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= Abstract =
Purpose: This study aimed to evaluate and assess the response capabilities and educational needs of 119

emergency medical technicians (EMTs) in chemical accidents.

Methods: A self-reported questionnaire was completed by 167 119 EMTs between December 1st and
December 31, 2023. The questionnaire comprised 8 questions on general characteristics, 2 on chemical
accidents experienced by the participants, 29 on response capabilities, and 15 on educational needs. Data
analysis was performed using t-tests, analysis of variance, Duncan’s test for post-hoc analysis, and
Pearson’s correlation coefficient, using SPSS 217.0.

Results: The participants scored 2.69 points on response capacity to chemical accidents. The
EMT-Paramedics scored high in 'patient triage,” ‘patient treatment,” ‘patient transport,” and 'collaborative
support’ (F=3.924, p=.010; F=5.843, p=.001; F=3.698, p=.013; F=5.272, p=.002), followed by
educational experience (t=-4.962, p{.001; t=-2.685, p=.008; t=-3.455, p=.001; t=-3.593, X.001;
t=-3.034, p=.003). The participants scored 4.19 points on educational needs, with high scores for
'patients treatment and transport’ (4.280.93). The scores for 'patient triage competency', and 'patient
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triage (r=.169, p=.024) correlated positively. Furthermore, the scores for 'patient treatment
competency' and all sub-factors of educational needs (r=.185, p=.013; r=.215, p=.004; r=.199,
p=.008; r=.190, p=.011; r=.197, p=.008) correlated positively.

Conclusion: To strengthen the response capabilities of 119 EMTs, it is imperative to develop an
educational program that focuses on first-aid responses.

Keywords: 119 EMT, Chemical accident, Response competency, Educational needs
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119 73099 3eay ged9sy @ 258 7% 11
Table 1. General characteristics of the study subjects (N=178)
Variable Category N (%)
Male 137 (77.0)
Gender
Female 41 (23.0)
20 < -< 30 23 (12.9)
30 < - < 40 126 (70.8)
Age (year)
40 < - < 50 24 (13.5)
50 < 5 (2.8)
EMT"-paramedic 71 (39.9)
EMT"-basic 21 (15.2)
Certification
Nurse 73 (41.0)
None 7 (3.9)
<5 84 (47.2)
5< - <10 62 (34.8)
Firefighting career (year) 10 <-<15 21 (11.8)
5 <-<2 5 (2.8)
20 < 6 (3.4)
Fire fighter 35 (19.7)
Senior fire fighter 82 (46.1)
Rank of position
Fire sergeant 43 (24.2)
Fire lieutenant < 18 (10.1)
o < 92 71 (39.9)
Clinical career (year)
9 < 107 (60.1)
No 101 (56.7)
Chemical accident experience
Yes 7 (43.3)
_ . . . No 126 (70.8)
Chemical accident education experience
Yes 52 (29.2)
"EMT: Emergency Medical Technician
39.9%(11%) 2 Vel ey &% 48 2. CHAIXZ) delst §fstAln
ARE B A 56.7%(101 )7 Ay A7 AR S slEaly Sae B o
o @atRion, ety #H P2 |/ oz TEsE s190om (Table 2 ). 3
o ) U AL 9 F - T B TT9%(60%) 2
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Table 2. Chemical accidents experienced by subjects (N=17)
Factors Category N (%)
Leakage/spillage 60 (77.9)
“Type of chermical Fire 43 (55.8)
accident Explosion 24 (31.2)
Transportation accident 18 (234)
Rescuer safety 43 (55.8)
Emergency treatment methods 16 (20.8)
Most concerning issue  High severity in patients 10 (13.0)
Selection of transfer hospitals 7 9.1)
Other 1 (1.3)

*multiple response

7V wskow, sk Al 55.8%(439), E1
A3l 31.2%(249), 55T AL 23.4%(18
B) «o2 eyt
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Table 3. Differences in chemical accident response competency according to general characteristics (N=178)
Immediate response Patient triage Patient treatment Patient transport Collaboration support Total
. competency competency competency competency competency
Verable - Category oF oF oF oF oF oF
Mean+SD 1) Mean+SD ® Mean+SD ® Mean+SD ) Mean+SD ® Mean+SD ®
) Male 255092  ggpyt  2T9:095  q93 2833095 g0y 2753096 gy 2TTE094 14 274086 1950
: Ferale 2154079 (0D 9674095 (47D 971090  (480)  gg1+ogr  (408)  9g0+092 (BT gpsrosy (209
0 < - <30 238071 2494096 2644097 24440583 245+0.75 247+0.75
A ey DT A0 2405091 ggip 21909 g 28LE08  gg  2T309L g 2762091 1y 2605088 gy
40 < - <50 267100 (12 9gr105  (138)  ggory1s (69 orgr1ze (2800 gs3eig0 (333 gpgrier (248
50 < 3.2340.74 3402051 317085 3.33+0.70 316085 3.2640.70
EMT-paramedic ~ 2.65+09 3.04+096° 3.10+092° 2.99+0.93° 3.06+090° 2.96+0.86"
Contifcnion. _EMT-b0sic 244087 943, 2464092 g9 26020967 pggt  262+09T°  geost 2530880 ot 249087 4 gt
Nurse 296087 (06 9654090 (010)  ggorogp (00D op7iggey  (013)  gpgiggew  (002)  gpgiogye  (005)
None 2.67+0.75 2.3140.86° 2,00+ 0.82 2944089 2934084 2.99+0.76"
<5 2.46+0.74 266+0.83 2.79+083 2.69+082 2.68+0.78 262071
Firefightng 2=~ <10 234+L11 2774108 2.82+1.05 2.71+1.03 2,67+ 107 2.66+0.99
— 1130 1.930 1626 1914 1433 1757
ceer 0= - <15 268£077  (p) s0x08 (1) 2024085 (DO 2882089 (P 2ax0s (008 aseworr M
v 15 < - <2 237+137 243+ 151 240+ 152 2.53+1.49 2,68+ 158 248+146
20 < 3.00£0.64 3.5620.57 3612087 3642080 350+ 1.02 34620.72
Firefighter 2.47+0.76 259+091 273+0.88 2.63+089 2.71+0.84 262:£0.78
?.‘“'“if‘?rh 2.30£0.93 273098 2742094 264091 2624092 2.60+£0.85
Rank of irefighter 2,565 2,393 1633 2440 2904 2473
position Fire sergeant 2574092  (096) 9771088 (OT1)  g77:083 (184 9714092  (066) 9774095 (089 9714084  (063)
Fire
T 2914093 3294097 3.96+1.14 397+106 3.93+1.06 3.1940.96
Clinicral <2 253083 gp 2694096 o 2734095 ., 2688092 0 267£086 .o, 2665084 .0
(year) 2 < 241£096 (400 9g1+094 (39 ggaroos  (MD)  gmarogs (88D g7gioge (464 gqorgr  (675)
Chemical N 2404085 1053  274+095  _4g5 2734090  _y15q 2664092  _jggp 269091  _ggy  264+084  _gpo
accident (292) (642) (.250) (282) (:509) (:333)
experience  ye 2544097 2.80+095 2.89+099 2.80+0.96 2.79+097 276+0.87
Bduation No 2964087 _yopg 2641098 _gggs 2665095 _gups® 2563095 _gpog 2605094 gy 2541086 _ggegt
experience  yeq 2954080 (0000 3064082 (008)  gj7r0s3 (00D 330+079 (0000 30p+0s4  (003)  goregrz  (000)
Total 2462091 2764095 2.80+094 2.724094 2734094 2694085
*pX08, K01, X001, Post-hoe analysis: adh
=15 o = 2o
4, AR EMo|| 02 ISQTE etz RgeTEe] & BFL 419+
° Z Q9019 FHL ‘Fx}x
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Table 4. Differences in educational needs according to general characteristics (N=178)
. ) : Patient treatment and Response resources and
Immediate response Patient triage transport information Total
Variable Category = = y " =
)
Mean+SD e Mean+SD e Mean+SD ) Mean+SD ) Mean+SD )
. Male 4105100  _gjo3¢ 408100  _gqu4' 418098  _goeg™  407£099  ggg5 4108096  _gua”
: Ferale 454+0.70 (:002) 4.492+0.80 (.046) 459+0.68 (.003) 44740.80 (.018) 450£0.72 (015)
%0 < - < 30 4344068 4.38+0.74 445+0.65 4.93+0.79 4324068
e ey D5 H0 414EL0 Lo94 408+1.00 1448 4934098 718 4114099 o 413096 L1081
40 < - < 50 4274098 (278) 4224099 (232) 4962098 (:607) 4214103 (432) 4234098 (:359)
50 < 490£0.22 4802045 4732043 4802045 4812039
EMT-paramedic ~ 4.45+0.78 4344088 4.43+0.80 4374081 4.39+0.79
Cortifcation, EMT-basie 3.96+1.02 2.908" 3.96+1.06 1489 416+1.08 Lon 405+ 1.06 2049 404+1.01 1889
Nurse 404+1.06 (032) 405+ 1.02 (219) 419+103 (:363) 400+ 105 (109) 405+101 (133)
None 4994055 419+0.69 410£0.71 403+0.78 4144066
<5 4174082 4194088 4.93+080 4,09+0.88 4144082
Firfighting 2=~ <10 408%L15 405+1.13 4992+113 408+1.10 410+1.09
— 1484 " iaipng L1415 890 1553 " yasinas | Ldot
ceer 10<-< 15 436090 (oo 143+0.79 fre 437093 o 437091 iy 1334088 o)
15<-<92 475+043 4974106 473+060 464+0.80 461071
20 < 4834041 483+0.41 4.78+0.40 4.83+041 482+0.40
Firefighter 4124075 412+0.84 4.98+0.77 4054084 41240.76
?.‘“'“if‘?rh 4094107 404+ 1.04 4182101 4,06+ 1.02 4,09+ 101
Rank of irefighter 2512 1798 1.103 1.879 1869
position Fire sergeant 197409 (.060) 4294099 (.149) 439+1.00 (:349) 4274100 (.135) 4964097 (.137)
Fire
T 4744045 4614060 4614064 459+0.69 4634057
Clinicral <2 4214091 143 4114095 576 494091 269 416094 008 418+090 15
(year) 2 < 4195098 (8D gy9xro9r (86 4g0s095  (TI®  4ggxoes (9 ggor0gs (8T
z'fcféelg:f No 4.12+0.94 1349 407+0.96 1483 421+0.92 1105 4.06+0.95 1581 4.10+£0.91 1476
; (18) ————— (140 (1) (1) ———— (142
EXPErIence  yeg 4.31+0.96 4.98+0.96 4.36+0.94 4.29+0.97 4.31+0.94
Bduation No 418099 3% 412101 750 4954097 592 41924101 789 4164097 615
experience  yeq 4954087 (:700) 49440.85 (454) 43440583 (655) 4254082 (435) 4264081 (:640)
Total 4904095 416+0.96 498+0.93 416+0.96 41940.92
.05, K01
kv ey = — — b e S O =
AVBAE UEALH (=169, p=024), O] 2 AFOIN DAL AR HAT £
o o] ‘Blzlz] = ) o —o L ‘oz 9 ‘3 %),
SHHY FAAANGF I &3 FE 2 FE(17.9%), ‘8 (55.8%)°, ‘Zid

91 2Qlol A F(+)e ARAAE Jehdo
(r=.185, p=.013; r=.215, p=.004; r=.199,
p=.008; r=.190, p=.011; r=.197, p=.008).
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Table 5. Correlation between chemical accident response competency and educational needs (N=178)

Education Needs
Factors Immediate  Patient  Patient treatment Response resources Total
response triage and transport and information

Irmediate 016 032 .008 014 014
response (.832) (.668) (.916) (.853) (.857)
.130 169" .135 .143 .146

Patient triage
(.084) (.024) (.072) (.056) (.052)
Patient 185" 215" 1997 190" 1977
treatment (.013) (.004) (.008) (.011) (.008)

Response

competence  Patient .099 195 131 110 115
transport (.187) (.097) (.082) (.143) (.126)
, 118 .123 114 114 118

Collaboration
support (.115) (.101) (.130) (.128) (117
121 147 129 .16 130

Total
(.109) (.051) (.086) (.094) (.084)
*X.05, T X.01
Folu} 17411101 o °°l 8

sl APl stetEA ] AR W A -AE T
E5g dajell gk olsizt Fasi, ol F
Z21e] Sk Y Aot seEd
e Fealar o)A A2l (Chemical
accident response information system: CARIS)

2 AR A% Al HE WA A t-87]
ol e Hre} AP, eSS
ARAT T A fEFAoldoltH3].
ALEAR R W @G HFE QL0 A AR

:TL.Z.EH ] :.p:]-.t:-_ ,\] %_g:&l— “}F‘ oh:é

B

=
34980198 Ashuch A Yehith o
T Ao AT FPsAol 3L, T8}
gakElo] Adoz olold 4 Ak A g
dEddozA FIYLL 35 Alwe) S5
92 AR o} 317, A 2 AL el
& 73e 99 Pe vRisor & Ao,
Hgege) sgaelie BaHAS
(2.804)’, ‘BARF 767, “HAA L
F(2.733), ‘BAN AR, S7 S
AH(2.46%) ¢o2 e BAE BF3

>
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