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A B S T R A C T

Introduction: During the first months of the coronavirus disease 2019 (COVID-19) pandemic,

Spain had the highest mortality rate and the second-highest infection rate in the world.

Objective: To analyze the occupational situation of dentists, hygienists, and dental auxiliary

staff during the peak of the pandemic, after the state of alarm was declared in Spain, and

when the state of alarm was declared. In addition, a possible relationship between the geo-

graphical distribution of infected people and the availability of individual protection sys-

tems was investigated.

Material and Methods: A cross-sectional questionnaire was answered by 6470 dentists and

dental staff via WhatsApp and social media.

Results: A total of 1 in 4 dental professionals ceased working completely. Of those that kept

working, 25.28% of dentists and 19.61% of hygienist-auxiliary were equipped with filtering

face piece (FFP) 2 masks (P < .05), and 61.8% complied with the official protection recommen-

dations set by the General Council of Dentists of Spain. Nearly 59.4% of respondents had

symptoms, but only 1.5% of dentists were tested, with 14% of dentists in isolation at the time

of response. Overall, it is suggested that 10% of dental professionals may have been in direct

contact with the coronavirus.

Conclusions: Direct contact of Spanish dental health professionals with severe acute respira-

tory syndrome coronavirus disease 2 (SARS CoV-2) has been high during themost active phase

of the pandemic. Dental professionals did not have personal protective equipment (PPE) nec-

essary to care for patients, a situation that justified the reduction in scheduled dental care and

only emergencies being treated. The Spanish geographical regions with the highest number of

contagions had the least amount of individual protective resources (FFP2 and FFP3masks).

� 2021 The Authors. Published by Elsevier Inc. on behalf of FDIWorld Dental Federation. This
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Introduction

Spain, with a population of 47.1 million, has 37,787 registered

dentists, of whom approximately 1400 work in the Spanish

national health system. Data from the latest National Health

Survey1 show 50.3% of Spaniards visited a dentist in the last

year,2 meaning that 23 million patients are treated annually

in dental clinics. Of these, 10.6% went to public dentists and

89.4% to private dentists.

Since December 2019, the pandemic caused by severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2) has affected

almost every country in the world. In Wuhan, China, a pneu-

monia of unknown origin was reported on December 31, 2019,

and was eventually named coronavirus disease 2019 (COVID-

19). In Spain, a German patient who had visited Wuhan

became the first recorded case of COVID-19 on January 3, 2020.

Data published on August 23, 2020, indicated that there were

23,400,000 confirmed cases and 809,000 deaths worldwide3

and 386,000 confirmed cases and 28,838 deaths in Spain, the

second-highest number of infections and the highest mortality

rate in the world at that time.4

To date, the main transmission routes of COVID-19 have

been shown to include direct transmission (coughing and

sneezing due to respiratory droplets), transmission by contact

through mucous membranes (nasal, oral, and ocular), and by

fomites and aerosols.5 In Spain, as well as in Italy,6 2 coun-

tries with similar weather, rapid viral transmission was pos-

sible due to coughing, sneezing, and the inhalation of

droplets. The oral cavity is a primary entry route for the virus

because epithelial cells of the tongue7 and minor salivary

glands8 have more receptors for the enzyme angiotensin-

convertase II (ACE-2), a cell receptor for SARS-CoV-2, than the

lungs. To et al9 found SARS-CoV-2 was detected in saliva

before lung lesions appeared in 11 out of 12 patients. The

minor salivary glands may be the origin of asymptomatic

infections.10

Although patients with COVID-19 symptoms are the main

source of transmission, asymptomatic patients and those in the

incubation period are also carriers of the virus.10,11 Health care

workers and patients treated in health facilities have a higher

risk of transmission of the virus to healthy patients than the

rest of the population. Among health care workers, dental pro-

fessionals may be those at greatest risk of contagion and trans-

mission of the virus. They work a few centimetres from

patients’ mouths, are continuously in contact with saliva, and

use rotary or ultrasonic instruments that generate aerosols that

can spread over long distances.12,13 Studies have suggested that

SARS-CoV-2 may remain in the air for 2.7 hours due to aerosols

generated duringmedical procedures.7,12,14

In Spain, in the face of the public health emergency and

international pandemic, the government issued a Royal

Decree (463/2020, of March 14)15 declaring a state of alarm to

combat the health crisis caused by SARS-CoV-2. The decree

forced the shutdown of all nonessential activity. However,

private dental clinics, such as health centres, could remain

open but only for dental emergencies, following the recom-

mendations of the General Council of Dentists.16 Dental pro-

fessionals working in public health facilities treated patients
primarily via telephone or to screen people, with direct face-

to-face care only when the dentist deemed it necessary.

Several international associations, such as the Centers for

Disease Control and Prevention,17 the American Dental Asso-

ciation,18 the UK Coronavirus disease guide,19 and the World

Health Organization,20 recommended guidelines for dentists

and dental staff for treating patients. Recently the Spanish

General Council of Dentists published a Strategic Action Plan

for the COVID-19 de-escalation period,21 which will serve as a

guideline for all dental health professionals during the situa-

tion generated by the COVID-19 pandemic.

In Spain, the level of contagion among health care workers

has been very high (approximately 34,000 as of May 11, 2020).

However, the geographical distribution of the pandemic in

Spain has been very uneven and has been principally centred

on the large cities (Table 1).

To date, as far as we know, there are no published data on

how the situation has affected Spanish dental professionals.

Therefore, the aim of this study was to examine Spanish den-

tists, hygienists, and auxiliary staff’s awareness, knowledge,

and practice regarding COVID-19 during the peak week of the

pandemic after the state of alarm was declared in Spain. In

addition, the study investigated the relationship between

geographical distribution of infected people and the availabil-

ity of individual protection equipment.
Material andmethods

Sample and procedure

The study was approved by the Bioethics Committee of Mur-

cia University (Reference Number: 2842/2020).

The study population consisted of registered dentists, den-

tal hygienists, and auxiliary staff from private practice and

the Spanish National Health System. A retrospective ques-

tionnaire was administered between April 8, 2020 and April

14, 2020. The survey was designed using the Survey Platform

of the University of Murcia (https://encuestas.um.es/encues

tas/inicio.publico.logincas.genParticipants). The question-

naire was sent via WhatsApp, Facebook, and Instagram; it

was anonymous and all participants were informed that

completion implied consent to participate in the study. The

survey was administered using the ENCUESTAS Platform

(University of Murcia) (https://encuestas.um.es/encuestas/

covid19sespo.cc).

A pilot questionnaire was tested on 85 dentists and

hygienists from 12 Spanish autonomous communities (politi-

cal and geographical regions) and 10 Spanish oral epidemiolo-

gists, most of whomwere university professors, to ensure the

questions had been correctly designed, were easily under-

standable, and did not require a prolonged response time or

did not require a long time to answer.

Study instrument
The questionnaire was divided into 2 main sections (supple-

mentary file 1, available online). The first section covered

sociodemographic characteristics.

https://encuestas.um.es/encuestas/inicio.publico.logincas.genParticipants)
https://encuestas.um.es/encuestas/inicio.publico.logincas.genParticipants)
https://encuestas.um.es/encuestas/covid19sespo.cc
https://encuestas.um.es/encuestas/covid19sespo.cc


Table 1 – Geographical distribution of the sample (dentist and hygienist-auxiliary staff) by autonomous community and
cumulative incidence (cases accumulated per 100,000 inhabitants).

Spanish autonomous communities* DentistN (%) Hygienist-auxiliaryN (%) CI* Total Populationy Number of deaths*

La Rioja 25 (0.6) 39 (1.8) 638.58 316,798 177

Castilla-La Mancha 131 (3.1) 122 (5.6) 443.12 2,032,863 1255

Madrid 532 (12.4) 217 (10) 418.00 6,663,394 5586

Navarra 118 (2.7) 38 (1.7) 346.98 654,214 206

Castilla Leon 210 (4.9) 81 (3.7) 296.64 2,399,548 1028

Basque Country 224 (5.21) 121 (5.6) 279.96 2,207,776 635

Catalu~na 607 (14.1) 168 (7.7) 256.80 7,675,217 3041

Arag�on 151 (3.5) 164 (7.5) 200.26 1,319,291 349

Cantabria 26 (0.6) 13 (0.6) 182.76 581,078 92

Galicia 201 (4.7) 213 (9.8) 180.96 2,699,499 213

Extremadura 61 (1.4) 48 (2.2) 135,06 1,067,710 271

Valencia 367 (8.5) 436 (20.1) 100.70 5,003,769 724

Asturias 77 (1.80) 34 (1.6) 90.54 1,022,800 102

Ceuta 9 (0.2) 0 (0) 88,47 84,777 4

Islas Baleares 96 (2.2) 62 (2.8) 73.95 1,149,460 89

Andalucia 923 (21.5) 217 (10) 71.15 8,414,240 605

Melilla 1 (0.1) 0 (0) 63,59 86,487 2

Murcia 319 (7.4) 95 (4.4) 56.83 1,493,898 85

Islas Canarias 220 (5.1) 104 (4.8) 51.31 2,153,389 91

Spain 4298 (100) 2172 (100) 210.69 47,026,208 14,555

CI = Cumulative incidence of confirmed cases/100,000 persons in the 14 days prior to 08/04/2020; INE = Instituto Nacional de Estad�ıstica.

* Data from the Ministry of Health, Update No. 69. Coronavirus disease (COVID-19) date 08/04/2020.
y INE population by autonomous community and autonomous city. Municipal census 1 January 2020
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Variables studied:

� Sex: Male/Female.
� Age (mean age)
� Professional category
� Dentist

� Dental hygienist

� Nursing assistant

� Years of work experience (mean age)
� The autonomous community where you work: 16 Spanish

autonomous communities
� Environment of work
� Rural area (<20,000 inhabitants).

� Semi-urban area (20,000-100,000 inhabitants).

� Urban area (>100,000 inhabitants).

� Field of work: public/private
� Public

� Private

The second section consisted of questions related to the occu-

pational situation, symptoms related to COVID-19, biological pro-

tection and the use of approved personal protective equipment

(PPE), the risk of contagion, and symptoms and the fear of

COVID-19. Some questions usedmultiple-choice answers.

Variables studied:
� Dental care of patients:
� I have been treating scheduled patients.

� I am still working in my usual position, treating only

dental emergencies.

� I am still working but mainly on support functions

related to COVID-19 (triage, case tracking, etc.).
� I am at home, in case I need to go to work.

� I am notworking face-to-face, just telephone consultations.

� I have stopped working completely until further notice.
� If you have been working on patient clinical care, point out

what type of masks you have MAINLY used since the start

of the pandemic:

a Surgical.

b FFP2.

c FFP3.

d I have not been wearing a mask in my usual work.
� If you have been working on patient clinical care, indicate

the protective equipment you have used routinely at work,

in addition to a mask (multiple choice):
� Facial screen.

� Protective glasses.

� Waterproof suit on top of regular work clothes.

� None of the above.

� Do you have PPE for staff at the dental office?
� Yes, for everyone.

� Yes, but only for the dentist, not for the whole team.

� We do not have PPE.

� Have you had to care for patients infected with COVID-19?
� Yes

� No

� I do not know.

� The information concerning the protective measures neces-

sary to prevent professional infection that you have imple-

mented in your clinic has come from (multiple choice):
� Health service management.
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� Clinic management.

� The Council of Dentists/Professional Colleges.

� Frommy personal search on the web or social networks.

� I have not received any information.
� Have you complied with official recommendations to pre-

vent infections?
� Yes, always.

� Almost always.

� Sometimes.

� Almost never.

� Never.

� Symptoms compatible with COVID-19 infection during Feb-

ruary, March, or April? (multiple choice):

� Persistent cough.

� Fever (more than 37.5 °C).
� Vomiting.

� Diarrhoea.

� Sore throat.

� Headache.

� Muscle pain.

� Unexplained tiredness.

� Dyspnoea.

� Alterations in smell and taste.

� Serious lung problems.

� I have not had any symptoms.
� Duration of the symptoms:
� 1-3 days.

� 4-7 days.

� 8-13 days.

� 14 days.

� Have you been in self-isolation for 2 weeks for COVID-19?
� Yes, because of a confirmed case.

� Yes, because of a suspected case.

� Yes, because of a close contact.

� I have not been in isolation.

� If you have been in isolation, have you been tested for

COVID-19 after the quarantine period?
� Yes, I amwaiting for the results.

� Yes, and it was positive.

� Yes, and it was negative.

� No, because there is no test available.

� No, the protocols in force do not consider it necessary.

� Fear to leave home of getting infected

a Never.

b Almost never.

c Sometimes.

d Almost always.

e Always.
Level of contagion according to the Spanish geographical
situation

The Spanish Ministry of Health publishes a weekly update on

the COVID-19 situation.22 Based on this data, risk levels were
established according to autonomous communities. The

cumulative incidence (contagious cases accumulated per

100,000 people, to refer to groups of human beings or humans

in general) in the 14 days prior to the publication of the

update (April 4, 2020) were the basis for this grouping

(Table 1). The specific levels were:

Level 1: (Extreme risk): La Rioja (>600 cases/100,000 people )

Level 2: Madrid-Castilla la Mancha (418-443.12 cases/100,000

people)

Level 3: Navarra (346.92 cases/100,000 people)

Level 4: Catalu~na, Basque Country (256.80-279.98 cases/100,000

people)

Level 5: Arag�on, Cantabria, Galicia (180.96-200.26 cases/100,000

people)

Level 6: Extremadura, Valencia, Asturias (90.54-135.06

cases/100,000 people)

Level 7 (reference category): Islas Baleares/Balearic Islands,

Andalusia, Murcia, Ceuta, Melilla, Islas/Canary Islands

(51.31-88.47 cases/100,000 people)
Data analysis

Data were processed and analysed using the R statistical soft-

ware. To identify the association level in the categorical vari-

ables regarding the sociodemographic variables, Pearson x2

test was used in contrasts where the required assumptions

were met, and Fisher exact test when they were not (data

independence and expected values of frequencies greater

than 5). To identify statistically significant differences in ordinal

variables regarding sociodemographic variables, the Kruskal-

Wallis test was used (P value < .05 and level of significance .05)

because this test is themost robust in this type of data.

A multiple logistic regression study was carried out. The

dependent variable, “presence of FFP2 and FFP3 masks,” (yes)

acts as a proxy variable in terms of the need for this type ofmask

to comply with the official recommendation concerning PPE

(dependent variable). It was then compared with sociodemo-

graphic variables. (independent variables) calculating the odds

ratio (OR) and 95% CI. The regression model began with all the

indicated variables andwas then optimized for better results.

Description of independent variables used, previous

improvement and adjustement of the variables that are influ-

ential in the logistic regression model:
- Age :
� 31-40 years

� 41-50 years

� 51-60 years

� >60 years

- Profesional occupation: Dental hygienists

- Professional activity: Private

- Spanish geographic regions:

Level 2: Madrid-Castilla la Mancha (418-443.12 cases /100,000

people)

Level 3: Navarra (346.92 cases/100,000 people)

Level 4: Catalu~na, Basque Country (256.80-279.98 cases/100,000

people)



Table 2 – Similarity of study group (data from the Spanish
General Dental Council).

Variable All dentists Sample of
dentists

Mean age 41 42.4

Professional experience

(mean number of years)

17 17.5

women (%) 60.5% 63.2%

Private practice (%) 91% 88.9%

Geographical working area

Northeast 21% 19.8%

East 13% 15.9%

South 21% 28%

Centre 29% 20.3%

Northwest 9% 11%

North 7% 5%
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Level 5: Arag�on, Cantabria, Galicia (180.96-200.26 cases/100,000

people)

Level 6: Extremadura, Valencia, Asturias (90.54-135.06

cases/100,000 people)

Level 7 (reference category): Islas Baleares/Balearic Islands,

Andalusia, Murcia,

- Have you been infected: Yes/I don�t know

- Have you had fever (more than 37.3° C): Yes
- Have you had headache: Yes

To check the validity of the adjusted model of the

multiple logistic regression, the Hosmer-Lemeshow test was

performed, obtaining a nonsignificant P value (P value = 0.1514),

which indicated that the model is a good fit on the predicted

probabilities to those recorded in the observations.

A cross-sectional study was made which complied with

the STrengthening the Reporting of OBservational studies in

Epidemiology (STROBE) norms on cross-sectional studies

(http://www.strobe-statement.org).
Table 3 – Sociodemographic characteristics of Spanish den-
tists and dental staff.

Dentist,
n (%)

Dental staff,
n (%)

Total,
n (%)

Participants 4298 (66.4) 2172 (33.9) 6470 (100)

Sex

- Male 1580 (36.8) 103 (4.7) 1683 (26)

- Female 2718 (63.2) 2069 (95.3) 6470 (74)

Environment of work

- Rural 580 (13.5) 274 (12.6) 854 (13.2)

- Semi-urban 1239 (28.8) 725 (33.4) 1964 (30.4)

- Urban 2479 (57.7) 1173 (54) 3652 (56.4)

Field of work

- Public 477 (11.1) 326 (15.0) 803(12.4)

- Private 3821 (88.9) 1846 (85) 5667 (87.6)

Mean (SD) Mean (SD) Mean (SD)

Age 42.4 (§11.1) 38.2 (§9.6) 41 (§10.78)

Years of Practice 17.5 (§9,9) 13.4 (§11.4) 16.1 (§10.63)

SD = standard deviation.
Results

Descriptive analysis

A stratified sampling approach was not utilized in this study

due to the methodology used, but in Table 2 the similarity of

the sample study group with the Spanish General Dental

Council data according to mean age, years of professional

experience, private practice (%), and geographical working

area can be observed.

There were full responses from 6470 professionals, of

whom 26% were male and 74% female with a mean age of

41.33 years; 65% (4298) were registered dentists, 26.6% (1722)

dental hygienists, and 6.9% (450) auxiliary staff. The mean

professional experience was 16.1 years .The distribution of

the sample by communities is shown in Table 1.

The autonomous communities with the highest responses

were Madrid with 11.6% (749) of the sample, Catalu~na with

12% (775), and Castilla la Mancha with 3.9% (253), which were

also the most affected communities by COVID-19 (Table 1).

Most respondents worked in urban areas (56.4%), followed by

semi-urban (30.4%) and rural (13.2%). In terms of the type of

activity, 87.6% (5667) of respondents worked in the private

sector and 12.4% (803) in the public health system (Table 3).

Inferential analysis

During the week with the highest number of infections in

Spain (April 6-12, 2020), 25.7% of dentists attended patients

by telephone, while 25% stopped work completely (P < .001).

Likewise, 57.3% of auxiliary staff and hygienists ceased work

completely (Table 3). Of dentists who continued to treat

patients, 25.3% stated they had filtering face piece (FFP)2

masks (P < .001) and 7.3% FFP3, while fewer dental hygienists

and auxiliary staff had the same protection (19.6% for FFP2; P

< .001). A total of 36.3% of dentists used face screens, 43.6%

glasses, and 15% waterproof suits (P < .001). Similar values

were described by hygienists and auxiliary staff, although

11.7% (n = 118) were unprotected (P < .001). A total of 51 (1.2%)
dentists and 22 (1%) hygienists and auxiliary staff claimed to

have cared for patients diagnosed with COVID-19 (Table 4).

Half the dentists had received information from the Gen-

eral Dental Council and regional dental colleges, 37% of

hygienists and auxiliary staff received information from their

colleges, and 30.7% from clinic managers (P < .001). Approxi-

mately 61.8% of dentists and 70.5% of hygienists and auxiliary

staff always or almost always complied with official occupa-

tional recommendations (P < .001) (Table 4).

Nearly 60% of respondents stated they had had symptoms

related to COVID-19, including cough (7%) and fever >37.5 °C
(5%). A total of 14% of dentists and 13.2% of dental hygienists

self-isolated due to a confirmed, suspected, or close contact

with an infected patient, and 1.5% of dentists and 1.1% of

hygienists and auxiliary staff had a diagnostic test for COVID-

19 (Table 5).

Multiple logistic regression analysis

Using the availability of type FFP2 and FFP3 masks as the

dependent variable and the variables shown in Table 5 as the

independent variables, it was observed that private dentists

had about half the probability (odds ratio = 0.536) of using pro-

tective masks than public sector dentists and hygienists (P <

http://www.strobe-statement.org


Table 4 – Dental care and PPE used by dentists and dental staff.

Questions Dentist,n (%) Dental staff,n (%) P value

Dental care on patients

- I continue to work treating scheduled patients. 26 (0.5) 1 (1.7) P < .001*

- I continue to work in my usual position, treating only dental emergencies. 819 (16.3) 322 (13) P < .001*

- I am still working but mainly on support functions related to COVID-19. 177 (3.53) 132 (5.3) P < .001*

- I am located at home in case I need to go to work. 1404 (28.2) 370 (15) P < .001*

- I do not work on anything in person, only telephone consultation. 1288 (25.0) 189 (7.6) P < .001*

- I have stopped working completely until further notice. 1296 (25.6) 1416 (57.3) P < .001*

P < .001*

If you have been working on patient clinical care, point out what type of masks you have used MAINLY since the onset of pandemic

- Surgical 1595 (67.2) 609 (74.2) P < .001*

- FFP2 600 (25.3) 161 (19.6) P < .001*

- FFP3 174 (7.3) 46 (5.6) P < .001*

- I do not use a mask in my usual work. 4 (0.16) 5 (0.6) P = .171y

If you have been working in clinical patient care, state the protective measure(s) you have used, in addition to a mask, routinely at work (you can

choose more than one option):

- Facial screen. 1158 (36.3) 319 (31.6) P < .001*

- Protective glasses. 1393 (43.6) 427 (42.4) P < .001*

- Waterproof suit on top of regular work clothes. 487 (15.3) 144 (14.3) P < .001*

- None of the above. 153 (4.8) 118 (11.7) P < .001*

P < .001*

Do you have PPE for all staff at the dental office?

- Yes, for everyone. 526 (12.2) 558 (25.7)

- Yes, but only for the dentist, not for all staff. 3399 (79.1) 1460 (67.2)

- We do not have PPE. 373 (8.7) 154 (7.1)

P < .001*

Have you had to care for patients infected with COVID-19?

-Yes 51 (1.2) 22 (1.0)

- No 450 (10.5) 151 (7)

- I do not know. 1623 (37.8) 561 (25.8)

P = .651*

The information on protective measures necessary to prevent professional infection that you have introduced in your clinic has come from:

- Health service management. 441 (6.9) 379 (11.4) P < .001*

- Clinic management. 840 (13.2) 1017 (30.7) P < .001*

- The Council of Dentists/Professional Colleges. 3179 (50) 1228 (37.0) P < .001*

- Frommy personal search on the web or social networks. 1647 (25.9) 496 (15) P < .001*

- I have not received any information. 257 (4) 195 (5.9) P < .001*

P < .001*

Have you complied with official recommendations to prevent infections?

Yes, always 2147 (49.9) 1269 (58.4)

Almost always 512 (11.9) 263 (12.1)

Sometimes 246 (5.7) 80 (3.7)

Almost never 1176 (27.3) 467 (21.5)

Never 217 (5.0) 93 (4.3)

P < .001z

Are you afraid to leave home for fear of getting infected?

Never 455 (10.6) 159 (7.3)

Almost never 550 (12.8) 167 (7.7)

Sometimes 764 (17.8) 347 (16)

Almost always 1113 (25.9) 805 (37.1)

Always 1416 (32.9) 694 (31.9)

P < .001z

COVID-19 = coronavirus disease 2019; FFP = filtering face piece; PPE = personal protective equipment.

* X2 Pearson test.
y Fisher Test.
z Kruskal-Wallis Test.
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.001). Older dentists (P < .05) and dental hygienists (P < .001)

had less access to FFP2 or FFP3. There were differences in the

availability of material and the risk of infection between

autonomous communities: those at level 4 (Catalu~na and Bas-

que Country: 256.80-279.98 cases/100.000 persons) were

3 times more likely to have PPE available than those at level 1

(P < .05) (Table 6).
Discussion

The first positive case of a dentist with COVID-19 was a pro-

fessor of preventive dentistry at Wuhan University Dental

Hospital14 and was reported on January 23, 2020. To our

knowledge, there are no published data for Spain, even

though Spain had the highest number of deaths due to



Table 5 – Differences between dentists and dental hygienist in symptoms and professional isolation due to COVID-19.

Questions Dentist,n (%) Dental staff,n (%) P value

Have you had symptoms compatible with the COVID-19 infection during the month of February, March, or April?

Cough 514 (7.3) 276 (7.6) P = .418*

Fever (>37.5 °C) 333 (4.8) 184 (5) P = .334*

Vomiting 52 (0.7) 28 (0.8) P = .878*

Diarrhoea 340 (4.9) 170 (4.7) P = .945*

Sore throat 703 (10.1) 370 (10.2) P = .511*

Headache 837 (12) 503 (13.8) P < .001*

Muscle pain 487 (677) 289 (7.9) P = .023*

Unexplained tiredness 466 (6.7) 256 (7.0) P = .273*

Shortness of breath 146 (2.1) 63 (1.7) P = .321*

Loss of taste and smell 193 (2.8) 93 (2.5) P = .748*

Difficulty breathing 10 (0.1) 8 (0.21) P = .327*

No symptoms 2906 (41.6) 1399 (38.4) P = .011*

If you have had symptoms, please indicate the duration:

- 1-3 days. 563 (13.1) 316 (14.5)

- 4-7 days 417 (9.1) 230 (10.6)

- 8-13 days 233 (5.4) 149 (6.9)

- >14 days. 207 (4.8) 99 (4.5)

P = .346

Have you been in solitary isolation for 2 weeks because of COVID-19?

- Yes, because of a confirmed case. 79 (1.8) 38 (1.7)

- Yes, because of a suspected case. 314 (7.3) 142 (6.5)

- Yes, because of close contact. 208 (4.8) 106 (4.9)

- I have not been in solitary isolation 3697 (86) 1886 (86.8)

P = .708*

If you have been in solitary isolation, have you been tested for

COVID-19 after the quarantine period?

Yes, I amwaiting for the results. 15 (0.3) 6 (0.3)

Yes, and it was positive. 14 (0.3) 4 (0.2)

Yes, and it was negative. 39 (0.9) 14 (0.6)

No, because there are/were no tests available 221 (5.1) 92 (4.2)

No, the protocols in force do not consider it necessary. 296 (6.8) 154 (7.1)

P = .460*

COVID-19 = coronavirus disease 2019.

* X2 Pearson test.
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COVID-19 and the second-highest number of infections dur-

ing the study period. The methodology of our study (via

WhatsApp and social networks) allowed access to a large

number of dentists and dental hygienists in the week that

coincided with the peak of infection in Spain.

Not having access to all registered dentists and hygien-

ists and auxiliary staff and not carrying out random sam-

pling could, at first sight, seem to be a limitation of the

study. However, we believe that the large sample size and

wide geographical distribution for both male and female

professionals minimised any possible bias in the resulting

data. Indeed, extrapolating these results to the country as

a whole is not advisable because stratified sampling has

not been carried out due to the type of methodology

used, “WhatsApp and social networking,” and always

respecting the user’s data protection. However, the distri-

bution of male dentists in the Spanish General Dental

Council who were surveyed is slightly lower than that in

Spain (43.2%).2

Our sample size is large enough to conclude a significant

association (P < .05) when there is a minimal standardised

difference (i.e., 0.2, according to Cohen’s scale)23 between 2

groups being compared (ie, dentists and assistants), with a

80% power. Thus, in these large studies one should look not
only at the P value, but also at the differences between the 2

groups being compared.

In Spain, especially during the peak of the pandemic,

many patients (medical, dental, primary care, hospital, pub-

lic, private) were unable to receive scheduled treatment

because activity was restricted to emergency situations by

government mandate. Private and public dentistry were no

exception, and only dental emergencies were treated.15 Most

care was remote, with 25.7% of dentists attending patients by

telephone from their homes, 25% from health facilities, and

3%-5% fulfilling COVID-19 functions, such as telephone triage.

Numerous countries recommended this patient triage system

in the case of possible COVID-19 infection before emergency

face-to-face treatment,6,12,14 thus avoiding the risk of infec-

tion. In Spain 1 in 4 dentists and 57% of hygienists and auxil-

iaries stopped work completely. This situation is specific to

Spain, where around 90%-95% of care is in private practice,2

unlike the situation in many countries, such as Jordan,24

where most of dentists work in the public sector, university,

and military sector and only 39.1% in the private sector. Our

results have shown that private dentists are half as likely to

use FPP2 and FFP3 masks as public dentists.

The PPE recommended for dental professionals includes

protective surgical glasses (EN 166:2001) and shields, FFP2



Table 6 – Factors associated with availability of protective
masks (FFP2 + FFP3) in dentists and dental staff (hygienist
and auxiliary).

Sample (n = 6470)
Demographics Adjusted OR (95% CI) P value

Age

31-40 years 0.836 (-0.438/0.082) .178

41-50 years 0.903 (-0.362/0.160) .446

51-60 years 0.752 (-0.586/0.016) .063

>60 years 0.583 (-0.941/-0.147) .008*

Occupation

Hygienist 0.619 (-0.688/-0.276) <.001z

Professional activity

Private 0.534 (-0.831/-0.423) <.001z

Risk geographic regions

Level 2 1.510 (-0.506/1.525) .417

Level 3 1.755 (-0.470/1.752) .313

Level 4 2.896 (0.145/2.176) .036*

Level 5 2.096 (-0.179/1.854) .145

Level6 1.625 (-0.433/1.599) .339

Level 7 1.537 (-0.475/1.534) .392

Infected

No 0.979 (-0.544/0.512) .938

I do not know 0.700 (-0.856/0.153) .165

Fever

Yes 0.723 (-0.707/0.043) .089

Headache

Yes 0.835 (-0.402/0.039) .109

CI = confidence interval; FFP = filtering face piece; OR = odds ratio.

* P ≤ .05
z P ≤ .001
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masks (EN 149:2001), and nitrile or latex gloves (EN ISO 374-5).

During the study week, 15% had protective outwear, and 31%-

36% had shields to protect the eyes and oral and nasal mucosa.

However, Khader et al24 found that 92.9% of Jordanian dentists

and 82.6% of all dental staff had PPE, a situation far better than

that found in Spain (12.2%). This variable was chosen to deter-

mine the level of compliance of the study population as regards

PPE, which, in Spain, has been the most difficult protective

equipment to obtain. Public health professionals also had a

greater percentage of masks, although older professionals (>60
years) were the least likely to follow this protective measure.

The lack of protective equipment for dental professionals was

conveyed to the health authorities by the General Council of

Dentists, suggesting the need for dental treatment to be sus-

pended due to the lack of protective equipment for professio-

nals and patients, a situation caused by shortages in supply.

Despite the reduction in dental care in Spain, and the fact

that only emergencies were treated, our results show there

was a risk of dental professionals becoming infected, espe-

cially because 25%-37% did not know if any of their patients

were or had been infected. The results showed that 51 den-

tists and 22 hygienists had treated patients with confirmed

COVID-19 infection. Wuhan Dental School,14 the centre of the

pandemic, reported 9 cases in the 169 dental professionals.

This shows there is a risk of transmission of the virus in den-

tal centres, especially after exposure to aerosols.

The Spanish Ministry of Health, Consumer and Social Wel-

fare4 and the General Council of Dentists (https://www.conse

jodentistas.es) presented daily updates on the situation in

Spain, while the General Dental Council also developed
protocols of action and guidelines to prevent infection in den-

tal clinics.21 Approximately half the dentists who responded

stated that they received information in this way, as did

hygienists, although they also received information from

practice managers. It was observed that approximately 74.7%

of dentists and 80.4% of hygienists were unable to follow offi-

cial recommendations to prevent infections in dental centres

due to a lack of protective equipment (FFP2 masks), although

64.8% (n = 4190) of dental health professionals always or

almost always claimed that they complied with official occu-

pational recommendations. This situation highlights the ini-

tial lack of knowledge about the composition of PPE by dental

professionals during the first days of the pandemic. This

information relates to the peak by the pandemic, a situation

which changed due to the efforts of public administrations to

equip professionals and the population, in general, with the

recommended PPE.

The clinical manifestations of COVID-19 disease include

fever, cough, and shortness of breath in 80% of infected cases26

and some less specific symptoms such as conjunctivitis, sore

throat, diarrhoea, vomiting, fatigue, andmuscle pain.27,28 In our

study, with 6470 respondents, 10.1% of dentists claimed to have

had a sore throat, 7.3% a cough, 4.76% a fever of >37.5 °C, and
12% a headache. These figures are lower than those described

in the Jordanian study where, of 368 dentists surveyed, 98.6%

claimed to have had a fever, 91% a cough, 39% diarrhoea, and

32% vomiting; the incubation period was also longer (7-14 days)

comparedwith our results (1-7 days).25

However, the finding that 59.4% of respondents stated

they had had symptoms should be treated with caution

because these are very high numbers considering that

only 1.5% of the total sample of dentists and 1.1% of

hygienists were tested and 14% self-isolated at home.

Many symptoms may have erroneously been confused

with COVID-19.

We found that 58.8% of dentists and 70% of hygienists and

auxiliary staff had a fear of leaving home and becoming

infected, compared with 71.7% of Jordanian dentists,24 despite

having personal protective material available for all dental

workers and a much lower level of infection than Spain. Like-

wise, a high level of psychological stress among Israeli dentists

due to the fear of being infected by patients was reported.29

The geographical distribution of infections in Spain has not

been uniform. Some areas had a cumulative 14-day incidence

of >600 infections/100,000 people, while other regions had a

much lower incidence, such as the Canary Islands

(50 cases/100,000 people). The recent results of the national

seroepidemiological study of COVID-19 infection in Spain sug-

gested an estimated prevalence of immunoglobulin G (IgG) anti-

bodies against SARS-CoV-2 in 5% of people tested (95% CI 4.7%-

5.4%), with marked geographical differences. The prevalence

was >10% in communities such as Madrid and Castilla la Man-

cha but <2% in Ceuta, Melilla, Murcia, Asturias, and the Canary

Islands.22 In communities such as Catalonia and the Basque

Country, with infection rates of around 250/100,000 people, den-

tal professionals stated that they had 3 times more protective

equipment (FFP2 + FFP3 masks) than communities with much

higher infection rates (eg, La Rioja).

The conclusions of this study refer to the situation in Span-

ish dentistry from April 6, 2020, to April 14, 2020 (the first peak

https://www.consejodentistas.es
https://www.consejodentistas.es
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of the Spanish pandemic ). As it is a cross-sectional study, con-

clusions should be drawnwith caution.
Conclusions

Direct contact of Spanish dental health professionals with

SARS CoV2 has been high, and during the most active phase

of the disease, they did not have the PPE necessary to care for

patients, a situation that justified the reduction in scheduled

dental care, with only emergencies being treated. Private den-

tists had about half the probability of using protective masks

than public sector dentists. The Spanish geographical regions

with the highest number of contagions had the least amount

of individual protective resources (FFP2 and FF3 masks). In

addition, there has been widespread concern and fear among

dental health professionals about leaving home.
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