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Introduction: The Novel Coronavirus Disease (COVID-19) outbreak is affecting people 
worldwide. Given the frequent production of aerosols, dentists are a high-risk group for 
infection. The aim of this study was to assess the knowledge, perception and attitude 
regarding COVID-19 among pediatric dentists in Austria.
Methods: An online survey was distributed among the 128 pediatric dentists that are 
members of the Austrian Society of Pediatric Dentistry. The questionnaire was divided 
into three sections: 1) dentists’ demographic characteristics, 2) general knowledge and 
attitude, 3) COVID-19 with a focus on pediatric dentistry.
Results: Seventy-five dentists replied; 58 questionnaires could be included in the analysis 
(93.1% female). Pediatric dentists were found to have good general knowledge of COVID- 
19. However, only 10% had attended training or lectures and 36.2% rated their role in 
teaching patients about COVID-19 as being very significant. At the beginning of the out-
break, 78.6% only offered emergency services. Currently, only 10.3% of the dentists work 
without FFP2/3 mask when producing aerosols.
Discussion: Austrian pediatric dentists were aware of the general aspects of COVID-19. 
Those, who had their practice open mostly followed national and international recommenda-
tions given and only offered emergency visits.
Keywords: COVID-19, pandemic, infection, pediatric dentist, infection control

Introduction
At the beginning of 2020, the World Health Organization (WHO) confirmed that 
a novel coronavirus caused a respiratory disease in people living in Wuhan, Hubei, 
China.1 First called nCoV-20192 and now named SARS-CoV-2,3 the virus has 
spread globally within a few months and has resulted in pandemic disease.4 In 
Austria, the first two positive cases of COVID-19 were officially detected on 
February 25. These were a 24-year-old man and woman, both traveling from 
Lombardy, Italy, to Austria. Starting on 16 March 2020, nationwide restrictive 
measures were ordered by the Austrian government including a curfew. Ten days 
later, the highest number of confirmed coronavirus infection cases within a -
single day was recorded during this first wave. The peak of active, confirmed 
cases was observed at the beginning of April in Austria. From then on, the number 
of confirmed coronavirus cases decreased till July. Until mid-April, public life 
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continued to be severely limited by government measures. 
Afterwards, the first easing measures were implemented.5

Worldwide, many medical clinics including dental facil-
ities reduced treatment of patients significantly by limiting 
clinical work only to non-deferrable urgent care.6,7 This was 
also the case in Austria during the first peak. Thereby, particu-
larly dentists are at high risk of getting infected from patients 
due to the inability to maintain a safe interpersonal distance and 
the exposition to aerosol and droplets generated by many 
dental procedures.8 Particularly when patients are in the incu-
bation period, are unaware if they are infected, or choose to 
conceal their infection, dental standard protective measures in 
daily clinical activity are not effective enough to prevent the 
spread of COVID-19.9

To control the infection in dental practice, guidelines were 
quickly published for the dental profession by the World 
Health Organization, Centers for Disease Control and 
Prevention (CDC), and the American Dental Association 
(ADA)10 and are regularly updated since then11–13 In addition, 
some reports also made useful information available focusing 
on the signs and symptoms of COVID-19, possible ways of 
transmission, and referral mechanisms to increase the knowl-
edge and prevention practices of the dental profession.14,15 

Regarding Pediatric Dentistry, the American Academy of 
Pediatric Dentistry (AAPD) provided regular updates on 
their website likewise including checklists.16 Interestingly, 
although exceptional guidelines regarding disinfection exist 
and a positive attitude of dental health professionals toward 
disinfection regarding the COVID-19 pandemic was 
observed, a recent study indicated a lack of knowledge in 
dentists about fundamental aspects of disinfection protocols.17

Especially younger patients are an exclusive challenge 
to dentists. It is assumed that children exhibit only mild 
COVID-19 symptoms (if any), increasing the chance of 
being unidentified carriers.18

As COVID-19 has laid a significant burden on dentists, 
the aims of this study were to assess Austrian pediatric 
dentists’ knowledge regarding the novel coronavirus, and 
to examine their perception of the risks associated with the 
disease in pediatric patients as well as their attitude to 
activities in dental practice. To our knowledge, this is the 
first study specifically addressing pediatric dentists.

Materials and Methods
Study Design
A survey of pediatric dentists in Austria was conducted. 
A new designed questionnaire was used to assess Austrian 

pediatric dentists’ knowledge, perception of the risks and 
attitude to activities in dental practice regarding COVID-19.

Setting, Participants and Sample Size
Our study population consisted of pediatric dentists that 
are members of the Austrian Society for Pediatric 
Dentistry and work in Austria.

Data Sources and Variables
We used a self-designed questionnaire-based survey in 
German language in this study. The survey comprised 
a series of multiple-choice questions with following sections: 
pediatric demographic and profession-related characteristics 
of the dentists (6 questions), general knowledge and attitude 
regarding COVID-19 (9 questions), as well as attitudes and 
perceptions toward the disease with a special focus on pedia-
tric dentistry (13 questions). The questions were developed 
after reviewing relevant literature and existing international 
guidelines. The first version of the questionnaire was piloted 
among five pediatric dentists and one statistician to ensure 
suitability and practicability. Based on the comments obtained 
by these experts, one question was added.

The survey was made available to all registered pediatric 
dentists in Austria via www.soscisurvey.de. The generated link 
was shared by the Secretary’s office of the Austrian Society for 
Pediatric Dentistry (ÖGKiZ) via mail, inviting all members to 
take part in this survey. In Austria, a survey among experts is 
the only type of research involving humans that does not need 
an ethics approval. Informed consent was obtained from all 
participants. Only fully completed questionnaires were con-
sidered. The data obtained were absolutely anonymous, and 
tracing the identity of the dentists was not possible. The survey 
data were gathered from May 27 to June 30, 2020.

Statistical Methods
Descriptive statistics were used to summarize and analyze 
the data. Absolute and relative frequencies as well as 
measures of central tendency and dispersion were calcu-
lated as appropriate, depending on the scale level and 
distribution of each variable. Descriptive statistics were 
performed using SPSS (IBM Corp).

Results
Sociodemographic Data and 
Profession-Related Characteristics
From the 128 members of the Austrian Society for 
Pediatric Dentistry who were invited to participate, 75 
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(58.6%) replied. Participants were from all parts of 
Austria. Fifty-eight (45.3%) dentists finished the question-
naire completely (Figure 1). Of these, 54 (93.1%) were 
females (Table 1). More than one-third of the respondents 
work in Vienna, the capital of Austria. Years of dental 
practice ranged from 1 to 34 years with a mean of 15.6 
(SD 7.7) years; mean experience in pediatric dentistry was 
10.9 years (SD 6.4; range 1 to 27). Most of the study 
participants are working in a private practice.

General Knowledge and Attitude 
Regarding COVID-19
Nearly all respondents knew that the virus causing the novel 
coronavirus infection is called as “2019-nCoV”. And, 
17.2% were also aware of the name “Severe Acute 
Respiratory Syndrome Corona Virus – 2 (SARS CoV-2)”. 
Almost all dentists (89.7%) also understood that the infec-
tion can affect all age groups. In addition, more than 80% 
identified all correct factors currently being considered as 
“close contact” for the infection. Moreover, close to two- 
thirds of the interviewees (62.1%) properly selected all the 
possible ways of transmission (handshaking, coughing and 
sneezing, and touching surfaces) that were known at that 
time-point and an additional 15.5% of the participants 
answered only “coughing and sneezing”. When asked 
about the incubation period, nearly 90% of the dentists 
correctly answered 1–14 days. Regarding the understanding 
of COVID-19 symptoms, one half (53.4%) of the respon-
dents correctly chose all the known symptoms when 

completing the questionnaire (Table 2). However, a high 
percentage (84.5%) of the sample identified almost all 
symptoms (4 out of 5).

Austrian pediatric dentists mainly used Organizations 
of the Federal Government (86.2%) of Austria as their 
source of information, followed by the Austrian Chamber 
of Dentists (69.0) (Table 3). In nearly half of the partici-
pants, social media played a role as well.

Austrian pediatric dentists’ attitudes towards COVID- 
19 are summarized in Table 4. More than two-thirds 
(67.2%) perceived the infection in general as being mod-
erately dangerous, one half (55.2) identified the risk of 
becoming personally infected as moderately dangerous. 
However, only one-fourth considered himself/herself in 
his/her personal view being prepared for the virus.

COVID-19 and Pediatric Dentistry
Table 5 shows different general aspects of pediatric den-
tistry in Austria regarding COVID-19. The participants 
rated the role of a pediatric dentist in teaching pediatric Figure 1 Flow chart.

Table 1 Demographics of the Study Participants

Characteristics N %

Age
<30 years 3 5.2

30–39 years 16 27.6

40–49 years 20 34.5
≥50 years 19 32.8

Gender

Female 54 93.1

Male 4 6.9

Federal States
Burgenland 0 0
Carinthia 3 5.2

Lower Austria 6 10.3

Upper Austria 5 8.6
Salzburg 9 15.5

Styria 9 15.5

Tyrol 4 6.9
Vorarlberg 2 3.4

Vienna 20 34.5

Working Place
University 6 10.3

University and private practice 4 6.9
University and private practice and public health service 1 1.7

Private practice 39 67.2

Private practice and public health service 4 6.9
Public health service 4 6.9
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patients and their parents/caregivers about COVID-19 
being very significant as well as moderately significant in 
36.2%. Only one-fourth (22.4%) knew about the AAPD 
guidelines on infection control, and only 10.3% had 
attended a seminar on COVID-19 infection control. 
However, more than 40% would like to attend one in the 
near future. One-third (31.0%) had confidence in handling 
suspected COVID infections as a pediatric dentist.

Dental services offered by pediatric dentists in Austria 
at different time points of the pandemic are summarized in 
Table 6. During the curfew, only 72.4% of the dentists had 
their practices open and offered emergency treatment 
(78.6%) or limited services (21.4%) only. No dentist 
offered services on a regular basis to a full extend. With 
implementation of the first easing measures in Austria, 
more dentists opened again (89.7%), mainly still offering 
limited services (71.2%). In the beginning of May 2020, 
almost all pediatric dentists opened again (96.6%), offer-
ing full services in more than half of the cases (58.7%). In 
June 2020, more than 80% planned to open their practices 
to a full extend (Table 7).

Table 2 General Knowledge Regarding COVID-19

N %

Symptoms of the COVID-19 infection
Fever 51 87.9

Cough 55 94.8

Sore throat 35 60.3
Shortness of breath 56 96.6

Loss of smell and taste 54 93.1

Mode of transmission
Hand shake 42 72.4
Coughing and sneezing 57 98.3

Touching surfaces such as doorknobs and tables 42 72.4

Correct answer of all three modes 36 62.1

Incubation period
1–14 days 51 87.9
1–7 days 3 5.2

2–5 days 4 6.9

1–14 hours 0 0

Table 3 Sources of Information

Source of Information N %

Organizations of the Federal Government 50 86.2

Austrian Chamber of Dentists 40 69.0
German Chamber of Dentists 21 36.2

Health professionals 31 53.4

Friends and family 12 20.7
Social media 27 46.6

Table 4 Attitudes Towards COVID-19

N %

How do you perceive the COVID infection in 
general?

Very dangerous 14 24.1
Moderately dangerous 39 67.2

Mildly dangerous 5 8.6

Not dangerous 0 0

How dangerous do you personally perceive the 
risk of becoming infected?

Very dangerous 10 17.2

Moderately dangerous 32 55.2

Mildly dangerous 13 22.4
Not dangerous 3 5.2

Do you consider yourself being prepared for 
COVID-19?

Yes 16 27.6

No 20 34.5
Not sure 22 37.9

Table 5 COVID-19 and Pediatric Dentistry in General

N %

How important is the role of a pediatric dentist 
in teaching pediatric patients and their parents/ 
guardians about COVID-19?

Very significant 21 36.2
Moderately significant 21 36.2

Mildly significant 13 22.4

Not significant 3 5.2

Are you aware of the AAPD guidelines on 
COVID-19 infection control?

Yes 13 22.4

No 31 53.4
Not sure 14 24.1

Did you attend a seminar on COVID-19 infection 
control?

Yes 6 10.3

No 28 48.3
Would like to 24 41.4

Not interested 0 0

To what extent do you have confidence in 
handling suspected COVID infections as 
a pediatric dentist?

To a great extent 18 31.0

To a little extent 32 55.2

Not at all 8 13.8
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Protective measures and equipment used in pediatric 
dentistry in Austria are displayed in Table 8. Most dentists 
organized their dental practice by allowing the child to 
come with only one parent/caregiver (77.6%) and giving 
appointments in large time intervals (63.8). Half of the 
participants got their protective measures from the phar-
macy (48.3%), and 44.8% also mentioned other sources as 

the Chamber of Austrian Dentists, the internet or private 
contacts.

The correct sequence for putting on the protective 
equipment was known by 51.7% of the dentists. 
Nearly two-thirds use an FFP3 mask when working 
in rotating mode (60.3%). However, of all participants, 
only 6 (10.3%) did not use any FFP2/3 masks. Half of 

Table 6 Dental Services Offered by Pediatric Dentists in Austria at Different Time Points of the Pandemic

Have You Had Your Dental 
Practice Open During the 
Complete Curfew in Austria 
Starting on 16th March 2020 and 
Ending on 13th April 2020?

Did You Open Your Dental 
Practice with the Imple- 
Mentation of the First Easing 
Measures in Austria Starting 
from 14th 2020?

To What Extent Will 
You Offer Dental 
Services Beginning 
May 2020?

N % N % N %

No 16 27.6 6 10.3 2 3.4
Yes 42 72.4 52 89.7 56 96.6

Yes
To full extent 0 0 7 13.5 32 58.6

Limited 9 21.4 37 71.2 23 39.7

Only for emergency treatment 33 78.6 8 15.4 1 1.7

To full extent 7 100 32 100

Check-up 7 100 32 100
Prophylaxis 4 57.1 31 96.7

Endodontics in primary teeth 5 71.4 31 96.7

Caries treatment (rotating burs) 7 100 32 100
Caries treatment (ART technique) 7 100 25 78.1

Temporary fillings 5 71.4 27 84.4

Long-term fillings 7 100 32 100
Extraction 7 100 32 100

Limited 9 100 37 100 23 100
Check-up 3 33.3 26 70.3 20 87.0

Prophylaxis 1 11.1 4 10.8 17 73.9
Endodontics in primary teeth 5 55.6 23 62.2 21 91.3

Caries treatment (rotating burs) 4 44.4 26 70.3 22 95.7

Caries treatment (ART technique) 4 44.4 18 48.6 16 69.6
Temporary fillings 7 77.8 25 67.6 20 87.0

Long-term fillings 6 66.7 28 75.7 23 100

Extraction 9 100 35 94.6 23 100

Only for emergency treatment 33 100 8 100 1 100

Check-up 0 0 2 25.0 0 0
Prophylaxis 0 0 1 12.5 0 0

Endodontics in primary teeth 16 48.5 4 50 0 0

Caries treatment (rotating burs) 15 45.5 4 50 1 100
Caries treatment (ART technique) 14 42.4 1 12.5 0 0

Temporary fillings 23 71.9 4 50 1 100

Long-term fillings 17 51.5 3 37.5 0 0
Extraction 32 97 7 87.5 1 100
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the interviewees think that in 2022 it might be possi-
ble again to work without special protection (41.4%).

Discussion
With COVID-19 being in the worldwide focus and dentists 
being confronted with this infection, there is a great need 
to evaluate on what base of knowledge and according to 
what attitudes and beliefs choices and management of 
activities in dental practice regarding COVID-19 are 
made by dentists. Until now, only very few studies asses-
sing this aspect are available.7,14,19,20 To our knowledge, 
this is the first study to address pediatric dentists. Our 
survey provides an insight into different aspects shortly 
after the time of the outbreak in Austria.

In our study, females were predominant, which might 
be explained by the number of female dentists in pediatric 
dentistry in Austria being much higher than the number of 
male dentists.21 Eighty-one percent of the respondents 
work as private practitioners, including 13.8% that work 
half-time in private practice and half-time at university/or 
in public health services.

Regarding the general aspects about COVID-19, pedia-
tric dentists in Austria provide good knowledge. Almost 
all participants knew the correct name of the virus causing 
the infection and also understood that the infection can 
affect all age groups. Close to 90% correctly reported that 
the estimated incubation period is 1–14 days.22 This is 
a very important point and essential to know for determin-
ing the safe period to treat patients.14 In these days, per-
sons without symptoms can also spread the virus.20

Concerning the understanding of the symptoms that 
can be expected, a high percentage (84.5%) of the inter-
viewees also identified almost all symptoms as well as the 
known ways of transmission (87.6%). This is in agreement 
with the few studies already published. Putrino et al 
reported that 87% of the Italian dentists were already 
well informed in February/March 2020 about the possible 
symptoms that appear with the disease, and in 60.9% of 

the cases, they correctly answered how the new corona-
virus is transmitted between persons.20 These data were 
supported by De Stefani et al interviewing dentists in Italy 
in April 2020.7 Jordanian dentists were also informed 
correctly on the mode of transmission and only partly 
missed COVID-19 symptoms.14

In Austria, most pediatric dentists obtained scientific 
information about the coronavirus through Organizations 
of the Federal Government followed by the Chamber of 
Dentists, health professionals and social media. This is in 
agreement with data obtained from other studies in 
Europe. Most of the Italian dentists also stated that they 
got information through Italian institutions as well as tele-
vision, newspapers and social media or professional 
associations.20 In Turkey, the websites of official entities 

Table 8 Protective Measures and Equipment in Pediatric 
Dentistry

N %

How do you organize your dental practice with pediatric 
patients?

Child is only allowed to come with one parent/guardian 45 77.6

Only one patient with parent/guardian in waiting room 23 39.7

Several patients in waiting room but adequate distance 28 48.3

Appointments in large time intervals 37 63.8

How did you get protective equipment (masks, 
gowns, . . .)?

Dental depot 18 31

Pharmacy 26 44.8

Collegial contacts 14 24.1

Other 26 44.8

The sequence for putting on the protective equipment is 
as follows

Gloves, mask, eye protection, gown 8 13.8

Gown, mask, eye protection, gloves 30 51.7

Mask, gown, eye protection, gloves 16 27.6

Eye protection, mask, gown, gloves 4 6.9

If you have to work in rotating mode, which mouth guard 
do you use?

FFP3 35 60.3

FFP2 26 44.8

Normal mouth and nose protection 10 17.2

Shield 28 48.2

Normal mouth and nose protection + Shield 9 15.5

When do you think you can work again without special 
protection?

2020 (this year) 12 20.7

2021 11 19

2022 24 41.4

2023 4 6.9

Never again 6 10.3

Table 7 Opening of Paediatric Practices

N %

When do you think that you will offer dental services to 
the full extent?

June 2020 49 84.5

July 2020 3 5.2
August 2020 2 3.4

September 2020 4 6.9
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such as the Ministry of Health, WHO, and professional 
organizations, and/or their social media accounts were 
primarily used.19

In our study, 24.1% of the Austrian pediatric dentists 
perceived the infection in general as being very dangerous, 
67.2% as being moderately dangerous, respectively. 
Moreover, 55.2% identified the risk of becoming person-
ally infected as moderately dangerous. Khader et al 
observed similar results: most of their interviewees 
(71.7%) in Jordan also rated the infection being moder-
ately dangerous.

Our data also showed that only 27.6% of our partici-
pants considered themselves being prepared for the virus. 
Due to the fact that only 10.3% stated of having already 
attended informational meetings on COVID-19 infection 
control, this result may not surprise too much. However, 
41.4% answered that they would like to attend such 
a meeting. Other countries have observed similar results. 
In Turkey, Duruk et al found that only one-fourth of the 
interviewed dentists had already attended such a meeting 
at the time of the survey. The authors requested that the 
number of such meetings should be increased, and parti-
cipation in meetings should be mandatory for dentists.19 In 
Italy, Putrino et al also observed only a small number of 
dentists having visited courses on this topic.20 However, 
both studies were carried out much earlier during the out-
break compared to our study. A later survey in Italy 
showed in fact that the majority of respondents declared 
having been trained in procedures for prevention the infec-
tion (64.3%).7

In line with these findings, only one-third felt of the 
Austrian pediatric dentists felt confident to a great extent 
in handling suspected COVID-19 infections. About half of 
the pediatric dentists claimed to have only little confi-
dence. On the one hand, this might be explained with the 
already mentioned lack of attending trainings or informa-
tional meetings; on the other hand, the high prevalence of 
participants in this study being private practitioners might 
also justify this finding. Having universities nearby, a lot 
of these patients were sent to these institutions in Austria.

In terms of dental services offered by pediatric dentists 
in Austria, a change could be observed at different time 
points of the pandemic. During the curfew, marking the 
beginning of the pandemic in Austria, only 72.4% of the 
dentists had their practices open, just offering emergency 
treatment (78.6%) or limited services (21.4%). With 
implementation of the first easing measures in Austria, 
89.7% of the pediatric dentists opened again, however, 

mainly still offering limited services (71.2%). Beginning 
of May 2020, almost all pediatric dentists opened again, 
offering full services in 58.7%. To our knowledge, this is 
the first study to collect data in this regard. However, the 
findings reflect recommendations given for health-care 
professionals in Austria.23 In accordance with other coun-
tries and international recommendations given,6,19,24 it was 
suggested to suspend all general non-emergency treat-
ments and postpone elective dental procedures at the 
beginning of the pandemic, and to provide dental treat-
ment only for urgent or emergency cases with preproce-
dural decontamination of the oral cavity using 
mouthwashes.25 In China, where it all started, Guo et al 
reported that 94.6% of the dental visits during the first 
wave of COVID-19 pandemic were emergency treatment 
related.24

In the literature, it has been shown that many dental 
processes have the potential to spread bacteria and viruses 
to the dentist himself, the dental staff and other people in 
dental clinics.26

Regarding the use of personal protection, only one half 
of our respondents (51.7%) knew the current state-of-the- 
art order for putting on protective equipment, which is 
gown, mask, eye protection (where required) and gloves. 
The majority (60.3%) of the pediatric dentists use a FFP3 
mask when aerosols are produced (eg drilling), probably 
thinking that a surgical mask does not protect to prevent 
cross-infection of COVID-19. Ahmed et al27 interviewed 
669 participants from 30 different countries worldwide 
regarding this topic. Interestingly, they observed that on 
the one hand, 85% of the dentists believed that a surgical 
mask is not adequate for prevention, but on the other hand, 
84% favored their use for routine dental procedures and 
moreover, 90% reported not using an N-95 mask during 
patient treatment. This is an interesting finding, as it is 
known that airborne transmission through aerosols pro-
duced in medical procedures is another probable route of 
transmission of COVID-1928 and may leave dentists in 
potentially high-risk situations.

Strengths and Limitations
This study has a range of strengths and limitations. As 
a strength, a nationwide design was chosen. However, 
Austria is a small country and the Society of Pediatric 
Dentistry has only 128 members that practice dentistry in 
Austria. The response rate was only 45.3%. This resulted 
in a smaller than expected sample size. However, we did 
not perform a non-responder analysis, since it was not 
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possible in the present study due to the anonymous 
response. Moreover, we might not have reached other 
eligible pediatric dentists, eg pediatric dentist who practice 
in Austria, but are not members of the Austrian Society. 
However, it can be assumed that with we were able to 
reach the majority of pediatric dentists in Austria. 
Furthermore, the members of the Austria Society for 
Pediatric Dentistry are mostly colleagues with strong 
involvement in the discipline. We have pre-tested the 
questionnaire to five dentists. This could have introduced 
a bias in terms of validity and reliability. As for all sur-
veys, another limitation is that data were collected in 
a concise duration of time. COVID-19 outbreak had 
a rapid effect on the practices of dentists. It may be 
discussed that the knowledge and attitudes of pediatric 
dentists may alter with the emerging research of the 
virus causing the infection.

Conclusions
Based on a nationwide sample of members of the Austrian 
Society of Pediatric Dentistry, pediatric dentists had 
a substantial knowledge and were aware of symptoms, 
mode of transmission, and infection control regarding 
COVID-19. During the curfew, most dentists followed 
the recommendations to provide emergency or limited 
services. Nevertheless, further studies with a much larger 
sample size and longer follow-up period are needed to 
achieve more precise results regarding the long-term 
implications of COVID-19 on pediatric dentists.
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