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meta-analysis
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Abstract:

BACKGROUND: Oral health practitioners are at the frontline of infection, particularly with respiratory
viruses such as the novel coronavirus. Knowledge, awareness, and attitude of these workers are
considered important in preventing and controlling the outbreak. This study aims to review the
literature to provide a better understanding of the status of dentists and other oral health practitioners’
knowledge, attitude, and awareness about COVID-19.

METHODS: A systematic review was conducted through Web of Science, PubMed, Scopus, and
ProQuest up to May 6, 2020. All the knowledge, attitude, and practice studies on oral health workers
about respiratory contagious outbreak the same as severe acute respiratory syndrome, Middle East
respiratory syndrome, and COVID-19 were included in the meta-analysis.

RESULTS: A total of eleven studies were included in the meta-analysis. 85.5% of the dentists and oral
health practitioners had a high level of awareness about virus transmission modes (95% confidence
interval [Cl]: 78.6%—92.4%; P < 0.001). 80.7% of the oral health practitioners gave right answers to the
questions related to virus transmission modes (95% Cl: 69.9%—91.4%; P < 0.001), and 79.9% of the
dentists had a positive attitude about virus transmission modes (95% CI: 66.4%—93.4%; P < 0.001).

CONCLUSION: This meta-analysis shows that the level of dentists and oral health practitioners’
knowledge, awareness, and attitude was relatively high about the respiratory contagious diseases
as well as COVID-19. The present results can shed further light for policymakers to support the
best evidence medical education for all health-care workers the same as oral health practitioners.
Preventing the dissemination of misinformation along with preparing comprehensive guidelines can
be considered by the oral health policymakers, particularly in the more infected regions.
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practitioners are considered as the frontline
of the disease as they are vulnerable to the

Introduction

he novel coronavirus (severe acute

respiratory syndrome coronavirus 2
[SARS-CoV-2]) that makes COVID-19
originating from China in 2019 is now
spread worldwide, and the World Health
Organization has announced it as a global
pandemic on March 11, 2020." Health-care
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infection from many airborne or contact
ways. Among these workers, risk of infection
may be higher among practitioners who
work in close physical distances to the
patients the same as ophthalmologists and
dentists.”! Dentists and other oral health
practitioners, such as dental technicians and
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dental hygienists as the allied oral health practitioners,
are more vulnerable because of their direct contact
with the respiratory aerosols of patients infected with
new coronavirus.®! In this regard, Felice et al. have
claimed that health-care workers can be considered
as a vehicle for transmission of the disease to patients,
work colleagues, or family members!*! and dentists are
not exceptions in such a condition.

Assessment of the knowledge and awareness of these
workers about the ways of transmission and control of
the disease is, therefore, crucial. In this regard, many
efforts have been devoted to provide clear and convenient
guidelines for managing dental patients and put dentists
and other oral health practitioners safe at lower risk.”! At
the same time, evidence shows that not only the accurate
and available knowledge of health-care workers can play
an important role in managing the outbreaks, but also
the misinformation flow during epidemic or pandemic
outbreak can complicate the condition for health-care
workers and health policymakers.!*!

In addition to the importance of oral health workers’
knowledge and information about the nature of
COVID-19 outbreak, their attitude and practice should
be understood. Ahmed et al. stated that about 87% of
their studied participants from 30 different countries
have reported fear or attitude of getting infected with
new coronavirus from either their patients or other
coworkers.” Similarly, Khader et al. have confirmed
that most of the dentists in their study believed that
awareness about the nature of the virus spread may
lead to the particular attitudes and practices, such as
requesting the dental patients to sit far from each other,
using masks in the waiting rooms, and handwashing
before sitting in the dental chair.®!

Based on the above, the present study reviewed systematic
publications examining the oral health practitioners’
knowledge, awareness, and attitude (knowledge,
attitude, and practice [KAP] studies) about respiratory
contagious diseases such as SARS, Middle East respiratory
syndrome (MERS), and COVID-19. To the best of our
knowledge, no previous study has systematically reviewed
the papers examining the oral health practitioners’
knowledge, awareness, and attitude (KAP studies) about
respiratory contagious diseases. The results of this review
can help decision-makers in developing guidelines for
the coronavirus management in dentistry.

Methods

This was a systematic review and meta-analysis study
that was conducted in 2020. The time period for searching
the databases was up to May 6, 2020, without the initial
date limitation.

Literature search

Cross-sectional observational studies investigating the
KAP of respiratory contagious diseases the same as
SARS, MERS, and COVID-19 were included.

Four databases of Web of Science, PubMed,
Scopus, and ProQuest were searched systematically
according to the keywords indicated in the search
strategy up to May 6, 2020 [Table 1]. Google Scholar
was searched at the final step according to the
full-text articles.

The PICO criteria were defined as follows:

e Population: All the articles that studied knowledge,
attitude, and awareness of oral health workers about
respiratory contagious outbreaks in English language

¢ Intervention: Not restricted

e Comparisons: Not restricted

¢ Qutcomes: The mean level of the oral health-care
workers’” knowledge, attitude, and awareness about
respiratory contagious outbreaks.

Inclusion and exclusion criteria

The retrieved articles were reviewed by their titles, and
after removal of the duplicates (42 articles), the abstracts
were assessed. Finally, ten articles in English language
and one in Chinese were included. English full texts
were read in full, whereas the necessary data were
extracted from the abstract for the study in Chinese. The
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis flowchart [Figure 1] shows the process
of retrieving and including the articles. Endnote X7.1,
by Thomson Reuters, was used for managing the above
process.

Records identified through database searching Additional records identified through
(n=132) other sources
(n=26)

] [ dentfication |

Study extract from four above database
(158)

- Duplicate remove:
42

Screening

Record delete after
studying title: 87

Record screened by reviewing titles and duplicates:
29

|

Abstract meaning inclusion criteria
(n=16)

v

Full text study for analysis
(m=11)

(includea | [ egwiey | [

Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analysis
flowchart of the systematic review
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Table 1: The systematic search strategy

Databases Key words

PubMed

((((((“Knowledge’[Mesh] OR “Health Knowledge, Attitudes, Practice”[Mesh]) OR ( “Attitude”[Mesh] OR “Attitude of Health

Personnel’[Mesh] OR “Attitude to Health”[Mesh] )) OR “Awareness’[Mesh]) OR “Behavior’[Mesh])) AND (((((((“Dentists’[Mesh]
OR “Dentists, Women”[Mesh]) OR “Specialties, Dental’[Mesh]) OR “Dental Technicians’[Mesh]) OR “Dental Care”’[Mesh])
OR “Dental Hygienists”[Mesh]) OR “Dental Prosthesis”[Mesh]) OR “Oral Health”[Mesh])) AND ((((“COVID-19” [Supplementary
Concept]) OR “SARS Virus”[Mesh]) OR “Influenza, Human”[Mesh]) OR ( “Coronavirus Infections’[Mesh] OR “Middle East

Respiratory Syndrome Coronavirus”[Mesh] ))
SCOPUS

TITLE-ABS-KEY (Attitudes) OR TITLE-ABS-KEY(Opinion) OR TITLE-ABS-KEY (“Health Attitude”) OR TITLE-ABS-

KEY (“Health Attitudes”) OR TITLE-ABS-KEY(Knowledge) OR TITLE-ABS-KEY (Practice) OR TITLE-ABS-KEY (“Staff
Attitudes”) OR TITLE-ABS-KEY (Awareness) OR TITLE-ABS-KEY (“Situation awareness”) AND TITLE-ABS-KEY (Dentist)
OR TITLE-ABS-KEY (Prosthodontist) OR TITLE-ABS-KEY (“Pediatric Dentists”) OR TITLE-ABS-KEY (Periodontists) OR
TITLE-ABS-KEY (Periodontist) OR TITLE-ABS-KEY (“Restorative Dentists”) OR TITLE-ABS-KEY (“Dental Specialties”) OR
TITLE-ABS-KEY (“Dental Technician”) OR TITLE-ABS-KEY (“Dental Hygienist”) OR TITLE-ABS-KEY (“dental care”) AND
TITLE-ABS-KEY (“COVID-19 pandemic”) or TITLE-ABS-KEY(COVID19) OR TITLE-ABS-KEY (“SARS-CoV-2 infection”) OR
TITLE-ABS-KEY(“2019-nCoV infection”) OR TITLE-ABS-KEY(SARS-CoV) or TITLE-ABS-KEY (“SARS Coronavirus”) OR
TITLE-ABS-KEY(“SARS Related Coronavirus”) OR TITLE-ABS-KEY (“SARS-Associated Coronavirus”) OR TITLE-ABS-
KEY (“Coronavirus Infection”) OR TITLE-ABS-KEY (“Middle East Respiratory Syndrome”) OR TITLE-ABS-KEY(MERS) OR
TITLE-ABS-KEY(MERS-CoV) OR TITLE-ABS-KEY (“Human Influenzas”) OR TITLE-ABS-KEY(Influenza)

WOS #1

TS=(“COVID-19pandemic”)ORTS=(COVID-19) ORTS=(“SARS-CoV-2infection”)ORTS=(“2019-nCoVinfection”) ORTS=(SARS-CoV)
ORTS=(“SARSCoronavirus”)ORTS=(“CoronavirusInfection”)ORTS=(Coronavirus) ORTS=(MERS) ORTS=(“Middle EastRespiratory
Syndrome”) OR TS=(MERS-CoV) OR TS=(“Human Influenzas”) OR TS=(Influenza)

#2

TS=(Dentist)ORTS=(Dentists) ORTS=(Prosthodontist) ORTS=(“PediatricDentists”) ORTS=(Periodontists) ORTS=(Periodontist) OR
TS=("Dental Specialties”) OR TS=(“Dental Technician”) OR TS=(“Dental Hygienist”) OR TS=(“dental care”) OR TS=(“oral health”)

#3

TS=(Attitudes) OR TS=(Opinion) OR TS=("Health Attitudes”) OR TS=(Knowledge) OR TS=(Practice) OR TS=(“Staff Attitudes”) OR

TS=(Awareness) OR TS=(Behavior)
#1 AND #2 AND #3

PROQUEST  Set#: S26

Searchedfor:ab(dentist) ORab(prosthodontist) ORab(“oralhealth”) ORab(“DentalHygienist”) ORab(Periodontists) ORab(Periodontist)
OR ab(“Restorative Dentists”) OR ab(“Dental Specialties”) OR ab(“Dental Technician”) OR ab(“dental care”)

Set#: S27

Searchedfor:ab(COVID-19)ORab(“SARS-CoV-2infection”)ORab(“2019-nCoVinfection”) ORab(SARS-CoV)ORab(“SARSCoronavirus”)
OR ab(“Coronavirus Infections”) OR ab(“Middle East Respiratory Syndrome”) OR ab(mers) OR ab(MERS-CoV) OR ab(Influenza)

Set#: S29

Searched for: ab(Attitudes) OR ab(opinion) OR ab(“attitude health”) OR ab(“staff attitudes”) OR ab(Awareness) OR ab(“Situation

Awareness”) OR ab(Knowledge) OR ab(Behavior)
Searched for: S29 AND S27 AND S26

Data extraction

Data extraction form was used to tabulate the relevant
data extracted from the articles. This form included: the
author, the year of publication, study design, study place,
sample size, outcome, and the questionnaires that were
used in the original included articles.

Statistical analysis

The included studies were combined according to
their sample size, mean, and standard deviation. The
heterogeneity of the studies was examined by applying
Cochrane’s Q-test and I? statistics. Random-effects
model was used to combine those studies with
heterogeneity (Cochrane’s Q P < 0.10 and I* > 50%).) The
variable of practice was excluded from the meta-analysis
because only 2 studies were indicating this variable
that had the inclusion criteria to the meta-analysis.
Data were analyzed by applying a Comprehensive
meta-analysis (version 2).

Results

The results of the systematic review are presented
in Table 2. As Table 2 shows, 11 studies were finally
included. Among these articles, all had a cross-sectional
design and most of them (72.7%) were published
after 2015. Three of the manuscripts have focused on
COVID-19, four articles are related to the flu, and the
others have concentrated on MERS. Those manuscripts
related to COVID-19 had the greatest sample size and
the multinational approach. In contrast, the other studies
were conducted nationally with smaller sample sizes.

The results of the meta-analysis were presented
separately for knowledge, awareness, and attitude.
Figure 2 shows the awareness of dentists about the
modes of virus transmission the same as sneezing,
coughing, shaking hands, and contacting infected
surfaces. According to Figure 2, 85.5% of the dentists

Journal of Education and Health Promotion | Volume 10 | January 2021 3



[Downloaded free from http://www.jehp.net on Monday, February 20, 2023, IP: 164.138.176.252]

Jafari, et al.: Knowledge, attitude and awareness about coronavirus

Table 2: Characteristics of studies on oral health practitioners’ knowledge, attitude, and awareness about

coronavirus

Author (reference Year Study design  Study location Disease Sample Focus group outcome

number) size

Ahmed et al.l"} 2020 Cross-sectional 30 different countries COVID-19 650 Dentists Fear and practice

across the world
Khader et al.l® 2020 Cross-sectional Jordan COVID-19 368 Dentists Awareness, perception,
and attitude

Kamate et al.l" 2020 Cross-sectional Multinational COVID-19 860 Dental Knowledge, attitudes, and
practitioners practice

Singh et al.l'! 2019 Cross-sectional India H1N1 255 Dental health Knowledgeandawareness

Influenza professionals

Althomairy et al.l'? 2017 Cross-sectional Saudi Arabia MERS-CoV 202 Dental health Knowledge and attitude
professionals

Nerli et al'® 2017 Cross-sectional India swine flu 133 Dental surgeons  Knowledge and attitude

Gaffaret al.l"y 2016 Cross-sectional Saudi Arabia MERS-CoV 423 Dentists Knowledge and practice

Kharma et al.l"9] 2015 Cross-sectional Saudi Arabia MERS-CoV 200 Dental students ~ Knowledge

Abdul Baseer et all'® 2013 Cross-sectional Saudi Arabia MERS 406 Dental health Knowledge, attitude, and
professionals practice

Hyang-Nim et al.l"”! 2010 Cross-sectional China H1N1 279 Dental hygiene ~ Awareness, attitude

Influenza students

Kaipa et al.l"® 2009 Cross-sectional India Influenza 220 Dental Knowledge and attitude

practitioners

with confidence interval [CI] = 95% had a high level
of awareness about virus transmission modes (95% CI:
78.6%-92.4%; P < 0.001).

Figure 3 indicates the dentists” knowledge about virus
transmission modes. As Figure 2 presents, 80.7% of the
dentists with CI = 95% gave the correct answers to the
questions related to virus transmission modes (95% CI:
69.9%-91.4%; P < 0.001).

Figure 4 represents the attitude of the dentists about the
protective guidelines against the virus, like continuous
handwashing, social distancing, and mask wearing.
According to Figure 4, 79.9% of the dentists had a
positive attitude about virus transmission modes (95%
CI: 66.4%-93.4%; P < 0.001).

Discussion

The present study was aimed to report the level of
knowledge, awareness, and attitude of the oral health
practitioners, including dentists, about the nature of
respiratory contagious infections such as COVID-19
outbreak, its transmission modes, and the effective ways
of preventing and controlling the disease.

The results of the meta-analysis have shown that 85.5% of
the dentists and other oral health practitioners had a high
level of awareness about virus transmission modes (95%
CI: 78.6%-92.4%; P < 0.001). 80.7% of the dentists
gave correct answers to the questions related to virus
transmission modes (95% CI: 69.9%-91.4%; P < 0.001),
and 79.9% of the dentists had a positive attitude about
virus transmission modes (95% CI: 66.4%-93.4%;

Study name Statistics for each study Mean and 95% CI

Standard Lower Upper
Mean error  limit  limit

Khader (2020) 0.897 0.004 0.890 0.904 |

Singh (2019)  0.885 0.019 0.848 0.922 |

Lee(2010)  0.780  0.018 0.745 0.815 | |

Overall (I =95.11% p<0.001)  ().855 0.035 0.786 0.924 $

-1.00 -0.50 0.00 0.50 1.00

Figure 2: Dentists’ awareness about virus transmission modes

Study name Statistics for each study Mean and 95% CI

Standard Lower Upper

Mean  error Limit  lLimit

Ahmed (2020) 0.970 0.003 0.965 0.975 n
Kamate (2020) 0.964 0.015 0.934 0.994 | |
Singh (2019) 0.885 0.020 0.846 0.924 |
Gaffar (2016) 0.753 0.014 0.726 0.780
Kharma (2015) 0.640 0.013 0.615 0.665

Althomairy (2017)  0.835 0.018 0.799 0.871

Abdul Baseer (2013) 0.756 0.027 0.703 0.809

Kaipa (2009) 0.516 0.013 0.490 0.542 u

Nerli (2017) 0.940 0.009 0.923 0.957 |}
0.807 0.055 0.699 0.914 <>

Overall (I* = 96.4% p<0.001)

-1.00 -0.50 0.00 0.50 1.00

Figure 3: Oral health practitioners’ knowledge about virus transmission modes

Study name Statistics for each study Mean and 95% CI
Standard Lower Upper
Mean  error limit  limit
Khader (2020) 0.747 0.004 0.740 0.754 |
Kamate (2020) 1.000 0.000 1.000 1.000 n
Nim (2010) 0.855 0.036 0.785 0.925 | ]
Kharma (2015) 0.790 0.013 0.765 0.815 |
Althomairy (2017)  0.614  0.018 0.578 0.650 ]
Abdul Baseer (2013) 0.881 0.027 0.828 0.934 |
Kaipa (2009) 0.705 0.013 0.679 0.731 n
0.799 0.069 0.664 0.934 >

Overall (' = 99.5% p<0.001)

-1.00 -0.50 0.00 0.50 1.00

Figure 4: Oral health practitioners’ attitude about the protective guidelines
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P < 0.001). The significance of these findings becomes
more obvious when we notice that sufficient precautions
against the new coronavirus involve using personal
protective equipment the same as gloves, gowns, face
masks, and face shields can broadly decrease the rate
of virus transmission and infection among health-care
workers!" as well as dentists. Considering these
precautions is greatly related to the level of knowledge
and awareness of the dentists. Furthermore, health-care
workers can play an effective role as powerful agents
for change in preventing and constraining the disease,
particularly in the consequent future outbreaks.!" It is
obvious that increased knowledge can lead to better
understanding and appropriate practice in this regard.

At the same time, although evidence of a meta-analysis has
shown that oral hygiene is considered as one of the main
health concerns in many of the developing countries,!
another study from India indicates that there were some
significant gaps in the knowledge of the dentists about the
flu as well as respiratory infective diseases;!"¥! elsewhere,
in Iran, Rostamzadeh et al. claimed that there was a gap
in the dentists” knowledge about some infectious diseases
the same as HBV, HCV, and HIV/AIDS.?!! These pieces
of evidence clearly suggest that the knowledge of oral
and dental health workers must be regularly updated
and expanded in many low-income developing and
underdeveloped countries. This necessity becomes even
more relevant with COVID-19, considering that several
aspects of the related current knowledge are doubtful,
vague, or superficial. At the same time, in such pandemic
situations, dissemination of misinformation consisting of
false information, inadequate information, opportunistic
misinformation (intentional or unintentional), and even
sometimes the expired information can be potentially
hazardous and cause a threat to the public health.” Thus,
despite the acceptable level of knowledge and awareness
in this meta-analysis, policymakers need to pay enough
attention to the ways for maintaining up to date the
dentists” knowledge and keep them aware as well as
informed about the best available evidence in the relevant
topic. Furthermore, as the results of the present study
demonstrate a satisfactory level of attitude, it is inevitable
to suggest that the health-care attitude can positively affect
the behaviors or dentists and oral health operators, and
these practices in an outbreak condition like COVID-19 can
greatly end to prevent, control, and overcome this disease
or, in contrast, lead to worsening the situation. Thus, it is
important for policymakers to pay enough attention to the
attitude of dentists and oral health practitioners together
with their knowledge, information, and awareness.

Conclusion

This meta-analysis has shown that the level of dentists’
knowledge, awareness, and attitude was relatively

high about respiratory contagious diseases, including
COVID-19. The present results can shed light for
policymakers to support the best evidence medical
education for all health-care workers the same as oral
health practitioners. Preventing the dissemination of
misinformation along with preparing comprehensive
guidelines can be considered by the oral health
policymakers, particularly in the regions that present
with higher numbers of infections.

Strengths of the study

This study is the first meta-analysis to execute the KAP of
oral health workers as well as dentists about respiratory
contagious outbreaks the same as SARS, MERS, and
COVID-19. This study can present a combination of
the results of the available KAP studies in this area and
help the health-care policymakers to use this produced
knowledge in preventing and controlling the disease
as well as reinforcing and improving the health-care
workers the same as those who act in the oral and dental
scope.

Limitations of the study

This study has some limitations: First of all, most
of the included KAP studies had not reported all 3
variables of knowledge, attitude and practice/skill.
In another word, the third variable (practice/skill) of
the dentists were not reported in all of the included
studies. This led to the elimination of this important
part of the KAP study. Another limitation was the
limited number of published materials in this area,
particularly in developing and underdeveloped
contexts that can restrict the generalizability of the
meta-analysis results.
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