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ABSTRACT

Objective: To evaluate knowledge and attitudes towards biosafety recommendations during the COVID-19
pandemic at a Brazilian dental school. Material and Methods: A cross-sectional study was performed in
2020 with the clinical staff of a Brazilian dental school. The whole clinical staft was sent pre-tested self-
administered online questionnaires about knowledge and attitudes towards the recommendations for
biosafety in dental settings in the context of the COVID-19 pandemic. Descriptive statistical analyses were
carried out for proportion calculation. Results: Disposable head covering caps, isolation gowns, and gloves
were the most frequently reported personal protective equipment (PPE). The rates ranged from 52.9% to
88.5% for N95 respirators, from 68.6% to 92.6% for face shields, from 47.4% to 67.5% for conventional eye
protection shields, and 45.1% to 77.4% for eye protection with solid side shields. Chlorhexidine gluconate
was the most frequent mouthwash indicated before clinical dental care. The percentage of agreement to
provide clinical care to patients with suspected COVID-19 varied from 23.5% to 50.0%. The percentage of
respondents who agreed that bioaerosol-generating procedures should be avoided was higher than 74.5%.
Less than 50% knew the correct sequence for dofting of PPE. Conclusion: This study revealed important
gaps in knowledge and attitudes towards prevention and control measures against infection in dental
environments in the context of COVID-19, indicating the need for improvements.
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Introduction

The explosive growth of COVID-19 infection worldwide has brought, in different countries,
immediate and important impacts on healthcare, including dentistry. Dental treatment has shown potential
risks of SARS-CoV-2 infection, both for professionals and patients, mainly because dental treatment involves
several bioaerosol-generating procedures [1,27. Accordingly, dentistry has been pointed out as one of the
professions with the highest risk of exposure to COVID-19, requiring specific biosafety protocols and
individual assessment of the patient’s clinical status. Therefore, to break the chain of transmission, the entire
dental staff should be aware of the pathways of disease dissemination, identifying suspected or confirmed cases
and strictly following the recommendations for control of infection in dental settings, including teaching and
research environments [[3-6].

The new biosafety protocols in dentistry have undergone constant adjustments following the scientific
evidence that has been published since the onset of the COVID-19 pandemic [7-97. The changes suggested by
regulatory health agencies and the board of professionals are important in the short, medium, and long term.
However, there is still a lack of specific studies on the level of knowledge and attitudes of professionals and
undergraduates to the new recommendations in dental care environments, leading to further possible gaps and
deficiencies. Given this scenario, it is clear that there will be important changes in dental care guidelines,
leaving the decision about the best logistic strategy to each health service, depending on the resources and
guidance provided by the best scientific evidence.

Dental schools have already gone in that direction by implementing changes in teaching practices.
Dental schools from several countries have introduced restrictions on elective dental care, implemented remote
education, and established new protocols for infection control [5,10-127. Looking at this scenario, there is an
apparent need to adapt the dental school curriculum in the context of the COVID-19 pandemic and train the
entire team in education and research techniques during the current health crisis [5,10,187. These changes,
however, must be accompanied by studies on their actual effectiveness, the impacts of their application, and the
ability of the dental staff involved in the teaching-learning process and dental care to adhere to the new
protocols. Understanding the knowledge and attitudes towards the clinical dental staff could be the first step.
Hence, the aim of this study was to evaluate knowledge and attitudes towards biosafety recommendations

during the COVID-19 pandemic at a Brazilian dental school.

Material and Methods
Study Design and Sample

A cross-sectional descriptive epidemiological study was conducted with the clinical staff at the Dental
School of Universidade Federal de Minas Gerais before the return of dental treatment. We included all dental
students enrolled in undergraduate (n=560) and graduate (n=246) courses offered by this Dental School,

Faculty members (n=117), and dental assistants (n=58).

Data Collection

The questionnaires were sent from November to December 2020. A pre-tested self-administered
online questionnaire was used for data collection. The first version of the questionnaire was evaluated by two
experts in infection control practices in dental settings. After that, the pilot version of the questionnaire with
the incorporated suggestions was applied to a group of 42 invited participants, consisting of students, faculty

members, and dental assistants. After two weeks, a retest was applied. A new adaptation to the questionnaire
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was made, and another pilot study was carried out with a test and retest with five individuals. The Kappa
coefficient was employed to assess the temporal stability of the questionnaire, which proved to be appropriate
(Cohen Kappa>0.60). The final version of the questionnaire contained three sections. The first section of the
questionnaire included demographic data. The second section had eight questions about different types of
personal protective equipment (PPE) used in the dental setting. The third section consisted of knowledge
about biosafety recommendations in dental settings. In that section, the respondents had to answer about their
level of agreement using a Likert-type scale [147, with the format of a typical five-level: Strongly agree; Agree;
Neither agree nor disagree; Disagree; Strongly disagree. In the latter case, eight statements about risk
classification of clinical dental care, processing of health products, cleaning and disinfection of the workplace
area and dental molds, disposal of sharp materials, emergency dental care to patients with suspected COVID-
19, dental care by professionals with suspected COVID-19, and aerosol-generating procedures. Two questions
addressed apparel procedures. The questionnaire was entered into Google Forms and sent out to the

participants by e-mail, social media, and instant messaging applications.

Data Analysis

To evaluate the level of knowledge and attitude towards the use of PPE, scores were constructed,
ranging from 0 (no report of the use of any type of PPE) to 6 (when the respondent reported the use of all
PPE). Data collected were tabulated and processed in Excel® spreadsheets, and, subsequently, descriptive
statistics were performed using the SPSS software version 25 (IBM SPSS Statistics, Armonk, NY, USA). The

SPSS license is available under and any requirement for permission for use.

Ethical Clearance
All the participants evaluated and electronically signed the consent form. The study was submitted to

and approved by the UFMG Research Ethics Committee (CAAE: 81041720.83.0000.5149).

Results
A total of 549 clinical staft members participated in the study. The response rate for undergraduate
students was 67.9% (n=380), 16.3% (n=40) for graduate students, 66.7% (n=78) for faculty members, and

91.1% (n=51) for dental assistants. Demographic data on the participants are presented in Table 1.

Table 1. Frequency of demographic data on the dental school’s clinical staff.

Variables %
Female Sex
Undergraduate student (n=380) 78.7
Graduate (n=40) 92.5
Faculty members (n=78) 52.6
Dental assistants (n=51) 78.4
Age (years) Mean (Standard Deviation)
Undergraduate student (n=375) 23.2 (+2.8)
Graduate (n=38) 29.6 (£5.9)
Faculty members (n=76) 46.8 (£9.5)
Dental assistants (n=51) 46.2 (£10.8)

Disposable head covering caps, isolation gowns, and gloves were the most frequently reported PPE.

More than 70% of the respondents reported the use of surgical masks or N95-type respirators, except for
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dental assistants, whose use of respirators accounted for 52.9%. The use of face shields exhibited low rates,
especially among the dental assistants, ranging from 68.6% among dental assistants to 92.6% among
undergraduate students. The use of conventional eye protection side shields ranged from 47.4% among faculty
members to 67.5% among graduate students. The rate for eye protection shields with solid sides ranged from

45.1% among dental assistants to 77.4% among undergraduate students (Table 2).

Table 2. Frequency of the clinical staff's knowledge and attitudes towards the use of PPE
recommended in the context of the COVID-19 pandemic at a dental school.

Variables Answer Undergraduate Graduate Faculty Dental Assistants
Student (n=380) Student (n=40) Members (n="78) (n=51)
% % % %
Use of Yes 99.2 97.5 100.0 90.2
disposable head No 0.5 0.0 0.0 9.8
covering caps Don’t want to inform 0.3 2.5 0.0 0.0
Use of surgical Yes 86.1 82.5 76.9 76.5
mask No 11.3 17.5 23.1 19.6
Don’t want to inform 2.6 0.0 0.0 3.9
Use of N95 Yes 82.1 77.5 88.5 52.9
respirator or No 9.7 17.5 9.0 39.2
similar PPE Don’t want to inform 8.2 5.0 2.6 7.8
Use of isolation Yes 85.3 77.5 96.2 80.4
gown No 6.8 17.5 3.8 17.6
Don’t want to inform 7.9 5.0 0.0 2.0
Use of gloves Yes 97.9 97.5 97 .4 86.3
No 1.8 2.5 2.6 11.8
Don’t want to inform 0.8 0.0 0.0 2.0
Use of Yes 66.6 67.5 474 49.0
conventional eye No 28.9 30.0 51.8 45.1
protection Don’t want to inform 4.5 2.5 1.3 5.9
shields
Use of eye Yes 774 55.0 66.7 45.1
protection with No 15.5 40.0 32.1 51.0
solid side shields Don’t want to inform 7.1 5.0 1.2 3.9
Use of face Yes 92.6 87.5 88.5 68.6
shield No 3.4 10.0 10.3 21.6
Don’t want to inform 3.9 2.5 1.8 9.8

The use of all PPE ranged from 27.5% among dental assistants to 62.9% among undergraduate
students (Table 3).

Table 3. Mean score of outcome measures of knowledge and attitudes of the clinical staff
at a dental school towards the use of PPE recommended in the context of COVID-19.

Clinical Staff Score N %
Undergraduate Student 2.0 6 1.6
3.0 2% 6.3

4.0 42 11.1

5.0 69 18.2

6.0 239 62.9

Total 380 100

Graduate 2.0 4 10.0
3.0 1 2.5

4.0 5 12.5

5.0 14 35.0

6.0 16 40.0

Total 40 100.0
Faculty Member 1.0 1 1.8
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2.0 1 1.3
3.0 1 1.3
4.0 2 2.6
5.0 33 42.3
6.0 40 51.8
Total 78 100.0
Dental Assistants 0.0 3 5.9
1.0 3 5.9
2.0 2 3.9
3.0 5 9.8
4.0 10 19.6
5.0 14 27.5
6.0 14 27.5
Total 51 100.0

The respondents could indicate more than one type of mouthwash before clinical dental care.

Chlorhexidine gluconate was the most frequently cited mouthwash (Table 4).

Table 4. Assessment of knowledge and attitudes of the clinical staff at a dental school towards the use
of mouthwashes recommended in the context of COVID-19.

Mouthwash Undergraduate Graduate Student Faculty Member Dental Assistants
Student (n=380) (n=40) (n=78) (n=51)
% % % %
Chlorhexidine Gluconate 72.1 85.0 79.5 64.7
Hydrogen Peroxide 14.7 25.0 28.2 7.8
Povidone-lodine 3] 0.0 3.8 2.0
Cetylpyridinium Chloride 5.0 0.0 9.0 11.8
Essential Oils 1.6 0.0 1.8 0.0
Sodium Fluoride 0.0 0.0 0.0 0.0
0.9% Saline 0.5 0.0 0.0 0.0

Most of the clinical staff believe that clinical dental care presents a very high risk for SARS-CoV-2
transmission. High percentages of agreement were obtained for sterilization, disinfection, and management of
sharp materials among all clinical staff members. The percentage of participants who agreed to provide clinical
care to patients with suspected COVID-19, even in the case of a dental emergency, varied from 238.5% among
dental assistants to 50.0% among undergraduate students. The percentage of respondents who agreed that
bioaerosol-generating procedures should be avoided ranged from 74.5% among dental assistants to 88.5%
among faculty members. The rate of correct answers for the proper sequence for donning of PPE ranged from
62.7% among dental assistants to 85.0% among undergraduate students. Less than 50% knew the correct

sequence for doffing of PPE (Table 5).

Table 5. Assessment of knowledge and attitudes towards biosafety in the context of the COVID-19
pandemic at a dental school, Brazil, 2020.

Variables Answer Undergraduate Graduate Student Faculty Members Dental Assistants
Student (n=380) (n=40) (n=178) (n=51)

"Currently, clinical dental Strongly agree 52.4 35.0 53.8 72.5
care presents a very high Agree 32.6 42.5 38.5 21.6
risk  for SARS-CoV-2 Neither agree nor disagree 3.7 ) 1.8 0.0
transmission." Disagree 8.2 15.0 3.8 3.9

Strongly disagree 1.6 5.0 2.6 0.0

I don’t know/I'm torn 1.6 0.0 0.0 2.0
"Any clinical, restorative, Strongly agree 98.7 100.0 98.7 98.0
surgical, periodontal, and Agree 0.8 0.0 0.0 0.0
endodontic instrument  Neither agree nor disagree 0.0 0.0 0.0 0.0
must be sterilized prior to Disagree 0.0 0.0 0.0 0.0
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service." Strongly disagree 0.0 0.0 1.8 0.0
I don’t know/I'm torn 0.5 0.0 0.0 2.0
"The dental chair, its Strongly agree 98.7 100.0 100.0 98.0
peripheral equipment, and Agree 0.8 0.0 0.0 0.0
fixed surfaces must be Neither agree nor disagree 0.3 0.0 0.0 0.0
cleaned and disinfected, Disagree 0.0 0.0 0.0 0.0
adopting the protocols Strongly disagree 0.0 0.0 0.0 0.0
approved by the Idon’t know/I'm torn 0.3 0.0 0.0 2.0
institution."
"The study model or Strongly agree 92.9 95.0 96.2 88.2
working model should Agree 3.2 2.5 0.0 2.0
always be disinfected.” Neither agree nor disagree 0.3 0.0 0.0 0.0
Disagree 0.8 0.0 1.8 0.0
Strongly disagree 0.3 0.0 1.8 2.0
I don’t know/I'm torn 2.6 2.5 1.8 7.8
"Every and each Strongly agree 98.7 100.0 100.0 92.2
disposable sharp material Agree 0.3 0.0 0.0 5.9
should always be disposed Neither agree nor disagree 0.0 0.0 0.0 0.0
of in a specific rigid Disagree 0.0 0.0 0.0 0.0
container." Strongly disagree 0.3 0.0 0.0 0.0
I don’t know/I'm torn 0.8 0.0 0.0 2.0
"A  patient with fever, Strongly agree 17.6 25.0 15.4 18.7
fatigue, cough, and Agree 292.4 25.0 26.9 9.8
headache may receive Neither agree nor disagree 6.1 2.5 2.6 3.9
emergency dental care.” Disagree 14.5 15.0 23.1 15.7
Strongly disagree 24.2 30.0 26.9 45.1
I don’t know/I'm torn 15.3 2.5 5.1 11.8
"A professional with fever, Strongly agree 1.1 0.0 1.8 0.0
fatigue, cough, and Agree 0.8 ) 1.8 11.8
headache can  perform Neither agree nor disagree 0.8 0.0 0.0 0.0
dental care." Disagree 6.8 5.0 1.3 0.0
Strongly disagree 89.7 92.5 94.9 82.4
I don’t know/I'm torn 0.8 0.0 1.8 5.9
"Aerosol-generating Strongly agree 12.6 50.0 57.7 56.9
dental procedures should Agree 33.7 32.5 30.8 17.6
be avoided." Neither agree nor disagree 7.6 10.0 1.8 3.9
Disagree 6.3 7.5 6.4 9.8
Strongly disagree 3.7 0.0 3.8 0.0
I don’t know/I'm torn 6.1 0.0 0.0 11.8
Sequence  recommended Correct 73.1 85.0 78.2 62.7
for donning of PPE Incorrect 26.3 15.0 21.8 37.3
Sequence  recommended Correct 47.6 47.5 41.0 47.1
for dotting of PPE Incorrect 52.4 52.5 59.0 52.9
Discussion

The knowledge and attitudes of the dental clinic staff could be considered invaluable resources to
ensure a safety dental treatment in teaching institutions. In this study, we evaluated knowledge and attitudes
on the new biosafety recommendations in the context of the COVID-19 pandemic. Furthermore, as
demonstrated by the findings, these knowledge and attitudes of the evaluated clinical staff still need to be
improved.

There was a possible lack of knowledge for indicating the type of mask suitable for clinical dental care,
with similar rates for both surgical mask and N95 respirator. Low percentages were also obtained for the use of
conventional goggles and eye protection with solid side shields. Among dental assistants, the percentage of
face shield use was notably low. Regions with moderate to substantial COVID-19 community transmission are
those which mostly require biosafety measures. Breaking the transmission chain requires preventive actions
based on the transmission of infectious diseases and local epidemiological conditions [87. Thus, the correct
choice of PPE is quite relevant for the safety of both the dental team and the patient. The responses about the

type of mask to be used in patient care at dental clinics are a cause for concern. In this type of care in the dental
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setting, aerosol generation may occur, and then the use of filtering facepiece respirators is recommended (i.e.,
N95 or FFP2 or FFP3 equivalent or standard), taking into account that a surgical mask does not provide
respiratory protection [7,87]. With the aforementioned, a possible lack of awareness or lack of knowledge about
the risks of transmission of SARS-CoV-2 by aerosols in these environments could be considered. Therefore, a
possible lack of awareness or lack of knowledge about the risks of SARS-CoV-2 transmission by aerosols in
these environments could be considered. Another worrying finding is the low rate for the use of goggles.
Although the use of both goggles and face shields has not been strictly recommended, the Centers for Disease
Control and Prevention (CDC) [8] warns about the use of universal eye protection and that equipment with
spaces between eyeglasses and the face probably does not protect the eyes against all possible splashes, another
mode of transmission of COVID-19. Hence, it is advisable to use goggles associated with a face shield while
providing dental care. Such worrying percentages were evidenced by the low rate of use of all PPE. A previous
study has described similarly low percentages for the use of goggles (37.1%) and pff3/N95 respirators (11.5%)
[157. Another study found a high percentage (85%) of N95 respirator use, mainly for the treatment of COVID-
19 suspected cases [167]. In another study, respondents considered that universal precautions alone are
ineffective in preventing the transmission of COVID-19 [177]. Failure to use the recommended PPE and its
incorrect use can compromise the breakdown of pathogen transmission, increasing the risk of contamination of
the whole dental team, as well as of patients. Some of the challenges in following the recommendations for the
use of all PPE are discomfort and fatigue caused by overtightened masks, foggy goggles, headaches, and
difficulty breathing, so increasing the adherence to the use of PPE is not an easy task. In addition, the correct
use of PPE involves training implemented in advance, which does not occur in many health institutions
[18,197.

Our findings revealed that most participants indicated the use of chlorhexidine gluconate prior to
dental care, unlike other studies [18,157]. Considering the possibility of COVID-19 transmission both by
asymptomatic and symptomatic patients, there is also an indication for mouthwashes with oral antiseptics to
reduce the salivary viral load in pre-dental care as a strategy to prevent the risk of cross-infection [2,20,217].
Since some mouthwashes eventually may have a microbial-reducing effect, the CDC recommends the use of
products such as cetylpyridinium chloride, povidone-iodine, essential oils, or chlorhexidine gluconate, although
the efficacy and safety of these rinses in COVID-19-positive patients have not been well established in the
scientific literature [2,87. These products are commonly used to control dental plaque, but not all of them have
shown efficacy in reducing viral and bacterial loads; moreover, they may also be associated with adverse effects
[227. While some protocols indicate the use of hydrogen peroxide, as SARS-CoV-2 is vulnerable to the
oxidative effect [23,247], there is still no scientific evidence that supports its effectiveness in any virus-reducing
effect; hence, these dental protocols should be reviewed [237. A systematic review identified currently available
evidence that undiluted 1% povidone-iodine and 7% povidone-iodine diluted 1:30 may have the most effective
antimicrobial activity against coronaviruses, albeit, the authors emphasized the need for further researches on
such products once there are still only two in vitro studies available in the scientific literature [227].

The clinical staff's knowledge may be considered mostly adequate for sterilization of the dental
instruments, disinfection of dental chairs and molds, and management of disposable sharp materials. These
procedures did not change during the pandemic, and the respondents’ previous knowledge could explain the
high rate of correct answers. By contrast, when we analyzed the new biosafety practices during the COVID-19
pandemic, the rate of correct answers decreased. The increased risk of SARS-CoV-2 transmission during dental

care is not considered by the overwhelming majority of the clinical staff members, especially by students.
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Another relevant fact was that a high percentage of respondents reported disagreement over the need to avoid
aerosol-generating procedures, which corroborates a possible lack of awareness or lack of concern about the
transmission of COVID-19 by aerosols. This type of knowledge showed variability in the dental literature [25-
277]. Dental practice commonly includes the use of ultrasonic scalers, high-speed handpieces, air-water
syringes, and procedures that generate droplets and aerosols. These particles combined with body fluids, such
as blood and saliva, generate bioaerosols that may be contaminated by more than 80 pathogenic
microorganisms, in addition to SARS-CoV-2 [25,27,287. There is also evidence that the risk of SARS-CoV-2
transmission was higher than that of other viruses from the same family, such as SARS-CoV-1 and MERS
[6,28-307.

In the statement about a patient with fever, fatigue, cough, and headache, many participants disagreed
that those patients could receive emergency dental care. As for the level of agreement on whether professionals
with the same signs and symptoms could provide patient care, most disagreed with the statement. Although it
is not explicit in the statements that the patients are identified as suspected cases, the refusal to offer care
suggests that participants know how to recognize signs and symptoms suggestive of COVID-19. However, the
current recommendation is that patients with suspected and confirmed COVID-19 should wait to receive
elective dental care, but they can receive assistance in cases of urgent or emergency dental care, provided that
the attending dentist takes additional high-level precautions [87. The disagreement over the provision of
emergency care to suspected cases may be due to a lack of information about the release for dental care in these
cases or even a fear of contamination during care, as evidenced by previous studies. A considerable percentage
has refused recently to attend to patients from countries with a high incidence of COVID-19, avoided attending
to suspected cases, was afraid of infecting themselves or relatives or close friends, and advised students to avoid
this type of care [13,15,25,31-337.

A critical part of the correct use of PPE and selection of the appropriate type of PPE rests with the
donning and dofting of this equipment, especially when the nature of the procedure involves the generation of
aerosols, for which the standard precaution is not sufficient to prevent self-contamination by COVID-19 [347].
The sequence recommended by the CDC can reduce the risk of contamination when compared to no
recommendation, and the suggested order is similar to that of other important institutions such as the
American Dental Association, the European Centre for Disease Prevention and Control, and the Brazilian
National Health Surveillance Agency [7,8,34-367. This order was used to assess the level of knowledge of the
participants; however, it should be noted that several health agencies and professionals made their own
recommendations since there were no dental protocols prior to the pandemic for the use of PPE [847. A high
percentage did not opt for the recommended sequence for PPE donning or doffing. Between these two
procedures, the latter one presented the lowest percentage of correct answers and was the most critical for self-
contamination of health professionals and, therefore, the one that causes more concern [34,367].

The general recommendations for COVID-19 prevention and control involve measures for the
adequacy of the physical structure of dental settings, administrative control, and the use of appropriate
precautions such as PPE [87. The ultimate and penultimate measures depend on the professionals” knowledge
and attitudes, and they are the most critical and, therefore, they should be constantly evaluated and worked on
[87-407. Training in biosafety in the context of COVID-19, focusing on the weaknesses presented here, has
become of great relevance for the safe resumption of face-to-face activities. The current pandemic has shown
how fragile clinical dental training is [11,18,257]. Therefore, the gaps demonstrated by the study serve to

support institutional training for the entire team involved in dental care. It is necessary to point out that dental
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assistants were the group with the poorest knowledge and worse attitudes in this study, as previously reported
in the literature [417. This group should also participate in the biosafety continuing training and support to
fill these gaps.

This study has some limitations that should be addressed. The research involved a specific population,
not allowing generalizations about other dental care environments in Brazil and other countries. It has a cross-
sectional design, which does not allow assessing causality. Moreover, the instrument was not formally
validated, taking into account the absence of a validated instrument in Brazilian Portuguese and the lack of
time for a complete validation process of a new questionnaire. However, the research findings provide a general
overview of the need for constant evaluation and training of dental teams. These findings may contribute to
the development of a new work process in the dental field and to the adoption of educational measures to fill

some teaching gaps.

Conclusion

This study showed important gaps that should be filled by the whole dental team, indicating that
knowledge and attitudes towards prevention and control measures against infection in dental clinics, in
accordance with the most recent recommendations, need to be improved. The findings of greatest concern were
about the choice of appropriate PPE and the reduction of aerosol generation during dental treatment. In
addition, professionals could be afraid of providing care for suspected cases of COVID-19 and with emergency
status. Therefore, besides allowing easier access of the main health agencies to national and international
protocols, it is highly recommended that educational institutions constantly assess the level of knowledge and
attitudes to the new biosafety practices recommended in the context of COVID-19 for a safe environment for

patients and dentists and quality academic education.
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