ORIGINAL RESEARCH
Social/Community Dentistry

Mohammad ESMAEELINEJAD®
Majid MIRMOHAMMADKHANI®
Amin NAGHIPOUR®

Sogand HASANIAN®

Sara KHORASANIAN®

@Semnan University of Medical Sciences,
School of Dentistry, Department of Oral and
Maxillofacial Surgery, Semnan, Iran.

®Semnan University of Medical Sciences,
Social Determinants of Health Research
Center, Semnan, Iran.

©Semnan University of Medical Sciences
Dental Student Research Committee,
Semnan, lran.

Declaration of Interests: The authors
certify that they have no commercial or
associative inferest that represents a conflict
of interest in connection with the manuscript.

Corresponding Author:
Mohammad Esmaeelinejad
E-mail: esmaeelnejad@gmail.com

https://doi.org/10.1590/1807-3107bor-2020.vol34.0121

Submitted: June 12, 2020
Accepted for publication: July 1, 2020
Last revision: September 18, 2020

Knowledge and attitudes of Iranian
dental students regarding infection
control during the COVID-19 pandemic

Abstract: COVID-19 is an emerging and rapidly-evolving situation.
This study aimed to measure the level of knowledge and attitude of
the Iranian dental students towards COVID-19 and its infection control
strategies. This cross-sectional study was designed using a web-based
method. The questionnaire associated with COVID-19 was sent to all
Iranian students in the clinical course. The extracted data regarding
the knowledge and attitude of the students were statistically analyzed.
In this study, 531 dental students of the clinical course in 32 Iranian
universities were included. The mean age of the participants was
2313 + 2.29 years. The average percentage of knowledge and attitude
scores were 59.7% (moderate) and 66.0% (neutral), respectively. The
association between the attitude of the students and their semesters was
statistically significant (r = 0.183, p < 0.001). The age of the students was
also significantly associated with their attitudes (r = 0.150, p = 0.001).
The outbreak of COVID-19 might resurge due to re-opening of the
dental faculties. Training courses on COVID-19 infection prevention
strategies should be held for dental students, especially the junior ones,
and the guidelines should be sent to all of them.

Keywords: Coronavirus; COVID-19; Dentistry; Infection
Control; Knowledge.

Introduction

COVID-19is an infectious disease caused by Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2).! The World Health Organization
(WHO) on March 11, 2020, has declared the novel coronavirus (COVID-19)
outbreak a global pandemic.? COVID-19 is a serious threat to global
public health. The COVID-19 outbreak led to a public health emergency
in every country.®> With the fatality of this infectious disease being
reported to be up to 15%,° over fourteen million confirmed cases of
COVID-19 have been reported all around the world.* Controlling the
morbidity and mortality rates of COVID-19 is the major concern of the
healthcare systems of all countries.

The transmissibility of COVID-19 is higher than that of other similar
respiratory diseases such as severe acute respiratory syndrome (SARS-CoV)
and the Middle East respiratory syndrome coronaviruses (MERS-CoV)
and R of this disease is about 3.28.° Some protocols have been adopted in
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Iran to control the spread of COVID-19, as although
a definite route of transmission of SARS-CoV-2 has
not been reported, droplets and aerosols seem to be
two major mechanisms of its spread.! These protocols
include closing public places, especially dental offices
and dental faculties.

The battle against COVID-19 is ongoing in Iran;
however, there is still the worry of experiencing
resurgence in transmission by announcing the white
status. With hospitals and clinics maybe facilitating
the transmission of the virus to uninfected patients,”
presently Iran has become the first country to report
the second wave of coronavirus infection. According to
an article published by the New York Times in March
2020, dentists are more susceptible to be infected by
SARS-CoV-2 than medical doctors and nurses.® The
release of aerosol during dental procedures puts the
dentists at a higher risk of getting infected. Hence
elective dental procedures and oral surgeries have
been suspended in several countries.’

Since it has been decided to open the dental
faculties in Iran, this study aimed to evaluate the
knowledge and attitude of Iranian dental students
towards the control of the COVID-19 infection in
dental schools, with the knowledge and attitude
of dental students being very important to help
prevent COVID-19 transmission among themselves,
to uninfected patients, and to hospital staff.

Methodology

This cross-sectional study was carried out in May
2020, using an online-based method. The students
were able to answer the questions online via the
questionnaire website. The contact information of the
students was acquired by contacting the representatives
of each university. The permissions of the students
were obtained before sending the questionnaires.
A questionnaire on the COVID-19 pandemic and
its impacts on the field of dentistry was prepared
by an oral and maxillofacial surgeon according to
the protocols and guidelines of infection control
regarding the novel coronavirus. The questionnaire
was reviewed by five dental specialist experts in
infection control and informed of infectious diseases
in the dentistry field and dental clinics (two oral
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and maxillofacial surgeons, two endodontists, and
one oral and maxillofacial pathologist) to assess the
content and face validity. They checked the questions
to ensure they were associated with the topic and
effectively captured the variables and added more
related questions if necessary. The double check was
executed to omit confusing questions. In a pilot study,
the questionnaire was given to a random sample
of 10 respondents (from the final sample) to assess
reliability. The internal consistency of questions was
checked by Kuder-Richardson 20 (KR-20). KR-20
value was 0.7.

Finally, a 31-item questionnaire was prepared by
an online survey maker. The questionnaire was sent
to all the dental students in Iran who were enrolled
in any clinical course. The questionnaire consisted of
two sections, including the demographic part and a
section associated with the knowledge and attitude.
The demographic data included the following four
items: age; gender; educational institution; and
the semester. The second part of the questionnaire
consisted of 27 items (Table 1). This section included
nine true/false questions and eighteen multi-choice
questions: 17 on prevention; four on the routes of
transmission; three on risk assessment; and three on
diagnosis, signs, and symptoms of COVID-19. There
were 16 questions on knowledge and 11 questions on
attitude. Partially-filled questionnaires were excluded
from the study. Students who did not want to be part
of the survey were not included.

A right answer was assigned 1 point and an
incorrect/unknown answer was assigned 0 points. The
total knowledge score ranged from 0 to 16 while the
total attitude score ranged from 0 to 11. The level of
knowledge and attitude was reported as a percentage
(sum of scores divided by the number of questions)
and the higher the score, the better the knowledge
or attitude of the student. Bloom’s cut-off point was
used to categorize the overall knowledge and attitude
scores.” The level of knowledge was considered good
if it was higher than 80% (13-16 points). If score was
between 50% and 79% (8-12 points), the knowledge
was considered moderate, and if it was lower than
50% (below 8 points) the knowledge was considered
poor. The attitude was considered positive if the
score was higher than 80% (more than 9 points),
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neutral if the score was between 60% and 79% (7 and
8 points), and negative if the score was lower than
59% (below 7 points).

Ethical considerations

Participants were informed of the purpose
and design of the investigation and all the forms
filled were de-identified. The procedures followed
were according to the ethical standards of the
responsible committee of the Semnan University
of Medical Sciences.

Statistical analysis

The sample size was calculated by Cochran’s
sample size formula. The total number of students
enrolled in clinical courses was about 10000. The
sample size was estimated at 370 by considering a
margin of error of 0.05 (d = 0.05) and 95% confidence
level (z =1.96). Simple random sample allocation was
performed to achieve the calculated sample size.

All data calculations were processed using the
Statistical Package for Social Sciences statistical
software (version 22; SPSS Inc.). Continuous
variables are presented as means + SD for normally
distributed data and as median (interquartile range)
for non-normally distributed data; while categorical
variables are presented as counts and percentages
(%) These data are also presented in tables and
graphs. The two-sample ¢-test was used to compare
the knowledge and attitude scores between the two

Table 2. Demographic characteristics of participants.

Characteristics Number of participants (%)

Knowledge score (mean = SD)

genders. The correlation between the knowledge and
attitude scores with the age and grade of the students
was evaluated using Spearman’s rho correlation
coefficient (r). Multiple linear regression models were
used to evaluate the adjusted relationship between
the age, gender, and grade of students with their
knowledge and attitude scores. Values of P less than
0.05 were considered statistically significant.

Results

Five hundred and thirty-one students filled the
questionnaires (211 male and 320 females). The mean
age of the participants was 23.13 + 2.29. The students
were from 32 different universities. They were all
enrolled in clinical courses (between the fifth and
twelfth terms in Iran). The demographic data are
presented in Table 2.

The mean knowledge score was 9.55 +1.94 (59.7%).
The mean attitude score was 7.26 £ 1.79 (66%). There
were no relationships between the demographic
data and the level of the knowledge (Table 3). The
level of knowledge of the students in three questions
was significantly poor. In total, the answers of three
questions were good, eight questions moderate, and
five questions poor.

However, the attitude of the students was
significantly associated with the grade and age of
the participants (r = 0.183, p < 0.001 and r = 0.150,
p = 0.001, respectively) (Table 4). After adjusting for

Attitude score (mean = SD)

Gender
Male 211 (39.7)
Female 320 (60.3)
Semester
5 23 (4.3)
6 129 (24.3)
7 20 (3.8)
8 106 (20)
9 24 (4.5)
10 130(24.5)
11 13 (2.4)
12 86 (16.2)

SD: standard deviation.

Braz. Oral Res.

2020;34:e121

0.6 = 0.35 0.66 = 0.34
0.6 +0.36 0.66 = 0.36
0.56 = 0.33 0.62 = 0.33
0.6 = 0.36 0.64 = 0.27
0.65 £ 0.37 0.65 = 0.36
0.59 £ 0.37 0.64 = 0.34
0.58 £ 0.33 0.72 £ 0.36
0.6 = 0.35 0.69 = 0.38
0.57 = 0.25 0.68 = 0.2
0.6 £ 0.37 0.7 £0.4
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Table 3. Results of regression analysis on factors associated with COVID-19 knowledge.

Variables Coefficient Standard error t p-value
Gender -.012 0.011 -0.263 0.792
Age -.060 0.003 -1.252 0.211
Grade of education .051 0.003 1.071 0.285
University of education -.027 0.001 -0.622 0.534

age and gender, the attitude of the students was only
associated with the level of education (p = 0.001)
(Table 4). The senior students showed a better attitude
than juniors. The students in the eleventh grade
portrayed the best attitude whilst the worst attitude
towards COVID-19 in dentistry was portrayed by
students in the sixth grade (Figure 1).

As for the educational institution, the students
of Gorgan University displayed the highest level of
knowledge (65.6%) while the lowest level of knowledge
was displayed by students of the University of Shahed
(45.8%) (Figure 2). The best attitude was portrayed

by students of the University of Rafsanjan (81.8%).
Students of the universities of Qom portrayed the
worst attitude (45.4%) towards COVID-19 infection
control in the field of dentistry.

Discussion

This is the first survey examining the knowledge
of dental students in Iran regarding the COVID-19
pandemic. COVID-19 has spread all over the world,
and now the WHO has declared this disease a
global pandemic.? The high transmission potential

Table 4. Results of regression analysis on factors associated with COVID-19 Attitude.

Variables Coefficient Standard error t p-value
Gender -011 0.014 -0.244 0.808
Age .053 0.003 1.132 0.258
Grade of education 0.154 0.003 3.276 0.001

University of education -.037 0.001 -0.863 0.389

140 1

120 1

100 1

80 1

60 1

40 1

20 1

B Number of participants
M Attitude percentage
M Knowledge percentage

term 5 term 6 term 7 term 8 term 9 term 10term 11 term 12

Education semester

Figure 1. The distribution of students’ cooperation, level of knowledge, and attitude according to the level of education.
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Figure 2. The distribution of students’ cooperation, level of knowledge, and attitude according to the educational institution (university).

in lots of countries, especially Iran, has made the
spread of this disease an emergency." Putting dental
students at a high risk of getting infected, since
this study aimed to evaluate the knowledge and
attitudes of the Iranian dental students towards
prevention, transmission routes, and the risk of
infection of SARS-CoV-2, is aerosol and droplets
being indicated in investigations as the most
important routes of transmission of COVID-19.
It was attempted to evaluate the knowledge and
attitude of dental students enrolled in clinical
courses about this topic because this population is
directly involved in the treatment of the patients,
which could lead to an exaggerated transmission
of the novel coronavirus.

With several protocols for dentists during the
COVID-19 outbreak having been reported in the
literature* patient management in the field of dentistry
has been changed all around the world due to the
outbreak of COVID-19." Infection control and patient
management during the COVID-19 pandemic are
much more vital in dental schools due the lack of
experience among dental students. Furthermore,
some dentists do not follow the protocols, which
could lead to an uncontrollable spread of COVID-19.”°

8 Braz. Oral Res. 2020;34:e121

The questionnaire was delivered to the participants
through social media tools such as Telegram,
WhatsApp, and Instagram direct and they were in
contact with the examiners to help fill the form. The
survey maker website restricted the participants to
answering each question only once by a putting a
timer to reduce the possibility of participants browsing
the Internet in search of correct answers. This could
help reduce the study bias.

With similar studies having investigated the
knowledge and attitude of dental and medical
students towards influenza HIN1,'" the knowledge
and attitude of medical and dental students about
infectious diseases are important since they have an
important role in preventing the spread of diseases,
especially viral infections, to the community. Poor
behavioral response of dental students to infectious
diseases might place themselves and their patients
at high risk and result in functional impairment of
the health care system.'®

A similar study evaluated the knowledge and
attitudes of psychiatric hospital staff regarding
COVID-19.” They revealed that there is still a need
for training programs on COVID-19 to improve the
knowledge of medical staff Increasing the knowledge
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of the population generally about COVID-19 is also
important in the prevention of disease transmission.?*

Five hundred and thirty-one students from 32
different universities were included in this study. The
ages of the participants ranged from 20 to 38 years,
with a mean of 23.12. More students of Semnan and
Mashhad universities participated in the study than
students of other faculties. The level of education
ranged from the fifth to the twelfth grade, and all
students were enrolled in clinical courses. A majority
of the included students were in the sixth and tenth
grades. The mean knowledge percentage was 59.7%.
Although the level of knowledge was not significantly
associated with the level of education, the senior
students demonstrated a higher level of knowledge
than the juniors. The students provided significantly
more incorrect responses to some questions. With a
lack of knowledge being directly associated with the
absence of training courses in dental faculties, and as an
example, they did not know the R, of different infectious
diseases. They thought SARS-CoV-2 could spread in
the population faster than other viral infections. In
another case, they were not aware of the estimated
risk of COVID-19 transmission in people that work in
a dental clinic. Lots of dental schools in Iran have not
prepared their students to confront COVID-19, whereas
sooner or later, these faculties will be re-opened and
place the students, professors, clinic staff, and patients
at a very high risk of infection.

The mean attitude percentage was 66% and it was
significantly associated with the level of education. The
senior students were informed of the protocols and
infection control strategies. The poor attitude of junior
students put them and other hospital staff in danger.

The students of the Gorgan University portrayed
the best attitude towards COVID-19 in the field of
dentistry; however, their level of their knowledge
was one of the lowest among the universities. These
findings indicated that even though the students
might not properly know about the various aspects
of COVID-19 in general, they are aware of the
proper behavior in their specific fields to reduce the
transmission. This fact requires some well-scheduled
training courses on COVID-19 aspects in the field
of dentistry. Similar findings were observed in the
universities of Babol and Qom. The students of these

universities mentioned watching some infection
control videos on webinars and Instagram.

The novel coronavirus and COVID-19 are new
topics in medicine and, while there are some studies
that investigate the knowledge of dentists about
COVID-19, there is paucity of related researches
evaluating the knowledge of dental students in the
literature. Duruk et al. evaluated the attitude and
behaviors of Turkish dentists towards the COVID-19
pandemic. Although the dentists were aware of the
risks of the novel coronavirus transmission, they
did not use protections such as N95 masks during
dental practice.”® The authors revealed that the Turkish
dentists were concerned with the risk of transmitting
COVID-19 although their attitudes were inadequate.
This study showed similar attitude level among dental
students. These findings were a consequence of the
inadequacy of training courses for dental students
and full-fledged dentists.

Some studies have evaluated the knowledge and
attitude of medical students towards COVID-19.2%
Taghrir et al.” evaluated the knowledge and attitude
of Iranian medical students towards COVID-19. They
showed high level of knowledge and preventive
behaviors among medical students (86.96% and
94.47%, respectively).” The higher knowledge level
of medical students compared to the dental students
(current study) could be associated with the courses
they take in hospitals. No such courses are held for
dental students. This lack of training courses might
lead to the low level of knowledge and attitude of
dental students toward infection control during
pandemics like COVID-19.

In a study by Alzoubi et al. suggesting that social
media and news were responsible for improving the
knowledge and attitude of university students towards
the COVID-19 pandemic,? they investigated the
knowledge and attitude of medical and non-medical
students in Jordan regarding COVID-19. The knowledge
score in their study was 81%. The findings of their
study indicated higher knowledge and attitude levels
than dental students (present study).

The overall score of knowledge and attitude
seemed to be very low in the present study. The
findings of the study indicated that the knowledge
of Iranian dental students was poor in some cases.
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They did not know how to prevent transmitting
the SARS-CoV-2 in dental clinics. Their lack of an
appropriate attitude towards the COVID-19 in the
field of dentistry makes the educational programmers
worry about the re-opening of dental schools. The
risk of transmitting the virus from infected patients
to the healthcare staff and university professors is
predicted to be high unless the students are prepared
to battle this new life-threatening disease.

The findings of this study revealed that holding
training courses and webinars on COVID-19 is an
absolute necessity before asking dental students
to perform procedures on patients. The poor and
moderate levels of knowledge about infection control
indicated that proven guidelines for dental practice
should be presented to the dental students. Simulation
courses on patients by the trainers should be held to
show the students correct and appropriate behaviors
in dental practice during the COVID-19 pandemic.
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