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Abstract: Recent new zoonotic respiratory viruses have infected 
humans and led to severe acute respiratory syndrome: severe acute 
respiratory syndrome coronavirus (SARS-CoV), influenza A H5N1, 
influenza A H1N1 and Middle East respiratory syndrome coronavirus 
(MERS-CoV). The first SARS-CoV outbreak took place in 2003, in 
Guangdong, China. A decade later, another pathogenic coronavirus, 
MERS-CoV caused an endemic in Middle Eastern countries. The latest 
pandemic coronavirus infectious disease (COVID-19) has been related 
to the newly isolated severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2). For the first time since the acquired immunodeficiency 
syndrome (AIDS) in the 1980s. Dentistry is facing a new turning point. 
This critical review aims to discuss the impact of COVID-19 infection 
on oral health care. In dental practice COVID-19 patients are the main 
source of infection and symptomatic patients are more contagious. 
Dentists can be first line of diagnosis of the disease, as they work in 
close contact with patients and are at the risk of being affected by 
COVID-19 and all respiratory infections. Several guidelines for dental 
practice environments have been published by dental associations and 
regulatory boards. It is already evident that biological, psychological 
and social effects of the COVID-19 pandemic have present and future 
impacts on dental practice. Dental schools, regulatory boards, scientific 
associations, government authorities, and public and private health 
care services must join efforts to design enduring answers for severe 
and long-standing viral challenges.

Keywords: COVID-19; Dentistry; Oral Health; Coronavirus; Health 
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Introduction

Efforts towards global strategies to fight pandemics are of growing 
relevance since the frequency with which new pathogens and diseases 
emerge is increasing. Among these new health threats there are zoonotic 
pathogens which have caused new human diseases and generated 
pandemics over the past 100 years. Recent new pandemics have strong 
correlation with human density and the distribution of wildlife biodiversity 
and global disease emergencies are linked to human practices in highly 
biodiverse regions of the world.1,2
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New respiratory viruses of wildlife origin have 
caused diseases in humans and lead to severe acute 
respiratory syndrome: severe acute respiratory 
syndrome coronavirus (SARS-CoV), influenza A 
H5N1, influenza A H1N1 and Middle East respiratory 
syndrome coronavirus (MERS-CoV). They can 
cause acute lung injury, acute respiratory distress 
syndrome, and pulmonary failure. The first outbreak 
of SARS caused by a coronavirus (SARS-Cov) took 
place in 2003, in Guangdong, China. A decade 
later, another pathogenic coronavirus, the Middle 
East respiratory syndrome (MERS-CoV) caused an 
endemic in Middle Eastern countries.3,4 On December 
2019, there was an outbreak of pneumonia in Wuhan, 
Hubei province, China. The new pneumonia has been 
related to a newly isolated severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). In a fast-global 
dissemination, on May 27th, 2020, SARS-CoV-2 
and the disease it causes, COVID-19 was already 
diagnosed in 5,488,825 people and caused 349,095 
deaths.5,6 This critical review aims to discuss the 
impact of community dissemination of COVID-19 
infection on oral health care, approaching it as a 
new turning point.

Transformative effects of 
pandemics on the history of 
health care

The 1918 influenza pandemic was the deadliest 
event in human history and caused 50 million or more 
deaths and, for just over a century, all other pandemics 
and disease emergences have been measured by 
comparison to 1918 events. Like 1918 pandemic 
influenza, Covid-19 is associated with respiratory 
spread, an undetermined percentage of infected 
people with asymptomatic cases transmit infection 
to others, and there is high fatality rate.7

Pandemics have had devastating and transformative 
effects on society, economy, and health systems. 
The human immunodeficiency virus (HIV) is an 
example of a zoonotic virus which emerged from 
primates. It spread across Africa by truck routes and 
sexual practices and the acquired immunodeficiency 
syndrome (AIDS) became a persistent pandemic.7 
First diagnosed in 1981 and initially restricted 

to minority groups, AIDS has become one of the 
biggest world health challenges. The AIDS pandemic 
revolutionized health care protocols, instituting new 
protective measures.8,9,10

Dentists used to treat patients without gloves, 
masks or eye protection faced a new scenario. In 
1985, The New York Times published an article 
stating that masks would hinder the dentist-
patient relationship.11 In 1990, the American Dental 
Association appealed to the courts against the 
mandatory use of protective equipment, claiming 
that no professional had contracted the disease. 
Nowadays, after all accumulated knowledge since 
AIDS, resistance to the use of protective equipment 
in dental care seems impossible. Like AIDS did in 
the 1980s, now COVID-19 raises the awareness of 
dental aerosols and pushes dentists to review safety 
standards and to innovate ways to safely deliver 
care for patients.11,12

The control and the end of a pandemic is diffuse 
and not mainly determined by medical and health 
considerations. The social pressure of people wanting 
to return to normal life is determinant. Population 
becomes inpatient and gradually returns to their 
regular life, despite the health risks and the number 
of deaths. Health authorities and governments must 
reduce the transmission of infection while there is 
social collaboration. The world will have to deal with 
COVID-19 pandemic while an effective treatment 
or vaccine is not available. New developments are 
necessary and already emerging. They will be tested, 
improved, and adapted.13

Cross infection risk in dental 
settings

SARS-CoV-2 is a new virus to which the human 
population has no immunity and the threat it poses 
is in the fast rate.13 Initially, knowledge of human 
to human transmission of SARS-CoV-2 was based 
on experience from the previous two epidemics 
caused by coronaviruses (SARS-CoV and MERS-
CoV). Now it is known that COVID-19 patients are 
the main source of infection. The virus is primarily 
transmitted from an infected person via respiratory 
droplets or aerosols after coughing, sneezing 
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(within 1 metre) or close personal contact resulting 
in the inoculation of mouth, nose or conjunctivae. 
Transmission may also occur through fomites by 
contact with surfaces in the immediate environment 
or with objects used on or by infected people. Four 
categories of transmission routes have been proposed: 
(a) symptomatic transmission (direct transmission 
through contact with a symptomatic individual); (b) 
presymptomatic transmission (direct transmission 
through contact with an infected individual before 
he/she experiences symptoms); (c) asymptomatic 
transmission (direct transmission from an individual 
who never experiences noticeable symptoms); (d) 
environmental transmission (transmission through 
environmental contamination, not by close contact 
with other people). There is current evidence that 
most transmission occurs from symptomatic people 
to others not wearing personal protective equipment 
(PPE) and in close contact.14,15,16,17

Incubation period varies from 0 to 14 days in 
human to human transmission, and median incubation 
period is 5-6 days. A much longer incubation period 
up to 24 days has been reported in one study in 
China. Additionally, samples taken from patients 
recovered from COVID-19 continuously show a 
positive RT-PCR test, which has never been seen in 
the history of human infectious diseases. Patients 
asymptomatically infected or in incubation of COVID-
19 may pose serious challenges for disease prevention 
and control.18,19,20

SARS-CoV-2 RNA has been detected in the self-
collected saliva of most of 12 infected patients from 
Hong Kong. Although extrapulmonary detection of 
viral RNA does not necessarily mean an infectious 
virus, positive viral cultures of some samples 
collected from the 12 patients indicated that saliva 
contained live viruses. Thus, saliva could emit virus 
even during normal breathing of asymptomatic 
patients.21,22 Transmission should be of real concern 
in dental clinics, environments where it is hard to 
avoid the generation of large amounts of aerosol and 
droplets mixing patient’s saliva and blood during 
dental practice.23

Surface viability of SARS-CoV-2 and surface 
disinfection is of great relevance for oral health care. 
The virus has been described as viable in aerosols 

(up to 3 hours), on plastic surfaces (up to 72 hours), 
on stainless steel surfaces (up to 48 hours), on copper 
(up to 4 hours), and cardboard (up to 24 hours).24 
Various types of biocidal agents are used worldwide 
for surface disinfection of coronaviruses. Sodium 
hypochlorite (0.1%) and 62-71% ethanol significantly 
reduce coronavirus infectivity on surfaces within 
1 min exposure time.25

Mental health risk for health 
workers

It is already evident that the effects of the COVID-
19 pandemic include mental health implications. 
Research priorities are required to monitor and 
report rates of mental health issues and to develop 
better understanding and new interventions to 
be adopted across the general population and 
vulnerable groups, such as health workers. China, 
the country where the pandemic started, has seen 
significant impacts on health professionals and 
health services. The suspension of non-emergency 
dental treatment may bring negative consequences 
on patients’ oral health and treatment needs.26,27 USA 
dental schools are dealing with increased anxiety 
in students, faculty, and patients, who must adjust 
to new teaching methods while fearful for their 
safety and health .28

While it is too early to thoroughly evaluate 
the psychological impacts of COVID-19, previous 
experience from the 2003 SARS outbreak can be a 
predictor. High levels of perceived stress among 
health professionals have been reported, even in 
nursing students, despite their reported confidence 
in infection control procedures.29 Experience shows 
that health care services and systems should care 
about workers’ mental health. Post-traumatic stress 
disorders symptoms among health professionals 
have been positively associated with levels of fear. 
Individuals with greater family responsibilities may 
have increased levels of fear and worry related to an 
infectious disease.30

A highly contagious disease may generate post-
traumatic stress disorder symptoms resembling those 
caused by extreme stress situations such as terrorist 
attacks. What heavily impacts mental health is the 
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fact that the risk of contagion does not have a definite 
moment of occurrence. The source of post-traumatic 
response is not only rooted in the contagion but 
also in its prevention and chronic stress produced 
might extend for up to 12 months after situation 
resolution.31,32 Patients and professionals with common 
flu symptoms may develop stress, fear, mental distress, 
and worsen psychiatric symptoms. Even though 
most COVID-19 cases are asymptomatic or mild, 
psychiatric implications can be significantly high.33

Oral health professionals have been reported to 
be at greater risk of COVID-19 infection, based on 
three physical job attributes from the United Sates 
Department of Labor (daily physical proximity, daily 
exposure to disease and infections, and daily contact 
with others).34 The lack of full knowledge of a highly 
transmissible respiratory disease, its inadequate 
testing, limited treatment options, insufficient PPE 
and medical supplies are sources of stress and may 
overwhelm health systems. During and after the 
pandemic, emergency and nonemergency dental 
patients will be treated in oral health care settings 
by professionals with little or no mental health 
training. Covid-19 mental health consequences on 
health workers should be addressed at organizational 
level through official public and local planning. 
Assessment and intervention for psychosocial concerns 
are necessary in working environments and should 
include mechanisms for their identification, referral, 
and treatment.35,36

Dealing with COVID-19 pandemic 
in oral health services

Pharmacological and non-pharmacological 
interventions can be adopted to deal with the new 
pandemic. At least three types of non-pharmacological 
interventions have been used at population level to 
deal with its first wave: (a) increased alertness and 
hygiene; (b) identification and isolation of infected 
people; (c) lockdown. Dentists can be first line of 
diagnosis of the disease, as they work in close contact 
with patients and cross infection control measures are 
essential to avoid the spread of respiratory diseases. 
Due to the nature of dental procedures and the large 
number of droplets and aerosols which could be 

generated, today’s standard protective measures in 
daily dental clinical work are not effective enough 
to prevent the spread of COVID-19.13,37

Several guidelines for dental practice environments 
have been published by dental associations and 
regulatory boards. They have recommended the 
suspension of non-emergency dental treatment while 
providing emergency dental services only. Ideally, 
dental procedures which can generate aerosols should 
be performed in negative pressure environments or 
with the use of High Efficiency Particulate Arrestance 
(HEPA) Filters. A synthesis of recently published 
recommendations for emergency oral health care is 
listed in Figure.38,39,40,41,42,43,44

After COVID-19 pandemic, the School and Hospital 
of Stomatology, Wuhan University, China has destined 
specific building floors for the provision of emergency 
dental care and rooms are separated into colors 
according to risk of contagion. Yellow rooms are 
used for triage and as waiting areas. Orange rooms 
are single chair clinics where asymptomatic patients 
are treated with reduced production of droplets and 
aerosols. Red rooms are single chair isolation facilities 
where COVID-19 suspected, confirmed or recovered 
patients (until one month after hospitalization) are 
treated. In red rooms droplets and aerosols can be 
produced. Separate entrances for red rooms are 
provided for patients and staff and the entire isolation 
area is immediately disinfected after each patient.37 
Other countries are also taking precautions. In the 
United Kingdom, the National Health Service is 
establishing local dental urgent care systems where 
dental offices will receive suspected or confirmed 
COVID-19 patients, with specific PPE.44 USA dental 
schools have postponed direct patient care.28

Ideally, dental treatment should be provided in 
individual patient rooms whenever possible but 
specific guidelines for collective dental practices have 
been published. To prevent the spread of pathogens, 
dental facilities with open floor plans should adopt 
easy-to-clean floor-to-ceiling barriers between chairs. 
They enhance portable HEPA air filtration systems. 
Rooms must measure at least 97 ft2 and dental chairs 
should be 6ft apart.40,43

A new professional-patient relationship arises, 
and dental settings should balance the need to 
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provide services while minimizing risk to patients 
and dental healthcare personnel. Regardless of the 
degree of community spread, dentists must screen 
all people who enter the dental setting for symptoms 
of COVID-19. Dental treatment should be provided 
after considering both the risk of delaying care and 
the risk to professionals of healthcare-associated 
disease transmission. Health professionals must 

adopt new tools such as remote treatment via chat, 
video conversation, and teledentistry.40

During social distancing times dental professionals 
are limited to delivering emergency treatment. When 
routine oral health care is reestablished services will 
have to deal with new costs, particularly those related 
to health and safety issues. It urges dental associations 
and regulatory boards to raise discussions and to 

Environmental Measures Treatment and Professional Measures Patient Measures 

Manage the operating area as potentially 
affected by infectious and highly contagious 
diseases. Use clinical waste containers 
without manual contact.

Reinforce hand hygiene.

Identify potentially infected patients through 
telephone or teledentistry before they reach 
the practice. Ensure patients` temperature 
is 100.4oF or 38.0oC maximum before 
treatment.

Consider all surfaces in the waiting room 
at risk

Operating staff should wear N95 or FFP2 
masks. Administrative staff should wear surgical 
masks and be protected by physical barriers.
Ensure cleaning staff wears appropriate PPE.

Make alcoholic disinfectant and masks 
available to patients in the waiting room 
and stimulate its use. Reinforce respiratory 
etiquette.

There should be no more than one patient 
in the waiting room. When the presence 
of more than one person is necessary, the 
waiting room should present at least 13 ft2 
per person who should stay 6 ft apart.

Wear disposable gloves.
Use antimicrobial mouthrinses prior to 
treatment (1% hydrogen peroxide solution 
or 0.2% depovidone solution).

Consider all surfaces, chairs, and doors 
as potentially infected. Extra items such as 
magazines and toys must be removed.

Wear full face shields or goggles.
Schedule a COVID-19 infected or 
suspected person as the last patient of the 
day.

Frequently sanitize the air conditioning 
system. Aerosol producing procedures must 
be conducted with closed doors.

Wear disposable impermeable long sleeve 
overshirts tightened at the wrists.

Ask patients to preferably attend dental 
appointments unaccompanied.

Provide adequate periodic air exchange. Wear disposable surgical caps. ---

Reinforce the regular application of 
appropriate disinfectants on work surfaces, 
supplies and equipment located within 6ft of 
patient at the end of treatment.

Wear disposable shoe covers. ---

Have work surfaces empty and protected by 
protective film.

Use high-volume saliva ejectors. ----

Cover any information technology equipment 
with protective film.

Minimize aerosol generation and use dental 
dam for aerosol-generating procedures.

---

Clean and disinfect the environment 15 
minutes after a patient without suspected or 
confirmed COVID-19 has left.

Provide close health status monitoring for oral 
health care, cleaning and administrative staff.

---

Wait enough time for air changes to remove 
potentially infectious particles when a known 
COVID-19 patient leaves the dental setting 
before cleaning and disinfecting.

--- ---

Consider the use of a portable HEPA 
air filtration unit while patient is actively 
undergoing, and immediately following, an 
aerosol-generating procedure.

--- --

Adopt safe standard procedures for cleaning, 
packing and sterilizing dental instruments.

--- ---

Figure 1. Oral health care measures commonly recommended after COVID-19.
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advocate long-term social security strategies and 
financial education.45 Public oral health services are 
facing particularly challenging times. Changes in 
clinical routines, refurbishment of dental settings 
and expenditure with PPE will raise services costs. 
At the same time, the association of populations with 
untreated needs, job losses, and lower income will 
increase demand on public health systems and call 
for innovative public policies.

Conclusions

Looking back in time it is noticeable that today’s 
pandemic is the most recent severe respiratory viral 

disease of zoonotic origin to strike the world. The 
first 2003 SARS-CoV outbreak mostly affected China. 
A decade later, another coronavirus disease, MERS-
CoV, became endemic in Middle Eastern countries. 
Since December 2019, COVID-19 has left China and 
crossed all international borders. In few months, oral 
health care services have been challenged and provided 
emergency changes for emergency times. Beyond that, 
for the first time since the 1980s, dentistry is facing a 
new turning point. Dental schools, regulatory boards, 
scientific associations, government authorities, and 
public and private health care services must join efforts 
to design enduring answers for severe long-standing 
viral challenges.
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