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Abstract
Transmission of coronavirus disease 2019 (COVID-19)—caused by novel severe  

acute respiratory syndrome coronavirus 2—through aerosolised saliva and respiratory 
droplets is possible when aerosol-generating dental procedures are performed. 
Consequently, dental practitioners are at increased risk of being infected when treating 
COVID-19 patients. A comprehensive review of the current literature on precautions  
when providing dental care during the COVID-19 pandemic is discussed and 
recommendations for dental practitioners are made. Dental practitioners should  
actively keep themselves abreast of the guidelines published by both national and 
international authorities and adhere strictly to them.
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Introduction
Coronavirus disease 2019 (COVID-19) is caused by 

novel severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) and was first reported to the World  
Health Organization (WHO) as pneumonia of unknown 
aetiology in the Chinese city of Wuhan on 31 December 
2019. Since then, COVID-19 has spread across the globe 
and a pandemic was declared on 11 March 2020 by the 
WHO.1 COVID-19 is transmitted through respiratory 
droplets and contact routes.2 Respiratory droplets are 
defined by the WHO as >5 µm in diameter and can be 
either aerosols (<50 µm) or spatters (>50 µm).3 Although 
airborne transmission by droplet nuclei (<5 µm) has 

not been ruled out, it is unlikely to be the main route  
of transmission.4,5

Aerosol-generating procedures are routinely  
performed in dentistry. Since SARS-CoV-2 has been 
found in saliva,6 it is also possible that COVID-19 can  
be transmitted by aerosolised saliva. The risk of  
nosocomial transmission is considered high in a dental 
setting. The WHO has recommended droplet and  
contact precautions for healthcare workers who are  
caring for COVID-19 patients.7 This guideline included 
additional precautions for airborne transmission in  
clinical settings for aerosol-generating procedures.
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Past experience in respiratory infection pandemics 
suggests that the dental profession can be overlooked 
when new infections emerge.8 Currently, there is also a 
lack of guidance on precautions when providing dental 
care during the COVID-19 pandemic. In this review, we 
examine the literature on the subject and recommend 
several precautionary measures that can be taken.

Transmission Routes in Dentistry
Contact transmission is one of the main modes of 

transmission in COVID-19,2 and it can occur through 
fomites in the immediate environment or through  
objects used by an infected person.9 Environmental 
contamination is shown to be possible even in infected 
patients who showed mild symptoms.9 SARS-CoV-2  
can persist on surfaces from between a few hours to  
several days, depending on the surface type, temperature 
and humidity of the environment.4,10 A laboratory 
experiment that used droplet nuclei of SARS-CoV-2  
(<5 µm) had demonstrated that viable viruses could 
remain suspended in the air for up to 3 hours.11 On 
plastic and stainless steel surfaces, the virus can  
remain viable for up to 72 hours; on copper and  
cardboard surfaces, it becomes non-viable after 4 and 
24 hours, respectively.11

Another established mode of transmission of  
COVID-19 is through expelled respiratory droplets  
(>5 µm),2 and they are classified as either aerosols  
(<50 µm) or spatters (>50 µm).3,12,13 Direct droplet 
transmission occurs after the mucosae or conjunctivae  
are exposed to respiratory droplets from an infected  
patient in close proximity. Since the SARS-CoV-2  
virus measures approximately 50–200 nm, aerosols 
can contain large amounts of viruses.14 Aerosols can be 
suspended in the air for up to 30 minutes before they  
settle on surrounding surfaces or are inhaled into the 
respiratory tract.15 Smaller aerosol particles that measure 
5–10 µm have the potential to penetrate deeper into 
the smaller lung passages and have the highest risk of 
transmission.2,12,16,17 When they are ejected from the  
oral cavity, splatter particles behave in a ballistic  
manner and follow an arcing trajectory that is similar  
to that of a bullet. These larger particles are only  
suspended in the air for a brief interval.16

Airborne transmission by droplet nuclei (<5 µm) is 
a controversial issue since it has not been ruled out  
by current evidence.4 Droplet nuclei are either  
formed from the evaporation of larger droplets or are 
found in dust particles. They have the ability to remain  
suspended in the air for longer periods and can be 
transmitted over distances >1 m.2,3 Although it is 
theoretically possible to generate droplet nuclei 

from aerosol-generating procedures, results from an  
analysis of 75,465 COVID-19 cases in China did not 
reveal airborne transmission.5

Contact, aerosols, spatters and airborne transmissions 
are potential routes for infection in dentistry.16 Large 
amounts of aerosols are produced when rotary air-
driven dental handpieces, ultrasonic scalers, air 
polishers, air abrasion units and water jets are used in the 
operatory.8,16 Consequently, dental practitioners are at 
increased risk of being infected during the COVID-19 
pandemic. Additional measures must be put in place  
to mitigate the risks of infection in dental setting.18  
The recommendations for dental practice during the 
COVID-19 pandemic are summarised in Table 1.

Triage of Patients
Dental practitioners should be aware of emerging 

infections and exercise heightened vigilance. They must 
keep abreast of disease features, transmission modes  
and incubation periods. The ability to identify a  
suspected COVID-19 patient is crucial19 and it can 
be performed at triage by using updated suspect 
case definition. During the COVID-19 pandemic, all  
patients should be screened for fever and current 
health status, as well as any travel history and/or close 
contact with confirmed COVID-19 cases.18 Patients who  
present with symptoms of acute respiratory illness 
should be isolated and referred to a medical physician 
for treatment.

The median incubation period of COVID-19 is  
4 days and the quarantine and monitoring period is 
14 days.20,21 Accordingly, for patients with a history  
of travel or close contact with COVID-19 cases,  
elective dental treatment should be deferred for at  
least 14 days from the date of return or last contact with 
COVID-19 cases. The WHO has recommended the 
use of a negative pressure room to treat suspected and 
positive COVID-19 patients who require emergency 
dental treatment.2  Such facilities are typically located  
in designated dental institutions that have been fitted  
with the appropriate infrastructure and equipment to 
manage these cases safely.

Standard Precautions 
“Standard Precautions” were described by the  

Centers for Disease Control and Prevention (CDC) in 
the United States (US) in 199622 and pertain to contact 
with blood, any type of body fluids, secretions and 
excretions (excluding sweat) regardless of whether  
they contain blood, non-intact skin and mucous 
membranes. A secondary level of precautions, 
“Transmission-Based Precautions”, were designed to 
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reduce the risk of transmission of pathogens through 
contact, droplets or airborne routes. The guidelines  
were revised in 2003 and expanded in 2007 to include 
isolation protocols that include more details on 
Transmission-Based Precautions.23,24 Examples of 
diseases that require Transmission-Based Precautions 
include influenza A (H1N1), severe acute respiratory 
syndrome coronavirus (SARS-CoV), tuberculosis and 
varicella zoster.

Standard Precautions were reported to be adequate in 
the prevention of transmission of infectious diseases—
such as influenza and rhinovirus—from dental aerosols.25 
Samaranayake and Peiris reported that there were 

no cases of dental health workers who were infected 
during the SARS-CoV outbreak in 2003.19 Therefore, it 
is postulated that the practice of Standard Precautions 
by dental practitioners provides adequate protection 
against COVID-19 transmission and obviates the spread 
of COVID-19 in the dental setting.19,26 It is, however, 
important to note that all available guidelines have  
advised increased infection control measures in the 
treatment of COVID-19 patients.10,27–29

Personal Protective Equipment
The use of personal protective equipment (PPE) is 

an important part of Standard Precautions that includes  

Table 1. Recommendations for Dental Practice During COVID-19 Pandemic

Phase Measures

Preprocedural Improve knowledge related to COVID-19 and be aware of disease features, transmission modes and incubation period.

Triage of all patients using updated suspect case definition:
• Screen for fever, current health status, travel history and/or close contacts with confirmed COVID-19 cases. Defer treatment 

for 14 days if needed.
• Refer patients with acute respiratory illness to a medical physician.

Dental practice management measures:
• Implement a staff health surveillance system.
• Staff training for donning of PPE and fit-testing of particulate respirators.
• Redeploy staff who are at risk.
• Reduce number of people in clinic.
• Adhere to guidelines published by the authorities.

Business continuity plans:
• Segregate staff into teams to minimise interactions.
• Establish a reliable form of communication with staff.

Procedural Observe Standard Precautions.

Practise proper hand hygiene.

Don appropriate PPE suitable for the procedure.

Reduce contamination of operatory:
• 0.23% povidone-iodine mouthwash as a preprocedural mouthwash.
• Dry field technique.
• High-volume excavator.

Only perform urgent/emergency dental treatment.

For dental treatment of suspect and confirmed COVID-19 cases, PPE should include gloves, long-sleeved gowns, eye protection 
and fit-tested particulate respirators (N95 or equivalent, or higher level of protection). Treatment should be performed in a 
negative pressure room and only essential staff are to be in the room.

Remove PPE and dispose it appropriately.

Postprocedural Equipment and surface decontamination with suitable disinfectants such as sodium hypochlorite and alcohol solutions.

Common areas and appliances are cleaned regularly.

Proper handling and disposal of biohazard waste.

COVID-19: Coronavirus disease 2019; PPE: Personal protective equipment
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caps, protective eyewear, face masks, face shields, 
protective clothing and gloves. PPE protects the skin  
and mucous membranes of healthcare workers 
from exposure to or contact with infectious agents. 
Additionally, PPE protects patients from any pathogens 
that are found on health workers. Appropriate PPE  
should be donned in accordance to the modes of 
transmission of pathogens.22 During the SARS-CoV 
outbreak in 2003, a large number of health workers 
were infected by the virus after inadequate use of  
PPE or improper donning of PPE was reported.19,22,30

Although airborne transmission of SARS-CoV-2 has 
not been adequately proven, the WHO has recommended 
healthcare workers who perform aerosol-generating 
procedures on COVID-19 patients to use appropriate 
PPE to prevent airborne transmission including gloves, 
long-sleeved gowns, eye protection and fit-tested 
particulate respirators (N95 or equivalent, or higher  
level of protection).27 Some examples of aerosol-
generating medical procedures that were cited  
included tracheal intubation, non-invasive ventilation, 
tracheotomy, cardiopulmonary resuscitation, manual 
ventilation before intubation and bronchoscopy.  
Dental procedures were not mentioned in this guideline. 
However, it can be extrapolated that under the WHO 
guideline, dental practitioners should adhere to  
increased infection control measures when treating 
COVID-19 cases. It is also crucial that PPE is properly 
removed and disposed of to prevent cross-contamination 
after procedures.

Surgical Masks vs Fit-Tested Particulate Respirators
Surgical masks are effective against droplet  

transmission and confer some protection against  
contact transmission by limiting interaction between 
the hands and face.22 Thus, they are part of the standard  
PPE worn routinely in dentistry where highly  
transmissible infectious diseases are not commonly 
encountered.19 However, surgical masks are considered 
ineffective against airborne transmission.22 Instead,  
fit-tested particulate respirators such as the N95  
mask or its equivalent should be used.31,32 Currently, 
the WHO has recommended routine use of fit-tested 
particulate respirators when performing aerosol- 
generating procedures on COVID-19 patients.27

The efficacy of particulate respirators is contingent 
on a good seal between the respirator and the face. 
Consequently, particulate respirators should be 
fitted properly and staff must be trained to don them  
correctly.24 Particulate respirators have 2 drawbacks: 
the need for fit-testing and discomfort during usage.  

Fit-testing is a laborious task and comprises a  
qualitative or quantitative fit test.33 Furthermore,  
not every individual can be fitted with a particulate  
respirator. Prolonged usage of respirators is also 
uncomfortable due to difficulty in breathing and  
tightness of fit.19,34,35

Several studies have compared the efficacy of  
surgical masks and particulate respirators to prevent 
infection by viral pathogens such as influenza  
and SARS-CoV. While most studies did not find a 
clear benefit for either surgical masks or particulate  
respirators against such infections,34–7 they also did 
not specifically study the risks of aerosol-generating 
procedures. Indeed, Loeb et al cautioned that the  
results of their study should not be generalised to  
aerosol-generating procedures where use of an N95 
respirator would be prudent.38

Understandably, as COVID-19 is an emerging  
disease, there is a paucity of scientific evidence 
to support the efficacy of either surgical masks or  
particulate respirators in healthcare services. In a recent 
case report, 41 medical staff who treated a patient that 
was later found to be positive for COVID-19 did not 
contract the infection.39 This was despite the fact that 
aerosol-generating procedures were performed and 
only 15% of the staff were wearing N95 respirators 
while 85% of them wore surgical masks. The authors  
suggested that with surgical masks and proper  
precautions such as hand hygiene, the risk of infection  
by COVID-19 might not be significantly higher 
as compared to wearing an N95 respirator. Dental  
practitioners should also be reminded that surgical  
masks and respirator use, although critical, are part of a 
series of critical infection control measures.40

Hand Hygiene
Contact route is the most common mode of nosocomial 

infection in health services and contaminated hands 
are considered a significant culprit.24,41 Hand hygiene 
is a proven effective and critical measure to reduce the  
risk of transmission of any infectious agents in the 
healthcare sector.42,43 Notably, it was postulated as 
the single most important measure that prevented the  
spread of SARS-CoV in 2003.19 

The WHO has recommended health workers to 
practise 5 moments of hand hygiene by cleaning their 
hands: 1) before touching a patient; 2) before clean/
aseptic procedures; 3) after body fluid exposure/risk; 
4) after touching a patient; and 5) after touching patient 
surroundings.44,45 Additionally, the WHO encouraged 
health workers to practise hand hygiene before food 
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preparation and eating and after using the restroom to 
prevent COVID-19 transmission.46

Procedural Controls
Preprocedural Mouthwash

 A preprocedural mouthwash can reduce the number  
of viable bacteria in aerosols that are generated from  
dental procedures, and the same effect is thought to  
reduce viral load.25 The commonly used chlorhexidine 
mouthwash is bactericidal, but it appears to be ineffective 
against viruses.16,47 Since SARS-CoV-2 is vulnerable 
to oxidation, other solutions that contained oxidative  
agents such as hydrogen peroxide or povidone-iodine 
were suggested to be used instead.47

The efficacy of povidone-iodine mouthwash against 
respiratory tract viruses—including SARS-CoV and 
Middle East respiratory syndrome coronavirus (MERS-
CoV)—has been studied.47,48 The in vitro study by Eggers 
et al48 found that the use of 0.23% povidone-iodine 
mouthwash for 15 seconds was sufficient to inactivate 
SARS-CoV, MERS-CoV, H1N1 and rotavirus. Therefore, 
0.23% povidone-iodine preprocedural mouthwash 
is recommended to be used during the COVID-19  
pandemic. It is especially useful in treatment  
when a rubber dam cannot be used to reduce the amount 
of aerosols.10,19

Dry Field Technique
During aerosol-generating dental procedures, rubber 

dam usage can significantly reduce the amount of  
aerosol and splatter around a 3-foot diameter of the 
operational field by up to 70%.49 However, the use of 
rubber dam is not possible in certain procedures such as 
scaling and polishing.16 It is important to note that even 
with rubber dam isolation, dental practitioners should  
also use a high-volume excavator to reduce further the 
amount of aerosols generated.10

High-Volume Excavator
High-volume excavators can reduce contamination  

from the operative site by >90%.3,12,50 For the suction 
system to be classified as a high-volume excavator,  
it must be capable of excavating a large volume of air  
within a short period. The high-volume excavator  
typically used in dentistry has a large opening (usually 
≥8 mm) and is attached to a system that will remove  
up to approximately 2.8 m3 of air in 1 minute.16

Environmental Control
In the treatment of COVID-19 patients, the WHO  

has recommended that they are treated in a room with 

adequate ventilation. An example is a negative pressure 
room that has a minimum of 12 air changes in 1 hour 
or at least 160 L/s/patient in facilities that have natural 
ventilation.27 Access to the room should be limited  
to only essential personnel.

P o s t p ro c e d u r a l  E q u i p m e n t  a n d  S u r f a c e  
Decontamination

In their study, Ong et al found that surface 
decontamination is effective in removing traces of  
SARS-CoV-2 from an isolation room that housed 
COVID-19 cases.9 As the virus can remain viable on 
instruments and surfaces for a period of time, it is 
important to perform thorough instrument and surface 
decontamination to prevent nosocomial transmission.

The US Environmental Protection Agency has  
published a list of suitable disinfectants for surface 
decontamination against SARS-CoV-2.51 The list  
includes sodium hypochlorite and alcohol solutions  
that are readily available in dental clinics. Apart from  
the dental chair, common areas and appliances that  
are used within the operatory such as door handles,  
chairs and desks—should also be cleaned regularly.10

Biohazard Waste Management
SARS-CoV-2 waste is a biohazard since it can be 

infectious. Staff who are involved in transporting such 
waste must be aware of the possible health and safety 
hazards posed when doing so.52,53 Therefore, they must 
be given proper training on appropriate handling and 
disposal methods.

Dental Practice Management Measures
Dental practice management measures may need 

to be implemented to reduce the risk of COVID-19 
transmission in staff and patients. Staff must be trained 
on proper donning and doffing of PPE and fit-testing of 
particulate respirators should be done on them. Special 
consideration should be made to redeploy staff who  
are older, immunocompromised or have existing 
comorbidities to work in positions that requires less  
patient contact.28 Dental clinic managers can also  
establish a staff health surveillance system to monitor  
and manage staff who fall ill.54 The number of  
individuals in the clinic should be reduced, including 
limiting the number of those who accompany a patient 
to just 1. Similar measures have also been put in place 
in Malaysia.10

At the peak of the COVID-19 outbreak in Mainland 
China, dental practice management measures included 
postponement of all elective dental procedures until 
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the outbreak is contained and only urgent or emergency 
treatments were allowed.18 Similar measures were 
announced by the American Dental Association on  
1 April 2020;55 in Singapore, they were implemented on 
7 April 2020.56,57 In Singapore, urgent dental treatment 
refers to management of conditions that require  
immediate attention to relieve severe pain and/or risk  
of infection. On the other hand, emergency dental  
treatment refers to management of conditions that are 
potentially life-threatening and require immediate 
treatment to stop ongoing tissue bleeding, alleviate 
severe pain or infection. Dental practitioners should  
keep themselves abreast of the latest guidelines  
published by both national and international authorities 
and adhere strictly to them.

Business Continuity Plans
Business continuity plans should be implemented 

to minimise disruption to dental clinic services. A 
team-based practice that segregates staff into teams to  
minimise contact with each other will help prevent 
COVID-19 transmission in dental practice. Staff can 
undergo cross-training in order to ensure that essential 
tasks can still be performed. The establishment of 
a reliable channel of communication amongst the  
staff can also facilitate timely updates and sharing  
of information.54

Limitation
The main limitation of this review was the paucity  

of evidence on COVID-19. An attempt was made to  
include the latest information on COVID-19 as much 
as possible, but references to studies on SARS-CoV 
and influenza outbreaks had to be made. Research is  
ongoing and new information will be published in the 
future. As such, best practices and recommendations 
for dental practitioners during the COVID-19 pandemic 
may change. 

Conclusion
A comprehensive review of the current literature 

on precautions when providing dental care during  
the COVID-19 pandemic was discussed and 
recommendations for dental practitioners were made.  
Dental practitioners need to stay abreast of the latest  
guidelines that are released by local and international 
authorities and comply with them.
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