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ABSTRACT

Objectives: This study aims to investigate the occupational radiation exposures of emergency medical technicians(EMTs) in
emergency medical centers in Korea. The results will provide a basis for developing prevention programs to minimize adverse
health effects relating to radiation exposure among emergency medical technicians working in this area.

Methods: Radiation exposure doses were measured for twenty-two EMTs working in six emergency medical centers. Thermo
Luminescent Dosimeters(TLD) were placed on three representative body parts, including chest, neck, and a finger. Measurements
were conducted over the entire working hours of the participants for foor weeks. Dosimeters were analyzed according to a
standard method by a KFDA-designated lab. Detection rate, annual radiation exposure dose, and relative levels to dose limits were
derived based on the measured doses from the dosimeters. SPSS/Win 18.0 software(IBM, US) was used for statistical analysis.
Results: Detection rates were 45.5%, 36.4%, and 45.5% for the dosimeters sampled from chest, neck, and a finger, respectively. The
average annual doses were 2.39+3.44 mSv/year(range 0.38-10.0 mSv/year) for the chest, 2.72+3.05 mSv/year(2.00-11.34) for the
neck, and 20.98+17.57 mSv/year(1.25-53.50) for the hand dose. The average annual eye dose was estimated to 3.61+2.37
mSv/year(1.50-8.34). The exposure dose levels of EMTs were comparable to those of radiologists, who showed relatively higher
radiation dose among health care workers, as reported in another study.

Conclusions: EMTs working in emergency medical centers are considered to be at risk of radiation exposure. Although the

radiation exposure dose of EMTs does not exceed the dose limit, it is not negligible comparing to other professionals in health
care sectors.
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Table 1. General characteristics of participants and tasks related to radiation exposure (n=22)

Category Variable N(%)

Gender Male 9(40.9)

Female 13(59.1)

Age 20's 15(68.2)

> 30's 7(31.8)

Marital status Married 209.1)

Not married 20(90.9)

Working years 1< 8(36.4)

1 -5 10(45.5)

5= 2(9.1)

missing 2(9.1)

Emergency medical center A 5(22.7)

B 7(31.8)

C 3(13.6)

D 1(4.5)

E 3(13.6)

F 3(13.6)

Radiation related work status Potable X-ray 20(90.9)

Computer Tomography(CT) 15(68.2)

Angiography 16(72.7)
7V AL, S 44l 7hsAdol & mIEAE 91% & F-9l(hand) 63%(10%)°I3Utt SHoARAEHYE HE
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Table 2. Radiation exposure dose(mSv) for 4 weeks from chest, neck, and hand dosimeter and detection rates by center (n=22)
EMC’ ID Gender Chest Neck Hand Detection rate(%)"
mSv mSv mSv
1 Male 0.04 0.18 0.10
2 Male 0.22 ND 1.58
A 3 Male 0.16 ND 4.28 714
4 Male 0.77 0.23 0.29
5 Male NDY ND %
6 Female 0.03 ND 1.01
7 Female 0.80 0.18
8 Female ND ND
B 9 Female ND ND 0.41 73.7 66.7
10 Female 0.26 0.47 2.17
11 Female 0.57 0.54 0.88
12 Female 0.13 0.43 2.99
13 Female 0.05 0.16
C 14 Female ND ND . 50.0
15 Female ND 0.89
D 16 Female ND ND 3.07 333
Mean+=SD 0.19+0.28 0.19+0.26 1.68+1.41
17 Male ND ND ND
E 18 Male ND ND ND 000
19 Male ND ND ND
20 Female ND ND ND
F 21 Female ND ND ND 00.0
22 Male ND ND ND
Range <0.1-0.80 <0.1-0.89 <0.1-4.28
Total Mean+SD 0.14+0.25 0.14+0.24 1.05+1.37
Detection rate(%)° 455 36.4 62.5
" emergency medical center, ": not detected, *: missing badge, % % No-ofdetecteddosimeter %100

4= Xek(hand dose) 1.68+1.41 mSv/4weeks©]Qit) o]&
[gsto] 2gRe Az AL T BAT BRI
et A3 R Figure 13 o) 7hE A 5f(chest
dose)2 2.3942.37 mSv/year(range 0.38-10.0), & A=
(neck dose)= 2.43+3.27 mSv/year(2.00-11.13), &= A13F
(eye dose)2 3.61+2.37 mSv/year(1.50-8.34), & X TF
(hand dose)-2 20.98+17.57 mSv/year(1.25-53.50)0] At}
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o
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" No.oftotal dosimeter — missingbage
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WA o] 914 16789 Sat2Ate] Bt 715
A ek 2.3943 .44 mSv/year(range 0.38-10.00)% A12Fst
(50 mSv/year)9] 4.8%= et 5EZF A AT
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Figure 1. The distribution of the annual cumulative dose estimated
from chest, neck, eye, and hand dose measured for 4
weeks(the middle bars in the box plots indicated the
average value). *: The limit of effective dose is 50 mSv/year,
" . The limit of eye dose is 150 mSv/year, ¥, eye=0.75 x
neck dose, *: The limit of hand dose is 500 mSv/year.

mSviyearg 483 ¢ 12.0%0] Eol= 50|tk ‘B’
o202 AlE 9] ID 7t,H_ o)AaAte] 9 10.00 mSviyear
2 71 ok, ol ARRIE ou] 200% 59 71
& g3 79 50%0] o2 0|k W = Al
ZF(eye dose) 3.61+2.37 mSv/year(1.50-8.34)2 A1TF
B 9] 2.4%0] 3t = A (eye dose)Q] EXEE A
Hi )¢ g9 sAlE A= ID 153 thdAb7} 8.34
mSv/year2 7} =9kon AEste tfd] 5.6%0] 3T
Ha & AlFF(hand dose)2 20.98+17.57 mSv/year
(1.25-53.50)2 AgFstz o] 42%c}. 4 K hand
dose)®] HEZE AW EH ‘A’ S wAlEl A= ID
3 AR} 53.50 mSviyear2 71 =9k o] Akt
T oiH] 10.7%°] itk

V. DU EE

Seuel SHYEFAAE2015)of wEH 2008

Table 3. Radiation exposure dose of effective, eye, and hand from the estimated annual cumulative doses(mSv/year) among EMTs

(n=16)
. Effective’ Eye Hand
EMC ID
mSv % mSv % mSv %

1 0.50 1.0 1.69 1.1 1.25 0.3
2 2.75 5.5 19.75 4.0

A 3 2.00 4.0 53.50 10.7
4 9.63 19.3 2.16 1.4 3.62 0.7
5 a 4
6 0.38 0.8 12.63 2.5
7 10.00 20.0 1.69 1.1
8 -

B 9 - 5.13 1.0
10 3.25 6.5 4.41 2.9 27.13 5.4
11 7.13 14.3 5.06 3.4 11.00 2.2
12 1.63 33 4.03 2.7 37.38 7.5
13 0.63 1.3 1.50 1.0

C 14 -
15 - 8.34 5.6

D 16 - 38.38 7.7

Range <0.38-10.00 <1.50-8.34 <1.25-53.50
Mean+SD' 2.39+3.44 4.8 3.61+£2.37 2.4 20.98+17.57 4.2
" : emergency medical center, " not detected, *: missing badge, ¥ : annual cumulative dose was derived based on th 4 weeks
measurement, | : undetected values were imputed with 1/2 detection limit(0.1 mSv)
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