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M) ABSTRACT

e ar Objectives: The objectives of this study were to verify the level of ethical consciousness and
. decision-making of dental hygiene students in pandemic as coronavirus disease 2019 (COVID-19).
Methods: This study included 249 college students who were interested in new infectious diseases.
They completed a questionnaire on a 5-point scale, and data were analyzed by independent t-test,
ANOVA, and correlation. Results: The perception of COVID-19 was moderate at 3.42 points. This
was higher among males, first graders, emergency management students, those who received
education and experienced self-quarantine. The level of ethical consciousness was moderate (3.89
points), which was higher in sophomores, emergency management students. Ethical decision-
making was moderate, with a score of 3.44, and was higher in those with first grade, field practice
training, and self-quarantine experience. The level of perception positively correlated with ethical
consciousness (a=0.310, p<0.01). In addition, as the degree of ethical consciousness increased, the
degree of decision-making also increased (a=0.539, p<0.01). Conclusions: In a crisis, involving
the spread of COVID-19, providing prospective dental hygienists accurate information and an
experience similar to that faced by patient is necessary for raising the level of ethical consciousness
and decision-making.
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Introduction

The Central Disaster Management Headquarters reported that the number of coronavirus
disease 2019 (COVID-19) cases confirmed as of July 6, 2021, was 161,541 [1]. They are appealing for
compliance with quarantine guidelines, saying that delta mutations with high transmission power
are rapidly spreading affecting the patients [2]. Even if vaccines have been developed, a new
paradigm shift is required beyond the era of new infectious diseases [3].

If this crisis continues, the interests and opinions of individuals and the public may conflict, but
effective quarantine must also be based on public health. In addition, the ethical aspect should be
considered [4]. Medical institutions face ethical issues while actively treating patients. For example,
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forced isolation, use of patient personal information, and distribution of resources in emergency
situations [5,6]. Despite there ethical dilemma, prioritization that reflects both infectious disease
management and ethical issues is of paramount [4,6].

Medical professionals responding to infectious diseases make decisions based on ethical
principles while risking social isolation and infection [7]. Dental hygienists are also expected to
make decisions though critical thinking, advocating for the benefit of patients in situations that
involve more expensive procedures and those who need treatment, compared to other health care
disciplines, further having an ethical or legal responsibility in the event of medical incident.
Therefore, it is necessary to raise ethical consciousness regarding the oral health of patients and
education them on dental hygiene ethics for decision-making [8]. This must be reinforced through
education. Dental hygienists must have ongoing experience, and students must be educated at
school.

Recently, ethics courses have been newly established in school, but as of 2017, only 14.6% of 82
schools were teaching ethics courses [9]. The ethical consciousness and decision-making of dental
hygienists are important factors in managing infectious diseases, but education is lacking. In
particular, considering the COVID-19 pandemic, it is necessary to understand the role of dental
hygienists through education and establish correct ethical values.

There have been previous studies of the ethical aspects of medical professionals exposed to
novel infectious diseases, education, and infection control [6,10], as well as studies on the
epidemiology of COVID-19 and patient management [11,12]. In Korea, there have been studies on
responses to infectious diseases [13] and studies on ethical awareness and decision-making of
nurses [14-17]. In addition, there have been studies on the current status of dental hygiene ethics
education, ethical consciousness of dental hygienists or students, and the level of behavior [9,18-
20]. However, studies of ethical consciousness and decision-making targeting dental hygiene
college students for new infectious diseases, are still insufficient.

Therefore, it is necessary to identify the ethical consciousness and decision-making level of
dental hygiene students in a situation where new infectious disease such as COVID-19 are
pandemic. It also aims to provide the basis for the development of educational programs for
infectious disease management.

Methods

1. Subjects

The subjects of this study were college students who were interested in new infectious diseases.
This study was conducted from June 7 to 11, 2021, with the approval of the college 00 Institutional
Review Board (CA17-201224-HR-012-01). The sample size was calculated as 226 using the G*power
3.1 program [21,22] using an independent t test with a significance level of 0.05, a power of 80%,
and an effect size of 0.375. The effect size was referred to the degree of ethical awareness according
to educational experience in the study of Park [17].
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For ethical consideration, the purpose and method of the study were explained to the students
before the study, and only those who agreed to the survey participated.

2. Methods

The questionnaire consisted of 37 items, including 6 items on general characteristics of the study
subject, 8 items on the perception of new infectious diseases, 5 items on ethical consciousness,
and 8 items on decision making. They were measured on a Likert 5-point scale, with higher scores
demonstrating a more positive result. Based on study of Park [17], the questionnaire has been
modified and adapted for this study.

3. Analysis method

Independent ttest and ANOVA were used to compare the differences between ethical
consciousness and decision-making according to general characteristics. Additionally, their
correlation was analyzed.

Data were analyzed using SPSS (ver. 18.0, Chicago, IL, USA). The Cronbach’s alpha coefficient
was calculated for item consistency. The cronbach’ a of perception, ethical consciousness, and
decision-making was 0.661, 0.880, and 0.615, respectively.

Results

1. General characters of study subjects

The general characters of study subjects are shown in <Table 1>. The final number of individuals
was 249, excluding 21 who did not complete the questionnaire. Of these, 77.9% were female, 34.9%
were freshman, 34.1% sophomore, 30.9% were junior, and 54.6% belonged to department of
dental hygiene. In addition, 64.7% received field training in their major, 76.7% received infection
control education, and 17.7% had experience in self-quarantine due to a new infectious disease.

Table 1. The general characters of study subjects (N=249)
Characteristics Division N (%)
Gender Male 55 (22.1)
Female 194 (77.9)
Grade Freshman 87 (34.9)
Sophomore 85 (34.1)
TJunior 77 (30.9)
Department Dental hygiene 136 (54.6)
Emergency management 3(45.4)
Practice course Trained 88 (35.3)
Unexperienced 161 (64.7)
Educational experience Education 191 (76.7)
Uneducation 58 (23.3)
Isolation experience Isolation 44 (17.7)
None 205 (82.3)
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2. Perception of new infectious diseases

As shown in <Table 2>, the perception of new infectious diseases was moderate (3.42 points).
Perception of the prolonged COVID-19 (3.96 points) and media interest (3.78 points) scored relatively
high, but that of quarantine measures (2.86 points) at each stage of spread and vaccines supply (2.88
points) scored low.

Table 2. Perception of new infectious diseases

Items Mean=+SD
Can you explain the current situation with COVID-19? 3.5610.73
Are you still interested in the current situation through the media? 3.781+0.78
Do you think this situation will continue? 3.961+0.76
Do you think the government’s response is appropriate? 3.02+0.92
Do you think there will be a shortage of vaccines in the future? 2.88+0.87
Do you think experts’ predictions about the pandemic are appropriate? 3.2810.64
If another epidemic occurs in the future, do you expect it to become very serious 3.74£0.91
considering the current response?

Do you think quarantine measures are appropriate depending on the stage of the 2.8610.80
spread of COVID-19?

Total 3.424+0.89

3. Ethical consciousness for new infectious diseases

The level of ethical consciousness was 3.89 points, as shown in <Table 3>. The provision of
protective equipment for medical staff was rated high (4.04 points), but the government’s daily life
restrictions were rated low (3.65 points).

Table 3. Ethical consciousness for new infectious diseases

Items Mean=+SD
I acknowledge that my daily life can be controlled by policy. 3.6510.78
New ethical guidelines are needed. 3.94£0.79
Equipment must be provided first to protect medical staff. 4.0410.84
We have the right to receive accurate information about the pandemic. 3.91+0.80

We agree to government personal controls to prevent the spread (e.g. restrictionson ~ 3.90+0.81
international travel, prohibition of assembly, personal quarantine, etc.).
Total 3.894+0.81

4, Ethical decision-making on new infectious diseases

As shown in <Table 4>, the ethical decision-making for new infectious diseases was moderate,
with a score of 3.44. The decision-making regarding self-isolation (3.98 points) and confidentiality
of infected persons (3.74 points) scored relatively high, but was relatively low for vaccine supply
(2.79 points) and volunteer service without compensation (3.06 points).
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Table 4. Ethical decision-making on new infectious diseases

Items Mean=+SD
If the vaccine were not made available to the general public by government decision,  2.79+1.04
it will not be delivered, even at request of a close friend.

If a close person asks for a secret to be infected, I will accept it. 3.74+1.09
Even if there is an important schedule, I will serve people with infectious diseases. 3.3410.83
Without compensation, I will not work for patients.” 3.06+1.01
If a patient refuses to be vaccinated, the patient’s rights must be respected. 3.6710.88
If infection is suspected, self-isolation should be decided by themselves." 3.98+0.81
If there is a shortage of vaccines, it is given on a first-come, first-served basis without ~ 3.35+0.90
priority.

Even g the situation is difficult due to the new infectious disease, I will do my part for 3.63+0.82
the patient.

Total 3.44+1.01

‘reverse coding

5. Differences in perception, ethical consciousness, and decision-
making according to the characteristics of study subjects

There was a statistically significant difference in perception, ethical consciousness, and decision-
making according to the general characteristics of the study subjects <Table 5>. The perception
was high among males, first graders, emergency management students, students with education
and students experiencing self-quarantine. Ethical consciousness was higher in the second graders,
emergency management students, and decision making was higher in the first graders, those with
field training experience and having experienced self-isolation.

Table 5. Differences in perception, ethical consciousness, and decision-making according to the
characteristics of study subjects (N=249)

. . ... Perception Ethical consciousness  Decision-making
Characteristics Division N - - =
Mean=+SD p Mean=+SD p Mean=+SD p
Gender Male 55  3.61%+0.56 0.001 4.01+0.67 0.110 3.36+0.55 0.127
Female 194 3.33%0.39 3.85+0.39 3.47+0.46
Grade Freshman 87 348%0.49° 0.032  4.03*0.66° 0.035 3.6610.52" <0.001
Sophomore 85  3.30+0.42° 3.81+0.68" 3.3740.40°
Junior 77 3.3840.41" 3.80+0.62" 3.28+0.44°
Department Dental hygiene 136  3.32£0.38  0.006  3.79+0.65 0.014 3441041 0.739
Emergency 113 3.48=*0.51 4.00%0.66 3.46+0.57
management
Practice course Trained 88 3371040  0.688 3.81+0.61  0.186 3.30=0.44 <0.001
Unexperienced 161  3.40%0.48 3.93£0.68 3.53£0.49
Educational Education 191 3.44%+046  0.001  3.89%£0.65 0.832 3444051  0.540
experience Uneducation 58  3.24+0.36 3.87£0.70 3.480.40
Isolation Isolation 44 3.6710.54 <0.001 4.02+0.73  0.128 3.60£0.54 0.017
experience None 205  3.33%0.40 3.860.64 3.41+0.46

‘by independent t-test or ANOVA
**The same characters was not significant by duncan’s multiple comparison at a=0.05.
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6. Correlation between variables

<Table 6> shows the correlation between perception, ethical consciousness, and decision-
making. As the perception increased, the ethical consciousness increased (0=0.310, p<0.01). In
addition, the higher the ethical consciousness, the higher the decision-making (a=0.539, p<0.01).

Table 6. Correlation between variables

Variables Perception Ethical consciousness Decision-making
Perception 1.000

Ethical consciousness 0.310 1.000

Decision-making 0.112 0.539° 1.000

'p<0.01, by pearson’s correlation coefficient

Discussion

The researcher identified the degree of perception of new infectious diseases among college
students in the COVID-19 pandemic situation and analyzed the degree of ethical consciousness
and decision-making.

Due to the circumstances of the training institution, emergency management students were not
trained at the fire department but were trained at a medical institution, and dental hygiene
students were not trained at a university hospital, but were trained at a dental clinic. In addition,
infection control education was provided remotely before training.

The perception level of COVID-19 was moderate 3.42 points. This was lower than the 3.63 points
obtained in the previous study [17] for nursing students; however, it was higher than the 3.10
points obtained in the study [16] targeting medical personnel. These results suggest that the greater
the number of victims and damage caused by recent pandemic, the higher the perception of
disaster risk [23]. In this study, the perception that such pandemic would continue was the highest
(3.96 points), whereas, in previous studies [16,17], the perception that the pandemic would become
more serious was the highest. The items with the low perception were the appropriateness of
quarantine measures according to the spread (2.86 points) and the supply of vaccines (2.88 points).
These results are similar to those of previous studies [16,17]. The response to the pandemic of
Middle East Respiratory Syndrome (MERS) in 2015 was not appropriate. This time, inadequate
quarantine measures and a low vaccination rate compared to other countries are considered to be
the cause of the spread of COVID-19. To improve this perception, the government should apply
consistent quarantine standards and increase the supply of vaccines.

In this study, the perception level was significantly higher among males, first graders, department
of emergency management, students with education experience, and students with self-isolation
experience. It is thought that the high level of perception among first-grade students means that
they are unable to receive in-person lectures due to the corona virus and want to improve their
current condition. It is thought that the higher the number of emergency management students,
the greater the anxious about infection. In the study of Park [17], students with high levels of major
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satisfaction were higher in number. In the study of Park [16], the perception level was high in
those in their 40s or older, and it was higher for those with education level beyond graduate school,
and a lot of work experience. These differences are thought to be due to differences in the study
subjects, study methods, and study timing.

Ethical consciousness was moderate, with a score of 3.89. This was lower than the score of 4.59
in Park’s study for nursing students [17], but it was higher than the score of 3.72 in Park’s study for
medical professionals [16]. In this current study, the need to provide equipment to protect medical
staff (4.04 points) was high, and the daily control according to the spread was relatively low (3.65
points). The low ethical consciousness of daily life control may be due to increased fatigue as
COVID-19 continues for a long time. These results are similar to those of ParK’s study [17]. In the
study of Park [16], the right to receive information is high, and the assignment and guarantee of
medical personnel were low. These differences were presumed to be due to differences in study
subjects.

Ethical consciousness was higher in students of emergency management, and there was a
significant difference according to grade level. The grade of the emergency management students
are high because they feel that their treatment has a great impact on the patient’s life. In a study
targeting nursing students [17], it was found that clinical practice experience and major satisfaction
were high when a family member or student experienced an infectious disease. In a study [16] of
medical personnel, those with more clinical experience have higher the level of ethical
consciousness. This study differed from previous studies [16,17].

Ethical decision-making was moderate, with a score of 3.44. The decision regarding self-isolation
was highest. The participants seem to think that adherence to government guidelines for public
health is more important than autonomy. Decision-making regarding vaccine delivery was the
lowest. The participants believed that even if there is a shortage of vaccines, they should be
provided on priority basis. In park’s study [17], the corresponding score was 6.65 out of 8, which
depict a high level. The decision to continue caring for patients during a pandemic scored the
highest, and the patients' right to refuse the vaccines scored the lowest. Taken together, the general
belief is that government guidelines should be followed for public health rather than individual
autonomy and confidentiality, and vaccines should be provided on a priority basis.

The decision-making in this study was higher among first grader, students without field training,
and students who experienced self-isolation. In a study [17] targeting college student in nursing,
satisfaction with the major was high, with higher satisfaction in the group in which student or
family experienced an infectious disease. In a study with medical personnel [16], it is higher in the
group with direct experience of managing a patient. Summing up the studies, it is thought that
ethical decision-making is affected when experiencing an actual infectious disease or felling a
crisis. Therefore, to enhance ethical decision-making, it is necessary to conduct education and
practice that simulates real disaster situation.
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In this study, the higher the perception of COVID-19, the higher the ethical consciousness. As
the level of ethical consciousness increased, ethical decision-making increased. This is similar to
the results of previous studies [17,24]. Ethical decisions require educating students to be informed,
and fostering ethical consciousness by providing realistic experiences.

COVID-19 is a global infectious disease that has caused a crisis like never before. In this crises,
we experience an ethical dilemma. As prospective dental hygienists, students should be expect to
recognize and improve their ethical consciousness and decision-making skills.

Although this study examined dental hygiene and students' perception, ethical consciousness,
and decision-making level of COVID-19, even in a crisis situation, it is difficult to generalize these
results as the study subjects and regions are limited. Therefor, it is necessary to expand the nubmer
of subjects and regions in a follow-up studies. Nevertheless, the results of this study can be used as

basic data for development of educational programs for communicable diseases.

Conclusions

This study was conducted to verify the ethical consciousness and decision-making level of dental
hygiene students during a pandemic of infectious disease, such as COVID-19, and the following
conclusions were obtained.

1. The perception of the new infectious disease was moderate (3.42 points). The prolonged
COVID-19 pandemic and media interest scored relatively high, but the level of perception about the
quarantine measures for each stage of the spread and the vaccine supply was relatively low.

2. The level of ethical consciousness was high and moderate (3.89 points). The provision of
protective equipment for medical staff scored relatively high, but the government's restrictions on
daily life scored relatively low.

3. Ethical decision-making was mediocre (3.44 points). Decision-making regarding self-isolation
(3.98 points) and confidentiality of infected persons was relatively high; but, it was relatively low for
vaccine supply and volunteer service without compensation.

4. As the perception increased, the ethical consciousness increased (0=0.310, p<0.01). In addition,
the higher the ethical consciousness, the higher the level of decision-making (a=0.539, p<0.01).

As a prospective dental hygienist, in order to reinforce ethical decisions in the future, students
should be educated based on accurate information on new infectious diseases and experience
similar to reality to raise their ethical consciousness.
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