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Abstract This study examined the intensity of the association of factors affecting major burns by statistical analysis
for patients injured by the release of chemical hazards. A total of 446 patients were evaluated as chemical injury
patients, who had visited the emergency room from 1/Jan/2010 to 31/Dec/2014. The major burn was used as a
dependent variable representing the severity of chemical injury. A chi-square test (CST) and binary logistic regression
test (BLRA) were used as the statistical analysis method for determining the association between major burns and
the independent variables. In CST, female and their presence at an incident scene, multiple site injury were associated
with major burn (p<0.05). In BLRA, the presence at an incident scene and spills (comparing explosion), discharge
(comparing admission) were associated with major burns (p<0.05). In this study, the presence at an incident scene
was the most significant factor concerning major burns. Furthermore, gender and injury number, exposure mechanism
(spill comparing explosion), and disposition (discharge comparing admission) were also associated with major burns.

Keywords: Chemical Hazard Release, Statistical Factor Analysis, Burns, Injuries, Association

B ere gy 7N allieE SAR0AH AT AR A5

*Correspondmg Author : Hee-Jun Shin (Soonchunhyang Univ.)

Tel: +82-32-621-6849 email: 79819@schmce.ac.kr, iamrocker@hanmail.net

Revised (1st March 30, 2016, 2nd April 1, 2016, 3rd April 2, 2016, 4th April 3,
2016, 5th April 5, 2016, 6th April 6, 2016)

Published April 30, 2016

Received January 20, 2016
Accepted April 7, 2016

332



Ard st &4F SRt A 5 sHell AL wAE a9
1. ME o] ] o]e] A FeflA] LAY AbaL, o mA o7 HHAYGH
ARAL, BE 194 ek Bkt shekE Al AF HE SHA] o
St AbaLe Bt o] 2t gl SRt BEA, 2 Aol A &4, A A o)9)e] Aol A ‘%
sp3He, =4 54 wiitel 35 BAdo] o oF & & Alm, £AF 71He] BEEYE dx2 A9 49l |
S w3 S ATl 2 EAQ o2 20129 FUl H wo] Ale)wo] & 4469 9] Ex7F b HAckFig. 1).

£ KHydrofluoric acid) W +& A3zt 9)\ 23l 3¢
Oﬂfﬂv“:— 197613 o]&g]o} Sevesooll A 4 Z

521(Dioxin) & AL 19841 A% Bhopal oA 3}
i} B 7t FER o] At WE(Methyl isocyanat
09 e 7= ALt llen ol 9ol iz 313 =4 At
el o2H §F Bilo] 97 w2 ofe Aldst
T ET’—%O] el FeH1-5].

% 41 7k ool A%

i
E
sk

o

El

H
2
2

E3] Seveso

o
do
>
4
il
>
i_.

l

!
@
re

-
o
o)
iu)
o

1w —
oZ,
=2

oo

2
s
it

)

o ol

14
of

o
o

4 -
_gl O
rie

o N O o 4o T
10 q
o

2 il oy
el
o
=

k

ok
ot
dfu

AAZ H| el x= = (The Agency

for Toxic Substances and Disease Registry, ATSDR)O]

Jsl= &3 38k =2 AL ZFA] A Al(The Hazar

dous Substances Emergency Events Surveillance, HSE
ES)7} o]} 22 ojghg Fqatar SITH9, 10].

olgh 2 w7 Soll ¥ A= AP st

o 1
Kz

a
i

o3

51

b
=1

EA

211, ZALH

1]

333

Initial ED enrolled chemical injury patients

(From 1/January/2010 to 31/December/2014)

(Exclusion Criteria)
N= 480

1. Chemical incident occurred at

other region

2 Intentional incident

3. Age: under 19

4. Evoked injury not via direct

contact of chemical substances

After applying exclusion criteria, 5. Unknown mechanism of Injury

14 Patients were excluded.

Total N = 448

Fig. 1. Flow chart description of patients selection and
exclusion
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+7] A (Exposure Mechanis
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e), Xtk(Diagnosis), 54 & F wlX](Disposition),

% 3(Major Burn) &2 H7} FAtH(Table 1)[11,
12].

Table 1. Major Burn Criteria

Major Burn Criteria
Partial thickness >25% BSA*, age 10 - 50 yt
Partial thickness >20% BSA*, age <10 yt or >50 y*
Full thickness >10% BSA* in anyone

Burns involving hands, face, feet, or perineum
Burns crossing major joints
Circumferential burns of an extremity
Burns complicated by inhalation injury
Electrical burns
Burns complicated by fracture or other trauma

Burns in high-risk patients

Major burn criteria: Reorganized from American Burn  Association
Burn Classification 25,26)
* BSA = Body Surface Area, ¥ y = years



A Eesl=EA) ATE A4E, 2016

91 705 (Injury Site Number)= @ §-9|(Sin
o Multiple) 2 €4 $-9&= g, ok
olel), &, A7k, FAH), FARE 19,
1(‘%L 0194) 271,
, 238b7], B 39t

7] X1(Exposure Mechanism)-

- B8, 54
ohE &+ 3k
¥ (Spraying), f,

Z(Spill), Z2](Suffocation) .2 &5 &
3}d(Burn), &/d(Laceration), &= (Intoxic
ation), ’$(Complex injury), 7|EKOther)Z &+
315 | X|(Disposition) = ¥ (Disch
arge, DC), Y9 (Admission, ADM), A (Transfer, TF),
2F2] ¥ 91(Discharge oneself against doctor’s decision, S
elf DC), AF}(Death) 0.2 27 a19ith 11719] QA4S
ZoA % s (Major Burn)S 1= 34 3 3]9] Ao

71&el et 5 S 7 Oﬂ:rLoﬂ’ﬂ 313} &4 $5

L

-
[¢] a-
= Lis

(Explosion), 7

ol 57

AL Zlek

L\__\__

H I
= H

o 1
eHA R &

T A% B FEHUSLE Ao] S tiTable 1)[11, 12]. 1
g yA] 10709 A Y HER 4] 519
APA HIE A3 59 WAEE 107K AW, ol
A H= ERe A, 5 B 4, =F V)
A, £ 19 AN, £ B9, Ak @ EA
A A5 T A, Agoew Aok

2.1.3 BA diH

T8 WeEd Uit As% SPSS  window

21.0(SPSS Inc., Chicago, IL, USA)S ©]-&3lo 9]=3}
0510“4, ﬁi?‘ji ﬂ;'L( A })i e HE

FoF MEES Tk 5
% =S 7:’:‘@3}7] Aste] 7}l
Z(Chi-square test,)¥} o3 ZX|~E 3] 7|54
ARE-sEATE. 2t
212}9] Odds ratio(OR), 95% Confidence interval (CI),

R

(Bmary logistic regression analysis)S

Pgke ool 7 SHATh ORgES CI E3Fsto] Al 2}
2] ol datile Zhs AF ey sto] 254 F A
7HA FAISSIAL ORe] CIE 2H4] &% W e #
(Table)oll Al A9l aHAth pate 45 AR 0.05 W]
g TAMeR foldt dow Ao it

(1) 7Fe] Al #7(Chi-square test, CST)

T W el dFE F=A Wk Ss W
53 R A, 24 09 Al AL @l *ZH
75 AAste] gho] AlF AAES A& skalrh

334

(2) ol 2A2g 3|#E-4(Binary logistic regression

analysis, BLRA)
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Table 2. Frequency of general factors in chemical
injury patients

General factor n(%)

No. of patients 446

Gender
Male 360(80.7%)
Female 86(19.3%)

Age Group*

20 - 29) 142(31.8%)
(30 - 39) 135(30.3%)
40 - 49) 96(21.5%)
(50 - 59) 48(10.8%)
60 - 69) 12(2.7%)
(70 - 79) 9(2.0%)
19 3(0.7%)
80 - 89) 1(0.2%)

Status of Chemical
Gas 239(53.6%)
Liquid 192(43.0%)
Solid 10(2.2%)
Gel 4(0.9%)
Unknown 1(0.2%)

Exposure Mechanism
Spill 223(50.0%)
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Spraying 206(46.2%)
Explosion 13(2.9%)
Suffocation 4(0.9%)
Injury Site
Respiratory tract 217(48.7%)
Face(eye) 66(14.8%)
Upper extremity(hand) 36(8.1%)
Comp]ex(involvir{g 33(7.4%)
more than two site)
Face(except eye) 30(6.7%)
Upper extremity(except 21(4.7%)
hand)
Lower extremity
(except foot) 163.6%)
Lower extremity(foot) 12(2.7%)
Central nervous system 7(1.6%)
Neck 6(1.3%)
Trunk 2(0.4%)
Genital 0(0%)
Perineum 0(0%)
Gastrointestinal tract 0(0%)
Head 0(0%)
Diagnosis
Intoxication 222(49.8%)
Burn 214(48.0%)
Other 4(0.9%)
Complex Injury(More than
two different diagnosis) 40.9%)
Laceration 2(0.4%)
Disposition
Dct 347(77.8%)
Self DC¥ 51(11.4%)
ADM§ 4(9%)
TF Il 6(1.3%)
Death 2(0.4%)
Injury Site Number
Single 415(93%)
Multiple 31(7%)
Presence on Incident Scene
Presence 252(56.5%)

No presence 194(43.5%)

Major Bum
No 313(70.2%)
Yes 133(29.8%)

The format of the numeric value: (meant standard deviation) for
age, (Number, percentage) for other factors

*Age Group = Age group classified by decades, ¥ DC= Discharge,
¥ Self DC=Discharge oneself against doctor’s decision, §
ADM=Admission, || TF=Transfer

2.2.2 7}0| M& ZHAF™(Chi—square test, CST)

T Aol dislA A, Alar A% 24 7, &4
521 /Mgl isted 24z CST Al &% 3Hd¢] & OR
& JAo] 7.27(95% Cl, 3.08-17.13, p<0.001), A}l &

2ol AAH  Fo]  67.84(95% Cl, 21.12-217.91,
p<0.001), Tt =4 0] 19.68(95% Cl, 6.73-57.54,
p<0.001) ©]$1E(Table 3).
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Table 3. Chi-square test result for variables associating

major burn
o o
i X +
Variable N/133 NA313 (vCaIlue)#
) %) b
Gender
2
Male 127/133 233/313 G 087* 177 13)
(95.5%) (74.4%) . :
<0.001
Female 6/133 80/313
(4.5%) (25.6%)
Presence
on Incident
Scene
Presence 130/133 122/313 67.84
97.7%) (39.0%) (21.12 - 217.9)
No 3/133 191/313 <0.001
Presence (2.3%) (61.0%)
Injury
Number
Multiple (2%7; i/3)3 ( ;V;oi}) 19.68
. 0 . ()
Single 106/133 309/313 (6'73<0 gg'l54)
(79.7%) (98.7%) ’

The format of the numeric value: Number(percentage) for other
factors.

*OR = Odds ratio, ¥ CI = 95 % Confidence Interval, ¥ p values
were derived using Chi-square test or Binary logistic regression test
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0.11-0.88, p=0.027), Atz @] <) o]
61.85(95% Cl, 17.41-219.76, p<0.001), thitsa) o)
37.17(95% Cl, 6.36-217.12, p<0.001) °]UtHType A),
(Table 4).

%\JE

Table 4. Binary logistic regression test result for
variables only which were filtered by

Chi-square test associating major burn
(Type A)
*
Variable (2111 ) p value¥
Gender
0.32
Female ©O.11 - 088) 0.027
Presence on
Incident Scene
61.85
<
Presence (1741 - 219.76) 0.001
Injury Number
Multiple 3717 <0.001

(636 - 217.12)

Filtered variables by Chi-square test associating major burn: Gender,
Presence in Incident Scene, Injury Number

* OR = Odds ratio, ¥ CI = 95 % Confidence Interval, ¥ p values
were derived using Chi-square test or Binary logistic regression test

Al 58 HPEdE, Al 8 4 /5, S 59
AF7 B SAl 5% 3P e folek weo
AATE ol aoksld FAlol oA $A} Tl FAd &
A} atell ¥]s] OR 0.32%HF 5 s A 18] 1A
AL i &4 oA B &4 el s OR
37.17%F 1A @l Y o] Y el v &)
OR 61.85%F &5 3 WA Sl S7F sioirh

(2) °]&d =AY 3AEA 4F (Type B)

TS 33l diste] A, AlndY EA FF, S
B9 A, vol, A¥ W) EE BRI X, 38 22
o 4, wF V1A, &4 59, SEA s iR, A
@S FAO AA Al ORS Yo7t 1.1595% Cl,

0.98-1.35, p=0.078), {#d] H=Z EH{3F 3 o]
0.23(95% Cl, 0.05-1.03, p=0.055), Ata &7l AR

0] 175.24(95% Cl, 15.34 - 2001.32, p<0.001), Z2
71l gt el wlE]l FE /1A HE 7"l
644.15(95% Cl, 4.36-95271.26, p=0.011)$} 26.18(95%
Cl, 0.60 - 1134.77, p=0.090), L% ol s} < w3}
A2 E Y o] 0.08(95% Cl, 0.29 - 0.34, p=0.001)3}
0.50(95% Cl, 0.12 - 2.13, p=0.347) °]AtHType B),
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(Table 5).

Table 5. Binary logistic regression test result for all
independent variables associating major burn

(Type B)
¥
Variable (8111 ) p value¥
1.15
Age 098 - 1.35) 0.078
0.23
Age Group§ ©.05 - 1.03) 0.055
Presence on
Incident Scene
175.24
<
Presence (1534 - 2001.32) 0.001
Exposure
Mechanism¥
. 644.15
Spill (436 - 95271.26) oot
. 26.18
Spraying 0.60 - 1134.77) 0.09
Disposition |l
0.08
.001
bc 020 - 0.34) 0.00
0.50
Kk
Self DC 012 - 2.13) 0.347

All independent variables : Gender, Presence in Incident Scene,
Injury Number, Age, Age Group§, Exposure Mechanism¥ , Status
of Chemical, Injury Site, Disposition, Diagnosis

*OR = Odds ratio, ¥ CI = 95 % Confidence Interval, ¥ Exposure
Mechanism: Explosion was set as a referent group to the other
groups (Spill, Spraying, Suffocation), § Age Group: Age group
classified by decades, Il Disposition: Adm was set as a referent
group to the other groups (DC, Death, Self DC, TF), §DC= 4t
Discharge, **Self DC=Discharge oneself against doctor’s decision,
ADM=Admission, TF=Transfer)

All variables which OR* didn’t have CI¥ were excluded from this
table.
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