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Abstract
This article describes what changes have had to be made to the functioning of dental practices due to the 
COVID-19 pandemic and how the pandemic has affected dental staff. Dentists are at high risk of infection 
and this is associated with fear, including the fear of being infected by their co-workers and patients, or 
that they will infect their families. The introduced changes include increased protective measures, and the 
introduction of additional questionnaires and procedures. In dental practices, the use of personal protective 
equipment (PPE) has been increased and changes have been introduced in the functioning of surgeries 
in accordance with the recommendations of dental associations and governments. The aforementioned 
changes have significantly reduced the comfort of dental work, increased the costs of treatment and re-
duced the availability of dental treatment. A novel solution to this situation has been the implementation 
of teledentistry, which helps to reduce the number of non-emergency visits. This process involves the re-
mote facilitation of dental treatment by means of technology (i.e., phone or the Internet) without direct 
contact with the patient. Due to the restrictions implemented during the pandemic, many universities have 
introduced remote or hybrid teaching for both didactic and practical classes.
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Introduction
Severe acute respiratory syndrome coronavirus 2 

(SARS‑CoV‑2) is the 7th virus in the coronavirus family. 
This virus is very easily transmitted by contact with in‑
fected individuals, both symptomatic and asymptomatic.1 
Restricting out-of-home movement, social distancing, the 
cessation of almost all work activities, and wearing pro‑
tective masks and gloves are intended to minimize the 
transmission coronavirus disease 2019 (COVID-19).2 The 
COVID-19 pandemic has had a significant impact on the 
lives of all human beings.3,4 Contact with other people has 
been reduced or eliminated, which has significantly af‑
fected mental health along with personal and professional 
life.5,6 Medical professions, depending on their specializa‑
tion (different distances between workers and patients), 
are exposed to infectious agents to varying degree.7 Den‑
tists are most at risk of COVID-19 infection, even more 
than nurses and general practitioners.2 This fact results 
from immediate contact with the oral cavity, where the 
virus is present. Moreover, water spray, which can reach 
up to 2–3 m from the patient’s mouth, considerably in‑
creases dental personnel’s exposure to the virus.8,9 This 
has resulted in many changes in the functioning of dental 
practices.10,11

The aim of  this article was to describe and discuss 
changes in the availability and quality of dental services 
and dental education during the COVID-19 pandemic 
based on a review of the literature.

Method
The selected articles were obtained by searches, using 

Google Scholar and PubMed. The selection of  scientifi‑
cally valid sources took place between December 1 and 
29, 2020. The following keywords were used: ‘COVID-19’; 
‘SARS-CoV2’; ‘pandemic’; ‘coronavirus’; ‘dentistry in the 
pandemic’; ‘teledentistry’; ‘dental education’; ‘stress’; ‘pro‑
tective measures in the pandemic’; ‘psychological impact’; 
and ‘mental health’. Out of 96 retrieved articles, 51 items 
were selected for this paper. Bibliographic reviews, sys‑
tematic reviews, meta-analyses, cohort studies, and stud‑
ies in English, Polish or Croatian were included. The ex‑
clusion criteria were as follows: articles not related to the 
topic; animal studies; full text not available; and articles in 
other languages. No time limits were applied during the 
screening phase with regard to the scientific articles.

Psychological consequences 
of COVID-19

At the onset of  the pandemic, there was no knowl‑
edge on the transmission of SARS-CoV-2, and therefore 

no guidelines were introduced. As a  result, dentists did 
not fully know how to proceed, and the first reaction 
of many of them was to close down their offices at the end 
of March 2020.12

Doctors’ main concerns were the fear of infecting their 
family, their own safety and the awareness of  the mor‑
tality due to COVID-19 infection.13,14 Healthcare work‑
ers were not immune to the psychological consequences 
of  COVID-19.15 They were at higher risk of  developing 
anxiety, depression and high levels of  stress during the 
outbreak of SARS-CoV-2.15,16 The reasons for this includ‑
ed excessive workload, inadequate personal protective 
equipment (PPE) and the feeling of  being inadequately 
supported.15,17

The concern about being infected with COVID-19 
by a  patient was a  major psychological strain.14,18 Fur‑
thermore, psychological distress has been identified as 
a cause of the potential reduction in the quality of treat‑
ment provided. It seems that young practitioners became 
more stressed when the spread of COVID-19 accelerated. 
It was noted that decision-making skills, clinical experi‑
ence, the ability to deal with the encountered difficulties, 
and job satisfaction were higher in specialized dentists, 
who managed stress more effectively than novices.19the 
aim of  this study was to evaluate the level of  perceived 
stress (PS Moreover, dentists working within the private 
sector (clinics and/or institutions) experienced higher 
levels of stress than dentists working in hospitals or state 
institutions.19

A survey conducted in March 2020 among 650 dentists 
from 30 countries in Europe, Asia, Australia, and North 
America showed that 66% of respondents wanted to close 
their practices until a significant decrease in COVID-19 
cases, 87% of  individuals were afraid of  being infected, 
92% had concerns about infecting family members, and 
72% felt nervous talking to a patient in close proximity.10 
Moreover, a survey conducted in April 2020 among 365 
dentists in Northern Italy reported that 6.2% of respon‑
dents experienced anxiety intensely, 37.4% experienced 
it lightly and 23.6% experienced it moderately.20 Intense 
sadness was felt by 12.6% of individuals and intense anger 
by 9.3%, while 44.1% of  respondents did not experience 
anger at all.20 In conclusion, health professionals experi‑
enced different emotions and moods at different levels, 
but anxiety and stress were the most common. The fear 
of infection was inherent in the experiences of dental pro‑
fessionals.

Changes in the organization 
of dental practices

In the dental practices which were reopened or were 
not previously closed, increased personal protection 
measures and changes in the functioning of these practic‑
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es were applied in accordance with the rapidly changing 
recommendations from dental associations and govern‑
ments.8,21 Dentists were to avoid planned patient treat‑
ment during the COVID-19 pandemic, with only pain 
patients being treated and those needing urgent assis‑
tance.2,21 The recommendations also included abstaining 
from the aerosol-generating procedures which involve us‑
ing a  turbine, a  handpiece or air-water syringes. Unfor‑
tunately, these instruments are necessary to achieve the 
right quality of treatment.22

Changes in the functioning of dental practices included 
larger intervals between patients and fewer patients being 
treated to prevent contact in the waiting room, increased 
frequency of disinfection, taking additional medical his‑
tory of  the potential contact with a  coronavirus patient 
or COVID-19 symptoms, and more restrictive treatment 
protocols.8,21 The SARS-CoV-2 virus can persist on sur‑
faces from a few hours to several days, depending on the 
type of surface, temperature or humidity. This reinforced 
the need for thorough disinfection of all surfaces in the 
dental practice.23 Each area in the waiting room was as‑
sociated with a  risk of  infection. Therefore, in addition 
to ensuring adequate periodic air exchange, all surfaces, 
chairs, magazines, and doors that could come into contact 
with medical staff and patients were to be treated as “po‑
tentially contaminated”.2 The complete removal of  leaf‑
lets and magazines from the dental office was also to be 
considered.24 In order to reduce the number of people in 
the office, people accompanying the patient were asked to 
wait outside or in a car, the exception being when the pa‑
tients were unable to arrive to the appointment by them‑
selves due to their health condition.2 In the waiting room, 
the chairs were taped and marked with social distance 
signs.24 The whole air conditioning system required strict 
and frequent decontamination.2

Protective measures
Personal protective equipment included N95 or pref‑

erably N99 masks (FFP2 and FFP3, respectively), dispos‑
able aprons and caps, easily washable shoes, and addi‑
tional protection of the doctor’s eyes and face in the form 
of a face shield, instead of just protective glasses.8 Proper 
hand hygiene has been identified as the most important 
factor in reducing the transmission of  microorganisms 
to patients.23 Dentists were advised to avoid or minimize 
situations that may cause the formation of  aerosol. The 
use of high-volume saliva ejectors was advised to reduce 
the production of droplets and aerosol.2 Since the num‑
ber of  pathogens contained in the human saliva is very 
high, rinsing the mouth with antiseptic liquids can reduce 
the amount of  infectious particles, but cannot eliminate 
the virus from the saliva entirely.2 Many products, such 
as chlorhexidine (CHX), cetylpyridinium chloride (CPC) 
and essential oils (EO), have been used in oral rinses. 

They exhibit antibacterial, antifungal and antiviral prop‑
erties.25 The use of a rubber dam while performing proce‑
dures was recommended to reduce contact with the saliva 
by reducing the number of  droplets around the operat‑
ing field by 70%.8 If the use of a rubber dam was not pos‑
sible, it was recommended to treat the cavities with hand 
tools.8 The use of a face shield was highly recommended. 
However, the use of magnifying glasses and a microscope 
was cumbersome due to the bulk of the mandatory attire.8 
Minimally invasive procedures were also recommended 
to avoid increased salivary secretion, coughing or vomit‑
ing, which also may affect the quality of treatment.8 The 
procedures involving taking tomography or extraoral X-
rays instead of intraoral projections were favored. More‑
over, the use of  scaling or other treatment producing 
spray needed to be limited.8,12,21

In addition, the time required for the treatment of a sin‑
gle patient has been prolonged, due to the initial inter‑
viewing of  patients for COVID-19-related medical his‑
tory, pre-qualification surveys for COVID-19 and the 
measurement of body temperature.26

Cost increases
The aforementioned changes have significantly reduced 

the comfort of dental work, increased the costs of treat‑
ment and reduced the availability of  dental services.21 
Financial stress and anxiety are some of  the important 
aspects of  financial mental health, which can impact 
an  individual’s cognitive, emotional and relational well-
being.19 According to a telephone survey carried out be‑
tween March 24 and April 2, 2020 in Germany, carried 
out after 135 days of  restrictions, 12–29% of  practices 
were not able to cover their operating costs.27 The longer 
the restrictions, and the associated closures, reductions 
in the number of  patients and increases in the amount 
of new PPE last, the worse off dental practices and clinics 
will be.27

The overall need to introduce the aforementioned ad‑
ditional PPE came with additional costs. Since the start 
of  the pandemic, the costs of  personal protective mea‑
sures and additional disinfectants have increased.21 As 
the number of patients has been reduced and costs have 
grown, some dentists have been forced to introduce ad‑
ditional fees for each visit or to increase the price of treat‑
ment.26 A partial economic evaluation was carried out in 
Brazil, using the activity-based costing method to calcu‑
late the purchase of the PPE and decontamination solu‑
tions recommended for dental clinical practices during 
the COVID-19 pandemic.28 Two scenarios were com‑
pared – pre-COVID-19 and post-COVID-19, by taking 
prices from at least 3 online quotations made in May 2020. 
The pre-COVID-19 scenario included the standard use 
of  disposable gloves, disposable masks, disposable caps, 
disposable coats, and safety glasses. The post-COVID-19 
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scenario included the use of disposable gloves, N95/FFP2 
masks, disposable masks, disposable caps, disposable 
shoe covers, waterproof medical coats, disposable gowns, 
protective goggles, and face shields. Each disposable item 
was replaced after each patient. The waterproof medical 
coat was recommended to be used for the whole day. The 
dentists and dental hygienists were advised to use protec‑
tive goggles and face shields, which were disinfected be‑
tween patients. The cost of the protective goggles and face 
shields was spread over the number of uses and the equip‑
ment was recommended to be replaced every 6 months. 
Prior to the COVID-19 pandemic, the direct costs of bio‑
safety recommendations amounted to R$0.84 per patient, 
R$6.69 per service shift and R$3,413.94 per year. The 
post-COVID-19 costs of biosafety recommendations re‑
sulted in R$16.01 per patient, R$128.07 per service shift 
and R$32,657.96 per year. The costs of disposable PPE in 
the post-COVID-19 scenario consisted of R$122, which 
was 95.26% of  the total.28 The results of  the abovemen‑
tioned study show that changes in biosafety protocols 
during the COVID-19 pandemic have significantly in‑
creased the costs of  dental consultations.28 Most fixed 
costs, such as the staff costs, materials and installments, 
are difficult to reduce and require redundancies.27 A large 
number of costs, such as the costs of disinfectants, PPE 
and disposable materials, will only grow.20,27 Without in‑
creases in the service costs, dental clinics will not be able 
to survive.27 However, an increase in the treatment costs 
means a  decrease in the availability of  dental services, 
and, while almost all large- and small-scale sectors are on 
the verge of losing their ground, the dental healthcare sec‑
tor is no exception.1,19,27

Teledentistry
The closure of  dental offices resulted in the lack 

of  proper dental care, and consequently a  deterioration 
in patients’ oral health.12 However, a new and interesting 
solution to the situation of  the pandemic turned out to 
be teledentistry. Teledentistry involves the remote facili‑
tation of  dental treatment by means of  technology (i.e., 
phone or the Internet) without direct contact with the 
patient.29 It can take the form of a real-time consultation 
or be realized through the store-and-forward method.30,31 
A real-time consultation involves a video conference be‑
tween the doctor and the patient.32 Based on the patient’s 
history and clinical symptoms, the dentist makes a  de‑
cision about the necessity of  the patient’s appearance at 
the dentist’s office. In situations where dental treatment 
does not have to be undertaken immediately, appropri‑
ate detailed instructions for home medical care should be 
provided by means of  teleinformation and prescriptions 
should be issued for the recommended medication.1 Ad‑
ditionally, the store-and-forward method involves shar‑
ing clinical information between specialists for consul‑

tation and treatment planning.33 The patient does not 
participate in this form of  consultation.29,34 There may 
be exchanges between physicians, involving radiographs, 
graphical representations of periodontal and hard tissues, 
treatment, laboratory results, photographs, and other 
information transportable through multiple providers.34 
A  third method has also been described, known as the 
remote monitoring method, in which patients are moni‑
tored remotely in real time, and can be either hospital-
based or home-based.35

Teledentistry has the potential to address patients’ ther‑
apeutic needs and reduce healthcare costs.34 It enables re‑
dressing the balance in access to dental care for patients 
in rural areas, nursing homes, and those who have mo‑
bility or transportation problems.1,31,36 Moreover, it plays 
an important role in many fields of dentistry and enables 
rapid diagnoses of patients at a distance. In the case of im‑
pacted or semi-impacted third molars, a remote diagnosis 
brings the same results as a  real-time diagnosis.37 With 
the help of teledentistry, orthodontic specialists can pre‑
pare, advise, and even supervise general dentists when 
a patient is unable to see an orthodontist.38 A diagnosis 
of caries in young children is performed just as well with 
teledentistry as it is conventionally.39 Of course, it will not 
replace most dental visits, but at the same time provides 
many advantages.30

Education of future dentists
Medical and dental universities educating future doc‑

tors and dentists are also facing a  problem. Many uni‑
versities have introduced online or hybrid teaching. So‑
cial distancing continues to be one of the most effective 
means of  protection against the infection. Therefore, 
classes with a larger number of students, such as lectures 
and seminars, have been moved completely to online plat‑
forms.40,41 All types of knowledge testing, such as exams, 
colloquia and tests, have been conducted online as well. 
Whether or not such solutions can produce measurable 
effects on education will have to be evaluated in the fu‑
ture.40

Although e-learning is considered enjoyable by many 
students,42,43 they are still worried about acquiring practi‑
cal skills entirely through online learning.44 Some dental 
students may have fewer opportunities to practice and 
develop their manual and practical skills, which are par‑
ticularly important in dentistry.45 Learning on phantoms 
during pre-clinical classes can only partially compensate 
for the lack of contact with actual patients.46

The fact that students might not learn certain practical 
skills due to the lack of actual clinical classes could prove 
to be a major problem. The consequence of this could be 
an extended transition time from a student to a qualified 
healthcare professional, due to the need to catch up on 
their clinical skills. Students of senior years are faced with 
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the worst situation, since they will not have time to catch 
up, in contrast to younger students. Therefore, many uni‑
versities have prioritized the organization of  classes for 
students who perform clinical procedures.47 Many stu‑
dents have therefore expressed the need to return to the 
traditional form of education in the near future. However, 
they realize that the way of education may have changed 
for the years to come.48 On the other hand, a positive ef‑
fect of online education turned out to be that it has en‑
couraged students to expand their knowledge on their 
own and to use resources provided on the Internet, such 
as webinars, clinical videos, etc.48,49

Changes in the way education is provided have regarded 
not only students, but also academic teachers, who addi‑
tionally do clinical work in their own offices. The changes 
caused by the pandemic have significantly affected both ar‑
eas of their responsibilities. New solutions and procedures, 
which continue to be introduced practically overnight, re‑
sult in increased feelings of stress and anxiety. Doctors who 
are also academic teachers speak out about the burden they 
feel particularly during this time of crisis.47,50

Overview and future perspectives
During the course of the pandemic, increased feelings 

of  fear, anxiety and sadness have been observed among 
dentists. Due to these emotions, many practices closed 
down at the beginning of  the pandemic, making it dif‑
ficult for patients to access treatment. Changes such as 
extended breaks between patients and accepting only ur‑
gent cases had a similar effect. Increased safety measures, 
such as additional protective clothing, antiseptics, etc., 
resulted in increased treatment costs. Increases in prices 
were not always reimbursed. Choosing alternative meth‑
ods of  treatment may not give equally good results and 
could result in a lower quality of dental services. However, 
the full quality of dental treatment during the COVID-19 
pandemic will certainly still be examined from a  long-
term perspective.

Based on the literature, it can be concluded that the lon‑
ger the pandemic lasts, the higher the stress among medi‑
cal workers. Personal protective equipment will become 
part of the daily operation of dental practices. Teledentistry 
will develop more rapidly and on a larger scale, so that it 
can be of use to patients more than it used to be. Modern 
technology and wide access to the Internet could make this 
possible. The Internet will also play a  greater role in the 
education of  future dentists. However, it will not replace 
practical classes and contact with real patients.

To sum up, the COVID-19 pandemic is forcing changes 
in the education of dental students as well as in everyday 
dental practice. It also affects the availability and quality 
of dental services for patients. Consequently, new proce‑
dures have been developed and quickly implemented into 
everyday work. Until the epidemiological situation calms 

down, the changes introduced will stay with us longer and 
could possibly last forever. 
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