Peertechz

A!acnlvz OF. X . X
= Biomedical Science and Engineering s

submitpap er@peertechz.com

ISSN:  2641-3027 m https://dx.doi.org/10.17352/abse |

o
=
(=]
(-4
(]
o
z
-4
w
w
z
o
4
w

Received: 23 December, 2023

Research Article Accepted: 05 February, 2024
Published: 06 February, 2024

The effect Of pocket mask *Corresponding author: Yun-Deok Jang, Department of

Emergency Medicine, Inje University Busan Paik Hospital,
Republic of Korea, E-mail: jangyundeok@naver.com

training on the self-efficacy

and willingness to perform . st s 0 175
artificial respiration in cardiac oo

Kim YR: https://orcid.org/0000-0003-3237-7569

ar re St p ati e nts : A rando miz e d Park JS: https://orcid.org/0000-0003-2732-4104

° Kim HT: https://orcid.org/0009-0005-3839-6236
CO ntrOl trlal Seo YS: https://orcid.org/0000-0003-0609-7600

. ; i ] Kim SI: https://orcid.org/0009-0001-7903-753X
Woong-Bln Jeong ! Jae-Gu Ji ! Yong-song Seo ! Seong-Ju Keywords: Cardiopulmonary resuscitation;

Kimz, Ye_Rim Kim3, Jae_seong Park3' Hyeong_Tae Kim4' Willingness; Artificial respiration; Self-efficacy
SU " Kim5 and Yun Deok Jang‘* Copyright License: © 2024 Jeong WB, et al. This is

an open-access article distributed under the terms of the
"Department of Emergency Medicine, Inje University Busan Paik Hospital, Republic of Korea Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in any
2Department of Paramedicine, Tongmyong University, Republic of Korea medium, provided the original author and source are

3Department of Paramedicine, Busan Health University, Republic of Korea credited.

“Regional Emergency Center, Yonsei University Wonju College of Medicine, Wonju Severance Christian hitps://www peertechzpublications.org

Hospital, Republic of Korea

. ) Lo ) '.) Check for updates
SDepartment of Paramedicine, Sunlin University, Republic of Korea

Abstract

Background: Out-of-hospital cardiac arrest due to hypoxia, it is necessary to provide adequate oxygen for correction of the cause. So, the purpose of this study was
to compare the overall quality of CPR, willingness to perform ventilation using ventilation aids, and self-efficacy compared to the enlisted ventilation method (MMV) by
educating the general public on pocket masks (MPV), which are respiratory aids.

Methods: This study was a randomized controlled comparative study, in which 110 study subjects were listed with numbered names in the order in which they applied
for training, and random numbers were named A (MMV method) and B (MPV method) in that order. Randomization generated a random number order using the SAS
program, and the generated random numbers A and B were arranged from 1 to 110 in the order in which they applied for training, through this, they were classified into A
groups (N = 57) and B groups (N = 53). The study subjects classified into Group A received CPR training including enlistment ventilation on April 22, 2023, and the trainees
in Group B received CPR training using a ventilator on April 29, 2023.

Results: The primary outcome is that the result of the comparison of ventilation quality is the mean Tidal Volume (TV) before training for MPV is 1076 + 422, whereas
the mean TV for MMV is 1015 £ 510 (p < 0.05). After training, the mean tidal volume (TV) for MPV is 876ml + 422, whereas the mean TV for MMV is 1001 + 516, indicating
that MMV resulted in a significantly higher tidal volume than the ILCO guidelines. After training, comparing the time per ventilation cycle, the MPV group showed 0.923sec +
0.432, while the MMV group showed 1.021sec + 0.535 (p < 0.05). After completing two ventilations, it is evident that there is a delay in starting the next chest compression
in the MMV group compared to the MPV group (MMV: 10.21 + 4.112 vs. MPV: 9.88 + 2.831, p < 0.05).

Conclusion: As a result of this study, the researcher recommends adding training on pocket masks when educating artificial respiration in CPR training conducted in
Korea, given that the performance accuracy of pocket masks is high and the efficient ventilation rate is high.
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Introduction

The majority of cardiac arrests occur outside of hospitals,
making it a significant public health issue not only in Korea
but globally [1,2]. The global incidence rate of out-of-hospital
cardiac arrests is reported to be 55 cases per 100,000 people
annually. According to the Cardiovascular Disease Surveillance
Project (CAVAS) conducted by the Korea Disease Control and
Prevention Agency in 2022, the incidence rate of out-of-
hospital cardiac arrests in South Korea was 41.3 cases per
100,000 people, and the survival rate due to Cardiopulmonary
Resuscitation (CPR) ranged from 2.4% to 3.6% [3]. This
survival rate is lower compared to North America (7.9% -
11.4%), Europe (10.7%), and Japan (12%) [4,5].

Furthermore, the rate of CPR performed by bystanders
upon witnessing a cardiac arrest in South Korea is 13.5%,
which, although an increase from a decade ago, is significantly
lower than in other advanced countries such as North America
(34.3%), Europe (34.2%), and Japan (21%) [6]. In an effort to
solve these issues, South Korea has implemented policies to
increase the rate of CPR performed by bystanders. This includes
expanding CPR education to the general public, promoting
awareness, and introducing 5 laws regarding emergency
medical care, school health law, and child safety laws to
designate certain individuals to receive periodic CPR training.

The content of basic CPR education programs provided to
the general public in South Korea include recognition of cardiac
arrest, seeking help, chest compressions, and proper use of
defibrillators [7,8]. Artificial respiration training is not included
in basic CPR courses, although it is part of advanced courses [7].
According to the CPR guidelines distributed by the American
Heart Association, providing artificial respiration during
CPR has been shown to have benefits in certain situations,
such as suspected hypoxia-related seizures, drowning, and
airway obstruction [9,10]. In these cases, individuals trained
in artificial respiration are recommended to perform it after
securing the airway, as these situations may involve cardiac
arrest due to hypoxia, and performing CPR simultaneously can
assist in correcting the cause and aiding in patient recovery
[11,12].

There are two methods of artificial respiration that
laypersons can perform: mouth-to-mouth respiration
and mouth-to-nose respiration [13,14]. Mouth-to-mouth
respiration involves using the ‘head tilt chin lift’ technique;
blocking the patient’s nose with fingers, covering their mouth
with one’s own mouth, and delivering breaths for 1 second,
repeating this process twice. Mouth-to-nose respiration
involves blocking the patient’s mouth and blowing air into
their nose without using the ‘head tilt chin lift’ technique.
However, due to the spread of respiratory infections such as
the COVID-19 virus, recent changes in artificial respiration
guidelines for cardiac arrest patients recommend using a cloth
or not performing artificial respiration at all instead of direct
mouth-to-mouth or mouth-to-nose respiration [15,16].

Even as we transition to the post-COVID phase, there
remains a fear among the general public about mouth-to-
mouth respiration, including concerns about exposure to blood

and body fluids. This hesitation has real-world consequences,
as people become reluctant to perform Cardiopulmonary
Resuscitation (CPR) on patients and may avoid bystander-
initiated CPR. A survey conducted in Canada compared
bystander CPR rates before and during the spread of the
COVID-19 virus [17]. The results showed a decrease in CPR
rates during the period of virus spread, indicating a genuine
fear among the public about artificial respiration.

Therefore, there is a need for an alternative method to
safely administer artificial respiration by laypersons to patients
experiencing cardiac arrest due to hypoxia. In light of this, the
research team aims to address the fear of infection and fluid
exposure by providing education to the general public on the
use of a “pocket mask” (mouth-to-pocket mask ventilation:
MPV), a device used by emergency medical personnel for
artificial respiration assistance. The goal is to overcome
these concerns and offer an effective means for laypersons to
perform artificial respiration safely. The use of a ‘pocket mask’
(mouth-to-pocket mask ventilation: MPV) allows for artificial
respiration without direct contact between the rescuer and the
patient, and it can maintain more effective lung ventilation
than mouth-to-mouth respiration (Figure 1). The most crucial
aspect when using a pocket mask is to ensure a tight seal on
the patient’s face to prevent air leakage. To achieve this while
maintaining the airway, the rescuer should use both hands
from the top of the head of the patient. The rescuer places
their thumb on the mask, pressing it against the patient’s face,
while the remaining fingers wrap around the patient’s chin
and lift it up [18].

When using a pocket mask, the rescuer can provide artificial
respiration through their own exhalation or use a ventilation
bag for artificial respiration. When using a ventilation bag, one
hand is used to maintain the patient’s airway while pressing
the mask tightly to the face. The other hand is then used to
squeeze the bag for artificial respiration [19]. When performing
artificial respiration with a pocket mask, approximately 60%
of oxygen can be administered by delivering about 10 liters of
oxygen per minute through the mask [18,19]. A pocket mask
equipped with a valve helps prevent the rescuer from inhaling
the patient’s exhaled air.

Therefore, the purpose of this study is to investigate the
overall quality of Cardiopulmonary Resuscitation (CPR), the
willingness to perform artificial respiration using a pocket
mask (MPV), and self-efficacy when compared to the traditional
Mouth-to-Mouth Ventilation (MMV) method. The study aims

Figure 1: Pocket mask (Laerdal, Stavanger, Norway).
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to provide foundational data by educating laypersons on
the use of the pocket mask and assessing the impact of the
presence or absence of respiratory assistance devices, such as
the pocket mask, on the intentions of laypersons to perform
artificial respiration, so that essential information to enhance
the willingness of laypersons to use respiratory assistance
devices during cardiopulmonary resuscitation can be provided
(19].

Materials and methods
Study design and subjects

In this study, we conducted a Pre-Post Design and
randomized control trial including CPR education including
ventilation devices for the layperson. This study was conducted
from March 2023 to November 2023. Before conducting this
study, we explained the purpose and informed consent to
participants who showed interest in the study and expressed
their intention. This study was conducted in three steps. In the
first, the participants completed self-report questionnaires
regarding general characteristics, CPR knowledge, self-efficacy
for CPR, and confidence in performing CPR. In the second the
students participated in four hours of CPR education including
ventilation device.

Participants

This study was conducted from March 1 to November
30, 2023, at the Lifelong Education Center of B University in
Region B, South Korea. The participants included voluntary
adults, ages 19 through 64, who had applied to participate in
general Cardiopulmonary Resuscitation (CPR) training. The
individuals participating in the training were residents near ‘B
University’ and had previously attended regular CPR training
sessions organized by the ‘Lifelong Education Center’. Over a
two-week period with two sessions per week, 119 individuals
participated in the training. Among them, 110 participants,
who voluntarily expressed their intention to participate in the
research after receiving an explanation of the study’s purpose
and methods, provided their consent to proceed with the study.
The research received approval from the Institutional Review
Board (IRB No.: 2023-02-001) before commencement.

Randomization (MMV vs. MPV)

To conduct a randomized controlled trial with the 110
participants in this study (Figure 2), we generated a random
orderbyassigninglabels, A (MMV method) and B (MPV method),
in the order of application for training. Randomization was
carried out using the SAS 9.2 version (SAS Institute Inc., Cary,
NC) to create a random order of labels A and B. The generated
random labels, A and B, were then assigned to participants in
the order of application, ranging from 1 to 110. This process
resulted in the classification of participants into Group A (N =
57) and Group B (N = 53) [20].

Participants in Group A received CPR training, including
Mouth-to-Mouth Ventilation (MMV), on April 22, 2023. On
the other hand, participants in Group B received training on

cardiopulmonary resuscitation using a pocket mask (MPV
method) on April 29, 2023 [20].

Development of CPR training program including artifi-
cial ventilation devices

To develop the CPR training program, two emergency
medicine specialists with experience in general CPR education
and five professors from the emergency medical services
department collaborated. The team focused on creating a
program specifically tailored for laypersons utilizing artificial
ventilation devices. Among these collaborators, the five
professors from the emergency medical services department
and the two specialists in emergency medicine possess
expertise in developing and advising on general CPR education.
They hold qualifications as instructors for layperson CPR,
regularly conducting training sessions. The development
of the educational curriculum for this study occurred from
March 1 to March 30, 2023. The curriculum comprised a one-
hour theoretical lecture and two hours of practical instruction
through video demonstrations (Figure 3).

Eligible
(N =119)
Declined to participate
(N=9)
Randomized
(N =110)
Included
(N =110)
A group (MMV) B group (MPV)
(N =57) (N =53)

Figure 2: Study flow for RCT.

RCT: Randomized Control Trial; MMV: Mouth to Mouth Ventilation; MPV: Mouth to
Pocket Mask Ventilation.

Contents Time(min) Instructor
Registration 09:00~09:05 (5min)
Pre-assessment 09:05~09:10 (5min)
Opening comment and instructor introduction 09:10~09:20 (10min)
Lecture (60min)
Course summary, Review of bystander CPR 09:20~10:00 (40min)
Break 10:00~10:10 (10min)
Artificial Respiration Method and the Use of Assistive 10:10~10:30 (20min)
Devices (Pocket Mask)
Break 10:30~10:40 (10min)
Procedure lab(120min)
10:40~11:00 (20min)
11:00~11:30 (30min)

Instructor A
Instructor A

Instructor B

Instructor C

Recognition and EMS activation Instructor D

Chest compression and artificial ventilation

CPR utilizing a Pocket Mask 11:30~12:00 (30min)

Automatic Electrical Defibrillation 12:00~12:30 (30min)
Break 12:30~12:40

CPR Procedure Evaluation

Remediation and wrap-up

Instructor E

Instructor F
12:40~12:50

Figure 3: Schedule for CPR Training Using Respiratory Assistance Devices for La-

ypersons.
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Artificial respiration assistive device (pocket mask)

For this study, the artificial respiration assistive device
used was the ‘Pocket mask’ (Laerdal, Stavanger, Norway). The
composition of the pocket mask includes a part that comes into
contact with the patient’s face treated with PVC silicone for
easy adherence, preventing air leakage. It has an oxygen inlet
for a convenient connection to an oxygen tube, facilitating the
delivery of high-concentration oxygen. The portion allowing
respiration is equipped with a one-way valve to prevent the
transmission of airborne contaminants to the rescuer (Figure
4). There are two methods of use [21]. One method involves
placing the pointed part of the silicone on the bridge of the
patient’s nose, creating a ‘C’ shape with the rescuer’s thumb
and forefinger, and positioning them on the upper part of the
mask to press it against the patient’s face. The remaining three
fingers are placed on the patient’s forehead. Using the thumb
and forefinger of the other hand, grasp both the mask and
the patient’s chin to ensure a proper seal of the mask (Figure
5). Another method involves sitting above the patient’s head,
with the pointed silicone part of the mask positioned on the
bridge of the patient’s nose. The rescuer uses both thumbs to
press the sides of the mask, ensuring it adheres to the patient’s
face, while the remaining four fingers of both hands grasp the
patient’s jaw (Figure 6). When used during Cardiopulmonary
Resuscitation (CPR) and if there is only one rescuer, the former
method is employed. If there are two rescuers, the latter method
is used. For the purpose of this study, the former method was
taught to participants, including the overall procedure for
performing CPR with this method [20].

Evaluation of cardiopulmonary resuscitation pro-
cedures including artificial respiration (MMV vs. MPV)

The scale for evaluating artificial respiration procedures
was developed directly by the researchers, and its validity

Figure 4: Principle of the one-way valve in the pocket mask. A: When air is exhaled,
the one-way valve opens. B: The air exhaled from the patient does not expose the

rescuer because the one-way valve is closed.

(c)
Figure 5: Method of use when there is one rescuer.

(a): General appearance; (b): Hand grip appearance: (c): Detail appearance

¥ ¥

|

Figure 6: Method of use when there are two rescuers.

(a): General appearance; (b): Hand grip appearance; (c): Detail appearance

was verified by two emergency medicine specialists and five
professors in emergency medical services. After observing the
trainees’ procedures for each item, the operator entered either
‘Yes = 1 point’ or ‘No = 0 point’ for the researcher to score.
The possible range of procedural scale scores in this study is
from 0 to a maximum of 15 points. To assess the quality of
cardiopulmonary resuscitation (CPR) in the two groups, the
‘overall score’ measured from the simulator was recorded
after two minutes of CPR. Additionally, for evaluating the
quality of ventilation in the two groups, the CPR evaluation
was performed using ‘SimMan 3G plus’ (Laerdal, Stavanger,
Norway), which allows ventilation assessment. Ventilation
quality in the two groups was evaluated based on hands-off
time (min), tidal volume (ml), inspiratory time (s), and time
to start chest compression (s). Good ventilation was defined as
providing a tidal volume between 700 and 1000 ml according
to ILCOR standards.

Self-efficacy and willingness to perform

In order to investigate the impact of Cardiopulmonary
Resuscitation (CPR) education involving artificial respiration
using a supplementary device on the willingness to perform
artificial respiration and self-efficacy, this study employed
a pre-post comparison method of checking the dependent
variables that change before and after education in two different
groups, inferring causation. Prior to conducting the education,
a pre-survey was administered to the participants, followed by
a post-survey after the education. The pre and post-surveys
were modified from questionnaires used in studies by Riggs, et
al. to fit the context of this study [22]. The pre-survey covered
the participants’ general characteristics, including gender,
age, marital status, education level, height, weight, and lung
capacity.

The pre-and post-surveys assessed the willingness
to perform artificial ventilation. Questions in this domain
included, “If you witnessed someone experiencing cardiac
arrest and had access to a pocket mask, would you directly
perform artificial ventilation during CPR?”, “Do you believe
it is essential for the person witnessing a victim of cardiac
arrest due to hypoxia to perform artificial ventilation?”, “If
you were to directly perform ‘artificial ventilation using a
pocket mask’ on a cardiac arrest patient, how confident are
you?”, and “If there were artificial ventilation devices available
in your vicinity (public places and institutions), would you be
confident in using them for artificial ventilation on a cardiac
arrest patient in need?” The self-efficacy survey included

Citation: Jeong WB, Ji JG, Seo YS, Kim SJ, Kim YR (2024) The effect of pocket mask training on the self-efficacy and willingness to perform artificial respiration in
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questions such as “I am confident in using a ventilation device
after the training”, “I am confident that I have sufficient
ability to use a ventilation device”, and “I am confident in my
ability to successfully perform cardiopulmonary resuscitation,
including artificial ventilation using a ventilation device.” The
reliability levels for each factor were measured in the general
characteristics domain at 0.78, in the CPR-related domain at
0.86, in the artificial ventilation-related domain at 0.86, and
in the domain related to the intention to perform artificial
ventilation at 0.87. The reliability in this study was Cronbach’s
o =0.93.

Data analysis methods

In this study, data was analyzed using the SPSS 23.0
program. Continuous variables were expressed as means and
standard deviations, while categorical variables were presented
as counts (%). To compare the willingness to perform artificial
ventilation and self-efficacy before and after the training,
reliability was calculated for each factor using Cronbach’s
alpha. Additionally, to compare the quality of artificial
ventilation and CPR between the two groups, non-parametric
testing (Mann-Whitney test) was employed due to the lack of
normal distribution of the data before and after education in
the same group. The significance level for statistical analysis
was set at p < 0.05.

Results
General characteristics of study participants

The general characteristics of the participants in the study
are presented in Table 1. Among the total 110 participants, the
MMV group consisted of 34 males (59.64%) and 23 females
(40.35%), with an average age of 43.4 years * 19.45. In the
MPV group, there were 32 females (60.37%), outnumbering
males, and the average age was 40.1 years + 18.11. Regarding
the occupation of the participants, in the MMV group, teachers
were the most common (26.31%), followed by others (24.56%).
In the MPV group, self-employed individuals were the most
prevalent (43.39%), followed by teachers (30.18%). The height
was approximately 1.2 cm higher in the MMV group (178.4 + 6.1)
compared to the MPV group (177.2 + 7.1), and the weight was
approximately 1.11 kg higher in the MMV group (74.32 + 30.12)
compared to the MPV group (73.21 + 24.33). The measured lung
capacities were 4564 + 463 for the MMV group and 4601 + 644
for the MPV group.

Comparison of ventilation quality (MMV vs. MPV)

The comparison of before and after training of the ventilation
quality between the two different methods is presented in
Table 2. The mean tidal volume (TV) before training for MPV
is 1076 + 422, whereas the mean TV for MMV is 1015 + 510 (p
< 0.05). After training, the mean tidal volume (TV) for MPV
is 876ml + 422, whereas the mean TV for MMV is 1001 + 516,
indicating that MMV resulted in a significantly higher tidal
volume than the ILCO guidelines. After training, comparing the
time per ventilation cycle, the MPV group showed 0.923sec *
0.432, while the MMV group showed 1.021sec + 0.535 (p < 0.05).

Table 1: General Characteristics of Study Participants.

o N(%) or MeantSD
Variation
MMV (N = 57) MPV (N = 53)
Gender
Female 23(40.35) 32(60.37)
Male 34(59.64) 21(39.62)
Age 43.4+19.45 40.1 £18.11
Educational level
High school graduate 3(5.26) 2(3.77)
Associate Degree Graduate 25(43.8) 20(37.73)
Bachelor's Degree Graduate 20(35.08) 21(39.62)
Graduate Degree 9(15.78) 10(18.86)
Occupation
Company Employee 8(14.03) 3(5.66)
Self-Employed 11(19.29) 23(43.39)
Teacher 15(26.31) 16(30.18)
Service Industry 9(15.78) 3(5.66)
Other 14(24.56) 8(14.03)
Marriage
Yes 27(47.36) 14(26.41)
No 30(52.63) 29(54.71)
Height(cm) 178.4+6.1 1772+73
Body wight(kg) 74.32 +30.12 73.21+24.33
Expiratory vital capacity (VC) 4564 + 463 4601 + 644

Values are presented as frequency (%) or Mean t Standard Deviation. N: Number;
SD: Standard Deviation; MMV: Mouth-to-Mouth Ventilation; MPV: Mouth-to-Pocket
Mask Ventilation; VC: Vital of Capacity.

After completing two ventilations, it is evident that there is a
delay in starting the next chest compression in the MMV group
compared to the MPV group (MMV: 10.21 + 4.112 vs. MPV: 9.88
+ 2.831, p < 0.05).

Comparison of self-efficacy and willingness of venti-
lation to perform between the two groups after artifi-
cial respiration education

The results of comparing self-efficacy between the two
groups are presented in Table 3. In the MMV group, changes in
items before and after education show an increase in confidence
from 2.82 + 0.34 to 3.21 + 1.21, sufficient ability from 1.17 + 0.78
to 2.09 * 1.09, and confidence in performing CPR from 1.08
+ 0.67 to 2.32 + 1.43. In the MPV group, there is an increase
in confidence, sufficient ability, and confidence in performing
CPR from 2.82 # 0.34,1.17 + 0.78, and 1.089 + 0.67 t0 3.21 + 1.21,
2.09 + 1.09, and 2.32 + 1.43, respectively.

The results of the comparison of willingness to perform
between the two groups are presented in Table 4. When
examining the pre- and post-education willingness of the MMV
group, it can be observed that the average values increased by
approximately 2.25 for performing direct artificial respiration
(11->14), recognizing the need for artificial respiration in
hypoxia patients (19->22), self-confidence in performing
artificial respiration (9->11), and willingness to perform when
having a pocket mask in public places (2->3). In the MPV
group, the average values increased by approximately 8.25 for
performing direct artificial respiration (9->19), recognizing
the need for artificial respiration in hypoxia patients (8->20),
self-confidence in performing artificial respiration (2->5), and
willingness to perform when having a pocket mask in public
places (1->9). The difference in willingness to perform before
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Table 2: Comparison of the quality of artificial ventilation and CPR between the two groups.

Participants (N = 110)

Variation MMV (N = 57) MPV (N = 53)
Before Training After Training p value Before Training After Training p value
Quality of ventilation

Hands off time(s) 10.02 + 3.422 9.02 +3.422 1.212 13.91 £2.921 9.91+£2.921 0.066

Tidal volume(ml) 1015+ 510 1001 + 516 0.021 1076 + 422 876 + 422 0.021
Inspiratory time(s) per a ventilation 1.931 +0.623 1.021 £ 0.535 0.047 0.823 +£0.192 0.923 £ 0.432 0.047
Time to starting chest compression(s) 11.21 £ 5.982 10.21 +4.112 0.032 14.21 +2.831 9.88 +2.831 0.032

Quality of CPR
Overall score(%) 89.2 +29.32 90.2 +29.32 0.163 81.4 £45.21 96.4+48.10 0.043
Point of check-list 9.1+4.20 13.4+7.43 0.314 13.7+7.11 14.7 £ 6.31 0.322
Values are presented as Mean + Standard Deviation. N: Number; SD: Standard Deviation; MMV: Mouth-to-Mouth Ventilation; MPV: Mouth-to-Pocket Mask Ventilation.

Table 3: Comparison of Self-Efficacy of Ventilation between the two groups.

Contents Before-training Post-training Skewness Kurtosis
Confidence 2.82+0.34 3.21+1.21
('\’I\AEAS\;) Self-efficiency Sufficient ability 1.17+0.78 2.09+1.09 1.20 1.421
Confidence in performing CPR 1.08+0.67 2.32+1.43
Confidence 2.82+0.34 3.21+1.21
(NM=P;/3) Self-efficiency Sufficient ability 1.17+0.78 2.09 £1.09 5.03 0.023
Confidence in performing CPR 1.08 +0.67 2.32+1.43

Values are presented as Mean * Standard Deviation. MMV: Mouth-to-Mouth Ventilation; MPV: Mouth-to-Pocket Mask Ventilation; CPR: Cardiopulmonary Resuscitation.

Table 4: Comparison of willingness of ventilation performed between the two groups.

VEUET Contents Before-training After-training X2
Performing direct artificial respiration 11 14
. Recognizing the need for artificial respiration in hypoxia
MMV Performing patients 19 22
Willingness of ventilation - - . s 6.09 0.049
(N=57) (ves.%) Self-confidence in performing artificial respiration 9 11
Willingness to perform when having a pocket mask in public 9 3
places
Performing direct artificial respiration 9 19
X Recognizing the need for artificial respiration in hypoxia
MPV Performing patients 8 20
Willingness of ventilation - - s s 7.05 0.001
(N=153) (ves.%) Self-confidence in performing artificial respiration 2 5
Willingness to perform when having a pocket mask in public 1 9
places

MMV: Mouth-to-Mouth Ventilation; MPV: Mouth-to-Pocket Mask Ventilation; CPR: Cardiopulmonary Resuscitation.

and after education was more significant in the MPV group
compared to the MMV group (MMV: p - 0.049 vs. MPV: p -
0.001).

Discussion

This study aimed to investigate the changes in willingness
to perform artificial respiration and self-efficacy regarding
artificial respiration among non-medical individuals through
education on the use of a pocket mask. The pocket mask,
an artificial respiration assistive device, has been used by
emergency responders in the field since the 1990s, and
its use is permitted after completing training. Currently,
frontline emergency responders, including first-class
emergency medical technicians in Korea, use pocket masks to
perform artificial respiration on patients in need. As a result,
research on the use of pocket masks has primarily focused on
emergency responders or healthcare professionals [21,22]. The
distinctiveness of this study lies in providing education on
pocket masks to the general public and conducting training
on Cardiopulmonary Resuscitation (CPR) using artificial
respiration assistive devices. Furthermore, by analyzing the
changes in participants’ self-efficacy and willingness to

perform artificial respiration using the pocket mask, this
study confirms the potential for the general public to perform
artificial respiration with the aid of such devices.

Previous literature on the use of artificial respiration
assistive devices reveals comparisons between trained water
rescue personnel performing artificial respiration using
mouth-to-mouth ventilation and using a pocket mask [22,23].
Results from these studies, focusing on trained water rescue
personnel, indicate that when using a pocket mask for artificial
respiration, the ventilation rate and accuracy were higher
compared to mouth-to-mouth ventilation. While these studies
targeted a different population, specifically trained water
rescue personnel, the findings align with the results of this
study, which focused on educating the general public on the
use of pocket masks [23,24].

In this study with non-medical individuals, the group
trained with a pocket mask demonstrated higher ventilation
rates, increased self-efficacy, and greater willingness to
perform artificial respiration. This consistent outcome
suggests that the advantages of the pocket mask contribute to
these positive results. The pocket mask’s one-way valve allows
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ventilation without direct contact with the patient, reducing
the fear associated with artificial respiration. Additionally,
the closed one-way valve prevents the transmission of the
patient’s exhaled air to the rescuer, potentially increasing
confidence and willingness to perform artificial respiration.

Furthermore, as observed in the results of this study, the
group performing mouth-to-mouth ventilation exhibited a
longer interruption in chest compressions compared to the
group using a pocket mask for artificial respiration. According
to the current American Heart Association CPR guidelines,
it is recommended not to exceed 10 seconds between the
completion of two rescue breaths and the initiation of chest
compressions to minimize interruptions in chest compressions.
This recommendation aims to reduce the delay in chest
compressions [25].

The potential challenges associated with mouth-to-mouth
ventilation may stem from concerns related to the risk of
respiratory infections or unhygienic perceptions, leading to
hesitation or delays in performing artificial respiration. The
existing literature, such as the study conducted by Kim, et al.
[19]. on emergency medical students, highlights anxiety and
concerns regarding mouth-to-mouth ventilation. The research
revealed that, due to the spread of COVID-19, emergency
medical students expressed reluctance to perform mouth-
to-mouth ventilation, citing fears of infection and anxiety.
Students also indicated a preference for chest compressions
only, especially when faced with oral secretions and foreign
materials around the patient’s mouth [26]. The findings of
this study align with the broader understanding that mouth-
to-mouth ventilation involves direct contact with the patient’s
mouth, leading even trained individuals to harbor concerns
and fears related to the procedure [27].

In another study, it was observed that during simulated
training with high levels of oral secretions around the patient’s
mouth, rescuers tended to avoid mouth-to-mouth ventilation
[22]. This aversion to artificial respiration led to longer
interruptions in chest compressions during Cardiopulmonary
Resuscitation (CPR). In the current CPR training for the general
public in South Korea, mouth-to-mouth ventilation is often
the focus of education, potentially causing fear of infection and
reluctance to perform artificial respiration [28]. This avoidance
behavior or prolonged interruptions in chest compressions due
to concerns about artificial respiration may hinder effective
CPR, especially for patients experiencing cardiac arrest due to
hypoxia. Given these concerns, there is a need for alternative
approaches to CPR training [29].

Through the results of this study, which provided short-term
education and evaluation of pocket mask use among the general
public, the researchers recommend the inclusion of pocket
mask education in CPR training programs conducted in South
Korea [7]. The study indicates that, despite the brief training
period, pocket masks demonstrate high-performance accuracy
and efficient ventilation rates. Therefore, incorporating pocket
mask education alongside artificial respiration training in CPR
programs could enhance the overall quality of CPR education
(30].

Additionally, the study suggests that installing pocket
masks alongside Automated External Defibrillators (AEDs)
in public places could enable trained individuals to perform
artificial respiration during CPR, contributing to improved
survival rates, especially for hypoxic cardiac arrest patients.
The researchers anticipate that providing education on pocket
mask use, along with highlighting cases of cardiac arrest due
to hypoxia and the potential increase in survival rates when
artificial respiration is appropriately applied, could result in
high-quality CPR training in South Korea.

Conclusion

This study is the first to demonstrate that MPV is superior
to MMV during simulated single-rescuer CPR, as it reduces
the no-flow time and results in more effective ventilation. Our
results suggest that compared to MMV, CPR quality is improved
using MPV.
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