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ABSTRACT 
Objective: To assess the knowledge of Brazilian dentists and final-year dental undergraduates concerning 
COVID-19. Material and Methods: We conducted a self-administered online questionnaire about the 
symptoms, incubation period, and transmission routes of COVID-19. In total, there were three questions 
addressing these topics and 15 correct answers, so each participant could score from 0 to 15 points. Besides 
that, data such as sex, age, education level, years of work experience and place of work were collected. All 
data were submitted to statistical analysis with a 5% significance level. Results: 476 participants were 
recruited. Regarding the respondents' perception of the most common symptoms of COVID-19, 99.4% 
responded fever, 95.2% cough, and 99.2% dyspnea. About the incubation period, 56.3% answered from 1 to 
14 days. About the transmission routes, 98.3% recognized transmission through droplets, 80.3% through 
direct contact with infected persons, and 70.4% through indirect routes. The median knowledge score was 
10 (4 – 14). Regarding the socio-demographic variables, participants aged 30 years or more had a higher 
score than those aged up to 29 years old (p=0.004). For education level, specialist dentists presented a 
higher score than undergraduates (p=0.006), general dentists (p=0.048) and Ph.D. (p=0.016). Participants 
with 15 years or more of work experience had a higher score than undergraduates (p=0.003). Concerning 
the workplace, participants working in the public sector had a higher score than those working in the 
private sector or universities (p=0.015). Conclusion: Participants recognized the main symptoms, 
incubation period, and transmission routes of the COVID-19 virus; however, the knowledge level of 
specialist dentists, older dentists, more experienced dentists, and dentists working in the public sector was 
higher than the other participants. 
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Introduction 

Coronavirus is one of the main pathogens targeting the human respiratory system. In December 2019, 

a group of patients was admitted to a Chinese hospital with an initial diagnosis of severe acute respiratory 

syndrome (SARS) similar to pneumonia with unknown etiology [1]. After studies, this condition was observed 

to be caused by a novel coronavirus, and the disease was named severe acute respiratory syndrome 

coronavirus-2 (SARS-CoV-2) or Coronavirus Disease 2019 (COVID-19). COVID-19 was first detected in 

Wuhan, Hubei, China and the disease rapidly spread worldwide [2]. 

The COVID-19 pandemic is a public health emergency of global concern [3]. At the beginning of 

January 2022, according to the publicly available database by Johns Hopkins University, approximately 

298.000.000 cases were confirmed worldwide and 5.470.000 confirmed deaths [4]. The speed of virus 

dissemination and the response to this disease have varied around the world according to virus variant, 

different health systems, economies, political ideologies [5], and climatic factors. In Brazil, there are records of 

approximately 22.300.000 contaminated individuals, totaling over 620.000 deaths. It is the third country with 

the highest number of confirmed cases in the world to August 2021 [4]. 

The transmission of COVID-19 also occurs through saliva droplets that contain the virus. For this 

reason, dental treatment presents a high risk for COVID-19 dissemination due to the high viral load present in 

the upper airways and high exposure to biological materials provided by aerosol-generating procedures [6], 

beyond the close contact between patient and professional, and the fact that the patient needs to be without a 

mask and with his mouth open to receive treatment. 

Due to the risk of coronavirus transmission during dental treatment, COVID-19 has had a major 

impact on this sector. The National Surveillance Agency of Brazil (ANVISA) recommended the suspension of 

elective treatments in the country at the peak of the first wave outbreak of the pandemic [6]. Initially, most 

dental offices started to perform only emergency treatments, and many public-service dentists were relocated 

from their usual duties and began screening and testing patients with suspected COVID-19 [7]. Later, elective 

dental care returned, but a series of recommendations about EPIs and biosafety were followed to protect both 

patients and professionals [8]. Based on this, the dentist's knowledge of the issues involving SARS-CoV-2, as 

characteristics of COVID-19, the signs and symptoms of the disease, and transmission routes are pivotal in 

dental practices [9,10]. 

The present study aimed to evaluate the level of knowledge among Brazilian dentists and final-year 

dental undergraduates concerning the symptoms, incubation period and transmission routes of the novel 

Coronavirus. Besides, the study aimed to investigate the relationship of the knowledge score with socio-

demographic characteristics, such as sex, age, level of education, years of work experience, and place of work. 

 

Material and Methods 

Ethical Aspects and Study Design 

This observational cross-sectional study was approved by Positivo University Research Ethics 

Committee, under registration number 33828820.1.0000.0093, and followed the ethical principles for medical 

research involving human subjects, the Declaration of Helsinki. This study was performed with a web-based 

questionnaire and submitted to Brazilian dentists and final-year dental undergraduates from July 8 to August 

8, 2020. The participants' names were kept anonymous to maintain the privacy and confidentiality of all 

information collected in the trial. Informed consent was obtained from all the participants. 

Sample Size Calculation and Data Collection 
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The sample size was calculated considering the following parameters: an estimated population of 

361.845 (336.352 corresponds to the number of dental surgeons currently registered in Brazil and 25.493 is the 

number corresponding to the number of new registrations in the Federal Council of Dentistry in the year 

2021), an anticipated frequency of 50%, a confidence limit of 5%, and a design effect of 1. Through these 

parameters, the calculations resulted in a sample size of 384 individuals. (www.openepi.com/samplesize). 

The researchers shared the link to the survey with a brief explanation about the need for the study 

through WhatsAppÓ (WhatsApp Messenger, WhatsApp Inc., Mountain View, California, USA) and 

InstagramÓ (Facebook, Inc, Menlo Park, California, USA). For recruitment, convenience and snowball 

sampling was utilized. The convenience sample was obtained through the researchers when they invited 

Dentists and final-year dental undergraduates to participate of the study. Regarding the snowball sampling, 

the researchers encouraged the participants of the study to forward the questionnaire to their friends. 

WhatsApp MessengerÓ is a favorable application when used as a communication tool for healthcare 

professionals [11]. In Brazil, it is a widely used instant messaging and discussing tool [12]. Because it allows 

quick communication, we choose to use this tool to spread the research information in groups for dentists. In 

InstagramÓ, a profile (@covid19pesquisa) was created to recruit dentists or dental undergraduates and was 

also used to disseminate the research.  

The inclusion criteria were Brazilian dentists or final-year dental undergraduates of both sexes, aged 

18 years or more, that were selected regardless of their place of work. The exclusion criterion was the 

inadequate filling of the questionnaire. 

 

Testing of the Instrument 

Before commencing the study, an online questionnaire was developed and pretested. During this test, 

the questionnaire was applied to 25 colleagues to check the dynamics, sequence, clarity, relevance, objectivity, 

consistency, and adequacy of the questions designed by the researchers. After the pilot test, some modifications 

were performed to improve data collection, such as adding socio-demographic data, adding more answer 

options, changing the order of questions and answers, and simplifying some terminologies. 

 

Questionnaire 

The data collection was performed through a structured self-administered questionnaire created with 

Google Forms® (Alphabet, Mountain View, CA, USA), written in Portuguese. On opening the questionnaire, 

the first page contained a short text explaining the nature and importance of the study, and also contained a 

header for participant confidentiality and stated that participants were willing to participate in the study 

voluntarily. After this, if the person answered the questionnaire, their consent was automatically implied. 

The questionnaire was divided into two main sections. The first section covered socio-demographic 

characteristics, such as sex (female or male), age, education level (undergraduates - UG, graduate - DDs, 

specialist - DSp, master – MSc or doctor – Ph.D.), years of work experience and place of work (University, 

Private Sector, Public – the participant could mark more than one answer option). The second section 

concerned the dentist's knowledge of COVID-19 symptoms, incubation period, and transmission routes. 

Participants were requested to select the correct alternatives about the possible signs/symptoms of 

COVID-19. The response options were: (fever, cough, dyspnea, muscle pain, headache, sore throat, rhinorrhea, 

diarrhea, skin rash, anosmia, infected patient with no symptoms – participants could choose more than one 
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option for this question). The second question asked the participants to select the correct option regarding the 

incubation period of COVID-19 (the response options were: 1 to 14 days, 2 to 7 days, 7 to 14 days, and 7 to 21 

days - the participant could select only one alternative for this question). Finally, the third question requested 

the participants to choose possible transmission routes for COVID-19 (the response options were: via droplets; 

direct contact with infected persons; indirectly, through contaminated hands, objects or surfaces – participants 

could choose more than one option for this question). After completing the questionnaire, the participant 

received feedback on the corrected answers with information about the subject and links from official websites. 

 

Statistical Analysis 

Data were analyzed using the Statistical Package for the Social Science (IBM SPSS® for Apple OS, 

version 21.0, Armonk, NY: IBM Corp). The sample size was calculated by the Open Epi web-based calculator 

(Open-Source Epidemiologic Statistics for Public Health, Version. www.OpenEpi.com). For the statistical 

analysis, the participants' answers were considered such as scores, there were 15 correct answer options in the 

questionnaire; therefore, scores were assigned for each participant ranging from 0- to 15-points, with one score 

for each correct alternative question. With respect to the symptoms question, eleven alternatives were 

considered correct; for the incubation period question, one alternative was correct; and for the transmission 

routes question, three alternatives were correct. The questions were created based on guidelines provided by 

the Brazilian health regulatory agency to dentists, ANVISA, and the Federal Council of Dentistry (CFO) [6]. 

All inferential analyses were attributed to a significance level of p < 0.05. The variable age (≥ 29 or ≤ 30 years) 

was dichotomized by the median since it was non-parametric. To evaluate the differences between knowledge 

scores and the socio-demographic sample characteristics, U Mann Whitney and Kruskal-Wallis test was 

performed. 

 

Results 

There were 524 complete questionnaires; however, 48 were excluded because the same individual 

answered the questionnaire twice. Thus, the sample was composed of 476 participants, of whom 26.7% (127) 

were male and 73.3% (349) female with a median age of 29 years (18 – 86), being 52.7% (251) with up to 29 

years old and 47.3% (225) with 30 years old or more. More data about sex, age, education level, years of work 

experience and places of work of the participants of this study can be seen in Table 1. 

 

Table 1. Socio-demographic characteristics of the sample. 
Socio-demographic Characteristics Categories N % 
Sex Female 349 73.3 
 Male 127 26.7 
Age ≤ 29 251 52.7 
 ≥ 30 225 47.3 
Education level UG 83 17.4 
 DDs 115 24.2 
 DSp 146 30.6 
 MSc 90 18.9 
 PhD 42 8.9 
Years of work experience UG 80 16.9 
 ≤ 15 273 57.3 
 > 15 123 25.8 
Place of work University 121 25.4 
 Private Sector 209 43.9 
 Public Sector 31 6.5 
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 University + Private Sector 67 14.1 
 University + Public Sector 7 1.5 
 Private + Public Sector 38 8 
 University + Private + Public Sector 3 0.63 

 

Figure 2 describes the percentage of the dentist's knowledge about symptoms, incubation period, and 

transmission routes of COVID-19. 

 

 
Figure 2. Bar chart A represents the distribution of knowledge about COVID-19 symptoms assessed in 
dental students and dental surgeons. Bar chart B represents the distribution of knowledge about the 
Incubation period of COVID-19 (days) assessed in dental students and dental surgeons. Bar chart C 
represents the distribution of knowledge about the Incubation period of COVID-19 (days) assessed in 
dental students and dental surgeons. 
 

The median knowledge score of the sample was 10 (4–14). No statistical differences were found 

between sex (p=0.239). However, median knowledge score significantly differed between participants aged 30 

years or more [11 (4–14)] and participants with 29 years or less [10 (5–14)] (p=0.004). Individuals aged 30 

years or more presented the highest number of correct answers. 
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For education level, specialists had more correct answers when compared to any other educational 

level, except those with a master's degree. We found a difference between UG and DSp, with DSp having 

significantly higher scores (p<0.0001), between DDs and DSp, with DSp also having significantly higher 

scores (p=0.005) and between DSp e Ph.D., with DSp having higher scores (p=0.016). 

Regarding to years of work experience, the median knowledge score significantly differed between 

UG [10 (6–14), dentists with 15 years or less of work experience [11 (5–14)] and dentists with more than 15 

years [11 (4–14)] (p=0.004). Higher scores were found for dentists with more than 15 years of work 

experience compared to UG (p=0.001) and for dentists with less than 15 years of work experience compared to 

UG (p=0.029). 

Regarding the place of work, the knowledge score was significantly different between dentists who 

worked in University [10 (4–14)] and the public sector [11 (7–14)] (p=0.02), dentists who worked in 

University and the one who worked jointly in public and private sector [13 (10–14)] (p=0.037), between the 

group who worked in the private sector [11 (6–14)] and those who were in the University and private sector 

[10 (5–14)] (p=0.040), between the group who worked in the public sector and those who were in the 

University and private sector (p=0.012), and between those who were in the University and private sector 

together with the public sector [13 (10–14)] (p=0.016) (Table 2). 

 

Table 2. Comparison of awareness scores in different categories of participants. 
Variables N (%) Awareness Score p-value 

  Median (Min.–Max.)  
Sex    

Male 127 (26.7) 10 (6–14) 0.239* 
Female 349 (73.3) 11 (4–14)  

Age    
≤ 29 251 (52.7) 10 (5–14) 0.004* 
> 30 225 (47.3) 11 (4 –14)  

Education level    
UG 83 (17.4) 10 (6–14)a 0.003** 
DDs 115 (24.2) 10 (6–14)a  
DSp 146 (30.6) 11 (6–14)b  
MSc 90 (18.9) 11 (5–14)ab  
PhD 42 (8.9) 10 (4–14)a  

Years of work experience    
UG 80 (16.9) 10 (6–14)a 0.004** 
≤ 15 273 (57.3) 11 (5–14)b  
> 15 123 (25.8) 11 (4–14)b  

Place of work    
University 52 (13.2) 10 (4–14)ac 0.015** 
Private sector 206 (52.4) 11 (6–14)ab  
Public sector 31 (7.9) 11 (7 –14)b  
University + Private sector 59 (15) 10 (5–14)c  
University + Public sector 5 (1.3) 10 (9–12)abc  
Private + Public sector 37 (9.4) 13 (10 –14)b  
University + Private + Public 3 (0.8) 13 (10–14)abc  

*U Mann Whitney; **Kruskal Wallis and U Mann Whitney, with a significance level of 0.05; Bold values indicate 
statistical significance. 

 

Discussion 

This survey study provides an insight into the level of knowledge of Brazilian dentists and final-year 

dental UG in times of pandemic. The participants of the study had access to the questionnaire between July 8 

to August 8, 2020, about five months after the first confirmed case of COVID-19 in Brazil. This period 
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corresponds to epidemiological weeks 28, 29, 30, 31, and 32, corresponding to the highest number of cases and 

deaths from COVID-19 in the southern region of Brazil in the first wave [13]. 

It is common knowledge that the primary transmission route of COVID-19 is through air droplets 

and aerosols. Therefore, the transmission of COVID-19 is of high risk for people in close contact with an 

infected individual [14]. Furthermore, the average distance between the working field and the dentist is 

around 35–40 cm, and certain procedures can be time-consuming, thus, increasing the risk of dentists getting 

infected and further spreading the virus [15]. For this reason, it is extremely necessary for dentists to be 

aware of the main symptoms, incubation period, and transmission routes of COVID-19. Based on this premise, 

this study addresses important data about the COVID-19 knowledge of Brazilian dentists and UG. 

In the present study, most participants had a fair knowledge of COVID-19. Most of the participants 

successfully recognized the disease's symptoms (fever, cough, and dyspnea); in addition, more than half 

correctly answered the virus's incubation period. These results were similar to Sezgin and Şirinoğlu [16], 

Khader et al. [17], and Kamate et al. [18]. The ability to identify the main symptoms and incubation period of 

COVID-19 is important because it assists professionals in determining threats, as well as in deciding necessary 

actions, which is considered pivotal in the management [19] and in controlling the dissemination of the 

disease [9]. Besides that, when dentists were asked about the transmission routes of COVID-19, the results 

showed that most participants were aware of the correct answers, which is in agreement with the results found 

by Sezgin and Şirinoğlu [16]. 

The study sample was predominately female, which can be explained by the higher number of female 

dentists than male dentists in Brazil, based on the CFO records [20]. The results exhibited no significant 

difference in knowledge scores between sex. A previous study of healthcare professionals [21] and dental 

professionals [22] in Pakistan found no sex difference in their knowledge about COVID-19. 

Most participants were young adults, with a mean age of 29 years. This may be attributed to the fact 

that younger individuals are more active and participatory in research through social media and participate in 

online research studies, as observed in other studies [16,17]. In this study, older professionals were associated 

with higher knowledge scores. This was supported by our findings regarding work experience, where it was 

noted that dentists with more than 15 years of work experience had higher knowledge scores than UG and less 

experienced dentists. Our data contrast with those found by Sezgin and Şirinoğlu [16], who evaluated the 

level of knowledge of Turkish dentists about COVID-19, finding no difference related to professional 

experience and level of knowledge [16]. 

Regarding educational level, the knowledge of specialist dentists about symptoms, incubation period, 

and transmission routes of COVID-19 was higher than UG, DDs and Ph.D. Our results, which show that DSp 

have a higher level of knowledge than UG and DDs, are consistent with several previous studies on COVID-19 

knowledge conducted with dentists in different parts of the world [18,22-25]. However, we were surprised 

that Ph.D. obtained lower knowledge scores in this study. We hypothesize that due to the great immersion in 

very specific knowledge inherent to the researcher's life, other subjects end up receiving less attention. 

In addition, in general, dentists working in the public sector had more knowledge than the other 

categories. The main hypothesis for this result is that, considering the COVID-19 situation in Brazil, many 

public-sector dentists have been reassigned to work directly related to COVID-19 and are therefore more 

exposed to information regarding the disease. 

The literature points out that questionnaire-based studies are highly effective for gathering 

information regarding the knowledge of healthcare professionals about COVID-19 [18,26-28]; however, the 
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collection and interpretation of data must be carefully revised. One limitation of this study is related to the 

increase in research related to COVID-19 SARS-Cov-2. New information is generated daily, so when we 

compared the data present in the CFO guideline with the current literature, we observed some aspects 

remained correct and others diverged. Another limitation is that it is a cross-sectional study, and there is no 

follow-up of the increase in the level of knowledge. Thus, the data from this study may become parameters for 

future studies to evaluate the increase in knowledge of dentists about COVID-19. 

 

Conclusion 

The sample recognized the main symptoms, incubation period and transmission routes of the novel 

coronavirus; however, specialist dentists, more aged group of dentists, experienced dentists, and dentists 

working in the public sector had better knowledge towards COVID-19. 
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