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Abstract

Background/Objectives: This study is to confirm the accuracy of various blood pressure measurement
methods by 119 paramedics.

Methods/Statistical analysis: This study evaluated the accuracy of blood pressure measurement and
the confidence of blood pressure measurement in stable, stable and noisy, driving, and driving noise
situations for 40 119 paramedics. The collected data were analysed with SPSS 22.0 using frequency,
descriptive statistics, and paired t-test.

Findings: The confidence of blood pressure measurement was significantly higher in four situations
after education. In blood pressure measurement accuracy, there was the significant difference in the
following situations: Stable noisy and driving noisy in normal blood pressure(t=-2.823, p=.007).Stable
driving, stable noisy(t=-2.191, p=.034), and driving noisy(t=-2.421, p=.020)in hypertension. Stable
driving, stable noisy(t=-3.674, p=.001), and driving noisy(t=-2.095, p=.043) in hypotension. In the
accuracy of blood pressure measurement by palpation, there was the significant difference in stable and
driving situation under hypotension(t=-2.211, p=.033).

Improvements/Applications: The education on blood pressure measurement in various environments

is necessary to improve the measurement accuracy of 119 emergency personnel.
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Introduction

The emergency medical system is largely divided
into the pre-hospital stage and the hospital stagel'l.

The pre-hospital stage includes patient rescue and
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transfer, patient evaluation and treatment, and severity
classification, and the treatment of paramedics has
the important influence on patient’s prognosis!?!. In
addition, the number of 119 paramedics who perform
most of the first-aid and transfer tasks for patients
at the pre-hospital stage is steadily increasing every

yearll,

The scope of work of first-class emergency
medical personnel includes not only tasks such as
CPR implementation in accordance with Article 33
of the Enforcement Rule of the Emergency Medical

Act, but also the measurement of vital signs that are



32 Medico-legal Update, January-March 2022, Vol.22, No. 1

basically performed for evaluation and treatment
of emergency patients. Vital sign is the most basic
evaluation of a patient’s clinical condition, an index
that can predict the prognosis, and is an essential
element for patient evaluation at the pre-hospital
stage.In addition, the measurement of patient’s vital
sign at the pre-hospital stage is an essential factor in
patient evaluation[?], and it is the fourth most frequent
emergency treatment performed by 119 paramedics,
and should be accurately measured because it is related
to human life[*. Among vital signs, blood pressure
is a physiological variable that not only reflects the
patient’s hemodynamic factors, but also predicts the

patient’s current state and future state changesl!.

Blood pressure measurement of emergency
patients must be performed in the stable situation
for high accuracy. But various, unpredictable and
dangerous situations can occur at the site before the
hospital. However, the field of paramedics at the pre-
hospital stage varies from mild to severe patients,
diseases and trauma, and dangerous situations that
paramedics cannot predict may occur. In addition,
blood pressure is often measured in unstable situations
due to various disturbing factors such as people,
vibration and noise. For this reason, it is very difficult
to accurately measure blood pressure in various pre-
hospital sites and ambulances where vibration and
noise are generatedl®l. Moreover, 119 paramedics
are measuring blood pressure using auscultation,
palpation, and automatic sphygmomanometer to
determine the patient’s condition!®.. However, blood
pressure that cannot be accurately measured has
the risk of providing unnecessary or inappropriate
treatment by erroneously judging the patient’s
condition, so accurate measurement of blood pressure

is important for grasping the patient’s condition!”-8],

Most of the preceding studies related to blood
pressure measurement are the thesis evaluating

the knowledge and practice of blood pressure

measurement for nurses and nursing students, or
evaluating the knowledge and accuracy of blood
pressure measurement of trainees and emergency
rescue students®'!, In the results of previous studies
involving 119 paramedics, palpation was the most
preferred method of measuring blood pressure(64.5%),
and the accuracy of blood pressure measurement was
measured by auscultation’]. However, there has been
no previous study confirming the accuracy of blood
pressure measurement including the effect of noise in
various situations considering the work characteristics

of 119 paramedics.

Therefore, this study was attempted to provide
the essential basic data for the development of blood
pressure measurement guidelines and practical
training programs to improve the quality of emergency
medical services provided by 119 paramedics at all
hospital sites by confirming the accuracy of various
blood pressure measurement methods including
the noise in the safe and driving situations of 119

paramedics.

Method

2.1. Research design

This study is the one-shot case experimental study
attempted to confirm the accuracy of various blood

pressure measurements for 119 paramedics.
2.2. Research subjects and sampling method

The subjects of this study were 119 paramedics
from two fire departments located in J city and agreed
to participate in the study. The number of study
subjects was calculated as 34 when the significance
level(a) was set to .05, the power(1-f) to .95, and
the effect size to .50 using G*Power 3.1.9. 40 people
were selected in consideration of the dropout rate, and

40 people were included in total.



2.3. Research tools

2.3.1 The accuracy of blood pressure measurement

under stable conditions

Blood pressure in a stable situation was measured
using the blood pressure measuring simulator BT-
CEAB2 (BT, Wonju) on a mat laid in the practice
room under the assumption that the patient is lying
down. As for the blood pressure measurement method,
normal blood pressure, hypertension, and hypotension
randomly designated by the researcher were measured
by auscultation and palpation, and blood pressure
measurement values were reported to the last digit.
The auscultation method was utilized in brachial
artery using the stethoscope while the palpation
method being measured in the pulse of radial artery.
The accuracy of blood pressure measurement accuracy
in the stable situation means the difference between
three blood pressure values set by the researcher and
the subject’s measurement value. The lower the score,

the higher the blood pressure measurement accuracy.

2.3.2 The accuracy of blood pressure measurement
in stable and noisy situations(90dB)

Blood pressure measurement in stable and noisy
conditions was attempted at 90dB in accordance
with the
of Automobiles and Automobile Partsj , and The

MRules on the Performance and Standards

method of blood pressure measurement using
auscultation with palpation was tried in the same
way as the accuracy of blood pressure measurement
in the stable situation. The accuracy of blood
pressure measurement accuracy in stable and noisy
situations(90dB) refers to the difference between
the three blood pressure values arbitrarily set by the
researcher and the measured values obtained by the
subject, and the lower the score, the higher the blood

pressure measurement accuracy.

2.3.3 The accuracy of blood pressure measurement

in driving situations
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The accuracy of blood pressure measurement in

the driving situation means that it is calculated by
traveling at the speed of 60km/h in 3km section in
accordance with the Road Traffic Act, and the blood
pressure measurement method using auscultation
with palpation was tried in the same way as the blood
pressure measurement accuracy in the stable situation.
The accuracy of blood pressure measurement in
driving situations means the difference between the
three blood pressure values set by the researcher and
the subject’s measurement values, and the lower the
score, the higher the blood pressure measurement

accuracy.

2.3.4 The accuracy of blood pressure measurement

in driving and noisy situations(90dB)

Blood pressure measurement in a driving and
noisy situation(90dB) means calculating the blood
pressure in 90dB siren noise situation in addition to
the driving situation at the speed of 60km/h over 3km
section. The blood pressure measurement method
using auscultation with palpation was performed
in the same way as the accuracy of blood pressure
measurement in the stable situation. The accuracy
of blood pressure measurement in driving with noisy
conditions means the difference between three blood
pressure values set by the researcher and the subject’s
measurement values, andthe lower the score, the

higher the blood pressure measurement accuracy.

2.3.5 The

measurement

confidence of blood pressure

The blood pressure measurement confidence
means each blood pressure measurement confidence
using auscultation with palpation in stable and
driving situations. It was measured on the NRS 0-10
Likert scale, and the higher the score, the higher the

performance confidence.
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2.4. Data collection

The 119 paramedics working at the J city fire department
for the study were given an explanation of the purpose, method,
duration, expected effects, interests and possible problems of
participation, and refusal to participate, including guaranteeing
anonymity. Then, consent was submitted and the study was
conducted. The study period was from July 22 to July 23, 2020.

2.5. Data analysis

The SPSS WINDOW 22.0 Program was used
to analyze the collected data.The frequency and
descriptive statistics were used to determine the
general characteristics of the subject as well as the
accuracy and confidence level of blood pressure
measurement in four situations before and after
education.The test for the difference between blood
pressure measurement accuracy and confidence in
four situations before and after training was analyzed

by paired t-test.

Results

3.1. General characteristics of subjects

As for general characteristics of the subjects, the
preferred method among gender, age, experience of
119 paramedics, clinical work experience, clinical
work period, and blood pressure measurement
method was investigated, and the analysis results
are shown in Table 1. In terms of gender, there were
25(62.0%) women, the most common age was less

than 25-30 years old, and the average age was 29.05

years. The most frequent experience of paramedics
was less than 1-5 years(45.0%), and the average
experience was 32.55 months. 27(67.5%) had clinical
work experience, and 12(44.4%) had a clinical work
period of less than 1-3 years. The most common
blood pressure measurement method was performed
by palpation in the radial artery in 30 patients(75.0%)
(Table 1).

3.2. Comparison of the accuracy and difference

in blood pressure measurement in four situations

The degree and the difference in the accuracy of
blood pressure measurement in the four situations
are shown in Table 2. There was no statistically
significant difference in blood pressure measurement
accuracy measured by auscultation between stable
and driving conditions(t=-1695, p=.098) at randomly
set normal blood pressure. However, there was a
statistically significant difference between stable
noisy and driving noisy situation(t=-2.823, p=.007).
In hypertension, there was a statistically significant
difference between stable and running situation(t=-
2.191,p=.034), and between stable noisy and running
noisy situations(t=-2.421, p=.020). In hypotension,
there was a statistically significant difference when
comparing stable situation with driving one(t=-3.674,
p=-001), stable noisy situation with driving noisy
one(t=-2.095, p=.043). In the accuracy of blood
pressure measurement by palpation, there was a
statistically significant difference between stable and
driving situation(t=-2.211, p=.033)(Table 2).
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Table 1. General Characteristics of Subjects (N=40)

Characteristics Categories N(%) Mean+SD
Male 15(37.5)
Gender
Female 25(62.5)
<20-25 3(7.5)
<25-30 24(60.0)
Age 29.05+4.27
<30-35 9(22.5) (months)
>35 4(10.0)
<1 14(35.0)
Paramedic <1-5 18(45.0)
career 32.55+43.58
(year) <5-10 6(15.0) (months)
>10 2(5.0)
Yes 27(67.5)
Clinical work experience
No 13(32.5)
<1 1(3.7)
<I1-3 12(44.4)
Clinical work period
<3-5 9(33.3)
>5 5(18.5)
Stethoscope 3(7.5)
Blood pressure .
Palpation
Measurement (radial) 30(75.0)
radia
method
NIBP 7(17.5)
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3.3. Comparison of the level and the difference
of blood pressure measurement confidence in four

situations before and after training

Table 3 shows the level and the difference of
blood pressure measurement confidence in the four
situations. In a stable situation, the confidence in
blood pressure measurement through auscultation
was 7.70 points before education and 8.18 points after

education, but there was no statistically significant

difference(t=-1.512, p=.139). However, in the stable
situation before and after education, there was a
statistically significant difference in the confidence
through palpation(t=-3.275, p=.002), auscultation in
stable noisy situation(t=-4.106, p<.001), palpation in
stable noisy situation(t=-5.414, p <.001), auscultation
in driving situation(t=-4.452, p <.001), palpation in
situation(t=-5.985, p<.001),
in driving noisy situation(t=-5.194, p<.001), and

driving auscultation

palpation in driving noisy situation(t=-6.696, <.001)
(table 3).

Table 2. Comparison of The Accuracy and The Difference of Blood Pressure Measurement in Four
Situations (N=40)

Characteristics Mean+SD t p
Stable 4.50+3.26
-1.695 .098
Driving 6.81+7.63
Normal BP
Stable+Noisy 4.624+4.02
-2.823 .007
Driving+Noisy 8.12+6.71
Stable 6.37£7.16
-2.191 .034
Driving 11.06£10.58
Auscultation Hypertension
Stable+Noisy 6.37+£7.16
-2.421 .020
Driving+Noisy 9.81+7.19
Stable 3.12+2.45
-3.674 .001
Driving 6.87+5.53
Hypotension
Stable+Noisy 4.00+£3.87
-2.095 .043
Driving+Noisy 6.32+7.01
Stable 3.38+4.29
-0.154 .878
Driving 3.50+3.95
Normal BP
Stable+Noisy 2.63+4.08
-1.629 11
Driving+Noisy 3.50+5.57
Stable 3.38+4.58
-1.246 220
Driving 6.00+£9.28
Palpation Hypertension
Stable+Noisy 3.50+4.41
-0.706 484
Driving+Noisy 5.88+7.06
Stable 3.25+5.00
-2.211 .033
Driving 4.63+4.98
Hypotension
Stable+Noisy 2.88+3.18
-0.598 .553
Driving+Noisy 3.38+£5.35
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Table 3. Comparison of The Level and The Difference of Blood Pressure Measurement Confidence in
Four Situations (N=40)

Before training After training
Characteristics t p
Mean+SD Mean+SD
Auscultation 7.70+1.78 8.18+1.83 -1.512 139
Stable situation confidence in BP
measurement
Palpation 7.80+1.45 8.65+1.52 -3.275 .002
Auscultation 6.35+1.64 7.65+2.00 -4.106 <.001
Stable noisy situation confidence in BP
measurement
Palpation 6.90+1.53 8.35+1.56 -5.414 <.001
Auscultation 6.28+1.60 7.954+2.23 -4.452 <.001
Driving situation confidence in BP
measurement
Palpation 6.88+1.38 8.48+1.56 -5.982 <.001
Auscultation 5.88+1.78 7.83+2.14 -5.194 <.001
Driving noisy situation confidence in
BP measurement
Palpation 6.53+1.45 8.43+1.53 -6.696 <.001

Discussion

In order to provide accurate first aid to patients
at the pre-hospital stage, the patient’s condition must
be accurately determined. There are vital signs as a
basic factor that can determine the patient’s condition,
among which blood pressure reflects the patient’s
basic condition. However, the emergency situations at
pre-hospital stage are very diverse and unpredictable,
and because there are many disturbing factors around
the patients, it is difficult to accurately measure blood
pressure, so education to measure blood pressure
in various situations is required. Therefore, in this
study, it was attempted to provide the basic data for
educational program development by checking the
accuracy of measurement in four situations of blood

pressure measurement targeting 119 paramedics.

As a result of the study, there was no statistically

significant difference between the accuracy of blood
pressure measurement in stable conditions and the
one during driving, measured with the stethoscope.
However, the accuracy error range of blood pressure
measurement in stable conditions was 4.50mmHg on
average, and blood pressure measurement accuracy
during driving was 6.81mmHg, confirming that
blood pressure measurement is more difficult in
driving conditions than in stable conditions. This is
the result supporting the previous study!®! showing
an error range of 4.79mmHg in stable conditions
and 6.72mmHg in driving conditions in the blood
pressure measurement accuracy for 119 paramedics.
In addition, this result supports the result of a studyl!?!
that the accuracy of blood pressure measurement in
an ambulance driving with severe vibration is more
variable than in stable situation. In addition, there was
a statistically significant difference in blood pressure

measurement accuracy in stable noisy and driving
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noisy situations. And the accuracy error range of blood
pressure measurement was the largest at 8.12mmHg
in the driving noisy situation. In hypertension and
hypotension, as with normal blood pressure, the
one of blood pressure measurement was large in
driving or noisy situation. This result was similar
to the one of a study that compared the accuracy of
systolic blood pressure measurement in normal blood
pressure with the one in hypertensive conditions,
and showed the large error range of blood pressure
measurement accuracy in hypertension'3]. Therefore,
it is necessary to provide various experience and
education to the students of related departments to
accurately measure the blood pressure, which is the
basic data for grasping the patient’s condition, and
to develop the various practice training programs of
blood pressure measurement that take into account the

work characteristics of 119 paramedics.

As measured by palpation, under normal blood
pressure, stable driving, stable noisy and driving
noisy situation; under high blood pressure, stable
noisy, stable noisy and driving noisy situation; in
hypotension, stable noisy situation, driving noisy
situation showed no significant difference in the
accuracy of blood pressure measurement. This was
different from the results of previous studies®! that
confirmed the accuracy of blood pressure measurement
in stable and driving situations. These results support
the results of the study that 119 paramedics could
measure most accurately because palpation was
their most preferred method of measuring blood
pressurel' . However, in order to accurately measure
systolic and diastolic blood pressure, it is necessary to
measure blood pressure using the stethoscope, so the
experience of repeatedly measuring blood pressure
with stethoscope in various situations is required. In
addition, when evaluating the patient at the site prior
to the hospital, based on the results of blood pressure
measurement, the classification of patient’s severity

and rapid transfer are determined, and appropriate

emergency managements are taken!!''l. So the method
of accurate blood pressure measurement should be

emphasized.

In the results of the level of confidence in blood
pressure measurement in four situations before and
after education, in stable situation, the confidence
in blood pressure determined by auscultation didn’t
show a significant difference before and after
education. But in the stable situation, the confidence
in blood pressure measurement by palpation was
improved after education. This result is believed to be
because the education of blood pressure measurement
in stable situation is also repeated and generalized
in universities and fire departments. The confidence
in blood pressure measurement with auscultation
or palpation methods in stable noisy, driving and
driving noisy situations has improved statistically
significantly after training compared to the one before
training, which is believed to be the educational effect
of how to measure blood pressure in new situations.
Since the confidence in blood pressure measurement
is correlated with the accuracy of blood pressure
measurement!!4], the repeated education is necessary

to improve the confidence in various situations.

Conclusion

This study attempted to confirm the accuracy
of blood pressure measurements performed by 119
paramedics in various situations. As a result of the
study, after training, the confidence of blood pressure
measurement in various situations improved, and
the accuracy of blood pressure measurement was
lower in driving and noisy situations than in stable
situations. These results are meaningful in verifying
that the education of blood pressure measurement
in various environments should be emphasized on
119 paramedics for the efficient clinical evaluation
of patient and treatment in various field situations.
Therefore, in addition to blood pressure measurement

in the secure environment, the follow-up study can be



recommended to confirm the effect after developing
and applying the educational program for blood
pressure measurement of 119 paramedics in various
situations. Furthermore, it is suggested that this
program should be reflected in practical education for

the students in Department of Emergency Rescue.

This

paramedics intwo fire department and may not

Limitations: study considered only

represent all paramedics.
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