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Abstract

Firefighting hoods protect the head, face, and neck areas of officials while they perform
firefighting services. The purpose of this study is to investigate the head size of Korean
firefighting officials in order to establish the dimensions necessary to construct fire-
fighting hoods. A total of 98 male firefighting officials participated in this study and
11 body dimensions, necessary for the construction of firefighting hoods, were measured.
The data collected from the firefighting officials were compared to the general adult
male data from the Size Korea national anthropometric study. The heights, weights,
head circumferences, head heights, and bitragion arcs of the firefighters were signifi-
cantly larger than those of general adult males, which shows that firefighting officials
generally have larger body and head sizes than general adult males. Based on the
results of Pearson's correlation coefficients, head circumference and head height were
judged to be the important measurements for the construction of the firefighting hoods.
Thus, these two measurements were chosen as the basic dimensions of the cross tabu-
lation analysis. As a result, head circumferences of 57.00~60.99cm and head heights
of 23.00~25.99 cm were found to be important measurement ranges among the fire-
fighters. This study is expected to be used as the basis for the creation of firefighting
hoods that help to ensure the safe rescue activities for firefighting officials.

Keywords: firefighter(251-2D, firefighting hood(818=7]), size(AF0[=X), anthropometry
(IAE3F)

I. Introduction

oA A =7}5FA A H A E](National Fire Data System [NFDS], n.d.)of| o2
W 20159 ?F S FQF A=olA WA S A= 44,435710]oH, Tof whet
ARG 253, BAF 1,8379, & 2,090 9] Qa7 EHAYSFATHNEDS, n.d.). 2010
o] = 47,0007 o]l d™ Aof| §hafl, 2010 o] % SA4= 44,000
7 olst= FASIAAINE, ofA e pE2 Ay S|} Aitust TSk it
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oItk oleist SEYelA SlTaet At o)
Hasjs] P 24BE] T2 WL shed, of
ol selst 10 $57], ojF A A9 Bd=y
g 4ol A4S Ba] e Beshe ool
AHIEo|T}

20014 WAT FAE FESAHATOA
HE9] 7)5Au] AUA £ 445 o] 6o
Axbo] S g5t AFAo] 9l9ith(Lee, 2001; Lee,
2011). o] AFAE AZ|Z AHHERo] BfpEofA W3t
2oz AZFEHLE S(lee, 2011) W30l =g Ao]
i =H ek AL 1o] whE Qg ns) U A4k
3= fi7F v ol FA}te] Aokl UIL(NFDS,
nd), o Lofuf= 3t % Sp7]of] ofRt AFIARLL
Al SR AY Al - EEoAls E7H e -l

HFAY S s AR} AFAS 2
&oh=tl, 11 F A WeRA(elst g EATE
SIS, 72 B Al 3HA, -TLZE; oA StdEE

Wr Ad=de] FdeR W3FEe 53 )t
Hos H3stE AL %@,RE Stth(Korea Fire
Institute, 2014). W3IFAL £Jst1 U &, %89
1,00071 9] 3H4 TP A FAtE&o] Faste=tl, -
AH o8 A 60%, FZ 54%, M| DAL= 46%7F 2+
45} th(Prezant, Malley, Barker, Guerth, & Kelly,
2001). I FRIQEHA ] 20148 7% 4]
22 50 B=8 QAL F FHRS
20] 43.5%, WA A RELS 113%2 U
E}t(Ministry of Public Safety and Security, 2015),
AFRUY AjQleragule HERe ZApt o
way Aes e

£ A oo o o
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4% AFE 2E9| o)FolA o7 9
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II. Background

1. Anthropometric studies on head

Rt AGACIA HElet A= Fejofl BHd A
FAAE st HE Aot FAdol Hgt Xéli‘—
27 5F3l Q)9 (Choi, Kim, & Nam, 2010), oJ&]
2 gopol 4 wlg Alo]= 2 Fej EHo st thef
771 Y= At Ahn and Suh(2004)= D2k
DA ARG ste] T A ofxpe] e P
URHY, 9429, B9 37 9o BR
SFRE. Choi et al.(2010)9] Aol = Mz2|et A=
Fojofl T AGA NN &8 & A= FEE Al
Zta A} 2005E HEFA 2ARALS 2HXE 7]
FOE = A HEY 182 75t 7
Fol W2 EA4S AASHL At 8RAEA I «Moq
A, |Hl, =24o], Z4o], Zu|et JyH|Z &
FH 57 8218 AAstReH, 33 HRH I
FIS AAS AlFAR] HBAE AFSHAT Kim,
Kim, Yi, and Park(2005)9] A-1ojAl= 331 =21
S AMgsto] w2 B 25709 SR s =
3 AFHE SAZAS ST 1L 23, 2009
3% HEuE-AFEsAdo], A Y E| 7}
Vg A1, Aol F/1SPEA FastEL, ZRe-2
wZole} AuulE |7t F7h3tel uket AT 9
2 & & Yok HAARA Jatwl = 4
< A2 HE ol &st, w0 Bls) A=)
7t A7 woHd s ARG B3 A FA U]
1578 ATt & AeA7F Aol w2t R’ 2
o7} e, Helof RAEE d3-82 AES Al
21 Beolle A W] Fofstofof sh= AL
2 AEAU 249 S-S oA FH £ER/E of
o Qg &3] 349 FYAR
2 o g3te] 1 PehS A O AT Lee(2004)
o AL 47 fFol FEHol, vele] U

Jc;vmﬂ_

i oft rSL

N
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S Uehil= gtol 24 vehd 8530, HeF=A
toA YH|k 2, Aol ZA yehd
AL, YH[FES §3F 45Tt AANE &
A3 Wy Aol AA UEA,
7+ g3t wY HAeFEe ot
‘%Fjr}vfr%- 8 4= ), #A4, 4
AYSY A9 HE FEoA 7 & = HEh o]
‘5 oz EREltt Sohn and Shin(2011)9] A
TFolAe M9 2 Qof oj7fjo] FEj7bA] iest
of & e HAE stalon, my 9 &, of7jH
ARA%2 ANt o] 7127], sele] 37] B
99, 127 B RIS 5T W Qo] adlow
2390 o3 ol 24 YBo= FYLA
% NG A 74§02 Yol 49
& o A AN A b, o1l 2
AP A5, % 9IS L ofel Ao} e
oj1, 4§ 2= & ’5‘;0]— w3 dol7} 7]-11—
il °‘§ A AR 0177H°ﬂ &sh, M
e &Aoo, & # b omE|g2do] 9
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AT 712A=7E
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AHFES} e
Acka sk
KS HA+9] A4 (Korean Agency for Technology
and Standards [KATS], 2009) TFEL A9 A= X
G A 290 A4F Ado] 720l He 5
W 7% QRS ANST Yo 53] BEAo
B3 BARY A% 280 P WARE B
Sto] AP, JEE o] 2N £EES AT
T, 4] 37 A5 BASIT NEAo] BRd w
Aol A EA&F 134 o]4F2 56(21. 4%) 57(24.4%), 58
(17.4%)9] SHNA 7P &2 EXZ &S BT, %}
134] OJAHS 54(23.2%), 55(27.9%), 56(19.3%)2] &
HAA 7MY B2 2EES AT AsRE0] 7k
# BAFAAE $ 34 o BF MoFL S5
A 7P w2 BEES HAEH, 9R e MAPl2
5.3%, LAFO] 2 23.3%, A= MA}O|Z 22.3%, LAk
o]Z 232%9] BEE&Z e o9 &2 KSEA
A% FAL A wA ABY AR AY A5 71E
o] ©& & 4= qlth Lee and Do(2003)2] AFofjA=
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2. Firefighter protective clothing
Seltel auadA e wekE ST 9

o A2 =, Ao 1271, st 14749 AFAAE F+
23t Han, Nam, and Choi(2009)9] 949} 344 =
ARAS YA} 71 Ae] W Av) sfelo] X4
£, BSt Han(2009)9] 177} 9t} Han et al.
(2009)9] AL AT TR ARH% EAA
Q33 ZHAE Mo Aol FsEdet 23

t%"&%@fﬂ% stol= s =Lt A=l 7IEA
2 AAste] 7]& HIEA YETE X5 AA
o] R 6~7717F B HWolA Ao AlEIE AR
t}. Han(2009)9] AolA= & &l TS 1A
= SAHRE gkttt &, W7ol 7MY 2 53
AINEE ARESte] AR AmigEe Zo], A&
3} jl_?ﬂlQ,] —a‘JEHE HtgP o, JX|&rkee] -7t
&3t G297 golstA shith 1

719 i‘%*—“%«l 2visiEse g & A AME A
gkl TEA FEZ dAslete] F2}do] "otk s
Sk AR Zo] 9E 0= Q1% 54 AghE X 4slet
1, AYTES FHA717] A6 SRS ekt
ATE Q7FeA Rl WIE Anjuid-E RSkl
019} Zo] 29 ek waA 9 Aoz A

m{o
i“‘

AR A X (Korea Fire Institute,
20140 T WAL F2 ofetu]EA 4 -
PBIA| G2 THEolA 5 7S AEE A=,
S ERolA FERE 23T e, &, ot
S 3 4 Qe FHE wrEoldthFig D).
KFI7#4 o] w23 (Korea Fire Institute, 2014) B35+
48 ¥ HeE ZUY AU H DA

A& = ojof o, & Al el 2] S
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<Fig. 1> An example of firefighting hoods
From. Bristol Uniforms. (n.d.).
http://www.bristoluniforms.com
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d4go] glolot Tt E otg 7FHoE
F0tA2 3 r

Al 4= qlojof s, 37
B} AR 9] ARGl A A FEF AIRtE
of githal PA|E|o] QJrt. o]ek Zo] T Fx
2 P, SAlol #1142 AA= o] Lot W3t
F2AAo] 2o #et FAA FAL AA= o] A ¢
= ARE SRR et S A A4E
, A5 2 Al F2 FAAS goks AA B &
W EAY HHEE 5, 92 B9 39 AAY
70.8%= UEHE oW, BSE JiA @ ARGl tisfA
2] 5=0] A B3} 36.4%2 =A UERt AL A
w(Han, Nam, & Choi, 2008), AH-EE9] Q1|
4 7|NIO R Afo| 2 BAE B9 £ Aol H

¥ Aoz Ardrk

j;lo
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. Methods

1. Participants

IR AEE T JIASES AL, 471, <
A, e, A AQo|A 27 FA &
< W2 S A7
(2015)] APAFAA AFEFH 1
o] @4l H& 1sto] EAHES Ao A
= 20t} 107, 300 407, 40t) 28, 50t 205 2.
2 3 988 UAeR st S471E2 20159
114 19978 129 2447 Ak

2. Measurement items

SRR A A DRsoF & Tl e A

3 . 7120 . 0]olA 131

£ E45t7] Al 53THS Size Korea A|62} QAA|
Al A B 1A (Size Korea, 2010)9] A &4
A B 54 F5S Farsto] AFsn &
A Bole AT F, RS de WEEAY 3
BlE LEsto] W R RE oAA7IA 2 d7gst
S, ol WsEA) 28t Aol AL
Ao 2R AREt S 288 95t oAl
HI2A| ool AW HlglE = NS FHoles oF9
O, (Table 1)7} Zo] Hz|=2]Zo](head height), ™z
ul27 A4 =& Zo|(glabella to top of head), M
ul2d U Z)Zo](subnasale to top of head), =%
Alo] qH|(right ectocanthion to left ectocanthion
distance), M2 & (head circumference), = FH 54

o] (sagital arc of head), #|7-&At0] ™| |0 (bitra-

5
b
N B

<Table 1> Measurement location

Measurement items

English Korean
A "Head height wHa]$=ZZo]
B Glabella to wuta 4
top of head = 24|
C Subnasale to wuta 4
top of head Fd L2 Zo]
Right ectocanthion to =
=g Alo] HH
D left ectocanthion distance | * ElArel H]
'E "Head circumference HIEG
'F "Sagital arc of head AR ESZo]
: “Bitra ALl
G Bitragion arc
§ e} ¢)e]
H Right lateral neck- HAA}o]
vertex-left lateral neck Mg Zo]
I Menton-vertex- g4 w2 u}E-
menton gay =9

* Indicates measurements used from Size Korea data for
comparison with firefighter data
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gion arc), EFAlo] M| 9] Zo](right lateral neck-ver-
tex-left lateral neck), B&-He|ul2-EEH =Y (men-
ton-vertex-menton)2] ™| HH 21 9742} 7](height)

ERA(weigh) S 2 F 114 5 AT
£08 AYSth SHETEE v Martin)2] &
AR S ARESHATE A 37 H|olE 9} H|
EASE7] fI5te] A 63 Tl AR X FFRAAY
o] A¥EA tlolH e} 33k JIAIFAHoIH 5 A%
U Z2 AZHRA 2041914 59A4] FAd 24717
o] M &4 HolHE ARSI Al 63 =<l 2l
AR FZAAG 2157 2,47178-2 20t 8437(34.12%),
30t 8917H(36.06%), 40th 435%(17.60%), 50t] 302
H(12.22%)9] X & Holil Ut}

3. Data analysis

W] o] X|5=0] B4 9J5to] SPSS WIN19.02 A}
oto] SAAE stalen, e K9] SPA9 71z
BATS oA, 2R} Alex}t =l Q1A
A4 ZAMAF] B LA (Size Korea, 2010)242] ZAX]
o2 BA3}7] Y Welch’s r-testS A3
H I 52 2 A9 A48E 117 5 =< <l
ARG 2AE AP SHTE =
of 40l ARgsAT. &4 &
ofst7] s AHTA EAS AlFstaon, X454

A HY AFS 98] AEAS AASHAL
IV. Results and Discussion

1. Percentile information

[
oy
9
N,
>
o
Y
v
rlo
Sl
S
(¢]
A
1o
m\l
v
)
T
i
1o
09_15

B2 F QU4 osgolglon] ayFRUY 2F

= o

o W7k =4 gk= AolA Al S8

Al 5RO =49 Bl Ao 9]
= vz

AR FE2 FHES o] & Qo]
9799 FEE Ak AYTHY i AL 40.08
Alold, BH 7| 174.62cm, B EEA= 74.55kg

olgik. A6 e QX% A A Size
Korea, 2010) d|o]E]Q](o]3} ‘Size Korea’dtil YA
?h) 20~59A419] AJQIe/d 2,471 2] Hat AF-2 3530
Alo|d, B 7= 171.40cm, B BFAl= 71.64kg

A2 o e A% A

wAgolT

o] A t}(Table 3).

oF ZthQl 1% percentilex} 99" percentile2 )25}
i, 6719] 35 =l tiste] ARtsFHy Iut A
Aol WMEY ZHe v|wetAT B5A 9 44 5"
percentileo] A AHFEEYo] Aut AHOIFAIE T} 4.10cm
o A7} 50" percentileoA] 1.4cm, 95"|4 5.6cm
2 G mEet FolwA T At Aol
T Al ARIE o] Uehtet. 719 49, wReps
solARA 1 AP A3 HobE Aol Lebdeh,
5" percentileof|A] ARFR-o] Luk AFAHHL) 6.6
cm 7|7} A7} 50" percentileo] A 2.5¢cm, 90" per-
centileo|A] 1.9cm, 95M0f|A] 3.75cm 2 73] YT,

weiga e W RoAE 5 1AS 44
ohe Z0& yepdth FAHO R 5" percentileo] A]
2HFE RIS WP EH 7} 1.30em 2™, 50" percen-
tileo] A= 1.05cm 317, 95" percentileof| 4] 1.11cm £
Aoz Wt veiole] A%, WAt g
L 4uFRelo] Ui HlRT A%t 1 A
7t W ANEA 2FRYO] T Lol AN A
2 Hooh &, 5" percentileo| A= AHFZRYo]
vt Al HE Tt 0.20cm A9Eo ™, 50™ percentile
oA 0.40cm 1!, 95" percentileo]| 4] 0.61cm < A
o= ey, ATaAel vegiole] A9, 1t
2 GABE O ek 5 percentiledH 4
HRZEL9J0] 2.20cm 2™, 50™ percentileo]| 4] 2.80cm,
95"o]| 4] percentile 2.50cm & A O 2 el TH £AF
B4l B9 EUAL SANE AR Uy
o} AR 5" percentileo| A AHFFE-Lo] gt
Al E T} 5.30cm, 50™ percentileo]A] 5.40cm, 95
percentileo] 4] 5.18cm 2+ Z O & UERGTE.

2R 549 B Size Koread 73
Bits ST Y Size Korea2] HlolE =7]9] &
o7} & A& iLB3to] olof A3t Welch’s r-test=
WTstech 200) RHERE sot) Fubel BEEY
= 67ho] thoto] FEE H ] 20§ Welch’s r-test
S A¥= (Table 4)°F A} Bl FE2 2 A9
ALTE 17l 5 =l QJIAIAS 2AF AHEART
5 5 3885 /15 FE5to] vtk 1 A,

p<.05 F£EA EE FEANA Fo 27t = A

o
Q]
=

- 674 -



Vol. 25, No. 5 Aok - Wt - A - 1B - ool 133
oA AWFEYS] wETH X7t dut *é‘ﬂ%’fé ATt T4 Az A] 718 2l HEEH o] A &
Hoh & Aoz yepgtth FA|Foz 7|9t 554 R WA= 5831em32H, Size Koread|
LT ANFEY A47t 7l 3.22em, BE 74]% A 57.21emZ UERFO U ARMgEdo] duk YA
291kgo] zol2 Aut AolgAHct & AL & Hot M &7t 1lem © £ Z0& Yeigth AW
<Table 2> Percentile of the firefighter dataset (Unit: cm or kg)
Percentile
Parts N | Mean | S.D. | Min. | Max.
lst 5th lolh 25(h SO(h 75(h 90th 95[11 99!h
Height 98 |174.62| 4.89 |165.00|188.00|165.00|167.90|169.00|171.00|174.00|177.25 | 181.10 | 185.05 | 188.00
Weight 97 | 74.55 | 10.45 | 57.00 |120.00| 57.00 | 61.00 | 62.00 | 68.00 | 72.00 | 80.00 | 88.40 | 95.00 |120.00
Head height | 98 | 23.93 | 1.30 | 20.40 | 27.70 | 20.40 | 21.70 | 21.90 | 23.20 | 23.90 | 24.80 | 25.50 | 25.81 | 27.70
Glabella to 98 | 10.88 | 142 | 7.70 | 1420 | 7.70 | 8.79 | 8.90 | 9.80 | 10.90 | 11.90 | 12.90 | 13.40 | 14.20
top of head
Subnasale to- | oo 4605 | 170 | 10.00 | 19.80 | 10.00 | 13.90 | 15.00 | 1570 | 17.10 | 1820 | 18.92 | 19.61 | 19.80
top of head
Right ectocanthion
to left ectocanthion| 97 | 10.80 | 0.65 | 9.40 | 1230 | 9.40 | 9.79 | 9.90 | 1035 | 10.70 | 11.25 | 11.70 | 12.10 | 12.30
distance
Head circumference | 98 | 58.31 | 1.48 | 55.00 | 62.00 | 55.00 | 56.00 | 56.39 | 57.00 | 58.25 | 59.33 | 60.02 | 60.81 | 62.00
Sagital arc of head | 98 | 30.14 | 1.61 | 27.00 | 35.00 | 27.00 | 27.50 | 28.48 | 29.00 | 30.00 | 31.13 | 32.00 | 33.03 | 35.00
Bitragion arc | 98 | 39.68 | 1.59 | 36.00 | 47.00 | 36.00 | 37.00 | 37.50 | 39.00 | 40.00 | 41.00 | 41.50 | 42.00 | 47.00
Right lateral neck-
vertex-left 98 | 66.44 | 2.20 | 59.50 | 72.00 | 59.50 | 63.00 | 63.95 | 65.00 | 66.45 | 68.00 | 69.50 | 70.00 | 72.00
lateral neck
Me“;i’;&”ex' 98 | 72.00 | 2.37 | 66.60 | 78.00 | 66.60 | 67.98 | 68.79 | 70.48 | 72.00 | 73.50 | 75.02 | 7631 | 78.00

Shading indicates measurements

<Table 3> Percentile of the Size Korea dataset

used from Size Korea data for comparison

with firefighter data

(Unit: cm or kg)

Percentile
Parts N | Mean | S.D. | Min. | Max.
1 st 5[11 1 Olh 25(]1 Soth 75[11 90(]1 95[]\ 99|h

Height  |2471[171.40 6.13 [150.00|192.80|156.97|161.30|163.50|167.20|171.50|175.70| 179.20| 181.30 | 185.63

Weight | 2471| 71.64 |10.32| 43.40 |151.10| 51.87 | 56.90 | 59.60 | 64.40 | 70.60 | 77.70 | 84.90 | 89.40 [100.61
Head height [2,471| 23.53 | 0.99 | 20.20 | 26.60 | 21.30 | 21.90 | 22.30 | 22.90 | 23.50 | 24.20 | 24.80 | 25.20 | 25.80

Head
. 247115721 | 1.51 | 51.70 | 63.40 | 53.80 | 54.70 | 5530 | 56.20 | 57.20 | 58.20 | 59.10 | 59.70 | 60.90
circumference

Si‘i'tilazrc 247113548 | 1.65 | 29.90 | 41.10 | 31.77 | 32.80 | 33.32 | 34.30 | 35.40 | 36.60 | 37.50 | 38.20 | 39.40
Bitragion arc | 2471 | 37.14 | 1.47 | 32.20 | 45.70 | 33.80 | 34.80 | 35.30 | 36.20 | 37.20 | 38.10 | 39.10 | 39.50 | 40.50
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134 A9 gekEd Al

<Table 4> Measurement difference between firefighters

and general adult men (Unit: cm or kg)

Size Korea
(n=2471)

Firefighter
Parts (n=98)
Mean | S.D. | Mean | S.D.

t-value

Height 174.62 | 4.89 | 171.40 | 6.13 | 26.40™"

Weight 74.55 |10.45| 71.64 |10.32| 7.42"™

Head height | 23.93 | 1.30 | 23.53 | 0.99 | 14.43"

Head

_ 5831 | 1.48 | 57.21 | 1.51 | 49.82""
circumference

Sagital arc

of head P11

30.14 | 1.61 | 35.48 | 1.65

Bitragion arc | 39.68 | 1.59 | 37.14 | 1.47 | 281.18""

Hkk

“p<.01, " p<.001
Note: Firefighter weight (n=97)

9] vjg] g neto] Q3 HyuEdL 7|do=z
St HE]lF] ol ARFEE0] 23.93¢m, Size Korea
L 2353cmQl 0.4cm A2 AHMEEUS] =H X7}
tha Foh 2 Aol g Ao vehgek. v
o 29FehE Tl 4 Ak ATLAL] W92

ol AHFFEA9 AL 39.68cm, Size Korea?] 73
37.14cmZ 2.54cm8] Ao AHFTRRo] © & A
O = YUETh ol B0 AS R dnt Fld
AT AA|IAS Aol7t fou|R RS & 4 U8
. el YA SUBFUS S 2

o= UBY ol ARFRYe AAELY ¢
‘?l' AR HT A Zo] & AFEEo] Hol 37| Wi
A Aoz AH. o] Antz B o, Wared A%
Al dut AgeldAd e HE S4%E BEEdS AE

SohE WS we Aol BAE0l g Aoz A
aeel, 24FRY 2 29ARE] /AL AA
st}

W9 A% FHE vt o Qe =TT 2
ol AHMIELR9] AL 30.14cm$ 21, Size Korea
OIAE 3548cm 2 AFATY] LAHESYO] B
a+gro| Size Korea©l H|3}| 5.34cm T 24 LERFT
olo} e 2 Ajol9] At 2HBRY vF 27

A EsESole] BRAHT 250 oF AN
AEap] Ystol 02 AFRAL BTAAT. Lee

¢

o

¢

wAgolT

and D0(2003)9] Aol A G2 ety 21478 9] =4k
- utEH-F 5540 B2 29.9cm=E, Song and
Yang(2010)2] Aol AE 20~594 EAF 1,536
TAFETEEZ0Y HdS 29.98cmE KI5l
21T}, BHO Choi et al.(2010)9] Lol A= 184
ol Al E4 760789 AT ETEEH Y B
o] 38.2cm¢l ZALE UEHh ojet 2 AnE

, wATEdol9 &4 At Aol wet
1‘4~E— = Qlo} Ax} sjAo] F9& 7]E&olof & Ao
2 A=

71 9] Size Koreao| A S =R gk 79| FoflA
BokE A& Al AT HE 2 =9 FH
ootdt 4= Sl HHE weutRH A4 £3Zo]
= 10.88cm, HEuEH IW $£ZZol= 16.92cm,

T2 Aol YH|= 10.80cm, FHHA0] W] 9] dol=
66.44cm, Bl EH-H R4 E = 72.00cm=

e,

e

rulm

2. Correlation analysis

Yo AR BRT PR /P53 G g B
A5 BT F Uk, BANCE Ao £ FB
o] Aol Aok gt olo] ufet & Aol N ZH
11709] 92 7be] JuAS BAT AT (Table
sysk 2k 11749] Z4 P80 4HATE AR 5
olste] AaAlE Lehfz glck.

71 g, 2ol welgl o, 5
Yty SUo B —481 O] 4T B
ol glol, ol A= FFL 7A: Ao vehy
ouf, BEA: ~5352 F oo Aol YIgirk
BRAE SR et Sed B9 monen
B 4TS HAT, Exe] Aoy, welEds
53 oMz 3 ol 4B e, 254
Z715ko]| ulet Sdj9 #EE dEo] AP & =

=l
=

A, Sl lelsti it el
Hejule @ W 2 oloh =45 oo mejnt
o} pigl 54 g0] 923} Beo] U RO
Ehge.

Helnhiy 4 Aol ey 2Y 4
2ol9} =702 & 4T HolT gof, Mejnt
24 4 $2gol7t ol wet Mentey 1

2 A0l Qe & & UL, 1 99 FF
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<Table 5> Correlation analysis of firefighter measurement items

Right IRtlghtl
Glabella | Subnasale | ectocan- Head | Sagital | Bitra- AT Menton-
. . Head . . . neck-
Height | Weight heicht to top to top | thion to left | circum- | arc of | gion rtex-left vertex-
cig of head | of head | ectocanthion | ference | head arc Vel fx—le menton
distance atera
neck
Height 1
Weight 535" 1
Head height | .073 .109 1
Glabella to " o
top of head 234 131 .592 1
Subnasale to 254" 188 445" 708" 1
top of head
Right ectocan-
thion to lefl | 0o | g3zl o1 | 146 098 1
ectocanthion
distance
_ Head 4837 | 5457 | 285 | 280" 255" 487" 1
circumference
Sagital are | 4o | 003 | 260" | 2187 | 214" 050 3837 |1
of head
Bitragion arc | 374" | 3877 | 3177 | 355" 4237 240" 4807 | 318™ 1
Right
lateral neck- o . o
491 195 .103 .069 130 139 312 .183 .394 1
vertex-left
lateral neck
Menton-vertex-| e | 730 | 3677 | 328" | 3697 406" 6687 | 211" | 6727 | 2627 1
menton
p<.05, “p<.01
B =35 oJStE Aol WA ke AoF tw  uned I £Zo), kx5 Hgsy
gk Exelde] Vel velSd), gBF-veulR-  Zolet Ao SHUElel: BRlo] gl Jo b
27 S99 BF 45 FEY AV Bolx 9 ehgeh HRY-uEEBY Sk RE gu
of, AMHY M7\ JTo] Y= AL L 2 Y R WAV} U A0 Uiy, BRAY 73
Q3L vElsA o], Mty T4 SAgo], ve]  olJOoR e JUWAS uehuch
023 3 Ao 22 do] FEA= 7T 2] oA oE FEILY FT #AT
JAPAZS HolA| et e AOF UE, £ A% Sstel meEd
HelEds gEd-AnE-EEd =99 =66 o e dol7t 7MY F8% FHROE wdEE=
GO M fE AUE MO You, WelE  d, o] 2] YR Y Bl L WIS
2A7F Aol w=t gEd-HeuR- gy 99 & (r=285). otetA] QIARE 7 52 H= FH
50| AYE & 4 ATk ATLAO] FEAAl B WokEd B4 S $AAE T 5 9t
-2 g2y 59 ~679) AVWAS B FEOE v 44 Polg ALY 7]
A3, veElsA o], Mty B4 Sago], vz BAFRAR Ak
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3. Cross tabulation analysis O™, 59.00~60.99cm F7toA F HAR 2 &

YHEAL 43 F5T ABE AAE] qEO,  EEGLENE . Aol H, 2300-
Afo| =7} AlESHE 7] Hih= §F 7HA] Atolz2g A2t 24.49cm 7F0] 7P & EREE(44.0%) & HUC
wo] HujE= Zio] dubAolt. gt 7HA] Ale|z2g E ™, 24.50~25.99cm 7oA F HAR £ EEE
W2 2379 HE /\PO]ZOH 2 o= TS (28.0%)= E“‘E} W g et weAdolg 29
ulaly] 9jste] 7HA 2o 2H LS Hol g x| sto] 28-S AHE A7} S| 57.00~58.99 cm
g 570 0% A Tejeke Aol Fasich mebd vl o sielhHo] 23.00-244%m oI 2.4%z
S HEleAldo] 7He] WAREA S AAIste] 7H} M EE Exes HAX, 7 WARs HEEY

—

=0 B3gS Holk 1L7HS RASIITHTable 6). 59.00~60.99cm®} W52 o] 23.00~24.49cm -7t
AHFEAY] HEE ALHHE 2emE A5} ojglor, 143%9] £X &S Hth

1, WE42do] A7 1.5emE A5t WAt Size Korea?] Wa]Ed|Q} W42 Zdo|E AvT

VAS AT 1 A, 719 gtelA £ 8 T4 59 HH 082 AeF3E AAstal, wak

5% o4 w2 EEEE Hoth HEEd e F, 4% HAISHt(Table 7). 1 23, 77]9] F319

57.00~58.99cm F3H0] 7Y =2 BT 8(44.9%)S B A EH8E 5% o)A =2 EXgS HYrh HIygE

<Table 6> Cross tabulation analysis of head height and head circumference (Firefighters) n(%)

Head circumference(cm)

51.00~ 53.00~ 55.00~ 57.00~ 59.00~ 61.00~ 63.00~ Total
52.99 54.99 56.99 58.99 60.99 62.99 65.99

20.00~21.49 | 0(0.0) 0(0.0) 0( 0.0) | 0( 0.0) | 2(2.0) | 0(0.0) 000.0) | 2( 2.0)
Head | 21:50-2999 | 0(0.0) 0(0.0) 8(82) | 9(92) | 3(3.1) | 00.0) 0(0.0) | 20( 20.0)

height | 23.00~24.49 |  0(0.0) 0(0.0) 7( 7.1) | 22(22.4) | 14(143) | 1(1.0) 0(0.0) | 44( 44.0)
(cm)

24.50~25.99 |  0(0.0) 0(0.0) 3(3.0) | 12(122) | 1010.2) | 3(3.1) 0(0.0) | 28( 28.0)

26.00~27.49 | 0(0.0) 0(0.0) 1(1.0) | 1( 1.0) | 2(2.0) | 0(0.0) 00.0) | 4( 4.0)
Total 0(0.0) 0(0.0) | 19(19.4) | 44(44.9) | 3131.6) | 4(4.1) 0(0.0) | 98(100.0)

Shading indicates the high frequency of over 5%

<Table 7> Cross tabulation analysis of head height and head circumference(Size Korea) n(%)

Head circumference(cm)

51.00~ | 53.00~ 55.00~ 57.00~ 59.00~ | 61.00~ | 63.00~ Total
52.99 54.99 56.99 58.99 60.99 6299 | 65.99
20.00~21.49 | 3(0.1) | 14(0.6) | 16( 0.6) 13( 0.5) | 0( 0.0) | 0(0.0) | 000.0) | 46( 46.0)
Head | 21502299 | 20.) | 84G4) | 278(113) | 239(9.7) | 35(14) | 1(0.0) | 0(0.0) | 639( 259)
height | 23.00~24.49 | 0(0.0) | 58(23) | 496(20.1) | 647(26.2) | 146( 5.9) | 6(0.2) | 0(0.0) [1,353( 54.8)
em) 14 50~25.99 0(0.0) 9(0.4) | 79(3.2) | 228( 92)| 85(34) | 12(0.5) | 2(0.1) | 415( 16.8)
26.00~27.49 | 0(0.0) 0(0.0) 1( 0.0) 8( 03)| 7(03) | 20.1) | 00.0) | 18 0.7)
Total 5(02) | 165(6.7) | 870(35.2) | 1,135(45.9) | 273(11.0) | 21(0.8) | 2(0.1) |2,471(100.0)

Shading indicates the high frequency of over 5%
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#9] A%, 2573 5L 57.00~58.99cm -7F

2(45.9%)e H3lor, & HAR
=0 BH99 Ho] L7kS AHKEEL]0] 59 00~60.99cm
FZHET AL 55.00~56.99cm(35.2%) 7kl itk
w22 dole] B 2T FUY U7 23.00~
24.49cm 7to] 717 l:% B L(54.8%)2 HYL
o, F AR &2 BRES Bl IS AERd
9] 24.50~25.99cm FZHETE 2L 21.50~22.99cm T
oA 7 HAZ £ EEE(25.9%) EA ¢
Edot HeeAdolE 2t EdES AW B
A3}, M2 EF 57.00~58.99cme} 2]5=2Zo] 23.00~
24.49cm 7oA 22.4%, HEE 55.00~56.99cm
<} uifq*xm o] 23.00c~24.49cm F7FOl|A] 20.1%E

Z5IR|qE, &
o & 3t 1 @ol #xst= Ao ”rE?‘*“%
T oz WA At Al WelEd] 57.00~60.99cm,
m 252 70] 23.00~25.99cme] 7H4 23 W9t
AL A

V. Conclusion

£ =4, 43} °
AU ot BaAlel WO e A /1%
AgE A olo wet ANFRAEY] He

A% A1 27a500, A 63 A= AHAS
ZAPALY dlojElete] 242 Zfolg wlwact. w
SIEA ARRS Q6] AR YA AHFER 988
o2 Wepee] Ade] Fesitkn weEi
AR o FEH 7], BFAE ZAdSE S 1A
FEZ A S & A7 s 1 5
A=l AR 2AF AHSATE T T5T= oA
2

g Z&5t0] B Aolg BN AT, WE FS

oln
Ji i)

o

b S

i

oA 47t ekt 71, BRA, veEd, A7
£vie|94o], melsa ol Aol zzielote] Q14
BRIl B8 £UFEAY AAAS & A
ettt ol AMERAY A5 HFe] 2

Acke - AL - A -

K=k 137

AlgtEo] ®ol 7] wEQl Ao SjAH E
HoEd AE Al 23R weEY 9 429 §
£ ot & Qe FHE HHuE
o, M|ty I FF o], wxFAo] Y],
FAte] w9l Zol, HEd-HunE-HEH =4,
EAFHEFE0l9 Bt oofd 4 A

KS EA}O] Z|4=(KATS, 2009)0f14= A 2|4
712 AA F2 HElEdutE AAlSkL oy, |
=9 FEE oy, = ebed A5 A4
4 Al F83HA aEolof & Zo|tt. whebA wE}
T2 AFl ettt FES AAsH] AAste] goi:
o] JAITE A 1 A, HiFREe] gl
A FE bl Foldt A Sl ALE e
FAAZE oto] weEdet WA Loz} 71
8% FFor A=, olet Z2 A= Lee
and Do(2003)9] AFoA BAF AA7F HEEd et
37 HE]=o|E HAF AF A Q5 =X By
ATt A dAsh= Aot} mEbA FARE
A 52 de FHQ B 544 299 A
4715 HEY 5 Qe FEOE W=t HYs

£ 1A 9] 7| AR R AASAH

ARFEZI0] &% % A gt HeEY 2719 ¥
F UAEE T =2 £8ES
<= Mg '1#—% ZAFSE7] ffste], M=ot o
Ado|zke] WARAMS AAISHAH. 1 A, &
PFR o] At gAY St o 2 770 o
Ho| EXAtL FOE Uehow, WETA A A
WS 57.00~60.99cm, &]$=Z1Z0] 23.00~25.99cm
FRE A et
o sgEn 4 AAASE 2A5H] 2
AATHE w W g

Astate) ol 2 L AYFTES o
G52 95 B TR PEA
NzAm 48" Ao ®
v AYFEAY vl B 2
A A= 282 % aa% Ao Agdt ¢ o

] _

ol

)
Hr
i
4
X
N

JPUru

A7) eIk 4
2 eHEAE A
7 AF Aol= B3 agEre Hel A4 B
4 Auhe 483 YSEA AAA el et o
77t WAy Aol
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