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Abstract

Objectives: The current COVID-19 outbreak in conjunction with the need to provide
safe dental treatments and the limited knowledge on the efficacy of protective meas-
ures has posed dentists into a challenging situation. Therefore, the present article
aimed at collecting experiences and recommendations of frontline clinical experts on
critical aspects of dental treatment provision during pandemic.

Material & Methods: From a total of 32 European countries, one leading academic
expert in Oral and Maxillofacial Surgery or Oral Surgery per country was asked to
participate in an anonymous online 10-item survey on COVID-19 covering the topics
of safety of dental settings, personal protective equipment (PPE), and patient-related
measures to reduce transmission risk. Data collection took place from April 12th to
May 22nd, 2020.

Results: A total of 27 experts from different European countries completed the sur-
vey. The transmission risk of SARS-CoV-2 in dental settings for aerosol-generating
procedures was considered high by all experts except two. For aerosol-free and
aerosol-generating procedures, more than 80% of the experts recommended face
protection and caps for every single treatment. For aerosol-generating procedures,
additional measures (FFP2/FFP3 masks and gowns) were suggested by the vast ma-
jority of the experts. To reduce transmission risk, all experts recommended limiting
aerosol-generating procedures and reducing the number of patients in waiting areas
as well as hand hygiene for the patients.

Conclusion: The limitation of aerosol-generating procedures along with the usage
of adequate personal protection equipment was considered to be crucial to pro-
tect dental healthcare providers and patients, thus reducing the transmission risk of
COVID-19.
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1 | INTRODUCTION

The spread of coronavirus disease 2019 (COVID-19) has posed
significant challenges for dentistry and medicine. The risk of nos-
ocomial transmission led the routine dental care to be temporally
suspended in several European countries experiencing COVID-19
(Coulthard, 2020), and it was restricted to emergency treatments
(Gurzawska-Comis et al., 2020). Various measures, including
the use of additional personal protective equipment (PPE), have
been proposed by national and international guidelines to mini-
mize infection risks (Pan et al., 2020; Ren et al., 2020). However,
due to an extremely large demand worldwide, limited protection
measures were available for the provision of dental treatments
(Coulthard, 2020).

The lack of scientific evidence on the efficacy of preventive
measures accelerated research tremendously, which, however,
has not become comprehensive so far (Majumder & Mandl, 2020;
Zimmermann & Nkenke, 2020). In addition, due to fast track review
and time pressure, publications appeared online before thorough
peer-review process. This made assessing the quality of the avail-
able evidence more challenging and also more relevant than ever.
Therefore, our research group reviewed the current evidence and
recommendations recently (Gurzawska-Comis et al., 2020). It was
reported that literature and recommendations were mainly based on
severe acute respiratory syndrome (SARS) and Middle East respira-
tory syndrome (MERS).

Another approach to collect evidence is a survey of experts, that
allows fast and high-quality data collection (Atkins et al., 2004). Due
to the urgent need for reliable recommendations, the authors hy-
pothesized that research gaps might be filled by asking international
experts at the frontline for their opinions.

The purpose of this study was to survey European experts about
their opinion on PPE, patient triage and additional measures in den-
tal settings during COVID-19 pandemic.

2 | MATERIAL AND METHODS

A survey was designed to identify the opinions and the experience of
academic European experts in Oral and Maxillofacial Surgery or Oral
Surgery, involved in the dental emergency care during the outbreak
of COVID-19. The study protocol was submitted to and approved by
the Ethical Committee of the University of Dusseldorf (Protocol no.
2020-926). The recognized standards were followed (Declaration of
Helsinki; European Medicines Agency Guidelines for Good Clinical
Practice). The present study was also conducted and reported ac-
cording to the “Good practice in the conduct and reporting of survey

research” criteria (Kelly et al., 2003).

2.1 | Study population

For each of the 27 member countries of the EU and for 5 additional
European countries (Iceland, Norway, Moldova, Switzerland, UK), a
survey invitation was sent by email to one academic expert in Oral
and Maxillofacial Surgery or Oral Surgery (preferably head of the
department). The selection of the participants was based on word-
of-mouth communication and by hand search of University websites.
The invitation email explained the aim of the study and included the
link to the consent form and online survey. If the answer was not
provided within the given deadline, a second expert from the re-
spective country was contacted. If the second expert did not reply
in time, a third expert was asked. If no response was retrieved, the
country was labelled as not-responding.

The participation in the survey was voluntary and without any
incentive. All responders signed an informed consent form before
accessing the questionnaire through an online survey platform
(SurveyMonkey®). Data collection took place between 12th April
and 22nd May 2020. Data were assessed, stored and processed

anonymously.

2.2 | Questionnaire

A structured questionnaire including 10 items was developed
(Attachment 1). The survey was evaluated in a pilot phase by five
Oral Surgeons affiliated to European universities that were selected
based on the professional network of the authors. The questionnaire
was amended based on their feedback, to avoid redundancies and
ambiguities in the final survey. The COVID-19 risk classification ac-
cording to Gurzawska-Comis et al. [2020] was provided: Unknown
risk: (no flu-like symptoms) AND (no contact with COVID-19-positive
patients); High risk: (flu-like symptoms + no contact with COVID-19-
positive patient) OR (no flu-like symptoms + contact with COVID-
19-positive patient); Very high risk: COVID-19 positive or flu-like
symptoms + contact with COVID-19-positive patients.
The questionnaire covered the following areas:

a. Participant working environment (2 items, single choice);

b. Infection risk of dental health professionals (2 items, single
choice);

c. Recommended PPE for dental health professionals (2 items, ma-
trix/multiple select);

d. Facilities for dental treatment of COVID-19-positive patients (1
item single choice);

e. Measures to prevent infection of health professionals and noso-
comial transmission in dental clinics (2 items, matrix/single choice

per row);
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f. Information about where dental care was provided for patients
with a high risk of COVID-19 (1 item, multiple select).

The issues on the working environment included two questions.
The experts were asked whether they treated patients in the pri-
vate and/or university dental clinic settings (question 1) and about
the number of staff members working in their departments was also
investigated (question 2). The infection risk of dental health profes-
sionals had to be scored for aerosol-free and aerosol-generating pro-
cedures (questions 3 and 4).

Questions 5 and 6 investigated experts’ recommendation re-
garding PPE for dental health professionals during the pandemic for
aerosol-free or aerosol-generating procedures.

In question 7, it was asked where COVID-19-positive patients
should be treated in case of urgency. The relevance of various mea-
sures to prevent infection transmission in dental settings was inves-
tigated in questions 8 and 9. Information on the dental setting where
patients with (high) risk of COVID-19 were treated during pandemic
was obtained in question 10.

2.3 | Statistical analysis

The data analysis was performed using Microsoft Excel® for Mac
version 16.37 (Microsoft®, USA). For each question, the absolute
number of votes and the relative agreement (%) were calculated. As

FIGURE 1 Map of European countries
whose experts were contacted: in

red the countries of the responders
(Austria, Belgium, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland,
Germany, Greece, Iceland, Ireland, Italy,
Lithuania, Luxembourg, Malta, Moldova,
Netherlands, Norway, Poland, Portugal,
Romania, Slovenia, Spain, Sweden,
Switzerland and UK) and in yellow the o
countries of experts who did not reply

to the survey (Bulgaria, France, Hungary,
Latvia and Slovakia). (The original map was
retrieved from openstreetmap.org (Open
Database License))
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only one group was surveyed (experts in oral surgery), no compara-
tive analyses were performed.

3 | RESULTS

In total, experts from 27 (84%) countries out of 32 responded to the
survey (Figure 1). To the first round of invitation, 13 experts from
the respective countries responded, while to the second round 10
remaining countries replied. A total of 4 countries responded to the
third round. The mean duration of answering the questionnaire was
seven minutes. Details on the adhere to the “Good practice in the
conduct and reporting of survey research” criteria for questionnaire
studies are reported in attachment 2 (Kelly et al., 2003).

3.1 | A)Participant working environment

Eleven respondents (40.5%) stated to treat patients at the Dental
University Hospital, and another eleven (40.5%) indicated treatment
in both private practice and Dental University Hospital. Five par-
ticipants (18.5%) reported to be working clinically in private practice
only. The number of staff members working in their department was
heterogeneous: 0-10 (5 participants,18.5%), 11-20 (6 participants,
22.2%), 21-30 (5 participants, 18.5%), 31-50 (4 participants 14.8%),
51-100 (6 participants, 22.2%), >100 (1 participant, 3.7%).
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3.2 | B)infection risk of dental health professionals

For aerosol-free treatments, four experts (14.8%) found the risk
to be low, whereas eleven rated the risk to be neutral (40.7%) and
twelve (44.4%) considered the risk to be high. For aerosol-gener-
ating procedures, two experts scored the risk to be neutral (7.4%)
whereas 25 (92.6%) to be high.

3.3 | C) Recommended ppe for dental health
professionals

For aerosol-free procedures, the recommendations varied for the
different PPE measures (Table 1). The majority of experts recom-
mended FFP2/FFP3 masks for treating patients at unknown (66.7%),
high (88.9%) and very high (96.3%) risk, while only one expert found
FFP2/FFP3 not relevant for aerosol-free procedures.

Similar replies were observed for face shields and goggles. However,
there was a trend towards recommending face protection for dental
staff regardless of the patients’ individual risk (22 experts, 81,5%).
Overshoes were less appreciated and were not recommended at all by
29.6% of the experts. Gowns were recommended by comparable num-
bers of experts for patients with unknown (18 experts, 66.6%), high (23
experts, 85.2%) and very high risk (25 experts, 92.6%). In contrast, caps
were frequently recommended for every treatment regardless of the
individual risk (23 experts, 85.9%), whereas no experts found this mea-
sure useless for aerosol-free procedures (Table 1).

When considering aerosol-generating procedures, FFP2/FFP3
masks, face shields, overshoes, gowns and double gloves were
recommended by the majority of participants. In contrast to aero-
sol-free procedures, most of the PPE was also recommended when
treating patients with unknown COVID-19 risk (Table 2).

3.4 | D) Facilities for dental treatment of COVID-19-
positive patients

A total of 18 experts (66.7%) responded that dental treatments
of COVID-19-positive patients should be performed at Dental

Unknown High COVID-19

COVID-19 risk risk risk only

FFP2/FFP3 mask 66.7% (18) 88.9% (24) 96.3% (26)
Face shield/goggle 81.5% (22) 88.9% (24) 96.3% (26)
Overshoes 40.7% (11) 66.7% (18) 70.4% (19)
Gown 66.7% (18) 85.2% (23) 92.6% (25)
Cap 85.2% (23) 92.6% (25) 100% (27)
Double gloves 40.7% (11) 63.0% (17) 74.1% (20)

Very high COVID-19

University Hospitals. The remaining 9 participants (33.3%) sug-
gested private practice and Dental University Hospitals as eligible.
Private practices, in contrast, were not found to be the only setting

for urgent treatment of COVID-19-positive patients.

3.5 | E)Measures to prevent infection of health
professionals and nosocomial transmission in
dental clinics

The wide majority of experts (25 experts, 92.6%) recommended
treating COVID-19-positive patients in separate isolation rooms
and minimizing aerosol-generating procedures (27 experts, 100%).
Furthermore, limiting the contact between staff members was found
relevant by most of the experts (23 experts, 85.2%). The majority of
participants also found the use of rubber dam, extraoral radiographs,
air disinfection and natural air ventilation relevant (Figure 2).

The majority of patient-related measures were found relevant
to limit the risk of COVID-19 transmission. All the experts agreed
that the number of patients in waiting area and the time they spend
there should be minimized. Phone interviews to assess the health
status (COVID-19 risk assessment) were scored to be highly relevant
(81.5%). In contrast, assessing patient treatment needs via phone
was approved by 66.7% of the experts only. The hand hygiene was
considered to be crucial (100%), while surgical mask wear inside the
clinic was slightly less approved (70.4%) (Figure 3).

3.6 | F)Information about where dental care was
provided for patients with a high risk of COVID-19

In the majority of countries (70.4%), the Department of Oral Surgery
was providing emergency dental care during data collection. The
Department of Oral and Maxillofacial Surgery was reported to
be involved in 55.6% of the countries. In 37.0%, private practices
were providing dental treatment for COVID-19-positive patients
or patients being at high risk. Emergency units offered dental care
in 22.2% of the countries. No treatment was performed on the af-

fected patients in 3.7% of the countries.

TABLE 1 Percentage (%) and number
of experts agreeing that the respective

N
one PPE measure should be used during
3.7% (1) aerosol-free procedures for patients with
3.7% (1) unknown/high/very high COVID-19 risk/
none of them. The number of experts is
29.6%
6% (8) provided in brackets (...).
7.4% (2)
0% (0)
25.9% (7)

Note: Risk classification: Unknown risk: (no flu-like symptoms) AND (no contact with COVID-19-
positive patients); High risk: (flu-like symptoms + no contact with COVID-19-positive patient)
OR (no flu-like symptoms + contact with COVID-19-positive patient); Very high risk: COVID-19

positive or flu-like symptoms + contact with COVID-19-positive patients
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TABLE 2 Percentage (%) and number
of experts agreeing that the respective
PPE measure should be used during
aerosol-generating procedures for
patients with unknown/high/very high
COVID-19 risk/none of them

FIGURE 2 Relevance scoring for the
use of different measures to decrease
transmission risk of COVID-19 in dental
settings
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Unknown High COVID-19
COVID-19 risk risk

very high
COVID-19 risk None

FFP2/FFP3 mask 77.8% (21) 96.3% (26) 100% (27) 0% (0)
Face shield/goggle 92.6% (25) 100% (27) 100% (27) 0% (0)
Overshoes 55.6% (15) 74.1% (20) 77.8% (21) 22.2% (6)
Gown 81.5% (22) 88.9% (24) 88.9% (24) 11.1% (3)
Cap 88.9% (24) 96.3% (26) 100% (27) 0% (0)
Double gloves 51.8% (14) 66.7% (18) 74.1% (20) 25.9% (7)

Note: The number of experts is provided in brackets (...).

Treatment in isolation
room for COVID+ patients

Minimizing aerosol-
generating procedures

Usage of rubber dam

Using extraoral x-ray
instead of intraoral radio-
graphs (if possible)
Limiting the contact
among staff members

Air disinfection

Natural air ventilation
(open the windows
between patients)

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

. Neutral

. Relevant Not relevant

4 | DISCUSSION

Provision of dental care during this pandemic is challenging because
of the high transmission risk in dental settings (Ather et al., 2020;
Izzetti et al., 2020; Meng et al., 2020). As dental care cannot be
postponed for longer episodes, eligible precautionary measures
have to be implemented rapidly to ensure safety in dental settings
(Gurzawska-Comis et al., 2020). At this time (May 2020), controlled
clinical trials on COVID-19 in dentistry are not yet available and
they are not likely to be feasible owing to ethical reasons. To pro-
vide interim evidence-based medicine recommendations, the re-
search gaps can be filled with expert opinions (World Health, 2014).
Therefore, the present study aimed to collect the opinion of experts
working at the frontline involved in emergency dental care during
the pandemic. These experts’ statements are supposed to supple-
ment our previous review of the available literature and national as
well as international guidelines (Gurzawska-Comis et al., 2020). All
experts selected to participate in this study were based at European
Universities.

The transmission risk for aerosol-free procedures in dental set-
tings was considered to be low or neutral by approximately 55% of
the experts, whereas for aerosol-generating procedures, the vast
majority (93%) agreed that the risk was high. Despite of the hetero-
genic responses related to aerosol-free procedures, metadata (work-

ing environment) could only partially explain the diverse answers.

Experts working not exclusively at university hospitals tended to
rate the risk of aerosol-free procedures higher. In contrast, 64% of
the experts working at university hospitals considered the risk to be
low or neutral. As data could not be matched with the experts’ home
country, the association with national COVID-19 prevalence could
not be evaluated.

Among recommended PPE, face shields, gowns, and caps were
scored the highest for patients of unknown COVID-19 risk. FFP2/3
masks were recommended by almost 80% of experts for aero-
sol-generating procedures for patients of unknown risk, and experts
agreed that FFP2/3 masks, face shields and caps should be used for
aerosol-generating procedures in patients at high or very high risk.
Experts suggested that patients with high and very high risk should
be treated with FFP2/3 masks, face shields and caps no matter on
the type of procedure.

Overshoes and double gloves were judged not useful by the ma-
jority of the respondents, and this appraisal may be related to the
limited evidence available (Verbeek et al., 2020).

However, proposed PPE measures were more homogenous for
aerosol-generating procedures, whereas higher disagreement was
found for aerosol-free procedures. This might reflect a lack of sci-
entific evidence and unclarity towards the transmission risk during
aerosol-free procedures.

Two thirds of the experts suggested to treat COVID-19-positive

patients during pandemic only in University Hospitals, while one
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Assessing COVID-19+
risk via phone

Assessing treatment
need via phone

Postponing elective
treatments

Limiting accompanying
people

Taking temperature

Patients should wear
surgical mask in the clinic

Minimizing time and
people in waiting room

Hand hygiene

Mouth rinse prior to
treatment

o
X

10% 20% 30% 40% 50% 60%

third suggested to treat them also in private offices. None of the
participants considered private practice as the only setting for treat-
ing infected patients.

All experts agreed on the importance of reducing aerosol-gener-
ating procedures and 92% of the experts suggested treating COVID-
19-positive patients in isolation rooms. In contrast, air disinfection
was suggested by 60%.

To reduce the number of potentially infected patients in dental
settings, a telephone risk assessment was found to be beneficial.
However, about one third of the experts did not suggest assessing
treatment needs via phone, thus emphasizing the importance of face
to face contact during clinical examination. None of the experts sug-
gested that dental care during pandemic should be limited to private
practices, and the majority found only dental hospitals to be appro-
priate. This may be related to the lockdown of dental offices in sev-
eral European countries when the survey was conducted.

A high percentage of experts recommended wearing of masks by
patients in dental settings, even though this preventive measure was
not yet recommended by World Health Organization (WHO) during
data collection. This may reflect the yearlong experience of dentists
being exposed to several infectious disease.

Previous studies related to SARS-CoV-1 reported implemen-
tation of universal precautions, whenever an aerosol is produced
(e.g. preprocedural mouth rinse) (Harrel & Molinari, 2004). The ap-
plication of infection control strategies is widespread in dentistry
and it is a milestone in dental education at universities nowadays
(Heinzerling et al., 2020; Oosthuysen et al., 2014).

Since June 5th 2020, community mask wear is recommended
by WHO (World Health, 2020). As wearing mask by patients
during dental treatment is impossible, mouth wash may reduce
the viral load. Indeed, 80% of experts recommended this measure
even before it was recommended by WHO. However, very few

studies exist on the efficacy and substantivity of mouth rinses to

FIGURE 3 Relevance of applied
patient-related measures to decrease
transmission risk of COVID-19 in dental
settings

70% 80% 90% 100%

eliminate viral load during treatment (Carrouel et al., 2020; Peng
et al., 2020).

In summary, experts’ recommendations revealed high agree-
ment, especially for PPE measures during aerosol-generating pro-
cedures. This underlines the importance of face protection using
FFP2/3 masks, shields and caps as well as reduction of aerosol-gen-
erating procedures.

The survey population was intended to represent the opinion
of European experts facing dental emergencies during pandemic.
As the majority of the emergencies are provided by Oral Surgery
or Oral and Maxillofacial Surgery departments (Scottish Dental
Clinical Effectiveness Programme, 2007), the respective heads or
professors were selected to be included. Some countries had very
few dental schools. Thus, considering more than one expert vote per
country would have required aggregation to prevent imbalance. In
addition, the respective question for the origin would have been in
conflict with our anonymous approach in small countries (i.e. making
it impossible to allocate experts and answers). Therefore, to ensure
homogenous representativity, one expert vote was permitted per
country only. In addition, all experts were selected independently
of age and gender.

Limitations associated with the present study include that the
impact of national guidelines and local regulations on experts’ an-
swers could not be assessed owing to the anonymous approach.
Moreover, the survey was performed during an exponential
growth phase (6 weeks), in which experts might have adapted to
the situation. Furthermore, the present recommendations were
collected when only emergency care was provided in most of the
countries. Due to the similarity between emergency and other
elective oral surgery treatments, the present recommendations
can be applied in implant dentistry. As general dental practitioners
and specialists (endodontists, orthodontists, periodontists, prost-

hodontics) providing elective treatments are now re-opening their



BECKER ET AL.

offices, larger-scaled surveys will be possible in the near future.
They may include further questions on the relevance of qualita-
tive and quantitative testing for COVID-19, novel high-efficiency
particulate air (HEPA) filtration devices for dental offices, or high-
power suction.

In conclusion, the infection and transmission risk in dental set-
tings was scored to be particular high. For aerosol-generating pro-
cedures and patients at high/very high risk, maximum PPE use was
recommended. Whereas the proposed measures (i.e. FFP2/3 masks,
caps, gowns and face protection) may reduce the transmission risk
in dental hospitals, future survey should be conducted among a
larger population of dentists as well as among experts in virology
and infection control. In the future, also in vitro experiments and
epidemiological studies would reveal valuable information about
the transmission risk associated with the specific dental procedures.
Finally, future risk assessment might include additional factors, such
as the current prevalence per 100,000 inhabitants, age distribution

of the patients, and social and economical status.
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