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ambulance |
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=Abstract =

Purpose: The study aims to provide basic data to enhance the health of paramedics
responsible for patient transport and treatment by analyzing the exposure level of

paramedics to electromagnetic waves generated by electric devices used in ambulances,
Methods: The study measured electromagnetic waves in ambulances in N region from July
to December 2018, ME3030B produced by German Gigahertz Solutions was used to measure
these waves and the maximum value was selected by moving it slowly in various
directions. Each measurement part was selected and the mean value was calculated by
repeatedly measuring at 10—minute intervals three times in total: 1%, 2™, and 3™ phase.
Results: Among the electrical devices installed in the patient room of the ambulance
measured at distances of lcm or 30 cm, results showed a high level of electric waves at
the inverter (26.25+39V/m) and high level of electromagnetic waves (564.00+31.75nT) at
the ozone sterilizer., According to measurements toward the front near the driver’s seat,
results indicated high levels of electric waves (3.67+1.15V/m) and electromagnetic waves
(450,00+19.52 nT) at the black box hard drive.

Conclusion: Electromagnetic waves within the ambulance were stable and not beyond the
range that might impact human health, However, in the case of the black box hard drive
(3.67+1,15V/m, 450.00+19.52 nT) located under the passenger seat, it may have a direct
effect on the human body and, thus it is necessary to move it to a storage area further
away from the paramedics to minimized the impact.
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Table 1. Measurement results in close contact distance (1 cm) for each electric appliance in
the patient room of the ambulance

Electric field(V/m) Magnetic field(nT)
1st 2st 3st Median Mean SD Ist 2st 3st Median Mean SD

gﬁiflei;ation 1 2 2 175 .50 50 47 51 50  49.33 2.08
inverter 92 31 26 26  26.25 .39 145 139 120 239 134.67 13.05
Ventilator 6 5 5 5 5925 50 151 110 107 110 122,67 24.58
Air conditioner 2 2 2 2 200 .00 48 32 25 32 3500 1179
Ozome sterilizer 3 2 2 2 225 .50 600 540 552 552 564.00 31.75

Front 2 4 3 3 300 .82 129 290 288 9288 935.67 92.38
E:Eent Center 2 3 3 3 275 .50 90 165 159 159 138.00 41.68

Back 2 3 2 2 225 .50 63 32 58 58 5100 16.64

“SD: standard deviation

1.25+.50 V/m, 20.67+6,03nT, SIEIH 2525+ V/m, 67.33+.58nT, & A 459
5.38V/m, 89.67+8.33nT, $H=7] 4.25+1.50 1.25+.50 V/m, 35.004+2,00nT, A& dj o}
V/m, 101,33+13.80nT, °ojz 0.75+.50 V/m, 22 0.75+.05V/m,  30.00+12,42 nTCh
17.00+1.73nT, 2&4%7]  1.25+.50V/m, (Table 2).

249.33+86.38 nT, A& Adf| H2lZ 1,75+ .50

Table 2. Measurement results at a distance of 30 cm for each electric appliance in the
patient room of the ambulance

Electric field(V/m) Magnetic field(nT)
1st 2st 3st Median Mean SD Ist 2st 3st Median Mean SD
gﬁﬁiation 11 2 1 125 50 27 15 20 20  20.67 6.03
inverter 18 31 26 26 25.25 5.38 99 83 87 87 89.67 8.33
Ventilator 4.25 1.50 117 91 96 96 101,33 13.80

Air conditioner 0.75 .50 19 16 16 16 17.00 1.73
1.25 .50 349 203 196 203 249.33 86.38
1.75 .50 67 68 67 67 67.33 .58

1.25 .50 37 33 35 35 35.00 2.00

0.75 .50 16 38 27 27 30.00 12.42

Front

Patient

bed Center

2
0
Ozone sterilizer 2
1
1
0

NN = Ot
e L L
o= DN == O

Back

“SD: standard deviation
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1.33£.58V/m, 12.67£2.52nT,

.58 V/m,
3.67+1.15V/m,

421.00+4.00 0T,
450,00+19.52 1T,

TR ] AR el B 24 65

1.33£.58 V/m, 187.33+2.52nT, %A} 2=

A Z710)2] 2.67+.58V/m, 248.00+29.87 nT,
Z22 3.33+1.53V/m, 231.67+19.55 nTgch
{Table 3).
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Table 3. Measurement results in close contact distance (1cm) for each electric appliance

from the driver’'s seat in the ambulance

Electric field(V/m)

Magnetic field(nT)

Ist 2st 3st Median Mean SD Ist 2st 3st Median Mean SD
Tablet PC 2 1 1 1 133 58 15 10 13 13 1267 252
Walkie—talkie 3 2 3 3 237 .58 417 421 425 421 421,00 4.00
?fvcf box hard 5 5 3 3 367 115 430 451 469 451  450.00 19.52
Driver's seat 2 1 1 1 133 58 190 187 185 187  187.33 2.52
Center 2 3 3 3 267 .58 214 270 260 260 248.00 29.87
Passenger seat 2 3 5 3 333 153 210 248 237 237  231.67 19.55

“SD: standard deviation

Table 4. Measurement results at a distance of 30 cm

driver's seat in the ambulance

for each electric appliance from the

Electric field1(V/m)

Magnetic field(nT)

Ist 2st 3st Median Mean SD Ist 2st 3st Median Mean SD
Tablet PC 11 1 1 100 .00 9 8 8 8 8.33 .58
Walkie—talkie 3 2 2 2 233 .58 363 317 359 359 346.33 25.48
?fvcf box hard =y 3 3 2,67 153 411 432 433 432 42533 12,42
Driver's seat 0 1 1 1 067 58 173 171 172 172 172.00 1.00
Center 1 3 3 3 233 155 208 257 261 257 242,00 29.51
Passenger seat 1 3 3 3 233 155 197 236 239 236 224.00 23.43

“SD: standard deviation
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1,00+.00 V/m, 8.33+.58 nT,
V/m,  425.33+12.42nT,
2.67+1.53V/m, 425.33+12.42nT, 2ZR&
0.67+.58V/m, 172,00+£1,00 nT, 4R} =
A SR 2.33+1.55 V/m, 242,00+29,51 nT,
24 2.33+1.55V/m, 224,00+23,43 TS}
{Table 4).
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