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Abstract

Objective: The aim of this study is to evaluate the knowledge of Brazilian dental students about
biosafety measures that should be adopted in the clinical setting during the coronavirus disease
(COVID-19) pandemic.
Methods: A cross-sectional study with 1050 dental students was conducted. A semi-structured
questionnaire was shared with students. Mean knowledge score on biosafety guidelines during
the COVID-19 pandemic was the outcome, with a maximum of 8 scores. Explanatory variables
included sociodemographic and educational characteristics, aspects related to biosafety educa-
tion, actions adopted by the dental schools during the pandemic, and sources of biosafety infor-
mation. Multivariate linear regression analyses were performed.
Results: Mean knowledge score was 5.19 (1.28). Female students (β= 0.346; 95% CI: 0.154–
0.539), those enrolled in the intermediate (β= 0.525; 95% CI: 0.167–0.883) or final
(β= 0.569; 95% CI: 0.200–0.937) stage of course, and those who had already received theoreti-
cal-practical training in biosafety (β= 0.464; 95% CI: 0.063–0.866) presented higher mean
knowledge scores. Students who did not receive guidance on aerosol control measures before
the pandemic (β = −0.324; 95% CI: −0.519 to −0.130) had the lowest score.
Conclusion: Students presented a medium level of knowledge about dental biosafety measures
concerning the COVID-19 pandemic. Sociodemographic characteristics and those related to
the institutional profile of the participants, and access to orientation and training in biosafety,
may influence their knowledge.

The COVID-19 pandemic has drastically changed the routine of health professionals and uni-
versity students.1,2 Regarding dental education, universities around the world suspended or
postponed all face-to-face activities and replaced them by online teaching activities.3–5 In
Brazilian dental schools, this period was useful for the formulation of new contingency plans
to enable the safe return of academic activities, and generate reflections on future clinical prac-
tice, research, and university extension.4,6,7

Since the start of the pandemic, dentists have been included as a high-risk health professional
due to potential risk for COVID-19 cross-infection.8–10 A British study observed that, among
dental care professionals, dentists have the highest COVID-19 seroprevalence (46.8%), followed
by dental nurse (36.2%), and dental hygienist (7.3%).11 This is related to the fact that the dentists
routinely operate within the aerodigestive tract of patients, performing aerosol-generating pro-
cedures, which facilitate the spread of the virus present in saliva.12,13 Furthermore, the estimated
prevalence rate of COVID-19, among US dentists, was 0.9% (95% CI: 0.5%-1.5%).15 This study
also showed that dentists who followed interim safety guidelines were well prepared to resume
their practice.14 Thus, it is understood that the strict implementation of biosafety protocols dur-
ing dental procedures is essential to minimize the risks of cross-contamination in clinical
practice.15

Although dental students are not yet professionals, they perform practical activities in the
clinics of their educational institutions and, equally, are exposed to the risks inherent to the
profession.16,17 Therefore, the evaluation of the knowledge of these students about the biosafety
measures that should be adopted in clinical care during this period can provide important evi-
dence to support the planning and implementation of educational programs, as well as the
return of on-site clinical activities, safeguarding the lives of students, teachers, and
patients.15,18,19 Thus, the aim of this study is to verify the level of knowledge of Brazilian dental
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students about the biosafety measures that should be adopted in
clinical practice during the COVID-19 pandemic.

Material and Methods

Study Design and Ethics Considerations

The target population of this cross-sectional web-based study was
composed of dental students from Brazil. This report followed the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE).20 The Research Ethics Committee of
the Faculty of Medicine of the Federal University of Pelotas
approved the research protocol for this study (#1413950). All vol-
unteers received clarification regarding the objectives of the study,
and those who agreed to participate signed a digital consent form.

Sample Size Estimation

The present study used specific variables from a larger study that
investigated the impact of the COVID-19 pandemic on Brazilian
dental education.21 Considering that 1 survey evaluated different
outcomes, the expected prevalence of the phenomenon equal to
50% was used to obtain the largest sample size. Overall, there
are approximately 125 585 students in public and private dental
schools unevenly distributed among the different regions of
Brazil.22 The sample size was calculated considering an alpha of
5% and a dropout rate of 30%, so it was estimated that 500 univer-
sity students were needed for this study. Of those, 36% should be
students from the Southeast (n= 180), 16% from the South
(n= 80), 10% from the Central-West (n= 50), 9% from the North
(n= 45), and 29% from the Northeast (n= 145) Brazilian region.

Logistics of Study and Sample Recruitment

The self-reported questionnaire was developed for the present
study. The questionnaire containing the variables included in this
study was organized in different thematic sections, which are: (1)
sociodemographic factors and related characteristics to educa-
tional profile; (2) aspects related to biosafety education, actions
adopted by the schools during the pandemic, and sources of bio-
safety information reported by Brazilian dental students; and (3)
variables related to dental students’ attitudes and practices regard-
ing biosafety in dental clinical setting during the COVID-19 pan-
demic. The complete questionnaire containing the variables for
this study is included in Appendix 1.

The survey instrument was hosted on the Google Forms plat-
form and released for responses between July 8 and 27, 2020.
Students were recruited through social media advertisements.
To this end, the researchers announced the study by sharing the
link to the questionnaire on the project’s official Instagram profile
(@ensino.odonto_covid19). Invitations were sent electronically to
250 universities/dental schools (public and private) in the 5 regions
of Brazil, encouraging institutions to forward the study informa-
tion to their students.23 The response rate to the emails was
48.4% (n= 121). Participating researchers shared the official
research dissemination post on their personal Instagram,
Twitter, and Facebook profiles (feed and stories), as well as asked
other dentists to help spread the word about the campaign.
Brazilian professors and professionals of dentistry with profes-
sional profiles on Instagram were selected by active search on
the social media and subsequently invited to share the research
invitation post on their individual pages. A total of 248 accounts
were contacted through the project profile, and more than half

of these contributed to the dissemination of the research (response
rate: 75.4%; n= 187). We reached professionals categorized as
micro (< 10 000 followers) and meso (10 000–1 million) on the
followers’ scale.24 By the end of the data collection, the project’s
profile on Instagram had 1389 followers.

The questionnaire was pretested by a group of masters and doc-
toral level dental students in 2 public universities in Brazil in a pilot
study to verify the feasibility of the instrument. Based on the meth-
ods in the previous study, the participants were asked to critically
evaluate the clarity, writing, and organization of the items. The vol-
unteers answered the questionnaire, recorded the time required to
complete it, and scored the clarity of each item on a scale of 1
(“unclear”) to 5 (“very clear”). The researchers discussed all items
attributing a score of≤ 3 to reach a consensus on how to modify
the item based on the volunteers’ feedback. The average time
required to complete the questionnaire was 10 minutes. The mean
clarity score for all items on the questionnaire was 4.8 (SD 0.50).
The present study did not try to validate the used questionnaire.

Variables

The following sociodemographic variables were investigated in
section 1: sex (male or female), self-reported skin color according
to the Brazilian Institute of Geography and Statistics (white or non-
white, black, brown, yellow, or indigenous), age (in years), region
(North, Northeast, Central-West, Southeast, or South), place of
residence (urban or rural), and number of residents in the house-
hold. In addition, regarding the variables related to the educational
profile, the study considered the type of educational institution
(public or private) and the stage of course (in semester) that stu-
dents were enrolled in. In general, Brazilian dentistry curriculum
consists of 10 semesters (5 years) and, for the purpose of statistical
analysis, this variable was categorized considering the students’
enrollment according to each year (first, second, third, fourth,
or fifth year).

The second section verified whether the students had already
received biosafety guidelines for aerosol control in the dentistry
course before the pandemic (yes or no). In addition, the main
teaching methodology adopted by schools during the pandemic
(interruption of all teaching activities or distance learning) was col-
lected. The participation of students in additional trainingmethods
on biosafety that should be adopted in a clinical setting during this
period (no type of training, theoretical training, or theoretical-
practical training) was collected. Three different variables were
used to check the source of information regarding biosafety mea-
sures. The available sources of information were: (1) scientific lit-
erature; (2) documents from regulatory agencies (Agência
Nacional de Vigilância Sanitária—Anvisa, Ministry of Health,
Federal Council of Dentistry); and the (3) Internet (websites, blogs,
and social networks) (yes or no—for each variable).

The third section verified the students’ knowledge about the
basic biosafety measures that should be a dental clinical setting
during the COVID-19 pandemic. This section was structured from
the presentation of a brief introduction, followed by 8 affirmative
sentences organized in 1 block. The sentences were elaborated
through a previous bibliographic survey performed by the
researchers and encompassed the main changes in the biosafety
protocols in dentistry published by regulatory agencies in the
world in this period,25–27 particularly in Brazil.28–31 For each sen-
tence (variable), 2 answer options were available: yes (agree) and
no (disagree). For all questions, the correct answer was “yes,”
except for the second and third variables. For each corrected
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answer, 1 point was attributed, and incorrect items were given a 0.
Based on that, the main outcome of the present study was com-
posed, which considered the sum of correct sentences, ranging
from 0 to 8 points.

For all variables in sections 1 and 2, the following response
options were available: “I would rather not say” and “Does not
apply.” During data analyses, these answers were considered as
missing data. Regarding section 3, no missing data were detected,
as all 8 questions were answered adequately. For these variables, we
did not perform data imputation, but the participants were
included in the analysis.

Data Analysis

A symmetrical distribution of the sample was observed for the pri-
mary outcome of this study by visual analysis of a histogram. The
descriptive analysis of the variables was observed from the distri-
bution of absolute and relative frequencies, central tendency
(mean), and variability (standard deviation). To verify the factors
associated with themean knowledge score about the basic biosafety
measures that should be adopted in dental clinical scenario (depen-
dent variable), the following independent variables were consid-
ered: gender, skin color, age, region, place of residence, number
of residents sharing the house, type of educational institution,
course stage, biosecurity guidelines for aerosol control before the
onset of the COVID-19 pandemic, teaching methodology adopted
by the faculty during the COVID-19 pandemic, participation in
training on biosecurity measures that should be adopted in dental
care during the COVID-19 pandemic, and sources of information
used in the guidelines for biosecurity measures that should be
adopted in clinical care. Multivariate linear regression analyses
were performed to verify the association between dependent and
independent variables, and variables that presented P≤ 0.20 in
the bivariate analysis were included in the initial adjusted analysis.
The maintenance of the independent variables in the final model
was determined by the combination of P< 0.05 value and the
analysis of effect changes. In addition, multicollinearity analysis
was performed, and none were observed. All statistical analyses
were conducted using IBM SPPS Statistics (version 26.0; IBM
Corp., Armonk, NY, USA). The graphical representations were
produced using GraphPad Prism software (version 9.1.1; San
Diego, CA, USA). Statistical significance was set at P≤ 0.05.

Results

A total of 1050 dental students responded to the questionnaire. In
general, most participants were female (70.6%), reported being
white (65.2%), with a mean age of 23.3 (SD 4.7) years. Most of
the students who participated in this study lived in the South
(43.9%) and Northeast (23.6%) regions of Brazil. Almost all of
the sample lived in the urban area and shared the home space with
2.4 (SD 1.0) people. The distribution of students regarding the type
of educational institution was similar, as 51% of them were
enrolled in public schools. The majority of the students (68.2%)
were in the intermediate or final stage of the degree course (third,
fourth, or fifth year) (Table 1).

The main teaching method adopted by the faculty during the
pandemic was distance learning (48.5%). More than half of
Brazilian dental students had already received biosafety guidance
for aerosol control before the COVID-19 pandemic (70%).
However, more than two thirds of the participants had not been

trained in biosafety measures that should be adopted in clinical
practice during the pandemic period (69.5%). Among the trained
students, approximately 16.4% and 4% of them received only theo-
retical and theoretical practical training, respectively (see Table 1).

Figure 1 illustrates themain sources of information on biosafety
measures that should be adopted in clinical practice during the
COVID-19 pandemic used by the participants. The block of var-
iables that checked dental students’ knowledge of biosafety mea-
sures that should be adopted in clinical practice during the
COVID-19 pandemic is described in Table 2. The highest fre-
quency of correct answers was observed for questions #1 (91%),
#4 (90.2%), #6 (84.4%), and #8 (87%). Only 20 dental students
(1.9%) correctly answered all variables.

The average score of correct answers about biosafety measures
that should be adopted in university clinical practice during the
COVID-19 pandemic per student was 5.29 (SD: 1.28). The mean
distribution of the knowledge score according to general character-
istics and aspects related to biosafety education, actions taken by

Table 1. Characteristics of the Brazilian dental students and aspects related to
biosafety education, teaching strategies adopted by the dental schools, and
history of participation in biosafety training in the pandemic (n= 1050)

Characteristics
Sample
distribution

Female, n (%) 739 (70.6)

White skin color, n (%) 682 (65.2)

Age, mean (SD) 23.3 (4.7)

Regiona, n (%)

North 51 (4.9)

Northeast 247 (23.6)

Central-West 68 (6.5)

Southeast 222 (21.2)

South 460 (43.9)

Urban residence a, n (%) 994 (95.5)

Number of residents sharing home a, mean (SD) 2.42 (1.04)

Study in a public university, n (%) 536 (51)

Year of enrollment, n (%)

First 161 (15.3)

Second 172 (16.3)

Third 286 (27.2)

Fourth 243 (23.1)

Fifth 188 (17.9)

Teaching methodology adopted by the dental school
during the COVID-19 pandemic a

Interruption of all teaching activities 277 (26.4)

Distance learning 764 (72.8)

Biosafety guidelines for aerosol control at graduation
before the start of the COVID-19 pandemic a

Yes 627 (59.7)

No 273 (26)

Participation in training on biosafety measures that
should be adopted in dental care during the COVID-19
pandemic a

No training 820 (78.1)

Theoretical training 169 (16.1)

Theoretical-practical training 43 (4.2)

aVariable with missing data.
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dental schools during the pandemic, and sources of biosafety infor-
mation reported by Brazilian dental students can be found in
Table 3.

The highest mean score of biosafety knowledge was signifi-
cantly associated with the following variables: sex, skin color, stage
of course, teaching methodology adopted by the faculty during the
COVID-19 pandemic, biosafety orientations for aerosol control in
the undergraduate course before the beginning of the COVID-19
pandemic, and participation in training on biosafety measures that
should be adopted in dental care during the COVID-19 pandemic
(P≤ 0.05) (Table 4). After adjustments for potential confounders,
it was observed that female students (β = 0.348 [95% CI: 0.155,
0.542]; SE: 0.985; P< 0.001) enrolled in the fourth (β= 0.527
[95% CI: 0.158, 0.896]; SE: 0.187; P= 0.005) or fifth (β= 0.569
[95% CI: 0.188, 0.949]; SE: 0.949; P= 0.003) year of the under-
graduate course in dentistry, and who have participated in theo-
retical-practical on biosecurity measures to be adopted in dental
care in the pandemic (β = 0.489 [95% CI: 0.082, 0.895]; SE:
0.207; P= 0.009) remained significantly associated with higher
knowledge score about biosafety. Students who had not received
guidance on aerosol control in practice setting before the pandemic
had the lowest knowledge score (β = −0.328 [95% CI: −0.523,
−0.132]; SE: 0.099; P< 0.001).

Discussion

This study evaluated the knowledge of Brazilian dental students
about biosafety measures that should be adopted in clinical prac-
tice during the COVID-19 pandemic. Our findings showed that the
students have a medium level of knowledge about the biosafety
measures, the most of them answered correctly less than two thirds
of the proposed questions. Approximately less than 2% of respon-
dents answered correctly all of the questions. The highest average
score of knowledge about biosafety was observed among female
dental students, those enrolled in the intermediate or final stages,
those with prior knowledge of aerosol spread containment mea-
sures, and those who had already received theoretical-practical
training in dental biosafety in the pandemic.

Biosafety Measures in Clinical Practice During the COVID-19
Pandemic

National and international guidelines existed before the COVID-
19 outbreak to prepare dental staff for the different biological risks
inherent to the profession.15 In the last decade, cross-sectional
studies conducted in non-pandemic periods have reported that
Brazilian dental students have sufficient and appropriate knowl-
edge and attitudes to avoid contamination and cross-infection
risks in clinical practice, especially in aspects related to the use
of personal protective equipment (PPE), performance of the

disinfection process, and the use of surface barriers.32–35

However, some previously published protective measures are
not effective in preventing the transmission of severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2).15

Faced with the global context of public health emergency,
new guidelines have been established to prevent the spread of
SARS-CoV-2 and any other pathogens in a clinical setting.25–29

In addition to increased personal protection with PPE use, changes
in primary patient screening, care delivery, and dental clinic infra-
structure were also included in the new care protocols.15 Recently, a
web-based study conducted during the pandemic found that
Brazilian dental students were familiar with some preoperative
preventive measures. However, specific measures to prevent or
decrease aerosol generation have been less recognized as a measure
to prevent the spread of SARS-CoV-2.18

Other studies also evaluated the knowledge of biosafety aspects
in the pandemic of COVID-19 among dental students in Asian/
Middle Eastern (Iran36 and Turkey37) and African (Nigeria19)
countries. Although the findings of these studies showed that stu-
dents have acceptable response rates regarding the correct bio-
safety measures to prevent transmission of SARS-CoV-2 in a

Figure 1. Sources of information on biosafety measures that should be adopted in
clinical practice during the COVID-19 pandemic (n= 1050).

Table 2. Variables related to dental students’ knowledge regarding biosafety in
dental care during the COVID-19 pandemic (n= 1050)

Variables
Correct rate
n (%)

#1 Tele-screening is the first line of action to identify
patients potentially carrying SARS-CoV-2 or with
symptoms of COVID-19.

952 (91)

#2 Periodontal maintenance sessions and aesthetic
and prosthetic adjustments are the main elective
procedures to emergency treatment in dental
clinical practice during the COVID-19 pandemic.

322 (30.7)

#3 Pre-procedure mouth rinsing with Povidone-Iodine
solution (0.02%, 0.04%, 0.05% − 9mL) for 30
seconds is essential to reduce the viral load in the
patient’s saliva.

299 (28.5)

#4 The use of PPE should be complete for all oral
health professionals in the clinical practice.
Disposable gloves, caps and props, surgical mask
overlaid with N95/PFF2 mask or equivalent, face
shield, and long-sleeved, waterproof apron are the
main equipment that should be used together in
the clinical setting during the COVID-19 pandemic.

947 (90.2)

#5 For better infection control in clinical practice,
dental care should be performed with the
assistance of another operator (4-handed
technique).

558 (53)

#6 Control of aerosol production and dissemination in
dental clinical practice should be achieved with
the use of manual instruments, rubber dam, and a
high-powered hoover.

886 (84.4)

#7 Dental panoramic radiographs and cone beam
computed tomography are techniques prioritized
to replace the intraoral radiographs in patients
carrying SARS-CoV-2 or with symptoms of COVID-
19.

578 (55)

#8 Ideally, the box for dental treatment should be
individualized. If this is not possible, in open plan
clinics (eg, community university clinics), a
minimum distance of 1 meter at the head and 1
meter beside each dental chair should be
considered; between 2 chairs, there should be 2
meters, with a mechanical barrier between them.

915 (87)
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clinical setting, the results reflect the need for the expansion of
knowledge related to the disease,19 and about the extra biosafety
measures that should be performed by students in the dental
routine.18,36,37

Comparisons between the findings of the present study and
recent reports are limited by differences in the presentation and
selection of biosafety procedures among the studies.18,19,36,37

Despite that, similar information may be retrieved from a study

Table 3. Distribution of themean score of knowledge about attitudes and practices regarding biosafety in dental care during the COVID-19 pandemic according to the
study variables (n= 1050)

Variables

Knowledge
score

P-valuex ¯ (SD)

Sex (n= 1048)

Male 4.91 (1.43) <0.001*

Female 5.31 (1.20)

Skin color (n= 1046)

White 5.24 (1.23) 0.088*

Non-white 5.09 (1.06)

Region (n= 1048)

North 5.05 (1.23) 0.837#

Northeast 5.14 (1.41)

Central-West 5.19 (1.29)

Southeast 5.23 (1.30)

South 5.22 (1.21)

Place of residence (n= 1044)

Urban 5.20 (1.28) 0.262*

Rural 5.08 (1.33)

Type of teaching institution (n= 1050)

Private 5.19 (1.19) <0.001*

Public 5.20 (1.37)

Year of enrollment (n= 1050)

First 4.95 (1.17) <0.001#

Second 4.97 (1.36)

Third 5.22 (1.28)

Fourth 5.38 (1.23)

Fifth 5.47 (1.22)

Teaching methodology adopted by the faculty during the COVID-19 pandemic (n= 1041)

Interruption of all teaching activities 5.14 (1.29) 0.057*

Distance learning 5.32 (1.25)

Biosafety guidelines for aerosol control at graduation before the start of the COVID-19 pandemic (n= 900)

Yes 5.35 (1.24) <0.001*

No 4.89 (1.35)

Participation in training on biosafety measures that should be adopted in dental clinical practice during the COVID-19
pandemic (n= 1032)

No type of training 5.14 (1.29) 0.016#

Theoretical training 5.30 (1.23)

Theoretical-practical training 5.67 (1.18)

Sources of information about biosafety measures that should be adopted in clinical practice - Scientific literature (n= 1050)

Yes 5.22 (1.33) 0.526*

No 5.17 (1.23)

Sources of information about biosafety measures that should be adopted in clinical practice - Regulatory agency documents
(n= 1050)

Yes 5.20 (1.30) 0.831*

No 5.19 (1.30)

Sources of information about biosafety measures that should be adopted in clinical practice - Internet (n= 1050)

Yes 5.22 (1.24) 0.273*

No 5.13 (1.30)

TOTAL 5.19 (1.28) –

x ¯, mean; SD, standard deviation; * T-test unequal; # One-way analysis of variance (ANOVA).
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Table 4. Bivariate and adjusted linear regression of the knowledge score on attitudes and practices regarding biosafety in dental care during the COVID-19 pandemic according to the general characteristics and aspects
related to biosafety education, actions adopted by the dental schools during the pandemic, and sources of biosafety information reported by Brazilian dental students (n= 1050)

Variables β BIVARIATE (95% IC) SE
P-
value β ADJUSTED (95% IC) SE

P-
value

Sex (ref. male) 0.392 (0.222, 0.562) 0.087 <0.001 0.346 (0.154, 0.539) 0.982 <0.001

Skin color (ref. Non-white) 0.159 (−0.005, 0.322) 0.083 0.057 0.122 (−0.055, 0.301) 0.909 0.178

Age −0.018 (−0.021,
0.012)

0.008 0.561 – – –

Region (ref. North) 0.836

Northeast 0.082 (−0.306, 0.472) 0.198 – – –

Central-West 0.132 (−0.336, 0.601) 0.238 – – –

Southeast 0.179 (−0.213, 0.572) 0.200 – – –

South 0.162 (−.0.210, 0.536) 0.190 – – –

Place of residence£ (ref. rural) 0.121 (−0.255, 0.496) 0.192 – – –

Number of residents sharing home 0.006 (−0.068, 0.080) 0.038 – – –

Type of teaching institution (ref. public) 0.009 (−0.147, 0.165) 0.080 – – –

Year of enrollment (ref. first) <0.001 <0.001

Second 0.022 (−0.223, 0.268) 0.125 0.238 (−0.142, 0.619) 0.194

Third 0.264 (−0.009, 0.538) 0.139 0.190 (−0.165, 0.545) 0.186

Fourth 0.426 (0.172, 0.679) 0.129 0.525 (0.167, 0.883) 0.187

Fifth 0.516 (0.248, 0.785) 0.136 0.569 (0.200, 0.937) 0.194

Teaching methodology adopted by the faculty during the COVID-19 pandemic (ref. interruption of all teaching
activities)

−0.172 (−0.349,
0.005)

0.097 0.057 – – –

Biosafety guidelines for aerosol control at graduation before the start of the COVID-19 pandemic (ref. yes) −0.467 (−0.649,
−0.284)

0.092 <0.001 −0.324 (−0.519,
−0.130)

0.099 <0.001

Participation in training on biosafety measures that should be adopted in dental care during the COVID-19 pandemic
(ref. no training)

0.015 0.020

Theoretical training 0.158 (−0.056, 0.371) 0.108 0.194 (−0.024, 0.413) 0.111

Theoretical-practical training 0.525 (0.131, 0.919) 0.200 0.464 (0.063, 0.866) 0.204

Sources of information about biosafety measures that should be adopted in clinical setting - Scientific literature (ref.
yes)

0.046 (−0.110, 0.202) 0.079 0.562 – – –

Sources of information about biosafety measures that should be adopted in clinical setting - Regulatory agency
documents (ref. yes)

−0.018 (−0.186,
0.150)

0.086 0.831 – – –

Sources of information about biosafety measures that should be adopted in clinical setting - Internet (ref. yes) −0.092 (−0.255,
0.072)

0.083 0.273 – – –

ref., reference; β, Beta coefficient; 95% CI, 95% confidence interval; SE, standard error; -, variable not included in the final adjusted analysis.
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with a Turkish sample,37 as both studies demonstrated that stu-
dents understand the importance of primary screening to identify
potential SARS-CoV-2 patients. Conversely, the present study con-
sidered the remote modality as the main learning method, while
the Turkish study encompassed this step as part of face-to-face
care.37 Interestingly, this finding contrasts with the fact that most
Iranian dental students did not recognize the role of initial screen-
ing (face-to-face) in preventing coronavirus transmission at dental
departments and clinics.36

Erroneously, Brazilian dental students in our study agreed that
clinical sessions for periodontal maintenance and prosthetic
adjustments are elective emergency procedures for dental treat-
ment during the pandemic. Emergency treatments involve the
presence of intense painful symptoms and require immediate
intervention for pain relief, as in cases of traumatic dental injury,
pericoronitis, abscess, or localized bacterial infection.25 Thus, as
recognized by Turkish students, patients with clinical pictures that
stimulate the presence of intense pain are eligible for dental treat-
ment in the pandemic,37 which differ from the elective treatment
listed in the questionnaire of the present study.

Because of their ability to reduce the number of microorgan-
isms in the oral cavity,38 antiseptics have been used as a standard
measure before dental treatment, especially in the pre-operative
stage.39 When used in adequate concentrations and time, different
solutions, such as Povidone-Iodine (PVP-I), Hydrogen Peroxide
(H2O2), and Cetylpyridinium Chloride (CPC) are also capable
of reducing the viral load of certain strains, such as the human
coronavirus.40 In this study, less than a third of the sample recog-
nized mouth rinsing with PVP-I (0.02%, 0.04%, 0.05%—9mL; 30
seconds) as a pre-procedure measure in the pandemic.
Nevertheless, a low frequency of perception about the need for
mouthwash was also seen in previous studies conducted with
Brazilian and Iranian students in the pandemic.18,36 This finding
reinforces the need for wide dissemination about the importance
of mouth rinsing and the use of appropriate pharmacological sub-
stances among dental students.40 Evidence shows that the use of
commercial mouthwashes with H2O2, CPC and PVP-I can be use-
ful as a pre-procedure conduct,41 influencing in the reduction of
cross-contamination in clinical practice.40,42

Contaminated aerosols and droplets can be produced from
saliva and blood during different dental procedures, from drying
the dental element for anamnesis, during intraoral X-rays, even
in more complex procedures, such as the removal of decayed den-
tal enamel using a high-speed handpiece and air syringe, and in the
ultrasonic irrigation of the root canal.43,44 Effective measures to
prevent or minimize the production of COVID-19 contaminated
droplets or aerosols in the dental office are well documented in the
literature.25,28,29 Among these, the 4-hand technique, for example,
is considered beneficial for infection control. In addition, the use of
manual instruments (where applicable), rubber dams, and high-
powered salivary suckers can significantly reduce the production
and dissemination of airborne particles in clinical practice.25,43 It
is important to highlight that taking radiographs with intraoral
techniques may stimulate microbial expulsion in aerosols45 and,
therefore, extraoral techniques, such as dental panoramic radio-
graphs (DPR), and cone beam computed tomography (CBCT),
may be suitable alternatives to be used in the outbreak of
COVID-19.8,29

Our findings showed that the assistance of another operator in
infection control during dental procedures (4-hand technique) in
the pandemic was not a conduct recognized by a representative
portion of dental students. In addition, more than one third of

the participants were not aware of the need to use manual instru-
ments, protective rubber barriers, and powerful sucker during
these procedures, which is in accordance with previous national18

and international36 findings, which identified a low adherence of
these accessories as a strategy to prevent the dissemination of
COVID-19 by dental students in procedures that generate aerosol.
Still, it is noteworthy that almost half of the students in this study
disagree on the use of extraoral techniques to replace intraoral
modalities during the pandemic, which could avoid the dissemina-
tion of contaminated droplets. It is essential to consider that,
although DPR may replace intraoral radiographs in specific diag-
noses during these difficult times, CBCT is associated with higher
radiation doses and cost, and its use as an alternative to intraoral
technique should be employed with extreme caution.46

The need to wear a PPE set during dental care, such as gloves,
disposable cap, surgical mask overlapped by masks N95/PFF2 or
equivalent, face shield, and capote or apron with long sleeves
and waterproof, was reported by most students in this study.
This finding corroborates pre-pandemic records that demonstrate
a satisfactory rate of PPE use among Brazilian dental students,47,48

and matches the global perspective of previous reports with similar
samples that also showed satisfactory levels of perception about the
use of different PPE in clinical dental practice during the
pandemic.18,36

The readjustment of the infrastructure of university clinics,
especially regarding the spacing and isolation of dental units
and the control of air circulation, is one of the great challenges
of dental schools during the pandemic.6,7,31 In Brazil, most univer-
sities have dental care units distributed in the open-plan clinics for-
mat (ie, multiple chairs in 1 clinical area with only modest dividing
walls that do not reach the ceiling).6,7 In these environments, there
is a higher risk of cross-infection, due to the dissemination of
pathogens through the concentration of aerosols from the various
dental procedures performed simultaneously, as well as due to the
high turnover of students, employees, and patients in these
facilities.8,9,49

Current protocols reinforce that the old community clinic
model should ideally be replaced by individualized care boxes.8,30

If this is not possible, the collective care spaces should be reorgan-
ized with adequate distancing and use of mechanical barriers
between dental chairs, as well as equipment to perform air filtra-
tion and flow.30 In the present study, most students recognized the
need to adapt the infrastructure of university clinics to the new bio-
safety reality of the post-pandemic period.

Associated Factors Related to Knowledge in Biosafety
Measures in Clinical Setting

Several studies have explored the influence of gender differences on
the academic performance of dental students.50,51 Currently, there
is a trend toward the feminization of dentistry52 that may be
accompanied by the better performance of women in academic
assessments,51 which is related to traditional notions (in the con-
text of culture and biopolitics) of a natural feminine inclination to
care and be sociable with other people.51,53 This knowledge may
explain why female dental students had a significantly higher mean
score of knowledge about biosafety measures thanmale students in
the present study. In the pre-pandemic period, better practices of
infection control and academic performance among female dental
students have been demonstrated.51

Students enrolled in the final stages (fourth and fifth years) of
the dental degree course had higher average knowledge about
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biosafety measures in the present study. This finding may be
related to the fact that these students have a greater load of theo-
retical knowledge and clinical experience than those in the initial
stages.50,51 Moreover, this difference may be related to the students’
increased expectation to return to clinical practice and a deeper
concern to finish their reports and qualifying exams, reflecting
their need of learning more about COVID-19 and biosafety
measures.19,54

In the present study, dental students who received instruction
on aerosol control measures during their course prior to the pan-
demic onset, as well as those who participated in theoretical-prac-
tical refresher training on biosafety guides during the COVID-19
pandemic, had higher mean knowledge scores than those who had
not received such guidance. This finding was not unexpected, as
greater access to adequate biosafety information directly justifies
this relationship. In any case, it is interesting to note that a repre-
sentative portion of students did not receive guidance on aerosols,
and more than two thirds of the participants were not trained on
biosafety measures in the pandemic.

In this context, the analysis of this panorama reflects the need
for Brazilian dental schools to use available resources to train their
students on the biosafety protocols in force, ensuring safe academic
return.18 Although, at this time, the extensive practical training of
students is limited by the pandemic containment measures, it is
feasible to use virtual learning environments for the dissemination
of reliable guidelines that can decrease or stop the cross-transmis-
sion of diseases in the clinical practice. Indeed, the use of the e-
learning modality proved to be a successful adjunct and impacted
the environment in which dental students learn, promoting a more
efficient productive routine with higher levels of engagement dur-
ing the COVID-19 pandemic.55

Strengths and Limitations of the Study

The adoption of an innovative method of online data collection
and dissemination through social media, which is an especially
useful research tool and a promising method in times of social iso-
lation, is one of the main strengths of this study and deserves to be
highlighted.23 Furthermore, up to date, this is the first Brazilian
study that provides evidence on the knowledge of dental students
about the current biosafety measures that should be adopted in
clinical practice during the pandemic of COVID-19. Considering
the important contribution that Brazil offers to dental research and
education, our findings are essential to support teaching activities
aimed at training students to return to clinical practice, especially
by directing educators and managers on which student groups
should intervene.

The results of this study should be interpreted with caution,
considering some limitations. The first involves the cross-sectional
design of the study, as this does not allow cause-effect relationships
to be established. Second, the regional differences in the distribu-
tion of students showed that most of the sample were not from the
region of the country where the largest number of dentistry courses
are located (Southeast). Finally, the use of a non-validated research
instrument can be listed as a limitation of this study, although it is
able to provide important knowledge about the population at this
time of pandemic crisis. However, the questionnaire was previ-
ously tested by a group of dental students to increase its applicabil-
ity. Moreover, all associations between the variables of the present
study are considered valid and robust.

Conclusion

The present study revealed that Brazilian dental students have a
medium level of knowledge about the biosafety measures that
should be adopted in dental clinical practice during the
COVID-19 pandemic. In general, sociodemographic characteris-
tics and those related to the institutional profile of the participants,
as well as access to guidance and training in biosafety, can influence
the level of knowledge of students. It is interesting that dental stu-
dents do not know basic biosafety measures, which, regardless of
the pandemic, should be adopted, which reflects the risk of their
exposure to cross-infection in the clinical setting when resuming
face-to-face activities. Thus, we encourage institutions to use
online teaching activities to expand students’ knowledge about bio-
safety protocols, ensuring a safe academic return for students,
teachers, and patients.
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