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Abstract: The COVID-19 pandemic has forced dentistry schools (DSs) 
to adapt their teaching techniques to digital platforms. Therefore, we 
aimed to evaluate distance classes in the Brazilian DS curriculum. After 
an online search of higher education institutions (HEIs) with DS on 
the e-Ministry of Education (MEC) platform, we included institutions 
with at least one graduated class to extract the age/localization of 
the DS, funding, number of authorized seats, MEC-grade, ENADE-
score, and workload. HEIs’ webpages were consulted to identify the 
curriculum, subjects offered in the distance education (DE) format, 
extracurricular programs, scientific events, postgraduate programs, 
and institutional YouTube channels. Chi-square/Fisher’s tests plus 
binary logistic regression were performed (SPSS 20.0, p < 0.05). Of 
the 241 DSs evaluated, 82 (34.0%) offered distance classes, and a high 
prevalence was observed in the southeast region (p <0.001) and private 
HEIs (p = 0.001). HEIs with distance classes had lower ENADE scores 
(p = 0.004), lower workload (p = 0.007), and higher workload for optional 
subjects (p = 0.016), doctoral programs (p = 0.041), specialization 
courses (p = 0.017), and institutional YouTube channels (p < 0.001). 
Southern dental schools (p < 0.001), lower workload (p = 0.022), optional 
subjects (p = 0.033), and institutional YouTube channels (p = 0.005) 
were independently associated with distance classes. In one-third of 
the Brazilian DSs, distance classes and institutional YouTube channels 
were strongly associated variables. The association of distance learning 
with lower workload and low academic performance draws attention to 
the need for regulatory bodies for controlling the quality of DE.
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Introduction

Between March and April 2020, several Brazilian states started to 
adopt quarantine measures, and face-to-face classes were suspended 
because of the pandemic caused by the 2019 novel coronavirus (SARS-
CoV-2), responsible for the coronavirus disease 2019 (COVID-19).1,2 

Therefore, the restrictions imposed on face-to-face classes prompted 
numerous higher education institutions (HEIs), supported by online 
technologies, to reinvent and virtualize theoretical content. No higher 
education teachers working exclusively with in-class teaching were 
prepared for such an abrupt change in work style, and several teachers 
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had difficulties adapting to the virtualization of 
theoretical content.3 However, it is not known 
when face-to-face classes will fully resume, with 
projections suggesting that conventional classroom 
activities might dramatically increase the number 
of new cases of coronavirus infections in schools.4 
Thus, it appears that higher education in dentistry 
will be forced to adapt its teaching methods to the 
process of distance education (DE) until there is 
complete resumption of all commercial activities.5,6 

Some HEIs have already offered DE in dentistry 
based on the premise that new technologies are 
indispensable for facing challenges concerning new 
pedagogical concepts and teaching methodologies.7 
In Europe, e-learning systems have been already 
in use for some time in dental schools.8 In Brazil, 
some areas such as oral radiology have already been 
implementing distance learning methodologies 
without any significant differences compared with 
the standard face-to-face method.9 

For students and teachers, e-learning is a 
promising way to save time as it cuts down the travel 
time for school. Similarly, students can work on their 
courses according to their own schedules. However, 
some students have problems in comprehending 
course information that is technical, quantitative, or 
scientifically oriented. Moreover, course expectations 
are often unclear, and because of the physical 
separation between the teacher and student, such 
problems might be difficult to resolve.10 Although 
the objective of many DE initiatives might increase 
the learning opportunities for geographically 
distant learners, teachers have reported that the 
use of technology may lead to feelings of isolation 
and alienation.11

Nevertheless, classic departmental bureaucracy 
regarding curricular innovations12 has added 
to inequities in computer and internet access in 
Brazil.13 This further hinders the implementation of 
new teaching technologies and e-learning systems 
in dentistry, especially since the acceptance of 
e-learning depends heavily on the quality of 
the technology involved.14 Considering that our 
slow journey toward e-learning in dentistry was 
drastically accelerated by the COVID-19 pandemic, 

it raises the following question: is Brazil prepared 
for this new teaching-learning model?

Identifying the pioneers of e-learning in dentistry 
is indispensable for recognizing the limitations 
of these systems. Thus, documented studies are 
important in providing ways to correctly implement 
DE with pedagogical responsibility. We hypothesize 
that there are important indicators that improve 
or worsen the quality of education in e-learning. 
Since the COVID-19 pandemic has increased the 
use of e-learning without any advanced planning in 
dentistry schools (DS), the aim of this study was to 
identify indicators of DE in the core curriculum of 
dentistry courses before the COVID-19 pandemic in 
Brazil and their association with predictive factors 
and quality indicators.

Methodology 

Type of study and inclusion and exclusion 
criteria

This was a cross-sectional study using a secondary 
data source (documentary) based on the STROBE 
checklist for cross-sectional studies (Supplementary 
File 01).15 Publicly available data from regulated 
dentistry courses in Brazil were analyzed, and despite 
these data not directly involving humans or their 
information, all national and international ethical 
precepts were followed, including what establishes 
Resolution 466/2012 and 510/2016 of the National 
Health Council.

This study included all HEIs accredited by 
the Ministry of Education (MEC) of Brazil with 
undergraduate dentistry courses in activity in 2020. 
The exclusion criteria were as follows: HEIs with no 
graduated students (curriculum consolidation), HEIs 
with unavailable curricular information on their 
website, and HEIs in which the dentistry course was 
in the cancellation process.

Data search
Initially, the online platform of the MEC (e-MEC; 

https://emec.mec.gov.br) was consulted using the 
advanced search tool to gather official information 
on undergraduate dentistry courses in each federal 
state. The following information was collected: 
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institution name and acronym, funding (public or 
private), start date of the dentistry course, authorized 
number of seats, operating status, National Exam 
of Student Performance (ENADE) score, and the 
course grading given by the MEC. The host state, 
total workload, and status of the dentistry course 
were also determined. All data were collected on 
May 16, 2020, and all evaluated e-MEC data were 
used in this study.

Data related to the curriculum were consolidated 
in a four-step approach to select items.16 First, a 
thematic review of questionnaires evaluating the 
study profile in e-learning was accessed to understand 
the important items required to investigate it.10,11,17,18 
Second, a teaching expert designed a structured 
questionnaire based on the information previously 
described. Third, the items were evaluated by three 
specialists: a doctor in health education, a doctor 
in teaching, and a doctor in biostatistics. Fourth, 
minor item disposition corrections (objectification 
of responses) were made based on the suggestions 
of the three specialists, and the questionnaires were 
launched. This process was conducted over 4 days 
(one process per day) to minimize fatigue bias, and 
the meetings were conducted via videoconference 
due to the COVID-19 pandemic. 

The website of each HEI was searched using the 
full name of the institution on Google Search. The 
page referring to the dentistry course of each HEI 
was then searched for the core curriculum, number 
of subjects, workload, presence of optional subjects, 
type of curriculum (subject-oriented, modular, and 
mixed), and the presence of subjects offered in a 
DE format. Extracurricular services and programs 
(tutoring, extension, scientific initiation, scientific 
events, and scientific meetings organized by students) 
as well as specialization and postgraduate programs 
were verified on the websites.

The online video-sharing platform YouTube was 
consulted to verify the presence of teaching channels 
for each institution by typing the name of each HEI 
in the search bar. When there was no information 
on the institution’s website about what the research 
aimed to evaluate, we contacted the institutional 
e-mail for clarification. All searches were conducted 
between May 20, 2020 and June 2, 2020.

Training and calibrating the examiners
Previously, two examiners were trained and 

calibrated by a gold standard researcher (18 
years of PhD in dentistry) to analyze the type of 
curriculum, extracurricular services and programs, 
and specialization and postgraduate programs 
on the websites. First, theoretical training was 
provided to differentiate between subject-oriented, 
modular, and mixed-type curricula as well as 
stricto sensu and lato sensu courses; and to identify 
extracurricular services and programs (search for  
official notices).

Second, 10% of the total sample (n = 55/551) 
was randomly selected (“= random()” command 
in Microsoft Excel, Microsoft Corporation®) from 
the non-included HEIs, and websites were shown 
by the gold standard researcher only once to the 
two examiners. The two examiners evaluated the 
curriculum individually, and data from the analyses 
were tabulated in Microsoft Excel. The kappa value 
was calculated by the gold standard researcher 
(kappa = 0.892). 

Therefore, the search was performed independently 
by the two examiners, and when no consensus 
was reached on the interpretation of data available 
on the HEI, the gold standard researcher gave a 
final interpretation.

Statistical analysis
Data were tabulated in a standard Microsoft 

Excel spreadsheet and exported to the Statistical 
Package for the Social Sciences (SPSS, version 20.0, 
for Windows) software, in which the analyses were 
performed with a 95% confidence level.

Continuous variables (total workload, workload 
of optional subjects, years of activity, and seats 
offered) were categorized by medians. The other 
independent variables (region, HEI funding, ENADE 
score, MEC grade, accreditation request for DE, 
curriculum type, optional subjects, master’s degree 
programs, doctoral programs, specialization courses, 
tutoring programs, extension programs, scientific 
initiation programs, scientific events, scientific 
meetings organized by students, and institutional 
YouTube channels) were expressed as absolute and 
percentage frequencies and crosschecked against 
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the availability of distance classes (dependent 
variable) using Fisher’s exact test and Pearson’s 
chi-squared test.

Binary logistic regression (multivariate analysis) 
with the presence of e-learning was applied 
using all variables to reduce confounding bias. 
Adjusted odds ratios (95% confidence intervals)  
were plotted.

Results

Characterization of HEIs with dentistry 
courses in Brazil

A total of 551 HEI records with dentistry courses 
were found on the MEC website. Of these institutions, 
241 were included in the study. HEIs were excluded 
for the following reasons: not having fully started 
the dentistry course (n = 70), being in the curriculum 

consolidation phase (n = 233), not providing enough 
information on their website (n = 3), and being in the 
cancellation process (n = 4) (Figure).

Most of the included HEIs were from the 
southeast region (n = 101, 41.9%), followed by the 
northeast (n = 50, 20.7%) and southern (n = 46, 19.1%) 
regions. The macro-regions with fewer dentistry 
courses were the north (n = 23, 9.5%) and central-
west (n = 21, 8.7%) regions. The state of São Paulo 
had the largest number of dentistry courses (n = 53, 
22.0%) (Table 1).

On average, the courses have been in activity for 
29.7 ± 26.0 years, with a median of 20 (5–120) years 
and offer an average of 140 ± 151 seats (median = 100; 
20–2,050). The average total workload of these courses 
was 4,374 ± 400 h, with a median of 4253 (3454–5800) h. 
The workload of optional subjects was 60 ± 31 h, 
with a median of 55 (11–258) h.
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HEI: Higher education institutions.

Figure 1. Distribution of dental schools in Brazil included and excluded of survey.
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Dentistry courses with distance classes are 
significantly concentrated in the southeast 
region of Brazil

A total of 82 (34.0%) HEIs had dentistry courses 
offering DE. As previously mentioned, most 
dentistry courses in the country were located in 
the southeastern region of Brazil, with a significantly 
higher number of courses having DE compared 
with the other regions (p < 0.001). The prevalence of 
private DSs with DE was 4.37 (95% CI = 1.77–10.80) 
times higher (p = 0.001) than that of public dental 
schools (p = 0.001) (Table 2).

Most dentistry courses were from privately funded 
HEIs (n = 192, 80.7%). More than half of the courses 
were active for 20 years or longer (n = 118, 50.2%) 
and offered more than 100 seats (n = 145, 60.9%) for 
dental students. The years of activity (p = 0.111) and 
the number of seats offered (p = 0.258) were not 
associated with the availability of DE (Table 2).

Regarding quality indicators, most HEIs received 
a course grade of 4 by the MEC (n = 119, 57.8%) and 
a score of 3 by ENADE (n = 77, 38.5%). There was no 
association between the availability of DE and MEC 
course grade (p = 0.052), but HEIs offering DE had a 
higher prevalence of low ENADE scores (p = 0.004) 
than HEIs that did not offer DE (Table 2).

Curricular flexibility, presence of 
postgraduate programs, and institutional 
YouTube channels are indicators of 
dentistry courses with distance classes

Only two HEIs presented accreditation requests 
for implementing fully distance courses and both had 
already offered DE (p = 0.070). The workload of most 
dentistry courses was ≤4,200 h, and the workload 
was inversely associated with the presence of DE 
(p = 0.007). Workload of optional subjects greater 
than 55 h was observed in most dentistry courses 
(n = 110, 51.6%), which was directly associated with 
the offering of DE (p = 0.016) (Table 3).

Most institutions had a subject-oriented curriculum 
(n = 124, 58.2%). Optional subjects were offered by 
most HEIs (n = 196, 95.2%), although most HEIs offered 
specialization courses (n = 162, 68.1%); 111 (46.6%) 
offered master’s degree programs, and only 82 (34.0%) 
had doctoral programs. The offering of DE was 

Table 1. Macroregional distribution of regulated dentistry 
courses in Brazil.

Variable n %

North

Amapá 2 0.8

Pará 3 1.2

Roraima 1 0.4

Acre 1 0.4

Tocantins 6 2.5

Amazonas 7 2.9

Rondônia 3 1.2

Total 23 9.5

Northeast

Maranhão 4 1.7

Piauí 4 1.7

Ceará 7 2.9

Rio Grande do Norte 3 1.2

Pernambuco 8 3.3

Paraíba 6 2.5

Sergipe 3 1.2

Alagoas 3 1.2

Bahia 12 5.0

Total 50 20.7

Central-West

Mato Grosso 5 2.1

Mato Grosso do Sul 3 1.2

Goiás/Distrito Federal 13 5.4

Total 21 8.7

Southeast

São Paulo 53 22.0

Rio de Janeiro 19 7.9

Minas Gerais 25 10.4

Espírito Santo 4 1.7

Total 101 41.9

South

Paraná 19 7.9

Santa Catarina 12 5.0

Rio Grande do Sul 15 6.2

Total 46 19.1

Data expressed in absolute frequency and percentage.
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significantly higher in HEIs with doctoral (p = 0.041) 
and specialization programs (p = 0.017) (Table 3).

Tutoring (n = 211, 89.4%), extension (n = 216, 
91.5%), scientific initiation (n = 89.4%), scientific 
events (n = 148, 62.2%), scientific meetings organized 
by students (n = 197, 82.8%), and institutional 
YouTube channels (n = 158, 66.4%) were observed on 
the web pages of most dentistry courses included 
in this study. Only the presence of institutional 
YouTube channels was significantly associated 
with DE (p <0.001) (Table 4).

Multivariate analysis: YouTube institutional 
channels and flattening of workload are 
the main indicators of distance classes in 
HEIs with dentistry courses

The unadjusted ORs from significant independent 
variables are shown in Table 5. The binary regression 
model (multivariate analysis) showed that DSs in 
the southeast region (p < 0.001) were most strongly 
associated with e-learning, showing a prevalence 
of 20.68 (95% CI = 6.23–68.65) times higher DE 
availability. Lower workloads (≤4,200 h) were 3.32  

Table 2. Profile of regulated dentistry courses with and without distance classes in Brazil.

Variable Total
Distance classes available

p-value
No Yes

Region

North 23 (9.7%) 21 (13.5%)* 2 (2.4%) < 0.001

Northeast 50 (21.0%) 48 (30.8%)* 2 (2.4%)  

Central-West 19 (8.0%) 17 (10.9%)* 2 (2.4%)  

Southeast 100 (42.0%) 37 (23.7%) 63 (76.8%)*  

South 46 (19.3%) 33 (21.2%)* 13 (15.9%)  

HEI funding

Public schools 46 (19.3%) 40 (25.6%)* 6 (7.3%) 0.001

Private schools 192 (80.7%) 116 (74.4%) 76 (92.7%)*  

Years of activity

≤ 20 years 117 (49.8%) 82 (53.6%) 35 (42.7%) 0.111

> 20 years 118 (50.2%) 71 (46.4%) 47 (57.3%)  

Seats offered

 ≤ 100 93 (39.1%) 65 (41.7%) 28 (34.1%) 0.258

> 100 145 (60.9%) 91 (58.3%) 54 (65.9%)  

ENADE score

1 8 (4.0%) 6 (4.4%) 2 (3.0%) 0.004

2 51 (25.4%) 30 (22.2%) 21 (31.8%)*  

3 77 (38.3%) 46 (34.1%) 31 (47.0%)*  

4 52 (25.9%) 46 (34.1%)* 6 (9.1%)  

5 13 (6.5%) 7 (5.2%) 6 (9.1%)  

MEC grade

3 70 (34.0%) 40 (30.1%) 30 (41.1%) 0.052

4 119 (57.8%) 78 (58.6%) 41 (56.2%)  

5 17 (8.3%) 15 (11.3%) 2 (2.7%)  

*p <0.05, Fisher’s exact test or Pearson’s chi-square test. Data expressed in absolute frequency and percentage. HEI: Higher Education 
Institution; ENADE: National Exam of Student Performance; MEC: Ministry of Education of Brazil; 
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(95% CI = 1.19–9.31) times more prevalent when DE was 
available (p = 0.022), and offering of optional subjects 
increased this prevalence by 6.66 (95% CI = 1.17–37.97) 
times (p = 0.033). The presence of YouTube channels 
was also directly associated with DE with an adjusted 
odds ratio of 6.37 (95% CI = 1.76–22.97) times (p = 0.005). 
These variables were independently associated with 
the presence of distance classes in dentistry courses.

Discussion

This study showed that most dentistry courses 
with DE in Brazil are concentrated in the southern 
macro-regions and private schools, have institutional 

YouTube channels, and are inversely associated with 
total workload and ENADE scores. Currently, the 
National Curricular Guidelines (NCD) implemented 
for undergraduate courses in dentistry since 2002 
are responsible for reorganizing and reformulating 
the pedagogical projects of HEIs in Brazil and do 
not permit the establishment of dentistry courses in 
a fully DE format, as a major part of the workload 
of dentistry courses is devoted to face-to-face 
activities.19 However, in December 6, 2019, through 
ordinance No. 2117, the MEC authorized universities 
to offer up to 40% of the workload through distance 
learning in undergraduate courses in the health 
field, including dentistry.20

Table 3. Didactic-pedagogical profile of regulated dentistry courses with and without distance classes in Brazil.

Variable Total
Distance classes available

p-value
No Yes

Accredidation request for DE

No 236 (99.2%) 156 (100.0%) 80 (97.6%) 0.070

Yes 2 (0.8%) 0 (0.0%) 2 (2.4%)  

Total workload        

≤ 4,200h 104 (46.6%) 56 (39.7%) 48 (58.5%)* 0.007

> 4,200h 119 (53.4%) 85 (60.3%)* 34 (41.5%)  

Workload of optional subjects 

≤ 55h 103 (48.4%) 76 (54.3%)* 27 (37.0%) 0.016

> 55h 110 (51.6%) 64 (45.7%) 46 (63.0%)*  

Curriculum type

Subject-oriented 124 (58.2%) 83 (59.3%) 41 (56.2%) 0.171

Modular 24 (11.3%) 19 (13.6%) 5 (6.8%)  

Mixed 65 (30.5%) 38 (27.1%) 27 (37.0%)  

Optional subjects

No 16 (7.5%) 11 (7.9%) 5 (6.8%) 0.780

Yes 196 (92.5%) 128 (92.1%) 68 (93.2%)  

Master’s degree program

No 127 (53.4%) 87 (55.8%) 40 (48.8%) 0.304

Yes 111 (46.6%) 69 (44.2%) 42 (51.2%)  

Doctoral program

No 157 (66.0%) 110 (70.5%)* 47 (57.3%) 0.041

Yes 81 (34.0%) 46 (29.5%) 35 (42.7%)*  

Specialization course

No 76 (31.9%) 58 (37.2%)* 18 (22.0%) 0.017

Yes 162 (68.1%) 98 (62.8%) 64 (78.0%)*  

*p < 0.05, Fisher’s exact test or Pearson’s chi-square test. Data expressed in absolute frequency and percentage. DE: distance education.
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Face-to-face learning remains invaluable for 
the integration of theory and clinical practice.21 
However, given the impossibility of maintaining 
in-class teaching, dentistry courses in Brazil were 
forced to virtualize theoretical classes to enable the 
continuity of teaching activities.5,6 This scenario of 
teaching dentistry through digital platforms draws 
attention to a particular issue: would it be possible 
to adapt a part of the core curriculum of DS to a 
permanent DE format?7

E-learning systems have been used for some 
time in dental schools in Europe8 and in developing 
countries such as South Africa, where the digitization 
of higher education has been increasing in recent 
years despite difficulties with Internet access.22 Several 
e-learning models have been developed worldwide;23 
therefore, there is an urgent need to develop skills and 
competencies to adapt to distance learning in dentistry.

As previously described, most dentistry courses 
in the country are in the southeast region.24 This 

region also encompasses most dentistry courses 
offering DE, which was expected, as it is described 
as the most advanced in the process of DE in HEIs.25 
It is the wealthiest region in the country and enables 
the private sector in higher education to increase 
investments in virtual platforms, thus offering a 
greater number of DE programs.

However, students in the DE program exhibited 
lower ENADE scores. The effectiveness of DE for 
undergraduate dentistry courses is still debatable, 
and it is necessary to pay attention to this result.26 The 
private education network is strongly associated with 
capital production, which may lead to investments 
in less costly and underperforming platforms,19 
thus directly impacting the quality of the teaching-
learning process.27

DE still receives much criticism regarding 
its quality and credibility. This requires the 
establishment of protocols to guide publications 
that would avoid inconsistencies in the quality of 

Table 4. Profile of the extracurricular activities and programs and presence of Youtube channels in regulated dentistry courses with 
and without distance classes in Brazil.

Variable Total
Distance classes available

p-value
No Yes

Tutoring program

No 25 (10.6%) 16 (10.4%) 9 (11.0%) 0.889

Yes 211 (89.4%) 138 (89.6%) 73 (89.0%)  

Extension program

No 20 (8.5%) 14 (9.1%) 6 (7.3%) 0.641

Yes 216 (91.5%) 140 (90.9%) 76 (92.7%)  

Scientific initiation program

No 25 (10.6%) 14 (9.1%) 11 (13.4%) 0.304

Yes 211 (89.4%) 140 (90.9%) 71 (86.6%)  

Scientific events

No 90 (37.8%) 54 (34.6%) 36 (43.9%) 0.160

Yes 148 (62.2%) 102 (65.4%) 46 (56.1%)  

Scientific meetings organized by students

No 41 (17.2%) 27 (17.3%) 14 (17.1%) 0.964

Yes 197 (82.8%) 129 (82.7%) 68 (82.9%)  

Institutional Youtube channels

No 80 (33.6%) 70 (44.9%)* 10 (12.2%) < 0.001

Yes 158 (66.4%) 86 (55.1%) 72 (87.8%)*  

* p < 0.05, Fisher’s exact test or Pearson’s chi-square test. Data expressed in absolute frequency and percentage.
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the content offered by these platforms. Protocols 
such as the Guidelines for Medical and Health 
Information on the Internet and the Health on the 
Net Foundation serve as guidelines for the quality 
of healthcare content on the Internet. In the United 
Kingdom, similar initiatives are promoted by the 
British Medical Journal in partnership with the British 
Medical Association.28 Therefore, mechanisms to 
control the quality of this teaching model in Brazil 
are also necessary.

Despite these limitations, DE is a process that 
has been shown to improve the quality of courses 
in the health field. Recently, Brazil participated 
in a large multicenter trial that evaluated the 
integration of an e-learning system in health care, 
which demonstrated superior results for groups 
who adopted e-learning over those who continued 
to implement traditional teaching methods.29 Local 

studies have also shown that DE can achieve equal 
or even higher levels of learning than in-class 
teaching.30 However, teachers and students need 
to adapt to this teaching model, as it requires 
students to be responsible for their own learning 
process in an autonomous way.31

DE needs student autonomy; therefore, optional 
subjects and lower workloads are beneficial to students 
in HEIs with DE platforms. This approach has also 
shown similar levels of satisfaction among students 
as the traditional classroom approach.32 A reduction 
in workload combined with an increase in flexibility 
of the teaching process in dentistry courses has 
demonstrated a significant association with stress 
reduction in dental students.33 This might partially 
explain the relationship observed in our study because 
flexibility is the most important factor for student 
adherence to DE practices.26

Table 5. Multivariate analysis of factors associated with increased prevalence of dentistry courses in Brazil offering distance classes.

Distance classes availability
Unajusted OR

p-value
Ajusted OR

(95%CI) (95%CI)

Southeast region 10.66 (5.67–20.06) < 0.001 20.68 (6.23–68.65)

HEI funding (Private schools) 4.37 (1.77–10.80) 0.053 7.35 (0.97–55.58)

Years of activitiy of the dentistry course (> 20 years) 1.55 (0.90–2.66) 0.371 1.62 (0.56–4.65)

Seats offered (>100) 1.38 (0.79–2.40) 0.218 2.01 (0.66–6.13)

ENADE score (≤3) 2.91 (1.42–5.94) 0.057 3.89 (0.96–15.79)

MEC grade (≤3) 1.62 (0.89–2.94) 0.460 1.51 (0.51–4.46)

Accredidation request for DE 9.72 (0.46–205) 0.999 1.92 (0.10–20.00)

Total workload (≤4,200h) 2.14 (1.23–3.73) 0.022 3.32 (1.19–9.31)

Optional subjects workload (>55h) 2.02 (1.13–3.61) 0.688 1.26 (0.40–3.98)

Curriculum type (Mixed/Modular) 1.14 (0.64–2.01) 0.190 2.21 (0.67–7.24)

Optional subject 1.17 (0.39–3.50) 0.033 6.66 (1.17–37.97)

Master’s degree program 1.32 (0.77–2.26) 0.600 1.56 (0.29–8.34)

Doctoral program 1.78 (1.02–3.11) 0.478 1.83 (0.35–9.65)

Speciliazation courses 2.10 (1.14–3.89) 0.869 1.10 (0.35–3.50)

Tutoring program 1.06 (0.45–2.52) 0.612 2.12 (0.12–38.60)

Extension program 1.27 (0.47–3.43) 0.688 1.87 (0.09–39.40)

Scientific initation program 1.55 (0.67–3.59) 0.821 1.38 (0.08–23.04)

Scientific events 1.48 (0.86–2.55) 0.950 1.03 (0.38–2.82)

Scientific meetings organized by students 1.02 (0.50–2.07) 0.483 1.62 (0.42–6.29)

Institutional Youtube channels 5.86 (2.82–12.20) 0.005 6.37 (1.76–22.97)

OD: Odds ratio; 95%CI: 95%Confidence interval; * p < 0.05, binary regression logistic test. The constant adjustment for dependent variables 
(p = 0.014, OR = 864.18) and the Omnibus Tests of Model Coefficients (p < 0.001, X² = 86.32) were significant and the Nagelkerke R 
Square was 0.585, Hosmer and Lemeshow Test was not significant (p = 0.967, X² = 2.39).
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This study also found that dentistry courses at 
HEIs with specialization and postgraduate programs 
were directly associated with greater availability 
of distance classes in undergraduate courses. The 
DE modality in dentistry is especially adopted by 
postgraduate and specialization programs as well 
as refresher courses. Consequently, the presence 
of postgraduate programs could be an indicator 
that favors the implementation of these teaching 
technologies in undergraduate courses.34

Of all the indicators, the presence of institutional 
YouTube channels was the factor most strongly 
associated with the offering of distance classes in 
the dentistry courses evaluated in our study. The 
inclusion of social networks in the teaching process 
is well received by dentistry students,35 especially 
because this student category strongly adheres to 
these technologies.36 Social networks are also part of 
the infinite tools of the virtual teaching and learning 
process, especially in a generation prone to knowledge 
assimilation through new technologies.34

However, the acceptance of DE among teachers 
is quite different. Low acceptance of technological 
advancements and lack of knowledge in managing 
virtual tools37 hinder the implementation of curricular 
and technological innovations in dentistry courses.12 A 
recent systematic review showed that organizational, 
economic, software, hardware, and support barriers 
play a major role in generating resistance to the 
implementation of e-learning for health professionals. 
Psychological resistance to change is also one of the 
biggest obstacles in the adoption of DE in health 
education, which also generates pedagogical issues 
that affect DE implementation.38

DE is an important asset in the democratization 
of the teaching-learning process.39 Although 
infrastructural, technological, and psychological 
barriers to the implementation of distance learning 
in dentistry still exist, the COVID-19 pandemic has 
shown that we have taken a big step toward this 
process. We expect an increase in the number of dental 
schools with distance learning after the pandemic, 
especially due to this forced transition and the low 
cost of this teaching method.40

However, our findings should be interpreted with 
caution due to its limitations. The major limitation of 

this study is that most HEIs with dental schools were 
not included because they were still in the curriculum 
consolidation phase, and the fact that many institutions 
during May and June (data collection period) were 
planning for remote activities and did not make 
public information available. Therefore, these data 
could introduce significant bias in the results and 
greatly modify the outcomes. Thus, we recommend 
that similar studies be reproduced in the future when 
most of these HEIs will have consolidated dentistry 
courses. Even with these limitations, we report an 
important finding: low academic performance was 
directly associated with e-learning, and if official 
regulatory conducts are not performed, as in England,28 
the quality dental education in Brazil may deteriorate.41 

Other important limitations are that many different 
and novel forms of e-learning were developed after 
the suspension of classes; however, in this study, 
they were grouped under e-learning. This grouping 
increases the amplitude of screening (national level) 
but decreases the sensitivity of identifying risk factors 
for poor quality of learning in dentistry. Future studies 
are needed to investigate the influence of different 
types of e-learning on the quality of DS.

The major supporters of e-learning in Brazil 
are private dental schools.42 They need continuous 
professional education and employment stability to 
implement and maintain e-learning in dentistry.43,44 
Dentistry teachers should be encouraged in 
implementing this teaching method, leading to 
improvements in the levels of engagement and 
activity of educators, which is the strongest predictor 
of professional development in higher education.45

Conclusion

More than one-third of the dentistry courses 
evaluated in this study offered distance classes, 
and considering that the presence of digital media 
channels was an important predictor, an increase in 
the offering of this teaching modality is expected in 
all dentistry courses in Brazil after the quarantine 
period ends. Nevertheless, the association between 
distance learning and low academic performance has 
drawn attention to the need for regulatory bodies for 
controlling the quality of the content available in DE.
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