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ABSTRACT

Background: The current COVID-19 pandemic has become a major health challenge and a public
health emergency, so it is important to strengthen preventive measures to control its spread. The
transmissibility and routes that characterize this virus make it very high risk during dental
procedures. For this reason, different organizations and institutions of dental education worldwide
have been forced to implement new teaching modalities for dental students to provide a high
academic and safe education in clinical practice. Purpose: To examine and analyze different
existing publications in relation to dental education, as well as its challenges and alternatives
around the COVID-19 disease. Methods: An integrative review of literature on dental education
in times of pandemic was carried out. Results: In all continents, countries agree that three key
aspects in terms of education must be reinforced are new educational tools, telemedicine, and
biosecurity. Conclusion: It is decisive and crucial that dental students and professionals acquire
knowledge in matters of health regulations, biosafety, and general aspects of epidemiology,
through new forms of teaching, in order to be better prepared to provide the best possible dental

care during and after this pandemic.
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RESUMEN

Antecedentes: La actual pandemia del COVID-19 se ha convertido en un gran desafio para la salud
y una emergencia de salud publica, por lo que es importante reforzar las medidas preventivas para
controlar su propagacion. La transmisibilidad y rutas que caracterizan a este virus, lo hacen de
muy alto riesgo durante los procedimientos odontologicos. Por esto, distintos organismos e
instituciones de educacion odontoldgica mundialmente se han visto forzados a implementar nuevas
modalidades de ensefianza a los estudiantes de odontologia para brindar una educacién de alto
nivel académico y segura en la practica clinica. Objetivo: Examinar y analizar distintas
publicaciones existentes en relacién con la educacion odontoldgica, asi como sus desafios y
alternativas entorno a la enfermedad del COVID-19. Métodos: Se realiz6 una revision integrativa
de la literatura sobre la educacion en odontologia en tiempos de pandemia. Resultados: En todos
los continentes, los paises coinciden en que se tienen que reforzar tres aspectos clave en términos
de educacién: nuevas herramientas educativas, telemedicina y bioseguridad. Conclusion: Es
determinante y clave que los estudiantes y profesionales de la salud bucal adquieran conocimientos
en materia de normatividad sanitaria, bioseguridad y aspectos generales de epidemiologia, a través
de nuevas formas de ensefianza con el fin de estar mejor preparados para brindar la mejor atencion

posible en la practica odontoldgica durante y después de esta pandemia.
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RESUMO

Antecedentes: A atual pandemia de COVID-19 tornou-se um grande desafio para a satde e uma
emergéncia de saude publica, por isso € importante fortalecer as medidas preventivas para
controlar sua propagacdo. A transmissibilidade e as rotas que caracterizam esse virus tornam-no
de altissimo risco durante procedimentos odontoldgicos. Por este motivo, diferentes organizacdes
e instituicbes de ensino odontoldgico em todo o mundo tém sido forcados a implementar novas
modalidades de ensino para estudantes de odontologia para fornecer uma formacao académica
elevada e segura na pratica clinica. Objetivo: Examinar e analisar as diferentes publicacdes
existentes em relacdo a educacdo odontoldgica, bem como seus desafios e alternativas em torno
da doenca COVID-19. Métodos: Foi realizada uma revisdo integrativa da literatura sobre educacéo
odontol6gica em tempos de pandemia. Resultados: em todos os continentes, 0s paises concordam
que trés aspectos fundamentais em termos de educacdo devem ser reforcados: novas ferramentas
educacionais, telemedicina e biosseguranca. Concluséo: E decisivo e fundamental que estudantes
e profissionais de saude bucal adquiram conhecimentos em matéria de regulacdo sanitéria,
biosseguranca e aspectos gerais da epidemiologia, por meio de novas formas de ensino a fim de
estarem melhor preparados para prestar o melhor cuidado possivel na pratica odontolégica durante

e apds esta pandemia.
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INTRODUCTION

COVID-19 (SARS-CoV-2) emerged in the city of Wuhan, China, at the end of December 2019.
From this date, a global spread was triggered. On March 11, 2020, the World Health Organization
(WHO) declared this virus a pandemic that has become a public health emergency and a major
health challenge. Due to its alarming levels of spread and severity, it is very important to reinforce

preventive measures to control its spread (1-3).

The SARS-CoV-2 virus enters the cell in the same way as the Severe Acute Respiratory Syndrome
(SARS) coronavirus, via the ACE 225 receptor. SARS-CoV-2 uses the ACE2 receptor to enter
cells, thereby promoting person-to-person transmission. These cells have been found to be
abundant in the respiratory tract and salivary glands of the mouth (3,4). The transmission routes
of the coronavirus are direct and by contact; in the first case it occurs through sneezing, coughing
(saliva) and Fliigge droplets (small or thick saliva and mucus); in the second case they occur
through the nasal, oral, and ocular mucous membranes. The incubation period is considered to be
0-24 days (1,3,5). Therefore, dental school/college clinics are high-risk areas for the transmission

of SARS-CoV-2 among patients, students, and instructors (6).



The WHO has promoted precautionary measures to try to control the COVID-19 pandemic, as it
has significantly affected the educational, economic, and social environment (3,7-9,10-15). It is
known that dental education and practice are affected and interrupted when there is a crisis such
as a pandemic, epidemic, war, or political unrest. This COVID-19 pandemic has once again
affected education and health care (11,12). Online teaching strategies have been in place for a long
time, when teledentistry was introduced in 1994 as part of a military project to improve patient

care and dental education for the United States Army.

Regarding dental education, a study conducted at the University of Otago, New Zealand,
determined that a high number of dental staff and students in 90 % and 93 % respectively,
perceived that their health was at risk while working in dental clinics during the COVID-19
pandemic. This also increased the degree of stress to 80 % among staff and 87 % in students (13).
On the other hand, at the University of Utah in the United States, 72 % of undergraduate dental
students reported having previously taken an online course, so the transition from the classroom
to virtual teaching model was not difficult for them. 87.6 % reported a high degree of compliance
to adapt to the technology. It should be noted that no student felt uncomfortable. However, 38 %

were concerned about the quality of the content of online courses (14).

In this new reality, dental schools have different challenges to meet the goal of redesigning their
curricula for their clinical, face-to-face, and online teaching, without neglecting the safety of
students, teaching staff, and patients. A concomitant challenge is adjusting academic calendars

while maintaining academic standards, research, and clinical activities (15,16). Likewise,



educational institutions face the challenge of reorganizing their infrastructure and teaching
methods to be able to face the possible consequences of this new reality, always taking care of and
promoting the continuous advancement of future dentists (16). Given this, some countries have
proposed updating preventive dentistry courses, more continuing education, and workshops to

improve infection control within teaching clinics (15,17).

The purpose of this study was to review relevant literature that allows identifying the challenges
in dental education in topics such as clinical practice, biosafety measures, and instruction, as well

as its challenges and alternatives around the COVID-19 disease.

MATERIALS AND METHODS

The type of study was an integrative review of the literature on dental education in times of
pandemic. The criteria established by Whittemore et al. 2014 to conduct integrative reviews were
followed (18). The review focused on COVID-19 and the educational tools that have emerged in
dental schools/colleges in different countries on all continents, as well as the biosafety protocols

implemented.

Articles that met the following inclusion criteria were selected: 1) focus on the education of dental
schools/colleges in their different undergraduate (predoctoral) and graduate specialties
(postdoctoral) in the world; 2) articles published in 2020; 3) publications in English and Spanish;
4) official reports from secretaries of health, ministries of health, or international organizations;

and 5) publications made exclusively in the university environment.



As exclusion criteria, the following were taken into account: 1) articles outside the educational
dental institutions; 2) opinion pieces by a single author or editor; and 3) articles focused on

professional dental practice.

Procedure

A search of articles was carried out in the bibliographic services databases: Web of Science,
SciELO, and Google Scholar. The following word combinations were searched: “COVID-19”
AND “dental;” “pandemic” AND “dental;” and “dental Education” AND “COVID-19” AND
“pandemic.” In addition, information was sought from theoretical articles in relation to similar

topics and the experiential knowledge of two of the authors was used.

RESULTS

Educational tools

The pandemic has had an immediate and dramatic impact on dental education, as institutions face the
challenge of reorganizing their infrastructure and teaching strategies (19,20). To increase the safety of
students and staff, digital platforms, webinars, exams, and online conferences, among other things,
were used to prevent their exposure to the virus. This situation and the teaching-learning means can

stress and distress professors and students (10,19).

Although COVID-19 is generally perceived as something negative, it can be recognized that it has

helped new educational modalities gain relevance (20). Online teaching has played an important



role in the provision of education and has been a well-accepted strategy for higher education in the
world. This type of teaching could improve time management, communication skills, critical

thinking, and knowledge. It could be applied beyond the physical limits of the classroom (21).

The education sector was one of the first to suffer the effects of the pandemic due to the
implementation of social distancing measures as a way to prevent the collapse of health systems
(22). For example, following WHO guidelines, most of Brazil's mayors and governors suspended
face-to-face classes in educational institutions, among other measures, with the aim of creating
isolation and reducing the spread of the virus (20). One must be attentive to the indications issued

by the health authorities when it is possible to return to normality (10,19).

Faced with the COVID-19 epidemic, the work of educators has been challenged to create new
teaching models that promote student creativity beyond the traditional teacher-centered teaching
model (23). University institutions and professors have been forced to transform the methods and
contents of teaching in the classroom through systematic training and technical support. Student
learning attitudes and motivations are also essential factors for the success of online teaching
(23,24). A study carried out in France, through surveys of dental students at the University of
Montpellier, showed that the most widely used visual resources on the internet were videos of
clinical demonstrations carried out on patients in real life. The researchers of that study aimed to
identify the pedagogical support that students preferred according to their discipline. They
concluded that all students requested videos for clinical topics such as endodontics (23). At the
University of Texas at Houston, the WebEx® digital platform was used to conduct emergency

medical dental classes and demonstrations. The students showed a positive response; however,



they declared that they prefer face-to-face classes to carry out their practices on mannequins
themselves (24). In another study carried out at the University of Costa Rica, it was found that the
dental students surveyed had access to the Internet; nevertheless, the quality and stability of the
connection differed between varying devices. All students had access to a virtual environment

using a laptop (84%), a cell phone (64%), a tablet (39%), or a desktop computer (8%) (23).

As part of the curriculum in dentistry, prior to caring for patients in the clinic, students carry out
practices in simulators. However, gathering all the students around a dental simulator in the middle
of a pandemic can be difficult due to the difficulty of keeping their distance. At the University of
Sydney in Australia, students were asked to carry out these practices at home with a micromotor,
while they were in videoconference with instructors. They also promote wax carving practices, in

case not everyone afford to acquire a micromotor (25).

Many schools use this period of paralysis to load the curriculum with academic activities that
include online learning, in the hope that when returning students will spend more time in clinical
practices. In the same way, the exams have moved to online formats, contrary to the ban that

prevailed before to use this way of assessment (26).

A study was conducted at the Justus-Liebig University of Giessen’s School of Dentistry, Germany,
where 36.8 % of students preferred face-to-face learning over online learning. Among the
limitations of that study, students and instructors showed a predominantly positive attitude about

the implementation of online learning, as it opens the door to use it beyond COVID-19 (27).



In many institutions, online teaching was moved by sharing high-quality courses, clinical cases,
and problem-based learning tutorials, through technological platforms and theoretical and practical
exams designed to facilitate ending the academic year (28). In China, online teaching has delivered
a wide range of solutions through telecommunications services, social software, interactive
learning, learning, and virtual reality. The main form of online teaching in different schools
included live broadcast (74 %), recorded broadcast (68 %), MOOCs (50 %), and video
conferencing (45 %) (24). The use of virtual patients (\VP) has also been implemented to develop
skills such as the ability to interview patients, background checks, and treatment planning.
Recently, in a randomized controlled clinical trial, computerized VPs were reported to be an
effective alternative to small group discussions in terms of learning effectiveness (15). In another
study conducted in China, various social programs and web platforms used in various dental
schools were identified. Superstar Learning®, Rain Classroom®, Aula Tencent®, and
Pmphmooc® were the most common software. In addition to these, DingTalk®, Zoom Meeting®,

and Tencent Meeting® are also popular with different dental professors (24).

Multiple studies have shown that virtual reality improves the acquisition of manual skills in
dentistry by offering tactile feedback, which allows students to virtually touch and feel dental
tissue. However, a high investment is required by institutions to offer this type of technology (23).
As well as virtual reality, the use of different types of software is proposed to carry out interactive
activities, such as Kahoot®, game design for students and interactive exams, among others. It is
also possible to work on health promotion by disseminating educational material, such as videos
and documents on social media. Another possibility is to make calls and send text messages to

patients in the clinics using each institution’s database (25).



For the development of manual skills in the different specialties, it is possible to acquire or adapt
training materials, such as dishwashing sponges, ox tongue, pig jaw, wax and soap sculptures,
semi-adjustable articulator assemblies, molding, and manufacture of removable orthodontic
appliances. All these activities are carried out with the remote supervision by the instructor (23).
In a study conducted in New Zealand dental schools, regarding alternative teaching methods in
case of suspension of clinical activities, students preferred online case-based discussions (26 %)
and simulation clinical tasks (21 %). These schools’ staff chose online tutorials (23 %) and case-

based online discussions (23 %) as preferred alternative teaching methods (25).

Instructors cannot see each student’s face during the entire online teaching time, so it is difficult
to know if they really understand the content. Therefore, it is proposed to use interactive elements
such as short questionnaires, random questions, frequent evaluations (telephone, text message, or
email) with each student. They help stimulate students’ enthusiasm for learning and help increase
the effectiveness of online teaching (24). It is therefore inferred that students may need counseling
and psychological support during and after the COVID-19 pandemic to minimize negative impacts

of teaching and the development of their skills (23).

Dental practices carried out in dental simulation laboratories are considered one of the safest ways
to acquire clinical skills and abilities without having to be physically in the clinical environment
and in direct contact with patients. Since dental students must have excellent fine motor skills, as
mentioned, simulation labs are ideal places to develop those skill. However, these practices

sometimes create challenges, as in some countries time and resources are limited. As stated before,



virtual reality with simulation technology offers dental schools and their students an excellent
option, providing continuous feedback. In this way, they can improve manual and visual

coordination, fine motor skills, and reflection skills (14,15,29).

Telemedicine

To carry out an emergency dental treatment, the consultation should be carried out by telephone,
the risks evaluated, and the necessary care provided (30). Telemedicine in dentistry has as its
antecedent a term that was introduced in the past as “teledentistry.” One will play a critical role by
presenting two options at the time of retaking classes; one is the live interactive videoconference,
and the other is the prerecorded conference which is based on the store-and-forward methodology
(15). However, many dental schools/colleges began the virtualization process without prior
preparation, due to the abrupt closure of universities (25). At the University of Pittsburgh in the
United States, it was decided to suspend all patient chosen-based treatments. Even so, dental
emergency cases were discussed in consultation by videoconference, until the Centers for Disease
Control and Prevention (CDC) created a new action protocol (31). Similarly, at the University of
Costa Rica, after weeks of research and planning, schools/colleges were able to continue with the
theoretical courses using the virtual platform Metics®. They were complemented with didactic
activities such as discussion of clinical cases, diagnosis, and treatment plans for virtual patients

and interdisciplinary seminars with national and international speakers (15).

It should be noted that dentistry has undergone great technological innovations in the last decade.
These innovations include the use of computers, digital imaging, digital modeling, digital planning

and design, and the use of software for analysis and monitoring. These have been essential during



the COVID-19 pandemic to continue teaching classes and be received by each of the students from

home, without having to expose themselves in an environment prone to contagion by the virus (15).

Biosecurity

Due to the transmissibility that characterizes the virus, the high risk of exposure that exists during
dental procedures is evident. Airborne microorganisms and bioaerosols generated during dental
procedures by the use of handpieces, ultrasound, and triple syringes are the causes. The particles
remain suspended in the environment contaminating the surfaces in the dental office. For this
reason, the virus can be transmitted to dentists and patients (3,13,31,32). In this regard, a reduction
in the infectivity of the coronavirus has been reported due to exposure to disinfectants such as
ethanol between 62 % and 71 %, sodium hypochlorite 0.1 % and 0.5 %, and glutaraldehyde to 3
%, which have been shown to be effective in destroying certain microorganisms (16). As described
above, it is clear that the control of bioaerosols constitutes the main challenge in dentistry to reduce

the risk of transmission between students and patients (27).

The importance of exactly knowing the risk of infections in the dental office and correctly
modeling the use of personal protective equipment has been highlighted. This, in order to invest
sufficient financial resources and avoid exposing the dental team and patients to preventable risks
(33). Given the great challenges facing dental education worldwide in the current pandemic, the

CDC has delivered key recommendations for education and training in dental colleges/schools:



1. Instructing and training all dental care personnel on infection prevention, specific to the job or
task. This includes those who are employed by outside agencies and work at the center on
contract and volunteers.

2. Training on principles applicable to both the safety of dental care personnel and the safety of
patients.

3. Training during orientation and at regular intervals, for example, annually.

4. Maintaining records of training per state and federal requirements (34).

lyer et al. mention that multiple trainings are being carried out for the health environment of the
medical and dental areas, which are regulated by the American Dental Association (ADA) and the
CDC to face the challenges presented in dental education programs with students, professors ,
cleaning staff, and patients. Therefore, daily updates are being carried out in these areas, due to
the difficulty of implementing these procedures effectively (13,35-40). The spread of COVID-19
in Europe represented a challenge for both dental healthcare providers and dental schools/colleges.
Dental regulatory authorities recommended that during the period of the pandemic outbreak,
contact with patients be limited to emergencies and dental care emergencies and that strict safety

measures be implemented (14).

Dental professionals must be prepared to face any impending challenges in clinical practice
imposed by infectious diseases such as COVID-19. Patient care should include postponing
consultations and quarantining patients at home or in health centers and hospitals. The role of the

dentist in preventing and controlling viral infections must be constantly reviewed. Following the



guidelines proposed by the WHO is important to prevent the action of SARS-CoV-2 in the

population until medicines and vaccines are developed (37).

Dental students should receive information on the basic principles of epidemiology of infections,
susceptibility, modes of transmission, risk factors, signs and symptoms of infection, laboratory
diagnosis, preventive measures including precautions against droplets and air, eye protection, and
health promotion. They also need to be instructed through lectures, demonstrations, and activities
such as workshops, skits, and training camps, which can bring a new dimension to the education

of students in infection control measures. (31).

The University of Sydney indicates that working in pairs in clinics is another useful measure to
reduce aerosols. In this way, the who acts as dental assistant is only responsible for sucking the
fluids, while the operator is in charge of the treatment. Likewise, it helps reduce treatment time.
Therefore, the risk of dispersion of aerosol particles is lower. Protective barriers must be changed
between patients by the student and their instructor. Protective lenses or masks should also be
washed between patients, since it has been found masks keep the largest amount of organic waste
at the end of treatments. Similarly, in Australia it was decided to limit the number of patients
entering the waiting room to those with a physical disability or who do not have their own means
of transportation. Those with their own vehicle must wait in their car until entering the facilities.
In the same way, we must not forget that air conditioning systems in schools must be managed
correctly because, through them, the virus can spread. This was the case in 2003 with SARS-COV-
1 in Hong-Kong. In 2020, in Wuhan, the virus was discovered in hospital air conditioning filters

7).



A systematic review that included studies from Brazil, the United Kingdom, and France analyzed
the compliance of educators and students in dental schools/colleges with hygiene procedures. They
found that hand hygiene among dental students did not even reach 50 % of students (31). A study
conducted in Nigeria found that only half of clinical dentistry students had adequate general
knowledge about COVID-19. They were not aware of updates on COVID-19, particularly a
confirmed case, its definition, and the most common symptoms. The students, however, had a
good perception and positive attitude towards infection control practices against COVID-19. Our
recommendations are that the health authorities/institutions guidelines on COVID-19 are reviewed
by the dental school/college authorities and included in school curricula. Governments should also
make more PPTs available to clinical dentistry students (21). Dentists should look for specific care
standards established by their state or country regarding the COVID-19 pandemic. Biosafety
checklists should also be consulted to manage the protection of personal equipment, dental
environments and devices, and surrounding spaces such as those used before, during, and after
dental appointments. To achieve significant changes in clinical practice, dental schools and the

general public must seek additional and rapid information to handle and improve this issue (35).

Additional precautionary measures suggested in a New Zealand study included the use of advanced
grade personal protective equipment, increased surface disinfection, better ventilation, and the use
of antimicrobial mouthwashes by patients prior to treatment. Ultimately, it was recommended to
use personal protective equipment including face masks, gloves, gowns, glasses, hats, and face
shields, in order to protect the skin and mucosa from contaminated secretions (16). Infection

control education should be expanded into the dental curriculum. Similarly, students should be



trained to properly protect themselves and prevent the infection from spreading even before they
see their first patient. Online courses for basic infection control should be taken or smartphone
applications developed that can keep students up-to-date with the latest information on infections,
diseases, and preventive methods (31). A study in Saudi Arabia recommends developing effective
strategies to improve dental practices and attitudes. The updating of preventive dentistry courses
in dental schools and more hours of continuing education and workshops related to infection

control can also be emphasized (15).

On the other hand, in the American continent, the Mexican government has implemented strategies
at all levels to understand the behavior of the disease and be able to combat it. The Traffic Light
System was created in which, by color, the type of dental care that can be carried out in all dental
clinics in colleges/schools and in professional practice is indicated, depending on the severity of
the pandemic, at a certain moment, in the different states of the country. The colors red and orange
are assigned when there is a large number of COVID-19 cases and the situation is high risk; in
such cases, the dentist can only attend emergencies. On the other hand, the yellow color indicates

that care with the proper precautions is possible. Green represents normal attention (37) (figure 1).



FIGURE 1

TRAFFIC LIGHT SYSTEM FOR DENTAL PRACTICE (CHART IN SPANISH)
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At the University of Monterrey in Mexico, a model of care was established in its two clinics at the
School of Dentistry to deal with the pandemic. The purpose is to comply with biosecurity and
avoid cross contamination between students, patients, instructors, and clinic staff, which should
remain available for dental emergencies and postpone routine treatments. To comply with the
prevention and control of oral diseases, as well as the operational strategies and control measures
in public health that all dental personnel in Mexico must carry out, they based their guidelines by
adjusting to the Official Mexican Standard No. 013 (37,38). This is also due to the recent document
entitled, “Agreement Establishing Specific Technical Guidelines for the Reopening of Economic
Activities” of the Ministry of Health, an agency that identifies it as the “New Normal™" to achieve
a safe and responsible return to work activities. The Ministry of Health, the Ministry of Labor and
Economy, and the Mexican Institute of Social Security participated in this agreement in order to
contemplate the level of health alert, as well as the infrastructure of the place and its characteristics.
Finally, it is contemplated to develop specific guidelines on the promotion and protection of health
of a mandatory nature (37). Schools/colleges of dentistry are required to comply with the
guidelines and protocols established by the Mexican government. The University of Monterrey, in
addition to complying with the above, established in its patient care protocols that, when entering
the clinic, filling out a questionnaire on the risk of disease and taking the temperature. Patients
who do not present symptoms and have a temperature lower than 37.3 oC may be treated under all
the biosafety measures established by NOM 013 and the CDC, that is, personal protective
equipment for the dental student, instructor, and patient, maintaining two meters of distance in the
waiting room, partial working time, air purifying lamps, six air changes per hour, four-hand work
with absolute isolation on the patient and minimal use of high-speed part (34,38,39). All areas

should be disinfected after each patient. All students, instructors, patients, and staff of the school



clinic must wear conventional clothing when leaving the facilities, as well as perform hand

washing with the proper technique (39).

At the University of Campinas in Brazil, it was considered to reinforce the norms so that students,
professors, and clinical staff use normal personal protective equipment, in addition to other
protective equipment, such as disposable surgical gowns, respiratory masks (N95 and FFP2) or
equivalent standard masks, goggles, and face shields regardless of the type of exam to be
performed. In addition, they suggest that patients rinse their mouth with oxidizing agents such as
0.12 % or 0.2 % chlorhexidine or povidone-iodine before being treated (5). Also, in Brazil it has
been chosen to carry out pre-consultations via telephone with patients to collect information on
the signs and symptoms of COVID-19 that may have occurred in a period of 14 days before the
appointment. Likewise, to avoid cross contamination, one instructor was assigned for every two
students in the clinics to review their treatments and attend only one patient per student per day.
This includes separating dental chairs with a minimum distance of 2 meters from each other and

with mechanical barriers between them (32).

Manuals of biosafety standards have also been created that contain guidelines for adapting physical
spaces, equipment, and behavior in school clinics to this new reality until the development of a
vaccine (23). Finally, the European Union has signaled, around all these educational challenges,
that it will continue to interact with its schools and members to collect relevant data, monitor the
current situation, share evolving best practices, and communicate its findings to improve their

preparedness and act in the best way against future pandemics (40).



DISCUSSION

According to this review, on the challenges in dental teaching in universities that have originated as
a result of the COVID-19 pandemic and that currently affects the entire world in the health,
educational, economic, and social fields, it is evident that there is a number of studies, essays, opinion
articles, and information in which various opinions are presented based mainly on empirical and
theoretical studies regarding this pandemic. For this reason, this study was carried out to inform
about this virus in relation to dentistry and the challenges it represents for dental education. What is
found in published reviews that were reliable is highlighted and in which reviews with the following
topics stand out. The first aspect that was reviewed was the educational tools. In the countries
reviewed (Australia, New Zealand, the United States, Brazil, Mexico, Costa Rica, France, Germany,
China, Nigeria, and Saudi Arabia, among others), digital platforms began to be used to teach classes,
conduct webinars, and apply exams, to prevent students and instructors from being exposed to the
virus. Online teaching has played an important role in education and has been an accepted strategy
for higher education in the world and to which a good part of the students has shown a positive
response (21,24). However, there are exceptions, as shown by a study at the University of Giessen

in which 36.8 % of students preferred “face-to-face” learning (27).

It should be mentioned that, due to the current crisis, telemedicine has gained a relevant role when
providing care to patients. Due to the total or partial closure of dental clinics in dental
schools/colleges worldwide, in some countries the strategy of evaluating emergency cases through
videoconference or telephone calls with patients was implemented (30,15,31). This strategy turned

out to be simple and practical to perform consultation without the need to expose the student in



the clinics of their school/faculty. However, this strategy does not seem to be widely used in the

dental field among different countries.

In relation to biosafety, it should not be forgotten that, since one of the main routes of transmission
of the virus is the dispersion of bioaerosols, its control will be the main challenge in dentistry.
Much of the clinical procedures involve the use of rotating and vibrating instruments such as
handpieces, ultrasound, and triple syringes, which generate a certain number of particles in
bioaerosols that disperse in the environment, adhering to nearby surfaces (3). Therefore, the
control of bioaerosols helps reduce the risk of contagion between students and patients (16,27).
Therefore, it is important that academics and students at dental colleges/schools stay informed
regarding the relevant regulations on biosafety protocols that public health authorities dictate in
each country or locality, as well as global organizations such as the ADA and the CDC (35,13,35).
In Europe, as well as in several countries in the American continent, the measure was taken to
suspend classes and clinical care to protect students and instructors. However, over time, the dental
regulatory authorities provided instructions and recommendations aimed at limiting contact with
patients to dental emergencies only and implementing strict safety measures to ensure prevention

of cross infection (14,27,37).

In Australia, in the same way, some biosecurity measures were implemented to provide safer care.
They established pair work in the clinics and limited the number of patients entering waiting rooms to
those with physical disabilities or who do not have a personal vehicle (27). In Brazil, the precaution
was taken to separate dental chairs with a minimum distance of 2 meters, as well as to install

mechanical barriers between them and, in order to avoid cross contamination, only one instructor was



assigned for every two students to the clinics ( 32). In this same sense, Mexico created a Traffic Light
System in which, by color, the type of dental care that could be provided in dental clinics in
colleges/schools and in professional practice that depends on the severity of the pandemic in certain

moment in the different states of the country (37).

Likewise, in several countries such as Saudi Arabia and Mexico, the importance of promoting
preventive dentistry courses in dental schools/colleges has been emphasized. Thus, students and
instructors, by being prepared and receiving constant updates on prevention and public health, are
better prepared to face situations such as the current pandemic. They will be able to act faster in

the face of the situation and avoid a crash later due to misinformation (15,37-40).

CONCLUSIONS

This review analyzes and synthesizes relevant information and makes it available to students and
academics in the context of dental teaching. It describes educational, biosafety, and health regulations
strategies, which have been developed in response to the disruption generated in the teaching and dental

care processes by COVID-19.

It is necessary to consider the restructuring of educational programs so that dental practices are
safer, more efficient and effective, increasing knowledge in public health so that students and

dental professionals are prepared in this field for any type of health emergency.



It will be decisive that the colleges/schools of dentistry in Mexico and other countries adhere to
the indications of government health agencies, referring to epidemiological traffic lights (behavior
of the disease in each state) for the care of dental patients, complying with the provisions legal,

regulatory and health regulations. Models like this can be used in other regions of the planet.

It is the responsibility of all students and dentists in the different areas of dental schools/colleges
and public and private health centers and clinics to acquire and develop competencies and skills
for health control and promotion. These skills and competencies must be based on valid and
updated knowledge in public health, depending on the country in which students/dentists reside,

in order to minimize the probability of contagion of this virus in the population.

This review is a valuable tool for students and dentists who seek to know teaching strategies

currently applied and developed globally to face this pandemic.

RECOMMENDATIONS

Dental care presents a high risk of contagion from COVID-19. Our profession is the highest risk,

so it is recommended to carry out clinical practice in schools/colleges of dentistry and private and

public health services according to current regulations.

An undergraduate (predoctoral) and postgraduate (postdoctoral) dental student should continue

their studies in educational institutions adhering to biosafety guidelines.



Adapt and adjust teaching and learning methods and strategies to the changing and disruptive

conditions of the environment.

Update and prepare study plans in dental schools/colleges to face the current COVID-19 pandemic

and other similar ones that may arise.

Emphasize preventive dentistry courses and increase the number of hours dedicated to continuing

education in infection control.
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