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Abstract

Background and Aim: Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) that caused the coronavirus
disease-2019 (COVID-19) pandemic is transmitted through close
contact via respiratory droplets when an infected patient sneezes,
coughs, or talks. Due to close contact with patients, dentists are at
higher risk of COVID-19. The aim of this study was to evaluate the
knowledge and practice of general dentists in Zanjan regarding the
COVID-19.

Materials and Methods: This cross-sectional study was conducted
on 107 general dentists working in Zanjan city in September 2021,
simultaneous with the fifth wave of the COVID-19, who were
selected by census sampling. A researcher-designed questionnaire
was used to assess the knowledge and practice after assessing its
reliability and validity. The effect of age, gender, work experience,
and place of work on knowledge and practice of dentists was
analyzed by one-way ANOVA, independent sample t-test, and
Pearson’s correlation test (alpha=0.05).

Results: Of all, 89 questionnaires were returned. The mean age of
the participants was 35.9 years, and 77.5% of dentists acquired
their knowledge about COVID-19 pandemic through the social
networks. The mean knowledge and practice scores of dentists were
70.73£10.67 and 58.51+12.81, respectively (out of 100). Dentists
with 5 to 15 years of work experience had the highest level of
knowledge (P=0.018). The practice score significantly increased with
age (P=0.003). Also, dentists with more than 15 years of work
experience acquired higher practice scores (P=0.000)

Conclusion: Dentists' knowledge and practice regarding COVID-19
and its treatment was moderate to high (optimal). However, their
knowledge and practice were still far from the ideal level, indicating
the need for educational planning to enhance their knowledge and
improve their practice to deal with COVID-19.
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Introduction were identified by 2020, three of which namely
Coronaviruses are the largest group of the severe acute respiratory syndrome
positively charged RNA viruses with different coronavirus (SARS-CoV), the Middle East

hosts in nature. Seven major coronaviruses

respiratory syndrome coronavirus (MERS-CoV)
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and SARS-CoV-2 lead to severe respiratory
syndromes with significant mortality [1-3].
SARS-CoV 2 causes coronavirus disease-2019
(COVID-19)
respiratory disease often associated with
pneumonia and bronchitis with about 2.3%
mortality [4,5]. Most patients infected with
COVID-19 mild to
respiratory symptoms and recover without the
need for a special treatment, but the elderly
and people with underlying medical conditions
disease, diabetes
mellitus, chronic respiratory disease, and
cancer are more likely to develop a more
severe form of disease [6]. The most common
symptoms are fever, dry cough, and fatigue,
and other less common symptoms include sore
throat, diarrhea, conjunctivitis, headache, loss
of sense of smell and taste, skin rash, or
discoloration of the fingers and toes. More
severe symptoms include shortness of breath,
chest pain, and difficulty speaking or moving
[6]. SARS-CoV-2 is thought to be transmitted
primarily through close contact between
people (6 feet apart) via respiratory droplets
when an infected person sneezes, coughs, or
talks [7]. In fact, transmission of the virus
occurs mainly through inhalation, ingestion,
and direct mucosal contact with the saliva
droplets inoculated with the virus [8]. Dental
centers are at risk of infection with SARS-CoV-2
due to airborne virus particles (aerosols)
generated by dental procedures, hand contact
with dental equipment, and close proximity to
the dentist's mouth and throat [2,9]. A patient
suffering from COVID-19 may transmit the
disease not only to the dentist and dental
assistant through aerosols, but also to other
patients through aerosols remaining in the
environment and on surfaces for a long time. A
previous study showed that SARS-COV-2 can
survive in different environmental situations
from hours to days [10]. Dental procedures
involve the use of rotating instruments such as
handpieces, ultrasonic scalers, and air-water

which is a serious acute

moderate

experience

such as cardiovascular

syringes. These devices generate aerosols,
which include small particles of water, saliva,
blood and other debris [7]. The Center for
Disease Control and Prevention, the World
Health Organization, and the American Dental
Association (ADA) responded to the epidemic
by providing guidelines to better control the
spread of the virus. These recommendations
include the use of personal protective
equipment such as FFP2 and FFP3 face

protection masks for aerosol producing
procedures, disposable protective clothing,
goggles, regular and precise surface

disinfection, office room ventilation, and hand
washing with alcoholic solutions. Rinsing the
mouth with chlorhexidine or hydrogen
peroxide solution at the beginning of treatment
can significantly reduce bacteria and viruses in
the oral cavity. However, the use of rubber dam
is especially recommended in restorative and
endodontic procedures [11,12].

To ensure compliance with the new
protocols, it is necessary to ensure the office
safety by patient screening, categorizing and
prioritizing patients through phone or online,
observing social distancing, avoiding placing
extra magazines and furniture in the waiting
room and reducing the presence of
companions, relatives, and parents [12]. In
cases with coronary heart disease, dental
procedures should be limited to emergency
procedures [8]. Obviously, by observing the
relevant instructions in this regard, we can
take steps to control and prevent this disease
and maintain the health of the staff and
patients. Therefore, it is necessary to be aware
of these principles and regulations and adopt
appropriate practices during the COVID-19
epidemic. This study assessed the level of
knowledge and practice of Zanjan general
dentists regarding COVID-19.

Materials and Methods
This descriptive-analytical study was

performed on 107 general dentists in Zanjan
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city between September 9 to 17, 2021 (ethical

approval code: ZUMS.REC.13400.155) who
were selected by census sampling. The
inclusion criteria were general dentists

working in clinics and offices in Zanjan. The
exclusion unwillingness to
participate in the study. The questionnaire
used for this study was designed according to
the questionnaires that had been used in
previous [13-16]. The
questionnaire consisted of three sections:
demographic information, 4-choice questions
for knowledge assessment, and multiple-choice
questions for practice assessment. After initial
designing of the questionnaire, in order to
assess its content validity, the questionnaire
was given to 15 experts including faculty
members and general dentists, radiologists,
oral medicine specialists, operative dentists,
periodontists, and prosthodontists, and they
were asked to express their opinion regarding
each question. Finally, after a few spelling
corrections and omission of two questions, the
desired validity of 0.82 was achieved. The
Cronbach's alpha test was used to evaluate its
reliability. The internal correlation coefficient
and open test were used to assess its reliability.
For this purpose, the questionnaire was given
to 8 general dentists and after 2 days (due to
fast change in knowledge level of participants
about COVID-19, such a short time period was
considered), they were asked to fill out the
questionnaire again. Finally, a Cronbach's alpha
of 0.79 was achieved. The questionnaire was
created by the researcher online in Porsline.ir
and sent to the general dentists of Zanjan city
through WhatsApp. The objectives of the study
were also explained to them so that they could
participate in the project if they wished to do
so. Out of 107 dentists practicing in Zanjan city,
95 dentists participated in this study, of which
89 completed and returned the questionnaires
(6 others were excluded from the study). To
better describe the results and compare it with
other studies, the scores were changed to 100.
Then, according to the quadruple index, the

criterion was

similar studies

dentists were classified into four groups
according to their score: scores zero to 25: very
low knowledge level, scores 26 to 50: low
knowledge level, scores 51 to 75: medium to
high knowledge level, and scores 76 to 100:
high knowledge level. In terms of practice,
scores zero to 25 indicated very poor practice,
scores 26 to 50 indicated poor practice, scores
51 to 75 indicated medium to optimal practice,
and scores 76 to 100 indicated optimal practice
level. One-way ANOVA, independent sample
t-test, and Pearson’s correlation test were used
in SPSS 26 at 95% confidence level for data
analysis.

Results
The mean knowledge score of dentists was
found to be 70.73 + 10.67. The knowledge
level of most (71.9%) dentists was
moderate to high and 25.8% had a high
level of knowledge. Only 2.2% of them had a
low level of knowledge and none of them
acquired a knowledge score below 25. The
mean practice score of dentists was 58.51+
10.03. Considering the classification of
practice score, 60.7% had moderate to
optimal practice and 11.2% had optimal
practice. Also, 28.1% acquired a poor
practice score and none of them subjects
had a score below 25 (Table 1).
The level of knowledge of dentists with 5 to
15 years of work experience was
significantly higher than others (P=0.018).
Dentists working in private offices had
significantly  higher knowledge level
(p=0.017) than the other two groups (public
clinic and private clinic) (Table 2). There
was a moderate correlation between age
and practice (P=0.003). Dentists with more
than 15 years of work experience had a
higher practice score (P<0.001).
Participating in  training
improved the practice of dentists such that
they acquired a higher practice
(P<0.001, Table 3)

courses

score
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Table 1. knowledge and practice scores of dentists in Zanjan city regarding the COVID-19

Mean * standard

Percent of Participation

Medium to

Variable L. Median Minimum Maximum High/
deviation Low/poor high/ moderate -
. optimal
to optimal
Knowledge 70.73+10.67 70 35 90 2.2 71.9 25.8
Practice 58.51+ 12.81 56.69 29.1 84 28.1 60.7 11.2

Table 2. Distribution of knowledge score of dentists in Zanjan city regarding the COVID-19 based on demographic

variables
Variable Categories Mean i.sta.mdard Median Minimum Maximum P-value
deviation
Age - 35.71+ 9.81 31 24 60 0.206*
Male 72.67 +11.71 75 35 90 -
Gender Female 68.91+9.36 65 45 90 0.097
<5 years 67.78+9.5 65 45 90
Work experience 5to 15 years 75.5+10.11 77.5 55 90 0.018**
> 15 years 72.29+10.67 65 35 85
Private office 74.38 +£9.00 65 55 90
Work place Public clinic 67.12+10.40 70 35 80 0.017**
Private clinic 68.48 +12.00 65 45 90
History of participating Absent 69.83 +11.85 70 45 90 0575
in training courses Present 71.19+10.10 70 35 90 )
History of COVID-19 Positive 72.18+12.01 70 45 90 0260
infection Negative 69.60 +9.46 65 35 90 )

* Correlation test of knowledge and age
** Chi-square test of knowledge and gender,
courses and history of COVID-19

work experience,

work place,

history of participating in training

Table 3. Distribution of practice score of dentists in Zanjan city regarding COVID-19 based on demographic variables

Variable Mean * standard

Categories _— median min max P-value
deviation
Age ; 35.71+ 9.81 31 24 60 0.003*
Gender Male 60.22 + 12.58 57.69 29.16 84
0.226%*
Female 56.92 + 12.96 57.69 29.33 80.7
Work experience <5 years 54.78 + 11.55 55.12 29.16 78.66
5to 15 years 56.68 + 9.8 59.09 38.27 72.22 0.000%*
> 15 years 67.04 £ 11.81 70.37 40.27 84
Work place Private office ~ 61.81+ 11.35 62.82 37.5 84
Public clinic 57.03 + 14.2 52.28 29.33 80.24 0.292%*
Private clinic =~ 54.47 = 12.6 55.12 29.16 78.66
History of participating Absent 66.78 = 11.12 55.12 29.16 80.76
1mn tralnlng courses 0.000**
Present 5431+ 11.57 70 35 90
History of COVID-19
infection Positive 59.08 + 10.75 70 45 90 0.715**

* Correlation test of practice and age
** Chi-square test of practice and gender, work experience, work place, history of participating in training courses

and history of COVID-19
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Discussion
According to the
Association, people working in the field of
dentistry are more exposed to the
SARS-CoV2 than any other member of the
staff, including general
practitioners and nurses. Also, patients
presenting to dental clinics and offices are
at higher risk of contracting COVID-19 than
those presenting to other medical centers
[17]. Bazzazpour et al. examined the pres-
ence of COVID-19 virus in the air of dental
clinics and announced that 36% of the sam-
ples obtained from the air of dental clinics
in Tehran had SARS-CoV2 [18]. Therefore, it
is necessary to adopt preventive strategies
to prevent the spread of the virus and dis-
ease transmission. Khader et al. [19] stated
that most Jordanian dentists were aware of
the symptoms of COVID-19, methods of
identifying suspected patients, routes of
disease transmission, and prevention in
dental clinics. De Stefani et al. [12], also
stated that dentists' knowledge about the
routes of disease transmission and disease
symptoms was very good. Kamate et al
[13], also reported good knowledge level of
dentists regarding COVID-19. Sarkarat et al.
[20], in Iran, assessed the dentists'
knowledge level about COVID-19, and
reported that 70% of them correctly
answered most of the knowledge questions.
In a study by Widyarman et al. [21]
conducted in Indonesia, the
knowledge score of the study group was es-
timated at 78.8%, which was slightly higher
than the score obtained in the
current study. This difference could be due
to smaller sample size in their study or
using a simpler questionnaire, suggesting
that the
probably more accurate. In contrast, in
Pakistan, the
professionals was low and the first-line
treatment providers in Pakistan were not
prepared to deal with COVID-19 [22]. A

American Dental

medical

mean

present questionnaire was

knowledge of medical

similar study was conducted in India by
Naveed et al. [23] who reported the
students' knowledge about the clinical
aspects of the disease to be good, but
recommended emphasis on
knowledge related to the diagnosis and
treatment of patients with COVID-19.
Hleyhel et al. [24] reported that Lebanese
dentists' knowledge and preventive practice
against COVID-19 were low, and only 15%
of dentists had high knowledge level. Such
variations in the results can be due to
differences in the questionnaire used or due
to differences in the statistical population
studied. Due to the novelty of the disease, it
should be noted that all these studies were
conducted in the past few months or year,
and a time difference of one month can even
affect the knowledge of researchers and
clinicians.

Studies about the dentists' knowledge to
deal with airborne infections like SARS-CoV
and MERS-CoV [25,26] showed poor
knowledge and practice of dentists in
relation to such diseases, which could be
due to the fact that such diseases did not
turn into a pandemic. Of
development of the media and social
networks and speed of information transfer
compared to the past also play a significant
role in knowledge enhancement of dentists.
In the present study, no significant
relationship was found between gender and
age with the knowledge level, while in the
study by Baseer et al. [26] regarding MERS,
women had a higher knowledge level and in
the study by Hleyhel et al. [24], young
dentists were more knowledgeable. Perhaps
because women care more about health and
have  higher  knowledge of using
international media. About 69% of the
dentists in the present study acquired their
knowledge from the social networks, which

more

course,

has been confirmed in several other studies
such as the ones by Naveed et al, [23]
Askarian et al, [25] Kamate et al, [13] and
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Pourfarrokh et al [27]. However, Putrino et
al. [28] in Italy found the Ministry of Health
to be the main source of information for 535
dentists, highlighting the Ministry of
Health's key role in informing and raising
among healthcare providers.
Overall, the present study and other studies
on COVID-19, compared to studies on other
airborne diseases, show an improvement in
dentists’ knowledge and preparedness,
which may be due to the rapid spread of
information and the fact that COVID-19 led
to a global pandemic with high mortality
rate. According to the results, 71.9% of
dentists had moderate to optimal and
optimal practice, which was close to the
findings of Kamate et al. [13] reporting that
79.5% of the participants had good and
optimal practice scores. In the study by
Hleyhel et al. [24] dentists had a practice
score of 71.25, and only 35% of them had
optimal practice. In the present study,

62.9% of dentists asked patients to rinse
0.12-0.2%  chlorhexidine  before the
procedure. Chlorhexidine was also the most
widely used mouthwash in previous studies
[29,30]. Considering the availability and low
cost of chlorhexidine mouthwash compared
with hydrogen peroxide, it seems to be a
reasonable
According to the results of the present
study, 44.9% of dentists screened patients
for COVID-19 symptoms by asking them to
fill out a self-report form, and 40.4% of
patients’ body
temperature before admission. In the study
by Kamate et al. [13] 32% of dentists asked
patients about the signs and symptoms of
COVID-19. However, Yu et al. [31] reported
pre-treatment screening by 98.5% of
(92.8% took the patients’
temperature and 74.4% asked for a negative
test). Also, 95% of dentists stated that they
used face shields, 76.4% used protective
glasses, 78.7% used N95 facial masks, and

awareness

precaution in Zanjan city.

dentists measured

clinicians

85.4% use disposable gauze during
treatment. The frequency of use of personal
protective equipment in similar previous
studies was lower, which may be due to
enhancement of the dentists’ knowledge
about COVID-19 over time [13,31]. In the
present study, 16.9% used rubber dam and
62.9% used strong high volume suction
during procedures, which indicates their
correct practice due to definitely optimal
efficacy of these measures to
aerosols [32]. In the present study, the
practice of dentists improved with age,
which appears to be due to the greater
concern of older people about COVID-19
and higher rate of related complications at
older ages. Also, people with more than 15
years of work experience performed better,
which could be due to longer experience
with airborne diseases. According to the
results, 34% of dentists had participated in
COVID-19 courses or workshops (virtually
or in person); 44% of the
participating in the present study had
contracted COVID-19, which is a significant
number compared to the studies by
Sarkarat et al. [33], (2.2%) and Ahmadi et al.
[34] (7%). This increase in prevalence can
be due to the peak of the disease, its high
prevalence in the society, mutation of the
virus, and its increased transmissibility.
Educating patients to prevent the spread of
the virus (78.7%), performing purely
emergency treatments only (61.8%) and
adherence to preventive measures were
among the most important tasks of dentists
during the COVID-19 pandemic.

The present study was performed in
September 2021, concomitant with the fifth
wave of the COVID-19. General vaccination
for the target population was underway,
and vaccination of medical staff, including
dentists, was almost complete. It can be said
that even though the vaccine was available,
dentists were bound by the protocols and

reduce

dentists
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principles of protection and prevention.
However, vaccination is incomplete and
information on its effectiveness is definitely
not available, and
principles
reasonable.

adoption of these
by dentists appears to be

One advantage of the present study was
using a comprehensive questionnaire that
included questions about measures before,
during, and after treatment. In addition,
questions related to the COVID-19 vaccine,
its types, and its symptoms and
complications were included, which made
the present questionnaire unique.
Moreover, in this questionnaire, questions
were asked to evaluate how dentists
perform in challenging situations; including
management of suspected patients with
COVID-19 symptoms, management of
suspected or infected staff, how to manage
conditions after treatment of a person with
COVID-19, and management of patients
immediately after vaccination. This study
had some limitations as well. Not all general
dentists in Zanjan city participated in this
study. Random answers to the questions,
constantly changing information regarding
the COVID-19, and emergence of new find-
ings were among other limitations. Future
evaluation of the knowledge and practice of
specialists in Zanjan city regarding the
COVID-19 pandemic in terms of general
considerations and treatment measures is
required for the purpose of comparison
with the present findings.

Conclusion

Knowledge and practice of dentists in
Zanjan city regarding COVID-19 was moderate
to high (optimal). However, the knowledge and
practice of dentists were still far from ideal.
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