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Abstract

This study aims to understand the current status of exemptions for traffic accidents during the return of
emergency vehicles and to provide suggestions for improvement. A survey was conducted on 3,500 firefighters
to investigate the perception of traffic accidents during the return of emergency vehicles, and responses from
505 participants were analyzed. Based On the demographic characteristics and perception of the participants,
frequency analysis and variance analysis were used as research methods to analyze basic statistics and the
current situation. The results showed that firefighters have concerns and anxieties about traffic accidents
during the return of emergency vehicles, and the need for applying exemptions and enacting explicit legal
provisions was statistically confirmed. Based on these results, we suggest a policy for exemptions to improve
the preparation for re—deployment and to alleviate the concerns and anxieties of firefighters.
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<Table 1> Emergency Vehicle Accident Status(NFA, 2022)

Average
Category —1 2017 | 2018 | 2019 | 2020 | 2021
Cases | Ratio
Sum |170.8]1000%| 142 | 136 | 210 | 148 | 218
O y009|508%| 106 | 97 | 154 | 55 | 99
Dispatch
On Vosglisam| - | — | = | 53 | 61
Transport
On Scene| 4.4 | 2.6% 2 4 1 10 5
Returning| oo o |14 7g| 17 | 19 | 34 | 23 | 33
to Station
Others | 162 95% | 17 | 16 | 21 | 7 | 20
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[Figure 1] Research Model
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<Table 2> Survey Question

Category Program Contents
1. Gender
2. Age Group
1. Demographic 3. Years of Employment
. STAPMC] 4 Rank

5. Department of Work
6. Job Responsibility

Knowledge of Current law(Operation Siren and
Emergency Lights During return to station)
1—-1. Operational Status during return to station
Experience of Traffic Signal Violations(1years)
Experience of Traffic Accidents(byears)

3—1. Methods of Handling Traffic Accidents
Pyschological Distress After Traffic Accidents
4-1. The Magnitude of Psychological distress
The Necessity of Applying Exemeption Measures
The Necessity of Enacting Legal Provisons
Assistance in preparing for emergency
redeployment

2. Recoognition
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<Table 3> Frequency of Gender

(N=505)

Gender Counts % of Total |Cumulative %
Man 449 88.9% 88.9%
Woman 56 11.1% 100%
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<Table 4> Frequency of Age—Group

(N=505)

Age—Group Counts % of Total |Cumulative %
20s 50 9.9% 9.9%
30s 207 41.0% 50.9%
40s 135 26.7% 77.6%
5?;:;“ 113 22.4% 100%
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<Table 5> Frequency of Years of Employment

(N=505)
Years of i
Counts | % of Total |Cumulative %
Employment
Less than 202 40.0% 40.0%
Syears
5 to less than 38 17.4% 57.4%
10 years
10 to less than 57 11.3% 63.7%
15 years
15 to less than 33 6.5% 75.2%
20 years
20 years or 125 24.8% 100.0%
more
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<Table 6> Frequency of Firefighter Rank

(N=505)
Ve o Counts % of Total |Cumulative %
Employment
Fire Fighter 119 23.6% 23.6%
Senior Fire
Fighter 120 23.8% 47.3%
Fire Sergeant 93 18.4% 65.7%
Fire Lieutenat 106 21.0% 86.7%
Fire Captain 67 13.3% 100.0%
and Over
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<Table 7> Frequency of Department of Job

(N=505)
Department of Counts | % of Total |Cumulative %
Work

In—House 119 23.6% 23.6%
Safety Center 306 60.6% 84.2%
Rescue Team 46 9.1% 93.3%
Situation Room 13 2.6% 95.8%
Others 21 4.2% 100.0%
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<Table 8> Frequency of Job Responsibility

(N=505)

Job Responsibility | Counts % of Total |Cumulative %
Fire Suppression 121 24.0% 24.0%
Rescue Operation 43 8.5% 32.5%
Me%iritiligSegf\}/]ice % 19.6% 02.1%
Driving 96 19.0% 71.1%
Administration 113 22.4% 93.5%
Fire Investigation 12 2.4% 95.8%
Mir‘;‘;et;f;‘et 9 1.8% 97.6%
Others 12 2.4% 100.0%




J. Korea Saf. Manag. Sci. Vol. 25 No. 2 June 2023
http://dx.doi.org/10.12812/ksms.2023.25.2.139

ISSN 1229-6783(Print) 143
ISSN 2288-1484(Online)

4.2 59 T 0352 sk 54 &
| AH 9 Q1

|

APFTAS PO S ARl ekt B4 F 1)
AR AL Selsh B Y o sl QS

A Ay v} g2

A, ERWEH e 57 7 Ade 2 Aol =
% ZA] 28] el 22 29 407 (7.9%) o]tk
el z=3bell tial] ¢Far Ivh= 46578 (92.1%) o] &
FAES oz HE AR Ayl 1647 (41.4%) )
dlgdshz ddso] AgetA 1S Tt Eesta
UA] & F o7 UERTE 53] Aloldlel] tisiA= HA)
Sh= Q1go] 4507 (89.1%) O & Wfell Bi=o] gx|skar
glon), 35l thali= 3057 (60.4%) wro] AA|skar
o] A oAM= 40%0] el A FAEo]
s AldlE F5skA] It s 202 UERsTh

<Table 9> Activation of Emergency Light and Siren

(N=505)
Recogniton of Laws
Cognizant of
Unwarre
Factual 1;22 Ssltr(();r)l Eniggncy Acgsgtlion of
Only |Light Only
Operation| 301 149 4 11 40
Status | (59.6%) | (29.5%) | (0.8%) | (2.2%) | (7.9%)
465 40
SUM (92.1%) (7.9%)
505(100%)
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<Table 10> Experience of Traffic Signal Violation
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<Table 11> Experience of Traffic Accident
(N=505)

Number of Times| Counts % of Total |Cumulative %
Once 44 8.7% 8.7%
Twice 9 1.8% 10.5%

Three or 2 0.4% 10.9%
More times

Lack of 450 89.1% 100.0%
Experience
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<Table 12> Method of Accident Handling
(N=505)

(N=505) Method Counts % of Total |Cumulative %

Number of Times | Counts | % of Total |Cumulative % Personal 18 99,70 3970,
1-2 times 77 15.2% 15.2% Agreement

3—4 times 22 4.4% 19.6% Insuranlce 23 £0.9% 23,69
5 or Processing

More times 37 7.3% 26.9% Payment of Fines 7 12.7% 96.4%
Lack of Civil Suit /

Experience 569 73.1% 100.0% Criminal Suit 2 3.6% 100.0%
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<Table 13> Presence of Psychological Anxiety Experience Necessary 8 1.6% 98.2%
(N=505) Others 9 1.8% 100.0%
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<Table 14> Psychological Anxiety Experience Level Not at All 12 2.4% 99.4%
Necessary
(N=505)

Anxiety Degree | Counts % of Total |Cumulative % Others 3 0.6% 100.0%
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<Table 18> ANOVA(Welch" s): Gender
(xp<0.05, #xp<0.01, #=+x<0.001)

Variables |Gender| N | Mean | SD SE F D

Assistance | Man | 449 | 1.54 |0.749 |0.0354

in preparing
for ~ 0.0503] 0.823
emergency Woman| 56 1.52 | 0.572 |0.0764
redeployment
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<Table 19> ANOVA(Welch’ s): Age Group
(#p<0.05, ##p<0.01, *++<0.001)

Age

Variables Group

N | Mean | SD SE F D

20s | 27 | 2.96 | 0.854 |0.1644
Magnitude | 30s | 123 | 2.66 | 0.931 |0.0839

of 40s 89 | 2.56 |0.999 [0.1059
Psychologi 50s

cal distress and 75 | 240 | 0.989 [0.1107
over

2.878810.040+

20s | 50 | 1.84 | 0.738 |0.1044
Necessity 30s 207 1.79 | 0.887 {0.0616

of Applying| 40s | 135 | 1.72 | 0.886 |0.0763
Exemeption 50s

Measures | ang | 113 | 161 | 0.761 [0.0716
over

1.6321 0.183

20s | 50 | 1.94 |0.867 |0.1226
Necessity 30s 207 | 1.76 | 0.799 |0.0555

of Enacting| 40s | 135 | 1.69 | 0.842 |0.0724 9786
Legal 50s '

Provisons | onq | 113 | 158 | 0.678 |0.0638
over

0.042+

Variables |Gender| N | Mean | SD SE F D

Magnitude | Man | 284 | 2.57 | 0.980 |0.0581
of

Psychologic | Woman| 30 | 2.83 | 0.699 |0.1276
al distress

3.5154 | 0.068

Necessity of| Man | 449 | 1.73 | 0.844 |0.0398
Applying

Exemeption | Woman| 56 1.82 | 0.876 |0.1171
Measures

0.5947| 0.443

Necessity of| Man | 449 | 1.71 | 0.787 [0.0371
Enacting

Legal |Woman| 56 | 1.84 | 0.869 |0.1162

1.1945] 0.278

20s | 50 | 1.58 |0.6730.0951
Assistance [ a0 [ 907 | 153 | 0,695 [0.0483

in preparing
for 40s | 135 | 1.53 | 0.790 |0.0680

emergency | 90s
redeployment| and | 113 | 1.53 | 0.757 |0.0712
over

0.0853| 0.968

Provisons
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Year
Mean (95% CI) Mean (95% CI) ) of

Variables N | Mean | SD SE F D
33 22 Employ
ment

2.0
e less | ono | 177 | 0817 |0.0575

than 5

24 1.8

40s 50s and Over 20s 30s 40s 50s and Cver
Age Group

20s 30s
Age Group

(a) Magnitude of
Psychological Distress

(b) Necessity of Enacting
Legal Provisions

[Figure 2] Age group

Aehd TE O] 427} Y} Games—Howell AF-73A74S
2AIeE A} 20u)9} 500 7Fe] HA] F WAk 59
HHEE AE Eelo] it 0.5637 EAX R Fost
A =) 7} Wk (p=0.032, p<0.5).

AR, Aol whet E) 5 wsAkaLeh d st
A 2ol 54 A8 e - 23 AP oy - 59
& Al AlE] B3 Q12lell xlo)7} QlEA] A3k <Table
20>9] e mE HElE ERRe] FE (p=0.003,
F=4.222)7} 2= 0.010M SAIH o2 Ak 7+ 72
Sk xpol7h Q= Ao = vhebdTE Bk T 23 A e
A (p=0.044, F=2.520)°] -2l 0.05414 FAI42
2 ek 3 Aol7t Qs Ao E UERITE

©

<{Table 20> ANOVA (Welch’ s): Year of Employment
(#p<0.05, ##p<0.01, #x<0.001)

Necessity of |5 15 10| 88 | 1.78 | 0.765 [0.0815

Erﬁii:;?g 10015 57 | 182 | 0928 ]0.1229] 2520 |0.044
Provisons | 151020 33 | 176 | 0.867 [0.1509

more _ _

) 125 | 154 | 0678 {00606

tess | 909 | 154 | 0.720 |0.0507

than 5

Assistance
in preparing 5to 10 88 | 1.59 | 0.672 [0.0716

for 10to 15| 57 | 151 | 0.848 |0.1123| 0.313 | 0.869

CMErgency |15t 20| 33 | 1.58 | 0.708 {0.1233
redeployment

MOTe |95 1 149 | 0.747 | 0.0668

than 20

Year
Variables |- % | N | Memn| D | SE | F | »
Employ
ment
less _
o 5 | 10| 259 | 0970 |0.0925
Magnitude |55 10| 61 | 277 | 0.956 [0.1223
o 0w15| 38 | 297 | 0788 0.1278] 4.222 | 0003
Psychologic
ol distress |150020] 23| 226 | 0.964 |0.2010
more
tan 20| 82| 239 | 0.953 |0.1052
less
e 5 | 202 | 179 | 0:881 |0.0620

Necessity of 5 15 10| 88 | 1.76 | 0.788 |0.0840

Avolying 1 SeT57 1 101 | 1040 0.1377] 1.950 | 0,105
Exemeption
Measures |19t020| 33 | 1.64 | 0.699 |0.1217

more _

o] 125 | 158 | 0753 | 00674

=]
)

oJ7)elM f-olale] A Ho g wEAla el ¥
A A4 Bk Ans AT 49 1597 =
B et 15w 2 oPFE = 1 89k Q14
7} oz}, o]eldt e o] Sehgtel ukel Aeld
oPg7to] SRS A58t < 9lor, tEo] Y A1g 9
QAL 20 A ool HW FASH oS A
JHEE FEA AEE 4 9l

—

Mean (95% Gl) Mean (95% CD

20

18 T T T T T 14
=6 5-10 10-15 15-20 20 ==
Year of Employment

<5 5~10 10-15 15-20 20>=
Year of Employment

(b) Necessity of Enacting
Legal Provisions

(a) Magnitude of
Psychological Distress

[Figure 3] Year of Employment
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Ab Sel w0 A BeAe BE Ak Aol
e ANOVASIAE B714 folg o]} malyko.
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9, Aol w89 F LEANILY BRI 2l
2ok S8 A8 "oy W 23 A4 Aoy - S 4
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§ A A 20 =6 Qo] Folrh kA RS

1
A
o} Wb 0 7 Aol w5 Alare] tigt Fo] =

Holgh= Aztel] 7] Belo] =& A o2 Jdsislal, &
dle} 23 2lde] Fado) s Aoz yPgaugich A
A B2 A= <Table 21>7} o] BE Aohol|x] A
A o7 folgt xjolg HolX| egitt. FA wAe] u=
A2 Belkn BaEsiAE 2 Alge] el A
o] 7P vt 2 o) el dldehs tHe 3
Ao Bty 7P 23S &4 3o S 180 2
QAo BN & AlFo® s T A7) B U
ERit) B8l Bojd o2 B A4 Al AEE B o
Hof| tisliA] 7Hd w2 AL Ale] A W Ak
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Variables Rank N | Mean | SD SE F D
e o] 168 | 0737 00716
Lieutenat
Fire
Captain | 67 | 1.63 | 0.832 [0.1016
Over
Fire 11191 172 | 0736 |0.0674
Fighter
Senior
Fire |120| 1.82 | 0.860 |0.0785
Necessity of| Fighter
Enacting | Fire 1 g0t 24 1 0,859 [0.0890] 0.956 | 0.433
Legal Sergeant
Provisons ;
" e 061 167 | 0765 00743
Lieutenat
Fire
Captain | 37 | 1.60 | 0.740 [0.0904
Over
Fire \119] 149 | 0595 |0.0545
Fighter
Senior
‘ Fire |120| 157 | 0.753 |0.0687
.A551stan.ce Fighter
In preparing Fire
for 93 | 1.57 | 0.826 00857 0.202 | 0.883
Sergeant
emergency =
redeployment| " 1106 | 154 | 0.758 [0.0736
Lieutenat
Fire
Captain | 67 | 1.51 | 0.746 [0.0912
Over

<Table 21> ANOVA (Welch’ s): Rank

(#p<0.05, #p<0.01, *#+<0.001)

TP, A ol] Wl 571 5 aeEARaLeL FHAS A
A 2 5 A8 oA - W 2F A kil
A8 Al AR S Aol Thsl zjol7) 9li=A] A4S
ARk Q1A o v= AR Hiehs 2 EE] W
TOR ke el Bl Huh Y 5wtk
7L S Bl rgaA we) o] Sl disl 7k Zlow
=9 Ot <Table 22> 9} o] AA] FaHEA A
A O R FOIF Afol= FAIHA| ks A= ekt

¢

<Table 22> ANOVA (Welch' s): Department of Work
(#p<0.05, ##p<0.01, *+<0.001)

Variables Rank | N | Mean | SD SE F D
Fire _ _ _
Fighter 65 | 2.57 | 1.045 [0.1297
Senior
Fire | 71 | 2.62 | 0.884 |0.1049
Magnitude Fighter
of ;
Psychologic| . "¢ | 66 | 285 | 0916 [01127| #1268 | 0080
. Sergeant
al distress -
Fire oy 149 | 0998 01185
Lieutenat
Fire 141 | 937 | 0,888 |0.1386
Captain
Fire _
Fighter 119 1.75 | 0.826 |0.0757
Necessity of| Senior
ADDIYmg Elre 120 | 1.80 | 0.875 [0.0799 0,658 | 0.621
Exemeption | Fighter
Measures i
"¢ 193 | 1.78 | 0.965 |0.1001
Sergeant

Variables |PP* | N | Memn| D | SE | F | »
ment
0= 6o | 232 | 0948 01223
House
Safety

Magnitude of| Center 201 | 2.69 | 0.973 |0.0686

Psyc'hologlc Rescue 20 970 | 0915 |0.1671 2.135 | 0.096
al distress | Team

Situation
Room

10 | 2.30 |0.823 |0.2603

Others| 13 | 2.46 | 0.776 |0.2153
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Variables Depart N | Mean | D SE o b Variables| Department | N [Mean| SD | SE F D
ment Situation
- 7 | 2.29 10,951 |0.3595
House | 119 | 168 | 0.853 |0.0782 Managemnet
Safety Others 5 1 2.20 | 0.837 |0.3742
Necessity of| o | 306 | 177 | 0833 |0.0476 Fire Suppression| 121 | 1.73 | 0.764 0.0694
Applying
R
Exemeption| | 46 | 174 | 0999 |0.1472| ¥ | 0670 escue | ya | 163 | 0,874 (01332
Team Operation
Measures Sigtion B
13 | 154 | 0.877 {0.2433 Necessity | Hersency 5
Room S il Servie 99 | 1.75 | 0.907 |0.0912
Hlsu_se 119 | 1.66 | 0.826 0.0757 Exemepti | Administration | 113] 1.70 | 0.865 [0.0814| '
on .
Fire
Safety c
Necessity of| > | 306 | 175 | 0795 | 0.0454 Measures | o ociotion | 12 | 170 | 0866102500
Enacting .
Rescue 0.442 | 0.778 Situation
Legal |7 | 46| 172 | 0779 |0.1149 Vmagemnet 9 | 1.33 | 0,500 |0.1667
PROVISONS I o Oth 12 | 183 |0.718 02072
1% 13 | 154 | 0.877 |0.2433 thers 03 071610,
0om Fire Suppression| 121 | 1.71 | 0.676 |0.0615
Others| 21 | 167 | 0.658 [0.1436 P
=19 | 1se | 0745 |0.0683 Operation 431 165 10752101147
House 5
. mergency
Assistance | Salety | 05| 5 | (790 00412 Necessity | Medical Service| 2 | 171 | 0-884 |0.0888
in preparing | Center o
Drivin: 96 | 1.85 | 0.833 |0.0850
for |Rescuel )ty oo | 0909 |0.1340] 0307 | 0872 Bnacting TS 1171 0.332
emergency | Team Legil Administration | 113 ] 1.67 |0.829 {0.0779
redeployment | Situation : i
Room | 18| 138 | 0506 | 0.1404 Provisons Fire | 1o | 183 0937 lozrog
Investigation
Others| 21 | 152 |0512]0.1117 Suation
9 | 1.33 10,500 |0.1167
ogl 23 Z]H & XH Z]‘/\]O] ‘:]"4‘8]&: ‘ﬁ‘joﬂ L\:}Aﬂ— E_—H = 5 Managemnet
o S L‘}-N o H‘j}‘” = ;’ i o Lfl Others 12 | 1.75 | 0.754 [0.2176
Al71 S % ol E Al & %3 a - -
© Fazel] et e wekat Sell, @A ol 28 1A Fire Suppression| 121 | 1.51 |0.743 |0.0675
=% 4] B2 tiel] A Ay} JFEHE BAKo R Rescuo
G018t zlol7} Q= Ao = JeERER| okt Operation 43 1 1.51 | 0.736 [0.1122
ol B T wSAlL 597 A (1) F5-uke Assist
I 57 & 25AKL 547t | ST : 9] 51§ance Er.nergency. 99 | 1.47 | 0,690 |0.0694
AR QAE T Sl Flo] of], G el s | Medical Service
RE 2pRee) Aed Belo] om s ywel TP Driving | 96| 165 | 0794|0081 |
or — - . .
QAo thstk ¢lAlo] 9)-8-S <Table 23> ¢ WL A1 2 emergency Administration | 113| 1.52 |0.745]0.0701
TE e R olde 4 olok redeploy | Fre 4o 1) 25 10 692 |0.1704
ment Investigation
<Table 23> ANOVA(Welch’ s): Job Responsibility M;?rl]t;lgaetxet 9 | 1.33 | 0,500 |0.1667
(+p<0.05, ##p<0.01, ##£<0.001)
, al al Others 12 | 1.50 |0.5220.1508
Variables| Department N |Mean| SD | SE F D
Fire Suppression| 77 | 2.70 | 1.027 |0.1170 4.4 /}311"'43—'], %OJ @Ec‘“ E]E %_u_}\é %)ﬂ'
Rescue 1 oo | 974 {0,903 |0.1737
) Operation
Magmfmde Bmergency | | oo | ece |0 103 aReTdEe] B T weAkael ddste] A 9l
0! . . . . . . = 31 5 =
Psycholog Medical Service 1564 | 0,178 L Agd Bolwl Eg WQA W 23 WA A1EE B8
ical Driving 65 | 2.57 | 1.015 |0.1259 59 SEHE] FAAE Tl El RS AA
distress | Administration | 58 | 2.33 |0.944 [0.1239 3 & A3|ojut A A|SE ulEl O = <Table 24> ¢} 2
i o] 11 FAA Feld 7= yERITth
Fire 1 g | 933 | 0707 [0.2357 orlT e e >
Investigation
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<Table 24> Correlation between Variables
(#p<0.05, ##p<0.01, ##x<0.001)
Variables

Necessity of | Necessity of | Assistance in
Applying Enacting | preparing for

Exemeption Legal emergency
Measures Provisons |redeployment

Variables | Magnitude of
Psychologic
al distress

Magnitude
of
Psychologi
cal distress

Necessity
of Applying
Exemeption
Measures

0.002+ 1 - -

Necessity
of Enacting
Legal
Provisons

<0.001# | <0.001 3

Assistance
in
preparing

for <0.00
emergency
redeploy

<0.001##x | <0.001sx 1
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