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Abstract 

Background:  A new corona virus called COVID-19 and its epidemic has affected health care systems in many ways. 
There have also been significant changes in dental education. The present study summarizes the findings about den-
tal education resulting from a scoping review of COVID-19 and dentistry.

Methods:  First, a comprehensive search of five databases (Google Scholar, Medline through PubMed, Embase, Sco-
pus, and Cochrane Central) was conducted with the keywords: COVID-19 and its equivalent terms, dentistry, educa-
tion, oral, students, curriculum, and academics. Articles related to oral health and COVID-19 were searched. Then 
articles on the subject of dental education were screened and reviewed.

Results:  Of the 1389 articles investigating COVID-19 and dentistry, 135 articles were related to dental education and 
its relationship with COVID-19. The most articles in this field were from the United States, India, and Saudi Arabia. Most 
of the articles were cross-sectional and then review articles. Based on the review the articles were divided into two 
main categories of changes and concerns, and opportunities and solutions. Moreover, the following themes were 
extracted: teaching-learning quality and methods, study career and how students are prepared, infection control 
policies, theses, exams and assessments, financial and economic security, students and staff’s mental health, school’s 
policies and curricula, knowledge of students and staff about COVID-19.

Conclusions:  Dental education now faces big challenges, some of which have never been experienced before. On 
the other hand, the epidemic has created opportunities for dental education as well. Most of these challenges and 
opportunities are the same around the world, and the findings of the present study can be a good help to overcome 
the challenges ahead as well as a good reference to find the right questions to be answered in future studies.
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Introduction
The emergence of the new Corona Virus called SARS-
Cov-2 or COVID-19 in December 2019, and the 
announcement of its widespread infection as pandemic 
in March 11, 2020 by WHO, has prominently affected the 
pattern of health care systems in several aspects [1]. The 
risk of infection transmission in health care settings has 
led to substantial changes in the pattern of both delivery 

and utilization of health care services [2]. While many 
patients refrain from seeking necessary health care due to 
fear of being infected [3], health care system has focused 
on essential preparation to minimize the risk of infection 
transmission [4].

Despite some other health care services, most den-
tal services can be delivered only through close con-
tact with patients. Since it is not possible for the 
patients to wear a mask during dental treatment, the 
whole responsibility of protection relies on the shoul-
der of oral health professionals [5]. Thus, dentistry has 
been affected wildly by the pandemic in its all aspects. 
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Among these changes, the use of tele-dentistry (TD) 
can be mentioned as one of the suggestions. TD is a 
branch in which the internet and communication tech-
nology are used to remotely exchange patient informa-
tion between specialists [6, 7].

Experts have identified both strengths and chal-
lenges for TD. Benefits such as saving time, reducing 
costs, the possibility of consulting with colleagues, eas-
ier decision making to refer patients and the possibility 
of using it in primary health care system are among its 
strengths. On the other hand, low motivation, limited 
use in the dental emergency, reluctance of some spe-
cialists for the use of technology and electronic tools, 
and the lack of appropriate infrastructure can be con-
sidered as some of the most challenging items of tele-
dentistry [8, 9].

Significant changes have also occurred in dental 
education. The most popular change in the education 
in many disciplines has been restriction of education 
to virtual teaching and learning. Virtual learning could 
be in the form of online theory and practical classes 
and assessments. Various methods could be used in 
this area, such as PowerPoint presentation, live or 
recorded lectures, video-based or case-based learning, 
inter-active learning, online whiteboard teaching, and 
virtual models [10]. However, many of these methods 
are of limited use in dental education because of its 
practical and skill-based nature [11].

It is true that vaccination has been done in different 
countries, but students from many colleges around the 
world have not been vaccinated [12], and with regard 
to the various mutations of the virus, students and fac-
ulty members are still exposed to the risk of getting 
infected by the virus [13].

With regard to the large number of articles in the field 
of COVID-19 and dentistry, it seems necessary to have 
an overview of the studies conducted, the topics cov-
ered, and the details of studies conducted in this field, 
which will help to do further studies and to determine 
the correct direction of future research on this topic. 
Specifically, a comprehensive review of the reports and 
studies on dental education will facilitate knowledge 
and experience sharing, and will help dental education 
system to overcome the challenges of the pandemic as 
much as possible. Scoping reviews are a form of knowl-
edge synthesis, which incorporate a range of study 
designs to comprehensively summarize and synthesize 
evidence with the aim of informing practice, programs, 
and policy and providing direction to future research 
priorities [14].

The present study summarizes the findings on the 
dental education resulted from a scoping review on 
COVID-19 and dentistry.

Methodology
The present review, according to Arksey & O’Malley’s 
guideline [14], was done through five steps: identifying 
the research question, identifying relevant studies, study 
selection, charting and collating the data, and summariz-
ing and reporting the data. In order not to miss any arti-
cle, it was decided to first search for all articles on oral 
(dental, dentistry) health and COVID-19.

Inclusion criteria to identify relevant studies were 
whether the articles are in English or not and whether 
the articles are related to COVID- 19 and dentistry. First, 
Google search engine was used to refine the review ques-
tion and specify other popular names for COVID-19 
being used in various articles. The following names were 
retrieved: COVID-19, Corona virus (including novel 
corona virus 2019: ncov-2019, and human corona virus 
2019: Hcov-2019), and SARS cov-2.

We searched for articles that were published from Jan-
uary 2019 to March 1, 2021. The databases in which rele-
vant studies were searched were Google Scholar, Medline 
through PubMed, Embase, Scopus, and Cochrane Cen-
tral. The following search inquiries were used:

(COVID-19 virus AND Dentistry) OR (COVID-19 
virus AND Oral health care) OR (COVID-19 virus AND 
Dental health) OR (COVID-19 virus AND Oral health) 
OR (COVID-19 virus AND Dental emergencies) OR 
(COVID-19 virus AND Oral emergencies) OR (COVID-
19 virus AND Oral) OR (COVID-19 virus AND Den-
tal) OR (COVID-19 virus AND Oral manifestation) OR 
(COVID-19 virus AND Dental health care) OR (COVID-
19 virus AND Dental services) OR (COVID-19 virus 
AND dental education) OR (COVID-19 virus AND den-
tal academics) OR (COVID-19 virus AND dental stu-
dents) OR (COVID-19 virus AND dental curriculum) OR 
(Coronavirus AND Dentistry) OR (Coronavirus AND 
Oral health care) OR (Coronavirus AND Dental health) 
OR (Coronavirus AND Oral health) OR (Coronavirus 
AND Dental emergencies) OR (Coronavirus AND Oral 
emergencies) OR (Corona virus AND Oral) OR (Coro-
navirus AND Oral manifestation) OR (Coronavirus 
AND Dental health care) OR (Coronavirus AND Dental 
services) OR (Coronavirus AND Dental education) OR 
(Coronavirus AND dental academics) OR (Coronavirus 
AND dental students) OR (Coronavirus AND dental cur-
riculum) OR (SARS-CoV-2 virus AND Dentistry) OR 
(SARS-CoV-2 virus AND Oral health care) OR (SARS-
CoV-2 virus AND Dental health) OR (SARS-CoV-2 virus 
AND Oral health) OR (SARS-CoV-2 virus AND Dental 
emergencies) OR (SARS-CoV-2 virus AND Oral emer-
gencies) OR (SARS-CoV-2 virus AND Oral) OR (SARS-
CoV-2 virus AND Oral manifestation) OR (SARS-CoV-2 
virus AND Dental health care) OR (SARS-CoV-2 virus 
AND Dental services) OR (SARS-CoV-2 virus AND 



Page 3 of 12Farrokhi et al. BMC Medical Education          (2021) 21:587 	

dental education) OR (SARS-CoV-2 virus AND den-
tal academics) OR (SARS-CoV-2 virus AND dental stu-
dents) OR (SARS-CoV-2 virus AND dental curriculum)

In the next step, the articles focusing on dental edu-
cation were screened. We screened the titles and the 
abstracts of the papers to exclude the irrelevant studies.

Preferred Reporting Items for Systematic reviews and 
Meta- Analysis (PRISMA) flow chart [15] was used to 
report the search results.

After selecting the studies that were in line with the 
objective of the study and removing duplicate articles, 
the data extraction process was performed and the data 
was entered into the table. The data presented in the 
table comprised: title of the article, country in which the 
study was conducted, date of publication, field of study, 
type of study, purpose of the study, number of sam-
ples participating in the study, duration of data collec-
tion, and conclusion. The process of data charting was 
done by a minimum of two authors. Any disagreement 
was discussed between the the reviewers. The selected 
articles were then categorized separately in to different 
categories using the same data from table. The data was 
reported narratively using the criteria set for the objec-
tives of the study. The screening was done independently 
by MR. K and F. F.

As emphasized by Munn et  al. [16] the researchers 
reviewed the titles and texts of the articles thoroughly 
and thematically analyzed the content.

Result
The number of articles obtained from all data bases were 
5178 (PubMed: 2186 articles, Embase: 2111 articles, Sco-
pus: 341 articles, and Google Scholar 540 articles), which 
was reduced to 1532 articles by removing duplicate and 
unrelated articles, as well as those completely in the field 
of medicine.

In the next step, we removed studies that had been 
conducted in common fields between medicine and den-
tistry, such as those on the olfactory and taste changes 
that occur in a person after being infected with the 
COVID-19, tracheotomy in patients with COVID-19 in 
the ICU, and medications administered orally to patients 
with COVID-19. After this step 1389 articles remained.

Out of 1389 articles obtained, 135 articles were related 
to dental education and its relationship with COVID-19 
(Fig. 1).

This 135 articles were from different countries includ-
ing: Saudi Arabia, Malta, USA, Iraq, Brazil, Turkey, UK, 
Italy, Canada, Taiwan, Japan, Thailand, France, India, 
Australia, Palestine, Pakistan, UAE, Iran, Germany, 

Fig. 1  PRISMA flowchart
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Spain, China, New Zealand, Jordan, Singapore, Neth-
erlands, Latvia, Sweden, Hungary, Ireland, Korea, 
Malaysia, Nigeria, Indonesia, Egypt, Greece, Nepal and 
Romania.

The most active country in this field was the United 
States with 24 articles, followed by India and Saudi 
Arabia with 23 and 16 articles, respectively.

Regarding study design and article type, various for-
mats were identified: cross sectional, review articles 
(critical, narrative, descriptive), letter to the editor, 
editorial, commentary, qualitative, report, communica-
tion (special, brief, short), perspective, interventional 
(before/after), technical note and case study. Around 
half of the articles (64) were cross sectional, followed by 
review articles (21).

In cross-sectional articles, the maximum number 
of samples was 2669, in a study entitled “COVID-19 
Related Experience, Knowledge, Attitude, and Behav-
iors Among 2,669 Orthodontists, Orthodontic Resi-
dents, and Nurses in China: A Cross-Sectional Survey” 
which were conducted in China, and were collected in 
3 days. The article was published on 2020/08.

The next cross-sectional article with the larg-
est number of samples was related to a study entitled 
“Knowledge of dental academics about the COVID-
19 pandemic: a multi-country online survey” that was 
from different countries (Egypt, Nigeria, Iran, Ger-
many, Jordan, Indonesia, India, Saudi Arabia, Yemen, 
UK, Bosnia and Herzegovina, Italy, France, Libya, Pal-
estine, Myanmar, Thailand, Republic of Korea, Peru, 
United Arab Emirates, Serbia, Kenya). The number of 
samples in this study was 2045. Completion of ques-
tionnaires in this study took one month and this article 
was published on 2020/11.

The lowest number of samples in cross-sectional stud-
ies was related to the study entitled “A nationwide sur-
vey of online teaching strategies in dental education in 
China” which was conducted in China on September 9, 
2020, and the number of samples were 39 and it took 21 
days to collect this data.

The details of all 135 articles can be found in Appen-
dix 1[See Additional file 1].

The content and outcome of 135 articles were reviewed 
and these articles were divided into two main catego-
ries: 1: changes and concerns; and 2: opportunities and 
solutions.

Changes and concerns imposed by COVID‑19 
pandemic on dental education
The articles in this category considered mainly the impact 
of COVID-19 pandemic and concerns raised either by 
experts or true surveys, on the followings:

Teaching‑learning quality and methods
One of the issues mentioned in the articles was the prob-
lems that arose in the field of teaching and the quality of 
learning. These issues included complications in train-
ing the students on practical skills [17, 18], concerns on 
quality assurance of dental education [19], online and 
distance education and related considerations (both the-
oretically and practically) [20–22]. Learning challenges 
due to social distance and limitations [23], and the effects 
that COVID-19 has had on post-graduate education [24].

The main online and distance education and related 
concerns included difficulties in being prepared for 
online education [25, 26], the criticism that most of the 
online courses were in the form of lectures with a little 
practical training content [27], lack of motivation in stu-
dents in online education, poor internet connection on 
both students and faculty sides, and lack of necessary 
interaction between professors and students [28, 29].

Future career and how students are prepared
The impact of COVID-19 on the academic resume and 
how students will be prepared was raised by several arti-
cles, as students’ educational activities as well as their 
practical skills have decreased [30–32], and students 
in the clinic and pre-clinic departments believed that 
COVID-19 would have a negative effect on their educa-
tion [33, 34].

Among the challenges that will exist in the field of stu-
dents’ academic and professional future were the follow-
ings: impacts on the future of dental practice [35, 36], 
concerns and uncertainty about employment and stabil-
ity of the dental profession in the future [37], and con-
cerns due to professional responsibility and impact on 
clinical performance [23, 38].

Infection control concerns and challenges
The reviewed articles raised the following issues regard-
ing the challenges related to infection control:

Risk of COVID-19 infection and physical health con-
cerns [20, 23, 24, 30–32, 38], concerns about infec-
tion control and aerosol production [35, 38], challenges 
related to changes in personal hygiene and social habits 
[39], concerns about the possibility of family members 
becoming infected with COVID-19 virus [30], uncer-
tainty about adequate training in infection control and 
proper Personal Protective Equipment (PPE) sequencing, 
and feeling the need for training about COVID-19 infec-
tion [24, 34].

A negative attitude was also reported about the inter-
est in faculty members volunteering to help the medi-
cal team during an emergency [40]. On the other hand, 
most of the students tended to work for patients whose 
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COVID-19 was confirmed or suspected of having the dis-
ease [41]. Reluctant to work for a patient recovered from 
COVID-19 disease was more common among students 
in the clinical phase [34].

Theses, exams and assessments
The main challenges in this area include: problems in 
working on thesis [32], anxiety about exams [30], and 
concerns about completing clinical and graduation 
requirements [38, 42].

Financial and economic security
A number of articles have addressed student financial 
concerns [20], the economic impact of the pandemic 
[35], and financial deficiencies [17].

Students’ and staffs’ mental health
Regarding the important issue of mental health of stu-
dents and staff, articles have referred to: reactions, 
psychological effects and stress related to COVID-19 
[32, 35, 39, 43], concerns about mental health and its 
importance [20, 31], mental health and stress among 
students [17, 21, 38, 44], and the stress related to edu-
cation delivery and course management [22].

School’s policies and curricula
In this area, the articles have discussed re-evaluating 
the school’s policies and curricula [19, 45], and sus-
pending classes, and postponing all patient-selected 
care [22] (Table 1).

Opportunities, solutions and knowledge in dental 
education after facing COVID‑19 challenges
A number of the articles have discussed solutions and 
opportunities after the COVID-19 challenges, mainly in 
the following areas:

Teaching‑learning quality and methods
For quality and method-related challenges in teaching 
and learning, the following solutions have been suggested 
or primarily tested: further adaptation and modification 
of teaching methods, investment in virtual reality and 
the use of portable equipment (mannequins) [18, 46–48]; 
distance learning and virtual training as an alternative to 
face-to-face classes and technology acceptance to sup-
port clinical and theoretical education [17, 19, 25, 32, 42, 
49, 50]; the use of information and communication tech-
nology platforms and online education methods (online 
and live lectures, lectures and notes sent in the virtual 
learning environment, receiving notes via email and con-
tent production on the website, Instagram and YouTube) 
[21, 28, 30, 51, 52]; inter-institutional training programs 
(such as the COVID program) [53]; patients data collec-
tion and discussion without the need for their presence, 
virtual computerized patients (VIPs), and clinical task 
simulations [38, 54, 55]; easier and more regular access 
to e-learning resources [56]; benefitting from intelligence 
technology for the learning process [57]; easy-to-use 
virtual reality (VR) device [57–59]; access to textbooks 
in PDF format on the faculty website [58, 60]; and using 
images and videos present in the ‘3D Tooth Atlas’ [61].

In the time when all face-to-face contacts such as train-
ing programs have been reduced and dental schools 
stopped their face-to-face, practical and clinical training 
under supervision [62–64] and only emergency treat-
ments are provided in very few cases [59], it is believed 
that e-learning can probably be as effective as holding 
classes traditionally [62, 65, 66].

Study career and how students are prepared
The shape of the oral health workforce will change and 
public health education will play a role in dental educa-
tion [67]. It seems that the time has come for the dental 
workforce to be fully integrated into primary health care, 
and this is only possible through the support of educa-
tional institutions and teaching to dental students [17].

Infection control policies
For this part, items can be divided in to three parts:

Positive effects of COVID‑19 on infection control
There is an opportunity to improve infection control in 
dental education to increase preparedness for future 
infectious diseases [38]. The disease has helped students 
learn more about how the disease is transmitted and the 
efforts being made to combat the pandemic worldwide 
[50].

Table 1  Changes and concerns imposed by COVID-19 
pandemic on dental education (Results from 135 articles)

Categories Number of articles

Teaching-learning quality and methods 44 articles

Students and staff’s mental health 37 articles

Infection control concerns and challenges 24 articles

Future career and how students are prepared 19 articles

School’s policies and curricula 15 articles

Theses, exams and assessments 13 articles

Financial and economic security 11 articles
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Protective measures and strategies suggested 
or implemented
These measures and strategies include:

Protecting the health of students and staff and social 
distance [19, 66]; proper observance of PTT standard 
[42]; screening of patients by telephone interview before 
their referral to the dental school clinic [48, 68]; continu-
ous monitoring of staff and students, changing clothes 
with clean clothes when leaving school to prevent trans-
mission of the disease to family members [68]; face shield 
usage, using 70% ethyl alcohol and sodium hypochlorite 
to disinfect surfaces between each dental visit, using rub-
ber-dam to reduce virus transmission, using hand tools 
in cases of emergency treatment [69]; preoperative anti-
microbial mouth rinse [70]; booking appointments for 
online counseling by patients [58]; and using extra oral 
radiographs, creating a digital platform related to the fac-
ulty to allow sending images, remote diagnosis, review-
ing the results and discussing clinical cases with students 
[38].

Knowledge, attitude and practice of students/staff 
about infection control
Most students have been familiar with how to prevent 
getting the virus [71]. There was also a positive attitude 
when faculty members were asked about fear of COVID-
19 virus in the treatment of emergencies in patients 
whose body temperature was controlled and aerosol-
induced therapies were avoided [40, 72].

Theses, exams and assessments
Methods suggested or implemented in this part can be 
mentioned as followings:

Performing various online examination methods and 
organizing tests completely online [67, 73–75], using lock-
down browser in tests (with the lockdown browser, stu-
dents cannot search for the answer in search engines such 
as Google) [57], and performing theoretical tests through 
applications such as WebEx, Google meet, Zoom, etc. to 
monitor students at the time of writing [58, 76].

Financial and economic security
It has been suggested that various schemes should be 
planned to prevent and offset the loss of tuition and reg-
istration fees and sponsored programs [17].

Students and staff’s mental health
The only practical suggestion in this area has been allo-
cating counseling sessions and support programs for stu-
dents who need counseling [58, 77, 78].

School’s policies and curricula
These are the main suggestions in this area: consideration 
of protocols after school reopening [20]; changes in cur-
ricula (by department, faculty, or by state law) [42, 79–
81]; integration of e-learning with traditional teaching 
methods as a hybrid strategy (resulting in flexibility, time 
saving and communication improvement) [56, 63, 82, 83]; 
sharing online education resources between schools [28]; 
reviewing the schedule and clinical meetings to follow 
the guidelines related to social distance [22, 84]; quick 
but thoughtful decision making and strategic planning 
of leadership teams, communication between universi-
ties at the national and international levels and the use of 
new technologies as well as student’s projects and start-
ups in dental schools [17, 85, 86]; preparation of colleges 
for some rules such as the safety of students, patients and 
staff of the school of dentistry, training of students and 
staff in the practice of infection control and the proper 
use of PPE [68, 87, 88]; compliance with national laws 
and guidelines [67]; regular meetings to continuously 
determine the objectives and to reclassify the content to 
be presented in the courses [58, 89, 90]; and using free 
distance learning tools for both live and recorded teach-
ing [48];

Knowledge of students and staff about COVID‑19
Mostly the dental students have had the necessary 
knowledge about COVID-19, its ways of transmission 
[40, 41, 71, 91] and potential treatment approaches [92], 
and have been able to correctly define “SARS-CoV-2” 
as “severe acute respiratory syndrome coronavirus 2”, 
and have been aware of the COVID-19 virus incubation 
period [71, 93–95]. One of the common misconceptions 
has been that sneezing is a sign of illness instead of a way 
of transmitting the virus [96].

Almost all students have been aware that hygiene 
and using masks are essential to prevent the spread 
of the virus, and proper nutrition is effective in this 
regard [97, 98]. Most students were aware of the meas-
ures that should be considered for personal protection 
against the virus. They preferred soap for hand wash-
ing [98] and agreed with the effectiveness of using PPE 
[40, 41], but had little information about the appro-
priate dental setting suggested by the guidelines [99]. 
Students who assumed that gloves, masks, and other 
protective clothing during dental work had no effect 
on their protection against the COVID-19 virus were 
significantly more likely to be students in the clinical 
courses [34].

It has been suggested that knowledge about the diag-
nostic use of Polymerase Chain Reaction (PCR) test, 
serological tests, and chest x-ray, as well as being 
familiar with treatment methods such as plasma 
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therapy among students helps to identify and fight the 
virus [100–103]  (Table 2).

Appendix 2 shows which of the articles was discussed 
in each category of changes and concerns, and opportu-
nities and solutions, separately [See Additional file 2].

Discussion
The first reaction by many dental education institutions 
to the pandemic was complete shut down or restriction 
of education and service delivery to only emergency 
care [104]. When it became evident that the pandemic 
would probably be a long-lasting situation, the dental 
education institutions started to develop new and inno-
vative strategies to continue their education, research 
and care delivery activities with the lowest possi-
ble infection risk for their staff, students and patients 
[105–107]. At the same time many of these institutions 
started to share their experiences and challenges in 
continuing their activities in the pandemic era.

In this regard, this study was conducted to investigate 
the effects that COVID-19 has had on dental education, 
as well as to review the proposed challenges and solu-
tions and to assist in future research.

Scoping review, unlike systematic reviews, is a type 
of review that does not seek to answer a specific ques-
tion and does not pick the best studies on the subject 
under study, but aims to show the perspective of the 
studies done [16]. Regardless of the level and method of 
the study, the purpose of the scoping review is to help 
researchers stay informed about the types of studies that 
have been done in a particular field.

In the first months after the beginning of the COVID-
19 pandemic, most of the studies we reviewed were a 
kind of expert opinion in the form of letter to the editor, 
commentary, or review. Gradually, the number of original 
studies mainly in the form of cross-sectional studies have 
increased especially those with an online questionnaire. 

We found no longitudinal and prospective studies. While 
this was expectable because of the relatively short time 
passed from the onset of the pandemics, the findings of 
the reviewed studies should be interpreted cautiously. On 
the other hand, the nature of educational studies allow-
ing short time measurement of the outcome, have ena-
bled researchers to perform some interventional studies 
examining the usefulness of various educational methods 
such as using lockdown browser [57], comprehensive 
high-stakes online exam for final-year dental students 
[73], effect of distance education (DE) activities [108] and 
the Collaborative OMS Virtual Inter-Institutional Didac-
tic (COVID) Program [53].

The negative impact of COVID-19 on the quality of 
education was the most important challenge raised by 
several reviewed studies [17, 19, 30]. This challenge has 
been predictable and somehow inevitable due to the 
necessity of social distancing and even the closure of 
educational institutions over a period of time. Social 
distance and restrictions have made e-learning much 
more important than ever before, as emphasized by sev-
eral studies [18, 27, 51, 109–111]. This was also true for 
postgraduate dental education and residency programs 
[42, 112]. It worth to note that generally the students and 
teachers have reported a positive view of virtual educa-
tion and believed that in a time of pandemic, virtual and 
online education can be used as a suitable alternative, 
which creates a chance that online education can be used 
in the future after COVID-19 pandemic [25, 113–115]. In 
spite of its advantages, problems with providing virtual 
courses do exist. The main problems in dental education, 
which is completely dependent on practical training, is 
the inability of virtual training to transfer practical skills 
to the level of face to face training, a point raised by sev-
eral reviewed articles [20, 25, 32, 53, 116]. In a study [32], 
more than half of the students believed that virtual edu-
cation can only partially replace face-to-face education 
[32], and in another study [20], students believed that 
practical training was damaged after the introduction of 
virtual education, but virtual education in other parts of 
the educational curriculum could be successful [20].

Given that practical training is an important part of 
dental education and given the advancement of tech-
nology, it seems that this problem can be solved to 
some extent with portable tools that students can use at 
home, and recording instructional videos by professors 
and sharing them on social media or college websites or 
video sharing websites like YouTube [18, 52, 117]. Port-
able Manikin would allow for greater modularity of class-
rooms hosting preclinical training and, thus, optimal use 
of space in faculties. Moreover, use of portable equip-
ment would make it possible to adapt to future episodes 
of social distancing [18, 118].

Table 2  Opportunities, solutions and Knowledge after facing 
challenges caused by COVID-19 on dental education (Results 
from 135 articles)

Categories Number of articles

Teaching-learning quality and methods 70 articles

School’s policies and curricula 46 articles

Infection control policies 41 articles

Knowledge of students and staff about COVID-19 37 articles

Students and staff’s mental health 22 articles

Theses, exams and assessments 19 articles

Study career and how students are prepared 10 articles

Financial and economic security 2 articles
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Another issue that can be considered as a challenge in 
e-learning is the lack of motivation among students. In a 
multi-center study, most of the educational centers con-
sidered motivating students to pursue online education 
as one of the main problems [28]. As a response to this 
challenge, studies have suggested such strategies as short-
term exams of chapters taught online [119] and submit-
ting a report from the contents of the previous sessions 
by the students [120], and educators serving mainly as 
facilitators of learning [121].

Anyway, with all the challenges ahead, e-learning 
seems to be an integral part of the future of dental educa-
tion, especially after the COVID-19 pandemic. Exposure 
to the Covid-19 virus may force educators and teachers 
to revolutionize teaching [122, 123]. Researchers believe 
that new tools should be used in various aspects of edu-
cation and the education system should be updated to 
adapt to different conditions [57, 124, 125]. It seems that 
education in the future after COVID-19 will be hybrid 
that means in-person and clinical training will be com-
bined with virtual education [63, 126, 127].

The effects that COVID-19 has on education will have 
a direct impact on how students prepare and graduate, as 
well as on various aspects of their careers [23, 31, 34, 38]. 
Postgraduate students also have been concerned about 
completing graduation requirements and not having suf-
ficient practical skills [42]. The pandemic has intensified 
concerns about job shortages and difficult employment. 
Students who believed that their future work schedule 
would change after the COVID-19 pandemic, were even 
more stressed [128]. These concerns were due to the pos-
sibility of limited employment [37, 128]. On the other 
hand, COVID-19 provides a good opportunity for stu-
dents to become more familiar with the concept of pan-
demics and the importance of global health efforts during 
the COVID-19 pandemic [50], and to pay more attention 
to the importance of primary health care workforce role 
in keeping society healthy [67]. Furthermore, it seems 
that the time has come for a fundamental overhaul of the 
integration of community health and dental education. 
The situation is changing in such a way that public health 
education will play an important role in dental education 
in the future and also changes the shape of the oral health 
workforce [67].

Another aspect of pandemic-induced change in the 
pattern of dental practice is the need for more emphasis 
on infection control by the dentistry profession [35, 129, 
130]. The dental schools should not only implement strict 
infection control policies and strategies [131, 132], but 
also should prepare their students to strictly follow simi-
lar strategies in their future career [35]. This, in turn, has 
led to advancements in infection control and prepared-
ness for infectious diseases in the dental schools [38]. In 

this regard, the role of e-consultancy and tele medicine is 
crucial in minimizing the transmission of infection [133], 
and also to minimize physical contact.

Studying dentistry is costly in most countries, and 
financial security is a concern for both dental education 
institutes and students. After the start of the pandemic, 
due to the need for social distance and the lack of face-
to-face education, the issue of costs became a challenge 
[134, 135]. There seem to be several ways to meet this 
challenge, such as more universities using virtual educa-
tion to reduce costs, on the other hand reducing tuition 
and multi-stage payment or providing low-interest facili-
ties to students [22, 136].

One of the important aspects that COVID-19 virus 
can affect, and indirectly we can see the trace in differ-
ent areas of dental education, is the issue of stress and 
psychological effects on students and professors. Lack 
of progress in practical training and research, concern 
about getting the disease through patients, worries about 
the family getting the virus, and worries about upcom-
ing exams could be some of the reasons [30, 31, 137, 
138]. These stresses may have adverse effects on stu-
dents’ concentration, which will affect both their aca-
demic achievement and the treatment of patients, as 
well as their accuracy in practical work and dealing with 
patients. In order to maintain the health and efficiency of 
students, the issues that increase their concern should be 
reduced [139, 140], and to manage fear during illnesses 
such as COVID-19, dental schools should be prepared 
for psychological support [87, 141–143]. Students may 
need counseling and psychological support during and 
after the COVID-19 pandemic to minimize the negative 
impacts [21, 39, 144].

Studies on knowledge and attitudes of dental students 
and dental school staff towards COVID-19 and neces-
sary preparation against its transmission have shown 
promising results [40, 41, 71, 96, 97]. Of course, with the 
changes in the guidelines and rules for infection control 
after the pandemic and new content that is discovered 
and published daily on the COVID-19 virus, it is neces-
sary for students, faculty members, and staff to be trained 
and updated about the virus itself and how to deal with 
it [145–148]. Passing the training course in connec-
tion with covid-19 would have a direct relationship with 
improve in participants’ knowledge [41, 149–153].

Conclusion
Due to COVID-19 pandemic, dental education has now 
faced big challenges some of which have never been 
experienced before. And although the vaccination is now 
available, several dental students around the world have 
not yet received it due to the global and local inequalities 
in COVID-19 vaccine distribution. On the other hand, 
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the pandemic has created some opportunities for dental 
education as well. Most of these challenges and opportu-
nities are the same among universities, educational insti-
tutions, faculty members and students around the world. 
Thus, the findings of this review can be a good help to 
overcome the challenges ahead and also a good refer-
ence to find the suitable questions for future studies to 
answer.
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