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Abstract
Due to the essential role of dentists in stopping the COVID-19 pandemic, the purpose of this

review is to help dentists to detect any weaknesses in their disinfection and cross-

contamination prevention protocols, and to triage dental treatments to meet the needs of

patients during the pandemic. We used PRISMA to identify peer-reviewed publications

which supplemented guidance from the center for disease control about infection control

and guidelines for dentists. Dentists must triage dental treatments to meet the needs of

patients during the pandemic. The ongoing pandemic has changed the practice of dentistry

forever, the changes make it more cumbersome, time-consuming, and costly due to the

possible pathways of transmission and mitigation steps needed to prevent the spread of

COVID-19. Dental chairside rapid tests for SARS-CoV-2 are urgently needed. Until then, dentists need to screen patients for

COVID-19 even though 75% of people with COVID-19 have no symptoms. Despite the widespread anxiety and fear of the

devastating health effects of COVID-19, only 61% of dentists have implemented a change to their treatment protocols. As an

urgent matter of public health, all dentists must identify the additional steps they can take to prevent the spread of COVID-19. The

most effective steps to stop the pandemic in dental offices are to; vaccinate all dentists, staff, and patients; triage dental treat-

ments for patients, separate vulnerable patients, separate COVID-19 patients, prevent cross-contamination, disinfect areas

touched by patients, maintain social distancing, and change personal protective equipment between patients.
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Introduction

Impact of the COVID-19 pandemic on dentists

Dentists can have a high risk of contracting COVID-19 from
their patients because of its transmission by respiratory
droplets and the use of dental handpieces that can generate
aerosols.1 Nevertheless, due to the wearing of personal pro-
tective equipment (PPE, gloves, masks, eye shields, and
gowns) and using disinfection procedures, this risk can
be significantly mitigated. A survey of dentists found that

only 0.3% (20/2195) had a probable COVID-19 diagnosis,
82.2% were asymptomatic, 16.6% were tested, and 3.7%,
2.7%, and 0% tested positive via respiratory, blood, or a
salivary sample.2 The most commonly reported health
problems among dentists were anxiety and depression.2

Most professions had little or no need for infection pro-
tections in the pre-pandemic era and have now had to
urgently adopt new safety protocols. In contrast, dentists
are uniquely qualified, even among healthcare professio-
nals due to their career-long training to become specialists
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at diagnosing infections.3 Moreover, dentists routinely per-
form aseptic treatments to prevent cross-infection4 and
expertly use disinfecting regimens to eliminate infections
such as dental caries.4,5 Over hundreds of years, dentists
have adapted their skills to eliminate all types of infections,
by recognizing that infections are common threats to public
dental health.6 Nevertheless, after the COVID-19 pandemic
began, most dentists still had to introduce enhanced work-
ing practices to stop the spread of the coronavirus,2,7 and to
keep themselves, their staff, and dental patients safe and
healthy.

Towards this goal, the U.S. Centers for disease control
has issued guidance for dental offices during the COVID-19
pandemic, these are to: (i) Recognize dental settings have
unique characteristics that warrant specific infection con-
trol considerations; (ii) Prioritize the most critical dental
services and provide care in a way that minimizes harm
to patients from delaying care and harm to personnel and
patients from potential exposure to SARS-CoV-2 infection.
(iii) Proactively communicate to both personnel and
patients the need for them to stay at home if sick. (iv)
Know the steps to take if a patient with COVID-19 symp-
toms enters a dental facility.8 All dentists abide by infection
prevention protocols,9 but the COVID-19 pandemic created
unprecedented additional disinfection and cross-infection
challenges,10 driven by fear and anxiety. Up to 78% of den-
tists have reported some anxiety and fear induced by the
devastating effects of COVID-19.10

Impact of the COVID-19 pandemic on dental patients

The COVID-19 pandemic has been reported to cause tooth
loss and increased dental problems. A quarter of COVID-19
patients report an inflamed swelling of their tongue with
bumps and rashes appearing.11 A review of several studies
of the effects of COVID-19 on dental patients has reported
that they are predisposed to suffer oral lesions, fissures and
ulcers, likely caused by a lack of oral hygiene, opportunistic
infections, stress, immunosuppression, vasculitis, and
hyper-inflammatory responses secondary to COVID-19.12

Patients with periodontal disease are 9 times more likely
to die from COVID-19, 4.5 times more likely to require a
ventilator, and 3.5 times more likely to be admitted to a
Hospital Intensive Treatment Unit.13 Periodontal disease
by itself is unlikely to be dangerous to health.14 The
reason why patients with periodontal disease are more
likely to suffer severe medical and dental problems, is
that they also suffer from underlying health conditions
like heart disease13 and asthma.15,16

Oral mucosa is a potential entry route for the SARS-CoV-
2 virus that causes COVID-19 disease.17 The presence of
ACE2, which is the cellular entry receptor of SARS-CoV-2,
in oral mucosa tissues, tongue, and gum epithelium sup-
ports that oral cavity is an entry point of the virus.18 There
may be an increase in ACE2 receptors in people with poor
oral health.19 Thus, maintaining good oral hygiene and
dental health status are important in combating the
COVID-19 pandemic.

COVID-19 patients are reporting long-term disabil-
ities.20 After tooth loss and periodontal disease, more

patients may require dental implants and dentures.
Worryingly the stress of the COVID-19 pandemic can
increase demand for restorative dental treatments, while
potentially decreasing their healing success rate, due to
COVID-19 hyper-inflammation and cytokine release syn-
drome, which causes tissue damage.21

The best advice for dental patients is to maintain a good
dental health regimen by brushing their teeth at least twice
a day,22 keeping regular dental check-ups, obtaining urgent
treatment for any pain and periodontal, gingival, and end-
odontic problems. It is never advisable to delay dental
treatment, because it allows more time for infections to
spread, increases the severity of damage, and can destroy
more healthy bone and soft tissues. The prognosis for
uncomplicated dental infections is good. Dental infections
that spread to deeper neck structures carry a worse prog-
nosis and significant mortality rate. Deep neck infections
have a mortality rate ranging from 1% to 25%, and media-
stinitis can carry a mortality rate of 40%.20

More dentists need to take additional steps
to stop COVID-19 from spreading

Clearly, dentists could benefit from learning about some
additional steps they can take to stop the COVID-19 pan-
demic spreading from dental offices. This requires that they
be able to detect weaknesses in their disinfection and cross-
infection prevention protocols. This can be accomplished
by analyzing the possible pathways of transmission and
disinfection steps needed to prevent the spread of
COVID-19. Despite the widespread anxiety and fear of
the devastating health effects of COVID-19, as few as 61%
of dentists have implemented a change to their treatment
protocols.10 As an urgent matter of public health, more
dentists must identify the additional steps they can take
to prevent the spread of COVID-19. The most effective
steps include triaging treatments for patients, separating
vulnerable patients, preventing cross-contamination, disin-
fection of the areas touched by patients, social distancing,
changing personal protective equipment between patients.

Stopping the COVID-19 pandemic spreading from
dental offices

There have been more than 112 million humans who are
known to been infected with COVID-19, the ongoing pan-
demic has caused almost 2.5 million deaths, and it has a 3%
mortality rate.23 Due to the COVID-19 pandemic, curfews,
quarantines, stay-at-home orders, shelter-in-place orders,
shutdowns, and lockdowns have been implemented.
Many dental offices which did not offer emergency treat-
ments were shutdown. Now due to some relaxation of the
pandemic shutdown orders, dentists must provide safe
treatments to patients, while also stopping the COVID-19
pandemic spreading from dental offices.

COVID-19 origin

These viruses are called coronaviruses because their surfa-
ces have crown-like spikes and “corona” is the Latin word
for crown.24 Human coronaviruses (HCoVs) prior to the
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recent pandemics were incorrectly assumed to be inconse-
quential pathogens, limited to causing “common cold”
symptoms in otherwise healthy people.25 In 2003, the first
of three highly pathogenic HCoVs were reported in Asia;
severe acute respiratory syndrome coronavirus (SARS-
CoV). In 2012, Middle East respiratory syndrome coronavi-
rus (MERS-CoV) was transmitted to humans Saudi Arabia
from camels, and now COVID-19 has emerged from zoo-
notic (animal) reservoirs to cause global epidemics
with alarming morbidity and mortality.26 The probable
Horseshoe bat (Rhinolophus affinis) coronavirus origin of
the COVID-19 pandemic named “RaTG13” was traced
back to a cluster of pneumonia cases connected to
Huanan Seafood Wholesale Market in Wuhan City, Hubei
Province, China.27 However, misinformation, conspiracy
theories, and political agendas are preventing us from
determining how the virus first infected people.28

The meaning of COVID-19

The World Health Organization announced an official
name for the disease that is causing the 2019 novel corona-
virus outbreak. In COVID-19, “CO” stands for “corona,”
“VI” for “virus,” and “D” for disease.29 Formerly, this dis-
ease was referred to as “2019 novel coronavirus” or
“2019-nCoV.” COVID-19 is caused by severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2).30 SARS-CoV-2
is highly transmissible, with an alarmingly high attack rate
of 83% from asymptomatic carriers to their family members
living in close proximity.31 SARS-CoV-2 has a reproductive
number of 2.2 days and a mean incubation time of 5.2 days,
prior to presenting symptoms. 31 The clinical manifesta-
tions of COVID-19 tend to be more severe and more
morbid, in older age and compromised patients with pre-
existing health conditions.32 Strains or mutated variants of
the SARS-CoV-2 are evolving to become even more danger-
ous, by causing more severe illnesses and with a 40–74%
increase in transmissibility33 increasing the challenges in
stopping the COVID-19 pandemic.

Use of PRISMA evidence-based minimum set of items
for reporting in systematic reviews and meta-analyses

On 4 March 2021, we conducted a PubMed search using
the term “dental COVID-19 CDC guidelines,” which
yielded a total of nine publications, but found all these
publications were surveys about dentists’ opinions, and
articles concerning educational practices, with little or no
relevant advice for dentists to stop the COVID-19 cross-
infection in their offices. Thereafter, due to the lack of rele-
vant publications, we pursued a more customized PRISMA
approach by identifying the most useful and relevant
articles, for each topic of the guidelines, e.g., infection con-
trol and vaccines, as described in the following paragraphs.
Multiple databases were searched to identify articles of rel-
evance which consisted of key development toward infor-
mation pertaining to COVID-19 and dentistry pathogen
transmission. Following the search for articles, quality
of included studies was examined, the key evidence
highlighted, and results interpreted.

Health risks and symptoms from COVID-19

COVID-19 is a pandemic like no other, the variable severity
of COVID-19 continues to confound researchers, who are
unable to fully explain why one person infected with SARS-
CoV-2 becomes severely ill, while another person has no
symptoms at all28; 43.7% of people infected with COVID-
19 may have no symptoms, 61.4% can have low symptoms
such as a loss of smell, and 18.6% can have fever and flu-
like symptoms.34 The numbers of undiagnosed people with
COVID-19, but who had a seroprevalence of SARS-CoV-2
antibodies, ranged from 6 to 24 times the actual number of
reported cases.35 Several factors are associated with higher
COVID-19 mortality rates. People older than 65 years are at
much greater risk than are young people. Men are more
likely to die of COVID-19 than women, and members of
ethnic minority groups tend to have more severe cases.36

People with underlying chronic health conditions, such as
lung disorders, coronary heart disease, diabetes, and cancer
increase a person’s likelihood of dying from COVID-19.36

COVID-19 symptoms appear on average four days (with a
range of 2–14 days) after exposure to SARS-CoV-2.37 They
are: fever or chills, cough, shortness of breath or difficulty
breathing, fatigue, muscle or body aches, headache, new
loss of taste or smell,38 sore throat, congestion or runny
nose, nausea or vomiting, and diarrhea.39 Emergency med-
ical care is needed for someone showing any of these signs;
trouble breathing, persistent pain or pressure in the chest,
new confusion, inability to wake or stay awake, and bluish
lips or face.40

SARS-CoV-2 infection detection

Many people with COVID-19 are asymptomatic (43.7%)34

and even people with COVID-19 may not express any
symptoms until 2–14 days after exposure to SARS-
CoV-2.37 A viral polymerase chain reaction (PCR) test
checks specimen swabs from a person’s nose or saliva
from their mouth to determine if they have COVID-19 by
genetic testing.41 Alarmingly SARS-CoV-2 PCR tests may
give an unacceptably high false negative rate of 2.7%. This
is because 18 patients out of 660 patients hospitalized with
COVID-19 had two negative PCR test results, when they
later proved to positive for SARS-CoV-2 using a blood anti-
body serology test.42 As shown in Figure 1, the PCR test
results may not become accurate until a week after infec-
tion, during which time people can be transmitting
SARS-CoV-2 to others, while having COVID-19 for up to
fourweeks. Despite the potential inaccuracy of COVID-19
tests, people should get PCR tests if they have symptoms of
COVID-19, had close contact with someone who is con-
firmed to have COVID-19, or people who traveled or
attended large social gatherings, or people doing jobs that
may expose them to COVID-19. People who got viral tested
should quarantine in isolation until the test is negative.
Researchers are working to speed up the COVID-19 tests,
and it would be desirable to have a rapid chair-side test for
COVID-19 that the dentist can give to each patient prior to
commencing treatment.
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SARS-CoV-2 transmission

The principal mode by which people become infected with
SARS-CoV-2 is through inhaling an aerosol of respiratory
droplets expelled by someone with COVID-19 coughing,
sneezing, talking, and breathing31 without a face mask. In
addition, the use of ultrasonic scalers, burs in rotary dental
handpieces, surgical instruments, endodontic files, ortho-
dontic retainers, air-water syringes, lasers, and cavitron
devices can mechanically release aerosol droplets.8 The
other possible transmission vectors are through contact
with infected body fluids such as saliva, blood and fecal
matter, or by fomite infection of the surfaces of objects.43,44

The physics of transmission is governed by fluid dynamics
and thermodynamics which can be influenced by wind,
temperature, and humidity.45 The modes of SARS-CoV-2
transmission in dental offices are summarized in Figure 2.

Spreading SARS-CoV-2 by respiratory droplets

SARS-CoV-2 is highly contagious because it can be trans-
mitted by respiratory droplets from infected saliva and

mucus biofilms coating the respiratory tracts, lungs,
throat, and mouth. Droplets are expelled due to respiratory
airflow. Large respiratory droplets can fall quickly to the
ground, whereas smaller droplets in aerosols can remain
suspended in the air for minutes or several hours,46,47

until they become completely evaporated. Over time, evap-
oration leads to droplets shrinking in size, this dehydrates
the viral particle (Figure 3). Size is the key distinguisher
between droplets and aerosol particles, with some size
overlap. Microscopic droplets can have a diameter of 2 to
100mm, whereas aerosol particles have a diameter of less
than 10 mm.43,44 Avoiding contact with SARS-CoV-2 in aero-
sols is challenging as they can readily pass around barriers,
face shields, through many air-conditioning filtration sys-
tems, and masks with large pore sizes. SARS-CoV-2 can be
infectious in aerosols up to 16 h at room temperature and is
detectable up to 16 h after aerosolization.48

Respiratory aerosol from a sneeze or cough can expel
droplets at speeds up to 100mph and create aerosol
clouds that reach 27 feet away,49 which suggests the 6 feet
distance recommended for social distancing is not enough
distance to protect people from being infected with SARS-
CoV-2.50 Therefore, the social distance of 6 feet can only
offer reasonable protection against SARS-CoV-2 if every-
body wears face masks in daily life activities. Some
people produce more aerosol than others,51 these
“COVID-19 super spreaders” can infect 60% of the cow-
orkers around them, even when a social distance of 24
feet was maintained.52

Spreading SARS-CoV-2 by touching fomite surfaces

SARS-CoV-2 is highly contagious because its potential
transmission by respiratory droplets does not end when
the droplets fall downwards, they coat fomite coat the sur-
faces of objects, and can remain infectious for up to 72 h.48

A new transmission phase of SARS-CoV-2 begins through a
fomite path, where the virus has coated surfaces.53,54 The
SARS-CoV-2 droplets on object surfaces are infectious until
they are completely dry.55 SARS-CoV-2 is killed when the
respiratory droplets are completely evaporated, the

Figure 2. Modes of transmission and cross-infection prevention. SARS-CoV-2 is transmitted by infected fluids in the air, such as droplets and aerosols, or by fomite

infection of the surfaces of objects. Rigorous cross-infection prevention protocols must be used to stop the transmission of COVID-19 from dental offices. (A color

version of this figure is available in the online journal.)

Figure 1. Detection and transmission response for COVID-19. The graph shows

the SARS-COv-2 likelihood of transmission from week 1 to 4 in red, and the PCR

test detectability for SARS-CoV-2 from week 1 to 4 in in orange (adapted from a

Scientific Brief: SARS-CoV-2 and Potential Airborne Transmission). (A color

version of this figure is available in the online journal.)
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evaporation shrinks the droplets, and is influenced by the
climate56 (Figure 4). Surfaces that are hydrophobic; most
resistant to droplet evaporation, such as a smart phone
screen tend to prolong virus transmissibility by 60%,
when compared with fabric clothes. This explains the
advice to disinfect hard surfaces, such as door handles,
tables, and touch screens more frequently than fabric fur-
niture to stop the spread of COVID-19. SARS-CoV-2 can
survive (remain infectious) for up to three days on the
fabric of clothes, and up to six days on plastic and metal
surfaces.56 Controversially, in a reversal of guidance to rou-
tinely disinfect and clean common touch surfaces such as
door handles,56 some of the most recent guidance suggests
that the risk of SARS-CoV-2 transmission through surfaces
is grossly exaggerated, because it is not a commonly spread
from contact with infected surfaces.54 Hospital swabs for
coronavirus showed no culture growth.57 Erring on the side
of caution, disinfecting surfaces, and wearing PPE includ-
ing gloves is always recommended for treating dental
patients.

Stopping the COVID-19 pandemic in
dental offices

The ongoing COVID-19 pandemic has created an extraor-
dinary range of consequences that have changed the prac-
tice of dentistry forever, some are favorable, whereas other

changes8 likely make it more cumbersome, time-
consuming, and costly. The precise long-term changes
remain to be seen, there are risks in predicting the future,
but dentists recognize their professional duty to take all
appropriate measures to stop the COVID-19 pandemic.
During the ongoing COVID-19 pandemic, most dentists
and their staff provided valuable health services to meet
the dental needs of their patients. While minimizing the
health risks to themselves and their patients,8 a condition
favoring dentists and dental offices is that they already
have all the personal protective equipment (PPE) that
includes masks, gloves, disposable overalls, and face
shields, that are needed to minimize the risk of infection

Figure 3. Spreading SARS-CoV-2 by respiratory droplets and their evaporation. (A color version of this figure is available in the online journal.)

Figure 4. SARS-CoV-2 on fomite surfaces. SARS-CoV-2 is highly contagious

because it can be transmitted by touching infected fomite surfaces that have not

been disinfected or are not completely dry. (A color version of this figure is

available in the online journal.)
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with SARS-CoV-2. Dentists also routinely practice aseptic,
disinfection, and sterilization procedures with dental
instruments to prevent the cross-contamination of a disease
from one patient to another. Nevertheless, dentists must
make strategic revisions to their working practices8 to
stop the spread of COVID-19.

Unreliability of COVID-19 detection and need for
chair-side SARS-CoV-2 testing

Dentists and their staff can take a patient’s temperature and
ask COVID-19 screening questions, but due to the high
proportion of people who have no symptoms, these meth-
ods are not reliable for determining if a patient has COVID-
19. At this time, few patients have been vaccinated against
COVID-19, and even with vaccinated patients, it remains
unclear how long the vaccine is effective. It is likely that
everyone will have to get a COVID-19 vaccine at least once
per year.58 Dentists may request that patients take a SARS-
CoV-2 test and be negative prior to treatment. However, a
patient can become infected with SARS-CoV-2 after taking
the test, or be given a false negative test result,42 and attend
a dental appointment. An emergency patient who sudden-
ly experiences dental pain requiring urgent treatment
should not be expected to wait days or even hours for the
results of a SARS-CoV-2 test. Therefore, until a reliable
dental chairside rapid test for COVID-19 is developed, a
dentist should assume that their patient is a potential car-
rier of SARS-CoV-242. This requires that the dentist and
patient use all the PPE at all times8 when it is practical.

Guidance to not treat COVID-19 patients suffering
dental pain is likely impractical and unethical

Some guidelines instruct dentists not to treat patients with
COVID-19 and advises people with COVID-19 to stay
home and isolate. 8 This advice may be impractical when
someone suffers severe dental pain, which requires emer-
gency treatment. It is not advisable for dentists to make
home visits to patients with COVID-19 who are suffering
a dental emergency, unless the dentist has all the PPE and
has portable dental equipment to provide treatment.
Dentists have a duty to alleviate pain and suffering so the
advice to refuse to care for patients who are suspected to
have COVID-19 can be discriminatory and unethical.
Reassuringly, dentists by wearing PPE and using aseptic,
disinfection, and cross-infection prevention working prac-
tices can protect themselves against COVID-19 and provide
treatment to patients. 8 If a patient has a confirmed positive
case of COVID-19 and visits a dental office, it is essential
that they not come into contact with any other patients, to
prevent cross-contamination. Furthermore, when treating
patients positive for COVID-19, concern for airborne
spreading of aerosols is high, and dental staff should curtail
use of rotary and ultrasonic instruments as much as possi-
ble. It is further recommended that a standardized method
for modification of aerosol-generation equipment when
dealing with high-risk transmission patients be created
for the guidance of dentists and dental staff.59

Dentists can prioritize patients who need emergency
appointments, and delay others who have COVID-19

until they have recovered

Patients can have COVID-19 and be unaware they have
coronavirus, because they have no symptoms.34 Screening
all dental patients for SARS-CoV-2 prior to providing treat-
ment or even before allowing them to enter the dental office
is essential. Non-emergency patients who display COVID-
19 symptoms can have their dental treatment delayed and
be referred for SARS-CoV-2 testing. If the SARS-CoV-2 test
is negative, the patient can be provided with non-
emergency dental treatment.

Dental patients who have COVID-19 symptoms, tested
positive for SARS-CoV-2, or have been exposed to people
with COVID-19, or have attended large social gatherings or
traveled to countries with COVID-19 can be prioritized for
emergency appointments if they require dental treatment
to alleviate severe pain and suffering. Otherwise in the
absence of pain, patients with COVID-19 can be asked to
wait until they are no longer contagious, which is 10 days
after the onset of symptoms,60 or 20 days in cases of
severe symptoms, or two negative PCR tests administered
within 24 h.8

Several triage systems have been proposed for
dental treatments around the world,61 due to some conflict-
ing dental triage advice, and even variations in local
health regulations. We advocate the simplest method of
dividing COVID-19 patients into those requiring
emergency and non-emergency treatments. The emergency
treatments are those which are needed to alleviate acute
or chronic pain associated with trauma avulsion or luxa-
tion, fractures, abscess, cellulitis, infections, swelling,
lesions discharging fluid, and perfuse bleeding.
Whenever a dentist and dental staff are providing
dental treatments to COVID-19 patients, they should
wear PPE, practice social distancing, disinfection, cross-
contamination prevention, and aseptic techniques, as
shown in Table 1.

Not all surgical facemasks provide the same protection

against transmitting SARS-CoV-2

Wearing surgical face masks at all times is effective for
preventing the transmission of SARS-CoV-2, because it
can reduce the outward respiratory particle emission
rates by up to 90% when compared to not wearing a
mask.62 Droplet emission ranged from 0.1% from a fitted
N95 mask to 110% from the use of a neck gaiter. Similarly
wearing a bandana as a mouth covering was not very effec-
tive at preventing particle emissions. The types of masks
from the most to the least effective at preventing particle
emissions are; a fitted N95 respirator, surgical mask, poly/
cotton blend mask, PolyProb fabric mask, swath mask,
cotton type 5–13 mask, valved N95 respirator, cotton type
4–8 mask, MaxaT-6 material mask, cotton type 1–10 mask,
cotton type 3–9 mask, and a knitted mask, and bandana, as
shown in Table 2.
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Limiting dental office capacity and patient
waiting times

Anecdotal reports that the capacity of dental offices is being
limited to 25% or 50% of the maximum number of persons
in many COVID-19 lockdown areas. Some dentists are
offering video or tele-dentistry check-ups to reduce
patients’ visits. Some dentists are instructing patients to
wait outside the dental office in their car, until they are
screened by questions over the telephone, before receiving
approval to enter the dental office for treatment. Mostly,
dentists are scheduling patients more sparsely to minimize
delays and waiting times.8 Clearly, there should never be a
mixing of COVID-19 positive patients in the dental office
for emergency treatment, with regular patients. Some
dental offices have chairs placed 6 feet apart for social dis-
tancing. Often dental offices will have windows open or
have the air conditioning turned up with high-efficiency
particle air (HEPA) filters installed, or a minimum efficien-
cy rating value (MERV) 13–16 size filter can effectively filter
particulate associated with the size of coronavirus particles.
These are aimed to increase the office ventilation and dis-
persal of air to remove any potential SARS-CoV-2 droplets
and minimize the spread of COVID-19.

Enhanced cross-infection prevention procedures to
stop the COVID-19 pandemic in dental offices

Enhanced cross-infection prevention procedures were
implemented in 99.7% of dentists’ primary practices,
most commonly disinfection, COVID-19 screening, social
distancing, and wearing face masks.2 Ideally, every surface
that a dental patient touches; door handles, waiting room
chair, and dental chair should be disinfected with an anti-
bacterial cleaning product, prior to the next dental patient
entering the dental operatory. In addition to the regular use
of sterilized instruments and materials, aseptic techniques,
disinfection of equipment, and the dentist and dental staff

changing their PPE and gloves between touching each
patient to prevent any possible cross-contamination. Some
dentists can use UV lights to disinfect areas; however, this is
not recommendedwhen people are present, due to the risks
of inadvertently leaving the near invisible UV light on and
causation of serious eye damage.63 A summary of the
SARS-CoV-2 transmission, disinfection, personal protective
equipment and cross-infection prevention strategies to
stop the COVID-19 pandemic in dental offices is shown
in Table 3. During the COVID-19 pandemic, in a study of
over 2000 patients who attended dental practices in New
York, zero dentists, dental staff, or contracted COVID-19.1

This suggests that if dental offices introduce strict protocols
to prevent the spread of COVID-19, they are successful.
Among the mitigation protocols was the use of antibacterial
mouth rinses and the use of rubber dams to isolate the
dental operating area, which reduced the spread of
aerosols.64

COVID-19 vaccinations

The single most important step that dentist’s staff and
patients can take to stop the COVID-19 pandemic in
dental offices is to take a COVID-19 vaccine. Taking the
vaccine will help ensure that COVID-19 cannot be transmit-
ted or contacted by others. There are approximately 58 vac-
cines in development against SARS-CoV-2.65 Some vaccines
have more than 90% efficacy against COVID-19 in clinical
trials.66 A two-dose regimen of the Pfizer BioNTech
BNT162b2 vaccine conferred 95% protection against
COVID-19 in persons 16 years of age or older.67 A two-
dose regimen of the Oxford AstraZeneca COVID-19 had
an efficacy of 70.4%,66 whereas a two-dose regimen of the
Moderna vaccine in a clinical trial conferred a 94.5% effec-
tiveness against infection with COVID-19.68 The most com-
monly reported vaccine side effects were fatigue, headache,
and fever, which were quickly resolved.67 We expect that

Table 2. The effectiveness of face coverings to prevent particle emission.

Most effective mask types Least effective mask types Not effective

N95 respirator, surgical mask,

poly/cotton blend mask, or a

polypropylene fabric mask

Fabric mask, swath mask, cotton type 5-13 mask,

valved N95 respirator, cotton type 4–8 mask,

MaxaT-6 material mask, cotton type 1–10

mask, cotton type 3–9 mask, and a knitted

mask

Lack of a mask or use of neck gaiter or

use of a bandana to cover mouth.

Modified from Sivaraman et al.64

Table 1. Triage of dental treatments for people with COVID-19.

Type Advice/dental treatment types

Non-emergency treatments Delay treatment until the patient has two a negative SARS-CoV-2 tests,

or at least 10 days after symptoms, or reports pain and suffering.

All dental treatments which are non-emergency.

Emergency treatments Provide treatment using PPE, social distancing, disinfection,

cross-contamination prevention, and aseptic techniques.

Alleviate acute or chronic pain associated with trauma avulsion or luxation, fractures, abscess, cellulitis, infections, swelling,

lesions discharging fluid, and perfuse bleeding.

Modified from Sivaraman et al.64

Hartig et al. Stopping the COVID-19 Pandemic in Dental Offices 2387
...............................................................................................................................................................



COVID-19 vaccines will become a licensing requirement for
dentists and their staff in the future.

Conclusions

The ongoing COVID-19 pandemic has changed the practice
of dentistry forever. Fortunately, dentists already have most
of the training, equipment, and PPE they need to stop the
pandemic in dental offices. What is urgently needed is
enhanced cross-infection prevention procedures aimed to
stop the cross-infection of COVID-19 from or to dentists
and patients. To stop the COVID-19 pandemic in dental
offices, the single most important step that all dentists,
staff, and patients can take, is to get the COVID-19
vaccine. Until everyone has the COVID-19 vaccine, there
must be a focus on preventing a possible cross-infection
of SARS-CoV-2 by triaging dental treatments for patients,
separating vulnerable patients from COVID-19 patients,
and preventing cross-contamination by disinfecting areas
touched by patients, maintaining social distancing, and
changing personal protective equipment between patients.
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