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Verification of Reliable Blood Pressure Monitor
in a Moving Ambulance during an Emergency
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Abstract The purpose of this study was to analyze the measurements of blood pressure and time using manual
and automatic blood pressure monitors in various road conditions to verify reliable blood pressure monitor in a
moving ambulance. First, the manual blood pressure monitor palpation on unpaved roads showed a systolic
pressure deviation of 5 mmHg. However, the automatic blood pressure monitor showed two measurement
failures, one reading failure, and the measured systolic pressure deviation was 35 mmHg. The measurement time
was 102 seconds faster on average than the automatic blood pressure monitor. Second, the palpation of the
manual blood pressure monitor while going over speed bumps remained constant at 130 mmHg. However, the
automatic blood pressure monitor had a systolic pressure deviation of 52 mmHg. The measurement time was 61
seconds faster on average than the automatic blood pressure monitor. Finally, the manual blood pressure monitor
palpation on the sharp curve road showed a systolic pressure deviation of 5 mmHg. The automatic blood
pressure monitor had one reading failure and the measured systolic pressure deviation was 21 mmHg. The
measurement time showed that the manual blood pressure monitor was 101 seconds faster than the automatic
blood pressure monitor. As a result, in a moving ambulance during an emergency, the manual blood pressure
monitor showed high reliability because the blood pressure measurement was constant and the measurement time
was short.

Key words : Emergency, Ambulance, Manual Blood Pressure Monitor, Automatic Blood Pressure Monitor,
Road Condition
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Automatic Blood Pressure Monitor

vibration

e Measurement takes a long time

low

e Can be used simultaneously for first aid treatment
e Stimulated a lot by external factors and sensitive to

e Kasy to use despite lack of workers

e Suitable for stable patients (AED)
e When vehicle is shaking, accuracy and reliability is

AA FZAA 71

HA 9]
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Ao} A4
Manual Blood Pressure Monitor
the site is noisy or the vehicle is shaking

e Requires a lot of experience and skill

e Stethoscope is difficult to measure when

e Fast measurement time
e Accurate measurement

Advantages
Disadvantages

Table 1. Advantages and disadvantages of manual and automatic blood pressure monitors
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Table 2. Specification of automated external defibrillator (AED)
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Power Source Component Monitor Method of Use Time of Use Weigh
System unit,
AC power source, | i o ble vital . Tum on the 9 minutes Below 85 kg
rechargeable . . 5-11 inches upper power
sign measuring ) (approx.)
battery . . section
instrument, printer
E 3. TEA AR
Table 3. Specification of ambulance
. Seating . . Engine
Model Gross Weight Capacity Tire Width Height Power Length
Hyundai
Grand 2,5% kg 5 people 215/70 R/16 1920 mm 2400 mm 175/3600 5150 mm
Starex
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Driving
Wrapped

Speed
20 km/h

40 kmv/h
40 kmv/h

Measurement
230
130
117.00

Time (seconds)

None
7 places,
height of 7-9 cm
4 places

Monitor

Speed Bumps

Automatic Blood Pressure

Automated
Electronic
Defibrillator
(mmHg)
Measurement
Failur
Reading
Failure
Measurement
Failure
152/99
117/80

Driving Method
Drive straight then
repeat
curve
Drive measurement
section 5 times
Drive measurement
section 5 times

15
15
15
15
15

15.00

Measurement
Time (seconds)
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Monitor

Soil
One way road,
four straight-line
curve
sections
One way road,
Manual Blood Pressure

Road Condition
four curve sections

Palpation
(mmHg)
125
130
130
130
130
129.00

Type of Road
Unpaved road
(sports field)
(flatland)
(slope)
Vehicle
Speed
(km/h)
20

Sharp curve road

Speed bump road

Vehicle
Stat
Moving
Moving
Moving
Moving
Moving

Location
Seoul
Hoegi-ro,
Seongbuk-gu,
Seoul
Seoul,
Republic of
Korea

Seongbuk-gu,

Seongbuk-gu,
Bugaksan-ro,

Hwarang-ro,

Test

5. HIZZT20AMe] EetA vl
Table 5. Comparison of blood pressure monitors on unpaved roads
Number

Average

Table 4. Experiment location
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Table 6. Comparison of blood pressure monitors on speed bump roads

Manual Blood Pressure Automatic Blood Pressure
. Monitor Monitor
Test Vehicle \gi:;lje Automated Note
Number Stat (avh) Palpation Measurement Electronic Measurement
(mmHg) Time (seconds) Defibrillator Time (seconds)
(mmHg)
1 Moving 40 130 15 148/78 50
2 Moving 40 130 15 114/79 60
3 Moving 40 130 15 100/78 0 Wrapped
. cuff
4 Moving 40 130 15 152/80 0
5 Moving 40 130 15 105/76 90
Average - 40 129.00 15.00 - 76.00
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Table 7. Comparison of blood pressure monitors on sharp curve roads

Manual Blood Pressure Automatic Blood Pressure
Vehicl Monitor Monitor
Test Vehicle S‘;egde Automated Note
Number Stat (b Palpation Measurement Electronic Measurement
(mmHg) Time (seconds) Defibrillator Time (seconds)
(mmHg)
1 Moving 40 120 15 115/72 180
2 Moving 40 120 15 110/68 0
. Reading
3 Moving 40 125 15 Failure 90 Wrapped
ff
4 Moving 40 120 15 105/64 150 C“
5 Moving 40 120 15 126/83 0
Average - 40 121.00 15.00 - 116.00
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