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Abstract: Recently, there have been many global outbreaks of diseases. The latest is the
coronavirus disease of 2019 (COVID-19) pandemic. The virus has spread worldwide and is
transmitted mainly through droplets or by touching contaminated surfaces. Globally, health-
care systems are challenged due to a lack of workplace safety and professional obligations in
addition to the rapid spread of the virus. Dental facilities are at greater risk due to the nature
of dental care. The aim of this review study was to provide a situational analysis within
dental facilities during the new COVID-19 outbreak. Published papers concerning dental
facilities and COVID-19 were retrieved from PubMed, search engines, and organizational
websites. All data were reviewed, arranged into themes, and then categorized either as
strengths or weaknesses with respect to addressing the COVID-19 pandemic in dental
facilities, and accordingly, threats and possible opportunities to the handling of the pandemic
were identified. Preparedness of dental facilities during the current pandemic is a weakness
that needs to be addressed promptly. Shortage of dental care providers, cyber security,
economic losses, and ethical challenges are possible threats due to the current outbreak.
Coordination and prompt communication among all healthcare providers during such out-
breaks is a strength that needs to be supported. This strengths, weaknesses, opportunities, and
threats (SWOT) analysis can be a useful tool for guiding decision-making as it is crucial
during the current pandemic to work on weaknesses, avoid threats, and utilize all future
opportunities.
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Introduction

Recently many global outbreaks have occurred, including the severe acute respira-
tory syndrome coronavirus (SARS-CoV-1) in 2003,' the middle east respiratory
syndrome coronavirus (MERS-CoV) in 2012, Ebola® and Zika viruses in 2014,*
and last, the pandemic of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV—2).2 The new coronavirus 2019, COVID-19, originated in late 2019 in Wuhan,
China, rapidly spread, and has affected more than 200 countries worldwide.” Within
a short period of time, strict public health measures were applied worldwide
ranging from social distancing to remote working to complete lockdown in some
countries in an attempt to stop the virus spread.” Viral transmission occurs mainly
through inhalation, direct mucous contact with salivary droplets, and/or contact
with contaminated objects and surfaces.”® Up to date, no treatment or vaccines
exist; therefore, prevention via halting the transmission chain is crucial. Although
the spread of the virus is slowing nowadays, the World Health Organization (WHO)
is warning of another wave that will infect many more people worldwide.” A lack
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of complete understanding of the behavior of the new
coronavirus, its prevention, treatment, and resources to
prepare in many developed countries exists. Similarly,
a need to identify the gaps within dental facilities and to
evaluate the challenges faced during the current outbreak
also is present. This process is crucial in order to propose
and investigate new recommendations and opportunities
within dental practice areas.

During acceleration of the COVID-19 pandemic, glo-
bal healthcare systems have become overwhelmed with
the risk of infection and providing care.” A strengths,
weakness, opportunities, and threats (SWOT) analysis
can offer policy makers a sound basis for strategy devel-
opment and structured planning for handling the COVID-
19 pandemic in dental facilities.>” Allocating resources
and estimating risks would also be of great help to private
practice owners. Strengths and weaknesses as determined
by the analysis are the positive and negative characteristics
within the dental facilities, while threats and opportunities
are external factors that can be avoided or utilized.” This
review study is intended to provide a situational analysis
within dental facilities during the new coronavirus
outbreak.

Methodology
A SWOT analysis is a common systematic tool used by
evaluation specialists in any field of study.®’ SWOT refers
to the strengths and weaknesses that are the internal char-
acteristics of a system, which need to be emphasized or
addressed, respectively, while opportunities and threats are
external factors or elements that should be used or
avoided.’ Strengths and weaknesses can be identified by
internal appraisal (interviews with experts, records, pub-
lished, and/or unpublished data), while opportunities and
threats are identified by an external assessment or
analysis.’

The following questions guided the search to use
SWOT for assessing the impact of the current outbreak
on dental facilities:

1. What are the weaknesses that were reported during
the current COVID-19 outbreak?

2. What strengths exist within dental facilities that
should be emphasized and sustained?

3. What are the possible opportunities that dental facil-
ities should utilize or consider?

4. What are the threats that dental facilities may face
in the future under similar conditions?

A literature review was conducted. Reviews, original stu-
dies, commentaries, letters to editors, and both governmental
and international guidelines were searched. As most organi-
zations and institutions had made their content opened
access since the COVID outbreak, two electronic databases:
(1) PubMed and (2) search engines (Google Scholar and
Google) were searched. Key words used in the search were
“dental facility AND COVID”, “dentists AND COVID”,
“dental AND COVID”, and “COVID AND dental AND
economic”. Information and guidelines posted on the
Ministry of Health website and international dental associa-
tions were also used. Each author carried out the search at
his/her own discretion. A shared folder was created to elim-
inate duplicates. Articles were included if they were in the
English language, published during the period from
December 2019 until April 2020, and were reporting or
discussing the impact of COVID-19 on dentistry. Articles
in languages other than English, with no full text, and/or not
related to the COVID-19 pandemic were excluded. A total
number of 117 articles were retrieved, 36 were with no full
text or duplicates, five were in Chinese and so were
excluded. We ended up with 76 published papers in addition
to official documents and governmental websites (Figure 1).
Each author was assigned a number of articles or documents
and had to list the main points addressed in them (shown in
Supplementary file). A virtual meeting was conducted to

arrange all of the addressed issues and concerns that were
classified as themes. All themes were classified into four
categories based on the SWOT parameters: (1) strengths, (2)
weakness, (3) threats, or (4) opportunities (Table 1).

Discussion

Although the COVID-19 pandemic has affected almost the
entire world, the severity, adopted measures, and conse-
quences differ from one country to another. Similarly, the
situational analysis presented in this paper is applicable to
all countries, yet the prioritization of the concerns will
vary. From the reviewed literature, several strengths,
weaknesses, opportunities, and threats were identified.

Strengths
Four-Handed Dentistry

The role of a dental assistant (DA) varies across the different
dental practices, ranging from chairside assistance, infection
control, and sterilization, to the provision of preventive
dental care.'® Four- or six-handed dentistry refers to the
one or two trained, competent, chair side assistant/s who
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Figure | Flow chart of the review process.

work regularly with the dentist to provide dental care.'

Although mainly introduced as an ergonomics concept, the
role of dental assistants in infection control also cannot be
overlooked.'” The latest recommendations by the Centers
for Disease Control (CDC) in the United States emphasized
the use of four-handed dentistry as part of engineering con-
trols and work practices during emergency dental care.''
As the backbone of any dental facility, whether it is
solo or a part of a hospital, dental care providers (DCPs)
are responsible for their own safety and the safety of their
patients and other staff members. The safety of the dental
team and patients should be a priority. The American
Dental Association (ADA) and Health Authorities have

Table | Strengths, Weaknesses, Threats and Opportunities
Within Dental Facilities

Strengths Weaknesses

® Four-handed Dentistry. ® Nature of dental care.

® |nterprofessional care. ® Preparedness of dental facilities.

Threats Opportunities

Financial consequences. ® |nformation technology.

Ethical obligations. ® Mobile dental units.

.
°
® Dental care worker shortage. | ® Economic Support.
® Cyber security. ® Research and innovation.

set guidelines for the provision of dental treatment.'*"?

Similarly, different government bodies have provided
detailed protocols for DCPs ranging from patient triage,
dental care, infection control, and patients referral.!*13
Clear government guidelines and practice policies reduce
the burden and stress on care providers, eventually redu-
cing the chances of error and violations.

A conceptual model for factors influencing the decision

to provide care is presented in Figure 2.

Inter-Professional Care

Recently, inter-professional care (IPC) has been promoted
to expand the scope of dental practices to provide primary
healthcare.'® Dentists can help to improve the healthcare
system by providing screening, diagnosis, and even treat-
ment for certain medical conditions.!” During the current
outbreak, many dental care providers have volunteered to
provide care to COVID-19 patients, and dental facilities
have been utilized in certain countries to accommodate the
overwhelming number of patients.'® Dentists are assisting
in hospitals by taking vital signs, performing COVID-19
testing, triaging, treating emergencies, administering
injectables, and writing prescriptions. After additional
training, oral surgeons can also intubate and provide gen-
eral anesthesia.'®*® Dentists can also play a crucial role in
the identification of patients attending dental clinics by
proper triaging and assessment.'*"?

Certain oral conditions have also been linked to
COVID-19, and as such can be detected by DCP; these
conditions include salivary gland infections (saliva test
positive for COVID-19) and taste abnormalities.”!

In the same context, the COVID-19 infection is thought
to aggravate some oral conditions, especially in those with
autoimmune diseases or those on prolonged medication

use.”? DCPs are supposed to work side-by-side with medical
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Figure 2 Factors influencing the decision whether to provide care during an
outbreak or not.

healthcare providers in monitoring the oral health status of
those staying in intensive care units or those who have been
treated for COVID-19 for long periods.*

Proper investigation of patients’ medical and social
wellbeing can also lead to identifying any psychological
conditions as a result of the current situation.> An
increase in reported cases of domestic violence, and sui-
cide because of the current lockdown has been noted.”*
Dentists can also detect signs and symptoms of abuse;*
such cases should be reported immediately to specialized
medical staff and related authorities.**

Weaknesses

Nature of Dental Care

Dental care providers and dental settings are exposed to
more occupational hazards.?® Closeness to patients and the
nature of dental practice put dental practitioners at greater
risk than other healthcare providers.”” DCPs are frequently
exposed to aerosols and splatter, blood, and body fluids in
addition to suspended particulate matter.>***%° These
challenges increase even more during times of outbreaks,
and given the nature of dental facilities, this exposure
affects not only DCPs but poses a public threat.>*?
Such outbreaks always require extra infection control mea-
sures, logistics, facility and staff preparedness, proper

identification, and prompt management.>* However, dental

facilities, DCPs, and supporting staff are not always well
equipped to deal with these outbreaks.>®20-3%-33

As part of the national and international recommen-
shielded,

masked.''"'>*3 Body language and eye contact are

dations, dentists should be gowned, and
essential elements for maintaining rapport with patients,
and patients have been shown to feel relaxed when they
are able to see their doctor’s facial expression, which is
why a change in the patient—dentist relationship is likely

to OCCllI'.34

Preparedness of Dental Facilities

Figure 3 addresses the factors that can influence the pre-
paredness and readiness of dental facilities during
outbreaks.

Facility Design and Layout

A separate designated area is needed within the faculty as
a triage area.’®*-* Similarly, a negative pressure room
with a minimum of 12 air changes per hour is needed for
the emergency treatment of confirmed or suspected
COVID-19 patients.*® It is also advised that mechanical

ventilation be initiated between patients.***

Patients’ Identification
Receptionists and security personnel are the first to come
into contact with patients. In cases such as the COVID-19
outbreak, the patients should be assessed ideally before
coming to the clinic, but if that assessment is not possible,
they should be assessed as soon as they arrive.>** Figure 4
shows the four levels at which all patients should be
assessed. Due to the inconsistent global morbidity and
mortality behavior of the contagion, compliance with pre-
ventive measures, such as social distancing, hand washing,
and facemask usage, is becoming more difficult for the
masses.”> These difficulties add to the perceived stress
among the patient population. The lack of confidence of
the public consumers of information is also prevalent and
growing rapidly due to the advent and excessive use of
social media and various inconsistent virtual platforms.*>
The emergence of growing dissatisfaction and disbelief in
scientific information resulting from rampant disinforma-
tion without any scientific evidence is also becoming
prevalent.>

Patients should be encouraged to disclose any medical
conditions or illness as patients usually tend to hide such
information in the fear that they will be deprived of treat-
ment. Detailed medical history, including travel history,
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Figure 3 Factors influencing preparedness of dental facilities.
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Figure 4 Patients’ assessment stages.

contact with animals, residence, and a checklist with
COVID-19 signs and symptoms are crucial for patient
identification.>'"°

Clear information explaining the consequences of con-
cealing medical information/condition should be visible to
patients. Wall-mounted infographics and displays are an
ideal choice for health education, and shared hard copies

should be avoided.!'"!*

Governmental Policies and Guidelines

Ministries of Health (MoH) or Department of Health,
licenses dental facilities based on certain criteria that
include but are not limited to qualified personnel, facilities
and equipment, quality of care, and infection control.
However, these infection control measures are not always
closely monitored unless a violation report is made, espe-
cially in the private sector.’®>” In some countries, dentistry
is even practiced without any license.*® With the serious
recent outbreaks and pandemics, MoH or competent
healthcare authorities should have regular inspections to
track any violations. During the COVID-19 outbreak, clear
universal guidelines and restrictions were initiated within
medical facilities; however, the responses have varied
among dental facilities."®*® Dental regulatory bodies do
not have policies to support dental practices in times of
crisis, especially in developing countries.*® Testing dental

professionals should be given the same priority by autho-
40-42

rities as that for other healthcare providers.
Resources

The COVID-19 pandemic has led to a dramatic rise in the
demand for surgical masks, goggles, gloves, and gowns. It
has been estimated that a 40% increase in manufacturing is
needed to meet these demands.**** The main suppliers of
these materials are in Asia, mainly China and the Pacific,
so in addition to the cost of personal protective equipment
(PPE), the cost of transportation and shipping also
exists.***  Additionally, there are the costs of hand
hygiene materials and items needed for patients under-
going triage, such as no-touch thermometers and thermal
imaging cameras.'' "

As part of respiratory precautions, it is recommended
that healthcare providers use an NO95 respirator or wear
a surgical mask along with a face shield.'*'>** Although
no significant difference was found between them in regard
to preventing influenza,*® however a comparison of the
effectiveness of masks against the COVID-19 virus during
dental procedures requires clinical trials to determine its
filter performance and facial fit.*” Manpower is another
point to consider, and although in dental settings enough
number of care providers is not a problem but having trained
DCPs and supporting staff is a serious issue.'

Threats

The current situation has significantly affected many indus-
tries in addition to dental services. Many countries world-
wide are under lockdown and people have been instructed
to work from home. This type of work situation has led to
the closure of many dental practices and the suspension of
elective dental treatment in the rest.''"'>2%** On the other
hand, these decisions have serious consequences that cannot
be ignored both on the professional and financial levels in
addition to presenting ethical challenges.'® The rising
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protest in industrialized democracies is also on the increase
and has mainly imploded due to economic hardships and
lack of social and financial sustainability.>>

Economic Challenges

Healthcare facilities have been tremendously affected
either directly by the overload of patients or indirectly
by the constraints in response to the virus spread.*
Dental practices have been mostly affected by the
later.’>** The use of dental services and dental visits
had significantly decreased during the COVID-19
outbreak.***° A reduction by three-tenths in non-urgent
dental care and a 38% reduction in emergency dental
care, especially in cities with higher cases of COVID-19,
has been reported.*’ These findings can be the result of
the quarantine restrictions on transportation or the
patients’ fears of acquiring the infection.** In the same
context, the use of dental services is closely linked to
insurance coverage; therefore, with the increase in unem-
ployment due to the COVID-19 outbreak, the demand
for dental care has decreased.**

It is expected that the impact on private dental facilities
would be even more noticeable. Some have estimated that
financial loss may reach up to 70%.*° A recent study
predicted that dental care spending in the United States
could decline by up to 66% in 2020 and 32% in 2021.*

In the same context, preventing the spread of infection
relies on the effective use of PPE, such as isolation suits
and air-purifying respirators, which also add to the finan-
cial burden of a dental practice.’® Similarly, the cost of
staff training, signages, and hygienic supplies is also
dental
a different path to cope with future outbreaks; external

increasing. Even equipment will undergo
mouth suctions, commercial air purifiers, and air exchange

devices are some examples being under current
investigations.** Negative pressure operatories will no
longer be optional but rather will be a requirement.*?

The practice of dentistry itself is expected to change to
eliminate aerosol generation and will include aerosol-free
cavity prevention, sealants, atraumatic restorative treat-
ment, and vital pulp therapy.”*"’

The design of dental clinics and hospitals will need to
be reoriented in order to reduce the infection transmission
and achieve a level of social distancing. This design may
include the premises and equipment costs in addition to
changes in staffing structure, thus adding to the financial

burdens of the COVID-19 outbreak.*>**

The impact of the corona outbreak on dental economics
is expected to continue for years, and recovery will depend
on many factors, such as removal of restrictions, availabil-
ity of a COVID-19 vaccine, and the availability of work-
place safety measures.**

Ethical Obligations

“To treat or not to treat” is the question dentists face
nowadays. Apart from their fears of contracting the
infection,”® dentists are challenged by their ethical
obligations.'® The CDC in the United States and ADA
recommend that only emergency and urgent dental treat-
ment to be provided under-restricted infection control
measures.'""'> Emergency dental care should be provided
in cases of uncontrolled bleeding, cellulitis, or facial

1L12 while

trauma that may lead to airway obstruction,
dental trauma, severe dental pain interfering with sleep,
dental treatment required prior to critical medical sur-
geries, or biopsy of suspicious lesions come under urgent
dental care.'"'?

In the same context, certain protocols should be fol-
lowed when managing an urgent or emergency case to
prevent the spread and optimize the care starting with
triaging, disinfection procedures, instrumentation, and the
use of novel treatments approaches.?®*° Minimally inva-
sive treatments for pediatric patients,>® single file mechan-
ized nickel-titanium (NiTi) instrumentation for endodontic
treatments,”' or an open approach for tracheostomy in case
of oral surgeries are some of the recommended novel
treatments.' 48

Dentists’ decision to provide care should be based
primarily on patient safety and then on a dental hierarchy
of needs in line with the Maslow hierarchy of needs, that is
to fulfill wellbeing first.”* Dental facilities should adopt
a referral and emergency system that allows patients with
dental emergencies to be treated while protecting them-
selves and other patients.

In the same context, these restrictions can affect ser-
ious dental conditions, such as early detection and proper
diagnosis of oral cancer.”®> On the other hand, cancellation
of patient appointments, and suspension of elective treat-
ment present the dentists with dento-legal aspects. Another
ethical dilemma that has been raised is referrals of sus-
pected cases to a hospital that can result in wider popula-
tion exposure.®

A major challenge would also be to restore the confi-
dence of our patient population due to fear of contagion,

lack of complete understanding of the COVID-19,
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unavailability of evidence-based therapeutic cure, and
absence of clinically proven vaccine against COVID-19.%’
Patient education, updates on infection control procedures,
and consultations could be possible strategies to consider
when dealing with reluctant patients.>®

Dental Care Providers Shortage

Healthcare taskforce attrition is possible given the high
death rate and infection among them.*® Large numbers of
healthcare workers became infected while caring for
COVID-19 patients, and death cases were also reported
throat
specialists.”® Dentists are at a relatively high risk for con-
tracting COVID-19; dental facilities should consider the

consequences of losing their staff as a result of becoming

among ophthalmologists and ear, nose and

infected or dying.®® Dental care providers who suffer from
signs and symptoms of flu are not supposed to come to
work or come into contact with patients. Those individuals
who are at higher risk (elderly, medically compromised,
pregnant) should avoid treating patients and can only work
in screening and triaging. Stress levels are also high during
this period either due to the psychological impact of the
lockdown or the workload or both. Stress is one of the
leading causes of burnout among dental care providers that
can lead to prolonged sick leaves or even -early
retirement.®!

Cyber Security

The COVID-19 outbreak had directed many people from
different sectors to work from home in addition to under-
taking online schooling and telemedicine. An increase in
attempted cyber-attacks from 30 per 1000 endpoints in
February to 145 threats in April 2020 was found.®* Apart
from the financial fraud data loss resulting from cyber-
crimes, securing the confidentiality of patient information
is serious issue that can threaten dental services.

Opportunities

The world has changed drastically in order to cope with the
sudden COVID-19 outbreak. In a short period of time, people
have managed to use available resources to adapt to the
current situation starting with working from home to reusing
and recycling existing resources to meet the demands of the
healthcare sector. Many lessons can be learned from this
outbreak, and many future opportunities should be consid-
ered in order to avoid such consequences in the future.

Information Technology (IT)
Telemedicine services, patient advice lines, and augmented
telephone triage systems are some examples of IT uses in
healthcare.®® Tele-dentistry is defined as “the practice of
using videoconferencing technologies to diagnose and pro-
vide advice about treatment over a distance”.** It com-
bines technology and dental care, thus linking DCPs and
patients. Patient consultations using teledentistry can
either be real-time consultation, store-and-forward consul-
tation, remote patient monitoring, or mobile health.®*%
Tele-dentistry can also be used for patient screening.®’
With the evolution in IT and the success of teledentistry,
all dental facilities should be encouraged to adopt an online
booking system. This adoption has many benefits not only
reduces risk during times of outbreaks but also allows
patient to fill medical record or book a convenient appoint-
ment, therefore reducing the time spent at front desks and
increasing patients’ satisfaction as well as treatment
outcomes.®> As patients fill medical records at their conve-
nience with no fear of patients becoming frustrated or over-
whelmed by the request for too much data, a lot of
information can be included in medical records, which can
allow better diseases screening, prevention, and control.*? It
would also be possible to link individuals’ dental records
with their medical records allowing also for better evaluation
of patients” medical condition and treatment planning. This
process will also facilitate the referral process between dif-
ferent departments and professions. During the COVID-19
outbreak, remote consultations and prescribing were found
to be successful.>'** Online consultations can be used to
screen, filter symptomatic patients, relieve symptoms in

addition to soothing dentally anxious patients.®®¢”

Mobile Dental Units

Due to the current restrictions on public transport and the
weaknesses within dental facilities addressed earlier, it
would be worthy to use mobile dental units and domicili-
ary visits. In addition to providing cost-efficient services,
reaching remote and unserved populations, mobile dental
units could also be used in a hospital environment for safer
work practices.®®

Economic Support

Dental services are not risk-free. Health insurance offers
coverage for disability or medical, surgical, and/or hospital
costs, including guaranteed treatment, long-term care, travel
insurance, and personal injury coverage. Dental insurance

Risk Management and Healthcare Policy 2020:13
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offers high-cost dental insurance coverage. Private dental
facility owners can consider insurance companies, and an
arrangement may be negotiated to mitigate the financial
difficulties that have been previously discussed.

Governments can also offer support through loans,
mortgages, and rental payments.***** Federal Emergency
Powers in the United States (US) have permitted the
development of rules and guidelines that can help to
relieve the financial impact of shutdowns due to the
virus.”® Braiding and blending of public funds and con-
solidation between different hospitals and different health-
care providers are examples of solutions considered in the
US to raise healthcare spending in the public sector.”"”?

All healthcare providers should be granted health
insurance and paid sick leaves, and in cases of such out-
breaks, an increase in income should also be considered.
Similarly, teledentistry should be covered by insurance to
ensure its sustainability.

Research and Innovation

The world and the field of dentistry will never be the
same after the COVID-19 outbreak. Studies are being
carried worldwide to fully understand the nature of the
new coronavirus. Clinical trials are being conducted to
find a vaccine or treatment. Current studies are investi-
gating modes of transmission, control of infection
spread, and influence on dental facilities. Some research-
ers are investigating the effectiveness of different che-
micals for disinfection or oral control of this virus.*'”?
However, the impact of the current COVID-19 outbreak
is expected to cause a huge shift in the direction of
dental research.”® Virtual reality, artificial intelligence,
and telehealthcare are some examples of expected
research interests as a result of the digital
transformation.”*’* Tt is also expected that the dental
industry will witnesses a competitive trend with respect
to redesigning dental units and equipment. The use of
information technology to predict oral health behaviors
or patterns of dental visits presents another unprece-
dented research area.

The SWOT analysis identifies issues but does not pro-
vide solutions or prioritization of the identified concerns.
The literature review carried may have overlooked or
oversimplified some data due to the limited space; thus,
some bias is likely to have occurred. Additionally, this
type of review analysis may have been influenced by the

authors’ views on the subject.

Despite the limitations, the SWOT analysis is a useful
tool to guide decision makers and practice owners.

Conclusion

Due to the sudden and spread of the current outbreak, most
of the healthcare systems were not well prepared. Lack of
resources, training of service providers, and difficulties with
proper patient identification in addition to the nature of
dental care (aerosol generation and closeness to the patients)
are weaknesses that policy makers, hospital administrators,
and practice owners need to prioritize in their preparedness
plans. In the same context, healthcare institutions should
consider the financial consequences and attrition of work-
force as a result of the current outbreak in their strategic
plans. Coordination and prompt communication among all
healthcare providers during such outbreaks is crucial and is
a strength that needs to be supported. Research and IT are
great opportunities that can reimburse the losses due to the
COVID-19 pandemic if they are well utilized. This paper
paves the way for investigating the impact of the highlighted
opportunities in controlling future outbreaks. We also expect
that policy makers can use this preliminary analysis to
address weaknesses and threats to satisfactory management
of dental practices during this pandemic.
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