 146
Bilateral-neck vertex arc 1033  639.0 24.1 561 711 599 623 639 655 679
Binasal-root-point breadth 1605 36.1 7.7 21 59 26 30 34 43 49
Bitragion breadth 1605  163.3 9.3 134 203 150 157 163 169 180
Bitragion chin arc 1033 343.0 302 277 445 307 323 336 363 410
Bitragion coronal arc 1604 3769 236 294 466 335 363 377 390 416
Bitragion sellion arc 1033 2947 23.7 248 463 267 279 289 302 345
Bitragion subnasale arc 1033 3076 284 265 402 276 289 300 315 373
Ectocanthus occiput breadth, L 1604 1745 8.7 148 204 161 169 174 180 190
Ectocanthus occiput breadth, R 1604 1745 9.2 147 207 160 168 174 180 190
Ectocanthus tragion breadth 1033 792 121 52 126 64 72 76 82 106
Glabella occiput breadth(head length) 1605 194.6 9.2 165 229 180 188 194 201 210
Glabella vertex occiput arc 1604  336.7 498 252 497 280 297 316 389 421
Head breadth 1605  165.4 8.8 136 192 150 160 166 171 179
Head circumference 1605 586.0 215 520 696 554 571 584 599 622
Interotobasion—superius breadth 1605 1514  20.1 102 189 117 131 159 167 176
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Table 4. Continued (N= 1,620 persons)
) ) } ) Percentile
Dimension(common term) Subject Mean  SD Min Max

5th  25th  50th 75th  95th

Interpupilary distance 1604 69.5 54 53 90 61 66 70 73 78
Lip length 1605 49.8 8.8 26 78 37 43 49 57 64
Menton occiput breadth 1033  180.8 13.1 141 223 160 172 180 190 203
Menton sellion length(face length) 1604  115.9 7.5 92 143 103 111 116 121 128
Menton subnasale length 1033 63.8 5.9 44 91 55 60 64 67 74
Nose breadth 1604 36.5 34 25 56 31 34 36 39 42
Nose protrusion 1033 13.6 2.3 6 23 10 12 14 15 17
Otobasion—superius sellion breadth 1033 92.5 8.1 65 120 79 87 93 98 105
Pronasale occiput breadth 1033 207.8 8.9 179 237 193 202 208 214 223
Pronasale sellion length 1033 37.4 3.7 27 50 31 35 37 40 44
Sellion occiput breadth 1033  188.2 7.3 164 212 177 183 188 193 200
Stomion occiput breadth 1604 1965 11.2 154 237 178 189 197 204 215
Subnasale sellion length(nose length) 1605 53.2 4.0 41 68 47 51 53 56 60
Tragion glabella breadth 1033 98.7 123 70 136 82 91 97 105 124
Tragion occiput breadth, L 1604 95.6 12.0 53 124 69 91 97 104 111
Tragion occiput breadth, R 1604 95.7 122 48 130 69 91 97 104 112
Tragion stomion length 1033 1444 138 118 191 129 136 141 147 177
Vertex ectocanthus length, L 1604  120.3 9.3 89 148 105 114 120 126 135
Vertex ectocanthus length, R 1604 121.8 9.2 89 148 107 116 122 128 137
Vertex glabella length 1033 96.2 108 64 133 79 89 96 103 115
Vertex gonion length 1033 2028 143 170 260 181 191 202 214 226
Vertex menton length(head height) 1604 2341 12.7 180 274 213 227 235 242 254
Vertex pronasale length 1033 156.1 11.2 117 187 138 148 156 163 174
Vertex sellion length 1033 1187 10.0 82 151 103 112 119 125 135
Vertex stomion length 1604 1941 114 147 229 175 187 195 202 212
Vertex Subnasale length 1033 1714 106 131 205 154 164 172 178 189
Vertex Tragion length, L 1604 1353  10.1 90 169 116 130 136 142 150
Vertex Tragion length, R 1604 136.7 9.5 103 166 119 131 138 143 151
Table 5. Anthropometric data for head dimensions in female subjects (N= 1,468 persons)

. : : ) Percentile
Dimension(common term) Subject  Mean SD Min Max

5th  26th 50th 75th 95th

Biectocanthus breadth 1007 99.2 6.5 76 126 89 9 99 104 109
Bigonial breadth(jaw width) 1463 121.4 10.8 80 166 104 114 122 129 137
Bilateral-neck vertex arc 1007 615.4 19.2 563 685 584 602 615 628 648
Binasal-root—point breadth 1463 35.5 6.7 22 54 27 30 34 42 47
Bitragion breadth 1463 152.5 7.9 129 191 140 147 152 158 166
Bitragion chin arc 1007 311.6 16.0 272 414 288 301 311 320 337
Bitragion coronal arc 1463 367.4 17.8 302 489 339 357 367 377 3%
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Table 5. Continued (N= 1,468 persons)
. : : ) Percentile
Dimension(common term) Subject  Mean SD Min Max

5th  26th 50th 75th 95th

Bitragion sellion arc 1007 273.2 22.0 236 696 253 264 272 280 291
Bitragion subnasale arc 1007 282.7 14.0 240 369 262 273 282 291 303
Ectocanthus occiput breadth, L 1463 1715 9.0 141 208 158 166 171 177 186
Ectocanthus occiput breadth, R 1463 170.8 94 140 207 157 164 170 177 187
Ectocanthus tragion breadth 1007 70.7 6.3 50 111 61 66 71 74 81
Glabella occiput breadth(head length) 1463 188.1 94 160 229 175 182 187 193 204
Glabella vertex occiput arc 1463 319.7 414 258 499 277 290 301 356 397
Head breadth 1463 159.6 8.9 138 196 145 154 159 165 174
Head circumference 1463 563.6 18.9 512 663 535 bBbl 562 575 596
Interotobasion—-superius breadth 1463 146.4 171 102 182 116 131 152 159 168
Interpupilary distance 1463 67.5 4.7 50 84 60 64 68 71 75
Lip length 1463 46.1 7.9 27 71 35 40 44 53 59
Menton occiput breadth 1007 177.9 12.6 128 220 157 170 178 186 199
Menton sellion length(face length) 1462 107.3 6.9 90 131 9 103 107 112 119
Menton subnasale length 1007 59.4 5.2 44 77 51 56 60 63 68
Nose breadth 1462 33.0 3.2 23 47 28 31 33 3B 38
Nose protrusion 1007 121 2.3 5 20 8 1 12 14 16
Otobasion—superius sellion breadth 1007 84.8 7.7 62 108 72 80 8 90 98
Pronasale occiput breadth 1007 200.9 8.6 164 233 187 195 201 206 215
Pronasale sellion length 1007 334 3.6 22 46 28 31 33 36 39
Sellion occiput breadth 1007 183.0 7.1 157 208 172 178 183 188 195
Stomion occiput breadth 1463 192.3 10.7 146 229 174 185 193 200 209
Subnasale sellion length(nose length) 1463 50.3 4.1 40 68 44 48 50 B3 58
Tragion glabella breadth 1007 87.6 7.8 57 127 75 83 83 92 100
Tragion occiput breadth, L 1463 97.9 8.7 61 140 84 92 98 103 112
Tragion occiput breadth, R 1463 97.6 8.1 52 13 8 93 97 102 112
Tragion stomion length 1007 130.0 6.8 110 179 120 126 130 134 140
Vertex ectocanthus length, L 1463 114.3 8.5 90 139 101 108 114 120 129
Vertex ectocanthus length, R 1463 116.2 8.4 91 144 103 111 116 122 131
Vertex glabella length 1007 93.6 9.2 63 121 79 87 93 99 109
Vertex gonion length 1007 195.0 15.8 160 268 171 181 196 208 219
Vertex menton length(head height) 1462 219.7 13.0 177 257 196 212 221 229 239
Vertex pronasale length 1007 148.9 10.2 116 180 132 142 149 155 166
Vertex sellion length 1007 115.4 9.6 12 142 100 110 115 122 131
Vertex stomion length 1463 182.4 11.9 144 218 162 176 183 190 201
Vertex subnasale length 1007 164.9 9.7 134 196 149 159 165 171 182
Vertex tragion length, L 1463 133.1 7.8 105 156 120 128 133 139 146
Vertex tragion length, R 1463 134.6 7.9 111 157 121 130 135 140 148
Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(4): 521-530 www.kiha.kr
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o] At A5A} 3DHPSA A= 200590 171 7]
o] AASHAL, H=o| A A A 5,18878
B~75A)E L= MR = 407ME S75H3
ot S Y9 At SHAA AR EYG5Ho]
HEAle|2E 2D AZE0l2 ZA5HUH. 3DEH
AL 5YU ZAMAAF 5,188H(7~924)& tiAtoz 2
HEA S o]dsto] AARS & 21708 S7F5t
FtHSize Korea Center, 2021). A6A} 3DHEEA
A= 20109-20139-5<t v Aozl 4714 AH 1
Foll diste] 37] 7]Ho] = AR 4,778
(7-69A)Z s HERY F&E 45705 S5k
ot S HE] A7 E 085l 3D AZEY
oj2 HZAlo]2E FAsIelth 3DSA A% AHSA
T AASIRET Y AR 4,778%8(7~69A)0l
o] HARY & 2170E £45I9tKSize Korea
Center, 2021).

Size Korea 3DHESZA RALOIA A|521e} Al6RF=
HA oA AR ARl AAATE ThgRt SHo A
Zko|7F Qtt Aol AP, FRAP|EE] o]
=, A7 2 717E, RAFEARY] A E A9 H9], 3D
S WHMEHYA G| E HEAP|R F AZES]
o]) 5o| ZgHT}. A5k} A6kl AL HHou
£9] Apol= Zt A} HlolH Q] tE/JolH RAF Ao
AFE B g3 vlA= ol thE Aol tiE
A, A B B9 Bk o] A9 §9 ol
ot F7HEQl A7 B85

2. H2|E5H HO[He| =L - & H|w

ISO/TS 16976-2+= 217HA] €212 52 25
HEPo] RFPEoR Ak god, 1 F 1071
P2 FAAEEA HAF S o] g2agEes
AREEITHISO, 2015). IE& [SO/TS 16976-29
2174 =22 FHojx Size Korea A|6A 3DHEZH
tlolg EO| EEof X == Zlo] v sitt. qiek
Z}EA] oZ A MEA S7Hol 28T 5 Stk

ISO/TS 16976-29] ¥EA|= & 21719} Size
Korea #|6X} 3DH2|&7 Hlol8 & 457HA]E Bl
oo, vlu Zi}t Size Korea AGA 50| Q=
o] 57HA0|GlH 57HA HElEA a2 d=yH|
(Bizygomatic breadth T+ Face width), ‘A&
AtololubEd|(Bitragion frontal arc), ‘Ztjolups{H]
(Maximum frontal breadth), ‘F|Ao|uRHR](Minimum
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frontal breadth) ¥ ‘H=#(Neck circumference)
ojitt. d=yHlE EFTt ol 57K FEZ Size
Korea A|5# |62} 3DH2SA HolH H5o]
7] &) & Size Korea FAE AAS W 715}
Ay 8% A5 AEA vdsior & Zolot.

AF A 1T, W%, B A8 X2 5 Ael7t
U7] wiZoll T Bty oHANE £ o] thS
Q=4 Hugt &4 HolEet Blwstelth Size
Korea A62}F 3DH2E7 dlo|g9] 457 &= 5 ¥
=520l HHI} BEHAE 9 474 11594
7.5 cm, 107.3+£6.9 cm® YERGY, 1) =52 YR}
oF ozte] B%- 47k 122.747.0 cm, 113.41£6.1 cm
0]l 2. H(Zhuang & Bradtmiller, 2005), $= =54t
GARe} oz1e] A9 Z4zF 117.3+5.6 cm, 110.3+7.2
cm® YEH(Du et al., 2008), gH=9l9] dZ424d
o= H=xH F7 LAY dIFFFdo|Hn Z2 A
oF UEyit

3. H2|5E Hlo[E{e] &2

Size Korea A|62} 3DZ7 HlojEl= =@ g9
FoiRt2RE 49 dlolgoltt. A6A 3DEF A
oA ZAINIAE =H AFAZ AAISE olf+= A5
2t 3DE ZAF AAfolA A o] wEt SAZHCE F
9Jgt xJo|7} ARE H(KATS, 2012), 3D SHAH]|(o,
ALAIY) o529 ofglw, 118l 3DSA A B
Azt afjike] Ak 5 wEe]lS Aol

HEjAto| 2 HlolE ] AlEd E EgAdE AmHE7|
A8 Aozt 3DHHEA Hlolget A|52 3DHEEH
Hlo|E & H|W oItk Bli= HEAte| R o] 4= =
801, Y80l Ao| fFE FHeE AHHSIT
A6k HEAte| 2 FFE-2 457]0]]laL A|5AH= 4071°]
ATh 8ol e dF LofollA A5FRe} A6}
A 2 X zpol7h MAE Y. FEEol= Size
Korea A|5A} Al6AF Hilxe] AH7t def vl
T glYoy, HEENH FH(Size Korea HilA|, =
A, APAT Zahol AAE HE Aol = o] T
gt = e G 49 8o Zo] ZAFE 4s
ATHKATS, 2004, 2010; ISO, 2008, 2015; Seo et
al., 2020b). Hojx gojgto|gt: FEFI7l HQsHH,
s A &S viRsks Ao] S5ttt
et 32 2 F29 HEAte|2 gt 718 8o
(ofl, AiEEorE AR &7 3 4 Y84 &o)7t
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4. Ao Hghkd

Size Korea DB =719] E&7]3o] F3sto] 15
H Aoln, AR} HA}, R, o] ZA|H] HiEA
< o8 7k B4 HlolE 9] AlgAdoly RALS] B
Je I % oo R FHEE] 93t ¥o] Q%S
Zlo|t}. o] A+, H|ZE Size Korea DBZHFE ZHH
HolElE o|-&stRUAINE, A+ 2] A=A A
7122} sttt A& &9, Size Korea A|6AF 3DHE]
4 doly & HyS4 7Ied, 401 49, SHUH
5= Size Korea A5ZF 9 A ZEE(S], ISO/TS
16976-2)2] g AE} H|wstal, A-2dze] vl
AL AAZI7] Aol 7hse 3 223k 8ol A
SHaIA} SFRIT

2hH, o] AtolA At At A[Fo] =l
a1, 7-13A41(2011d A Z7EAD) 2 194] A5l +
gEglon, SEHST I HYSY FE dFEI}
FEEQA, v Y 2t IF B Fu 4L
8o] Apo] EAIH ol ERI= AU

V.2 E

el W] IAISASH HlolE Y A B
A AT o g AmEgt WSy g SR
&0, dlolel9] 27] E #99] E4Z wofsio] S 5K
Y AARES A VIRAEE ATSHA Size
Korea A|62+ 3DHEEA HolHE AE - A5t

FE A= 3,088 oH, ALTiAIARe]
Auta EXJL G} 52.5%, M w2 B0 AYIF
15-3941 36.7%, &7 BMI(A7} AZZFAF HY
9h 1% 31.7%, AR Y BF 2 507 eyt
ot HESA g2 457101l eH, d=5F ol ¥
w3 BEEAE 9 247 1159475 cm, 107.3+
6.9 cm& YERGOY Size Korea A6} 3DHE|SH
AN F=EEH dIvl= A4 TlolHE AT 5
AUt TIEo], Size Korea 3DHEEH AL HEYS
7 dlole9] Bl R A=, T3 AFY AT
sk

o] AFE 53 Size Korea A|6AF 3DHEEF H|o]
He o - 9% 80]9 Zx35 FEH dF HEsd
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FEO 7 RAIAS] tRY Bk S8 AlFA
P 50l TR Ao = Yt I#E=E o] A+
AIE FF Size Korea AL I AR E= A0
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