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Abstract

Objective: To evaluate the impact of COVID-19 pandemic among a sample of Italian
dentists in terms of infection, strategies for infection control, organization of the den-
tal clinic, attitude, and behavior.

Material and Methods: This was a cross-sectional survey. The sample consisted of
8000 ltalian dentists selected among 63,375 using a computerized random sampling
method.

An electronic informed consent had to be signed. The questionnaire categories were
on demographic, infection risk management, organization, and dentists' attitude and
behavior. Geographic macro-areas were used for subgroup analysis.

Results: Among 8000 invited dentists, 2443 agreed to participate to the survey
(30.6%). Mean age was 51.2years, women were 34.5%. A total of 6.1% self-reported
COVID-19 experience and higher rate of infection was reported in north Italy com-
pared to the south (p <0.05). FFP2/FFP3 respirators (97.1%) and visors (97.4%) were
used by almost all dentists. While, natural ventilation and mouthwashes were the
most frequent approaches used to reduce the infection risk. Most of the dentists
reported positive attitude, nevertheless 83.6% felt an increased responsibility.
Conclusion: The self-reported COVID-19 prevalence was 6.1% with some differences
among geographic areas. COVID 19 had a deep impact on preventive strategies, den-

tal office organization, and behavior within this sample.
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1 | INTRODUCTION

During the last years, we have been facing the COVID-19 that is
caused by SARS-Cov-2 virus.

Route of transmission for SARS-Cov-2 are direct contact with
respiratory droplets (>5um) and airborne transmission (droplet nu-
clei <5pm). (Atkinson et al., 2009; Chan et al., 2020; Li et al., 2020;
Meselson, 2020). Infection by indirect contact through fomites is
possible too, but the risk is generally considered to be low (Kampf
et al., 2020; Meyerowitz et al., 2020).

Dentists are supposed to be at high biological risk by direct
contact with respiratory droplets. (Clementini et al., 2022; lonescu
et al., 2020; Volgenant et al., 2021). Additionally, dentists may be
highly exposed to airborne during aerosol-generating procedures
(AGPs). (Harrel & Molinari, 2004; Zemouri et al., 2017).

Rate of COVID-19 infection on dental communities on June
2020 was 1% in different countries (Estrich et al., 2020; Kluytmans-
Van Den Bergh et al., 2020; Lai et al., 2020). While the antibody
prevalence in a sample of dental health workers in Lombardia (Italy)
was around 10% (Gallus et al., 2021).

A cross-sectional survey reported data on 790 Italian dentists
(members of the Italian Society of Periodontology and Implantology,
SIdP) during the period January-February 2021. The self-reported
infection rate was 4.7% and in the Northwest of Italy, COVID-
19 experience was twice as higher compared to southern regions
(Discepoli et al., 2022).

Public health strategies adopted by national health's institution
around the world varied greatly. Recommendations, quarantines,
testing, restrictive measures, and vaccines were adopted heteroge-
neously with the common aim of minimizing the biological risk and
partially contain the clinical phenotype of the disease. Besides the
epidemiological achievements obtained, the restriction of individual
freedom proposed underpins profound psychological and emotional
alterations (Fiorillo & Gorwood, 2020).

This investigation was aimed to describe the self-reported in-
fection rate among a sample of Italian dentists during the first
and second wave of recrudescence and the related medico-legal
issues. Moreover, we want to describe the changes in terms of
dental office organization, occupational, and safety health mea-
sures, and finally the attitude and behavior of both dentists and
patients.

2 | MATERIALS AND METHODS
2.1 | Study design and setting

STROBE guidelines were used to prepare the manuscript (von Elm
etal., 2014).

This study was designed as cross-sectional survey administered
to a sample of Italian dentists from March 23 to October 14, 2021.
Questionnaire is available in Appendix S1
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2.2 | Participants

Participants were dentists officially listed in the Italian Register
of dentistry. Both owners of dental office and collaborators could
participate. Before starting the survey, an electronic informed con-
sent had to be signed. Participants were categorized in the follow-
ing geographic areas: northwest (Piemonte, Liguria, Valle d'Aosta),
north east (Lombardia, Veneto, Friuli-Venezia Giulia, Trentino Alto
Adige), center (Toscana, Emilia-Romagna, Marche, Lazio, Abruzzo),
and south and island (Campania, Basilicata, Molise, Puglia, Calabria,
Sardegna, Sicilia).

2.3 | Variables

The items of this survey were grouped into six categories.

Category 1: Demographic characteristics include age, gender,
professional status (collaborator, clinic owner, public or private em-
ployee), and information on COVID-19 experience (self-reported
disease, clinical characteristic of the disease; supposed place of in-
fection, and dental team infection).

Category 2: Reports on the adherence to recommendations, bio-
logical risk management, administration of the control measures, the
role of the occupational physician for surveillance, data on civil or crim-
inal claims or accident complaints and insurance coverage changes.

Category 3: Comprises information on personal protective
equipment use (FFP2/FFP3 respirators, surgical mask, visors, goo-
gles, TNT gowns and suit, boot cover, scrub cap, and behavior in case
of FFP2/FFP3 reuse).

Category 4: Strategies to reduce the biological risk in dental set-
ting (risk assessment, aerosol reduction, and surface disinfection)
and changes in the organization of the dental practice induced by
the pandemic (schedule, appointment duration, and costs).

Category 5: Focus on personal attitude toward the pandemic
and the future (patient attitude, dental team attitude, and future
perspective).

Category 6: Reports on vaccination status, intention to vaccine
or not, and testing for infection.

Finally, additional information on occupational physician by age

and professional status were reported also.

2.4 | Sample size

The sample size was outlined by a pragmatic approach without any
“a priori” calculation.

The survey was proposed to 8000 randomly selected dentists
among 63,375 registered in the Italian Register of Dentistry. The
Research Randomizer software (https://www.randomizer.org) was
used to generate the random sampling. The final list of participants
was divided according to the four geographic areas (northwest,

north east, center, south and island).
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2.5 | Statistical methods

Stata software (Stata© 15 IC) was used for the statistical analysis.
Continuous variables were described as mean and confidence inter-
val at 95%. Categorical and dichotomous variables were described
as proportions and Wilson's confidence interval at 95%. The normal
distribution of variables was evaluated with Shapiro-Wilk test for
normality. A subgroup analysis between geographic areas was per-
formed using analysis of variance for continuous variables and chi-
squared tests for categorical variables. Statistical significance was
set at 0.05.

3 | RESULTS

A total of 2443 dentists participated to the web-based survey. Thus,
the rate of response was 30.5%. The geographic distribution of the
sample was as follows: 697 were from northwest, 437 from north-

east, 515 from center, and 794 from south/islands.

3.1 | Category 1: Demographic/
COVID-19 experience

Mean age was 51.2years, women were 34.5%. Dental clinic own-
ers accounted for 61.3%, collaborators for 31.4%, private employ-
ees 1.4%, and public employees 5.9% with a significant difference
among geographic areas (p <0.05).

A total of 6.1% participants self-reported COVID-19 experience
after first lockdown. The majority declared no or mild symptoms.
Only seven were hospitalized while four were admitted to ICU.
Higher rate of infection was reported in north Italy compared to the
south (p<0.05). Among the participants, 8.3% reported that one
member of the dental team experienced the COVID-19 while the
6.4% reported COVID-19 for more than one member. (Table 1).

3.2 | Category 2: Recommendation, occupational
physician, and complaint

Clinical recommendations were completely followed by almost all
participants and protective and preventive measures were consid-
ered necessary and effective by 64.2% of participants. Very few
(4.8%) dentists deemed these measures excessive.

In most cases (92.7%) dental team members received informa-
tion regarding the biological risk and on the related protective and
preventive procedures to be followed.

In case of positiveness to SARS-CoV-2, control measures were
administered by Department of Prevention of the Local Health
Authorities in half of the cases, with a significant difference between
geographic areas (p=0.004).

Less than 50% of clinics had already an occupational physician,
while 4.9% turned to this expert during pandemic. Employees and

collaborators were surveilled by the occupational physician in 17.6%
and 24.1% of the cases, respectively.

There were 13 COVID-19 claimed as at work infections and then
reported as occupational accidents; 4 civil and 4 criminal claims filed
by employees against employers, deeming them liable for the infec-
tion at work, were reported. (Tables 2 and 7).

3.3 | Category 3: Personal protective equipment
(PPE)

FFP2/FFP3 respirators and visors were the most used PPE followed
by scrub cap. Respirators were changed every 5-6h by 65.6% of the
participants while only 8% used a new one for every patient. Only
17.3% of dentists reconditioned the FFP2 one or more times and
59.7% add a surgical mask together with the FFP2. The use of single-
use TNT gowns and suit and washable TNT gowns differed between
areas (Table 3).

3.4 | Category 4: Biological risk management and
related organization

Natural ventilation and mouthwashes were the most frequent ap-
proaches used. Almost half of the participants used additional high-
speed suction system, while HEPA filters and forced ventilation
were used only by 20% of the participants. Reduction of high-speed
rotatory instruments and air abrasive were considered preventive
strategies by a third of the participants. Only the 6.2% of dentists
decided to quit the use of ultrasonic instruments. Update of the
medical history was considered appropriate to check risk factors for
severe COVID-19. General treatment costs were maintained steady
as before the pandemic for 81.5% of the dental clinics, instead sin-
gle treatment optimization was adopted by 57.5% for improving
the clinics management. Increased working daily hours and work-
ing days were considered suitable strategies in particular across the
center and south/island areas (p <0.05) (Table 4).

3.5 | Category 5: Attitude and behavior

Most of interviewed dentists reported patients' positive attitude
toward the dental team, which highlights a proactive and positive
professional behavior. Moreover, 83.6% of dentists felt an increased
responsibility, associated with a concrete belief that the pandemic

will negatively impact on the future profession's horizons (Table 5).
3.6 | Category 6: Vaccine
Higher number of participants in the south/island area were

vaccinated compared to other areas. Nevertheless, the mean
percentage of vaccination was high (89.6%). Almost all the
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participants suggested patients to undergo the vaccination for
SARS-CoV-2, while only 0.7% declared that nor they will get the
vaccine neither 0.5% will suggest the patients to get it. (Table 6).

4 | DISCUSSION

COVID-19 pandemic stressed dental health care workers system
in terms of organization, worrying for increased responsibility to-
ward dental staff employees and patients, general negative emo-
tions, and concerns about the future of the profession (Fiorillo &
Gorwood, 2020). Additionally, the impact on patient oral health
must be considered also. The current cross-sectional survey pro-
vided data on 2443 Italian dentists during the pandemic period from
March 23 to October 14, 2021. At the best of our knowledge is the
largest sample of dentists evaluated in a single country in Europe
during the pandemic period. Nevertheless, the response rate for this
survey was 30.5%, and this should be carefully considered for the
evaluation of results' generalizability.

The self-reported infection rate was 6.1%, higher than 4.7%
reported in a previous cross-sectional survey on 790 Italian den-
tists during the previous period January-February 2021 (Discepoli
etal., 2022). Arecent systematic review included 17 studies account-
ing for 54,585 dentists from 14 countries showing a mean infection
rate of 9.56% with a high heterogeneity among the included studies,
from 0.79% to 31.56% (Bitencourt et al., 2022). These differences
could be explained by different data collection period, geographic
areas of the world, and testing methods.

The first detected case of COVID-19 in Italy was in Lombardia
on February 20, 2020 and the north was the most affected area.
During the period January-February 2021 dentists from the north
area showed a 2-4 times higher infection proportion compared to
south/island (Discepoli et al., 2022). The difference in COVID-19
prevalence between north and south/island areas within the par-
ticipants to this survey during the period March-October 2021
was less pronounced, but still significant. (p <0.05) Very interest-
ingly these observations may depict the outbreak of COVID-19 in
Italy during the first period of pandemic and during the introduc-
tion of vaccines and the subsequent manifestation of SARS-CoV-2
variants.

The Italian Ministry of Health introduced some recommenda-
tions to be followed in dental practice to reduce the biological risk of
SARS-CoV-2. (https://www.salute.gov.it/imgs/C_17_pubblicazioni_
2917 _allegato.pdf).

Vaccination was first available at the end of December 2020,
with its obligation for health professionals and dentists introduced
in April 2021. In particular, 95% of the participants followed the
clinical recommendations issued by the Italian Ministry of Health
and the majority adhered to vaccine campaign: 89.6% had received
the vaccine and 4.6% had booked a vaccine appointment. This
is in line with data observed in a meta-analysis investigating the
acceptance rate of COVID-19 vaccination (81.1%) among dental
practitioners from both the Middle East and high-income countries

Information on vaccination and testing.

TABLE 6

p-Value

South/island

North Est Centre

North west

Total

Variables/answers

Questions

p<0.05

(0.03-1.3)
4.4 (3-6.5)

0.2

0.3(0.04-2.4)
6.2 (3.9-9.6)

2.5(1.1-5.4)
3.3(1.7-6.5)

0.5(0.1-1.9)

0.7 (0.4-1.2)

I will not have vaccine (%; 95% Cl)
| have not already booked (%; 95% Cl)

Did you get a vaccination or you

6.5(4.5-9.3)

5.1(4.1-6.4)
4.6 (3.7-5.8)

already booked one?

2(1.1-3.6)

(4.5-10.4)

6.8

6.3(3.8-10)

5.5(3.7-8.2)

| have booked a vaccine appointment (%; 95%

Cl)
| have received vaccine (%; 95% Cl)

No (%; 95% Cl)

93.4(91-95.2)
0.4 (0.1-1.5)

86.6(82.2-90.1)
1.4 (0.5-3.6)
5.1(3.1-8.3)

87.9 (83.1-91.5)
2.1(0.9-4.9)

87.5(84-90.3)
0.5(0.1-1.9)

89.6 (87.9-91)

0.058

p:

0.9 (0.5-1.5)

Will you suggest collaborator,

3.5(2.2-5.4)

5(2.9-8.6)
92.9 (88.9-95.6)
28.3(23-34.3)

3.8(2.4-6.2)

4.1(3.2-5.3)
95 (93.8-96)

Doubtful (%; 95% CI)

Yes (%; 95% Cl)
Yes (%; 95% Cl)

employee, family, and patients to
have vaccine for SARS-CoV-2?

96.2 (94.2-97.5)

93.5(90-95.8)

95.7 (93.2-97.3)

0.112

p:

33.1(29.3-37.1)

27.1(22.2-32.4)

27(23.3-31.9)

29.6 (27.3-31.9)

In your dental office are tests

for SARS-CoV-2 infection

administered?

Note: Significant p-value are given in bold.
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(Lin et al., 2022) and with data provided by the California Dental
Association (https://www.cda.org/Home/News-and-Information/
Newsroom/Press-Releases/94-of-surveyed-california-dentists-
vaccinated-against-covid-19).

Within the participants only 0.7% declared they refused the vac-
cine. Nevertheless, in Italy, some hundreds of medical doctors and
dentists were suspended, as ruled by national law decree 44/2021
issued on April 1, 2021, as they refused to undergo COVID-19
vaccination without valid health reasons. (https://portale.fnomc
eo.it/fnomceo-1913-medici-sospesi-per-mancata-vaccinazione/).
Although the time frame examined (March-October) largely over-
laps with the months in which the legal obligation to vaccinate
against SARS-CoV-2 was applied to health care workers, it is not
possible to understand whether the intention to non-vaccination re-
lates to the period when the obligation was in place or not.

Dental practices are at higher risk of cross infection due to the
aerosol spread during operative procedures (Harrel et al., 1998;
Szymanska, 2007). Additionally, dentists operate very close the
mouth of the patients. Thus, to control infection routes (aerosols,
fomites), specific changes in dental office organization were sug-
gested in several countries providing modifications in terms of the
usage of protective personal equipment (PPE), strategies to reduce
the biological risk, and organization of the dental office (Becker
et al.,, 2021). In particular, data highlight that the most frequently
modified strategies relate to the use of respirators and the routine
surface disinfection (Barbato et al., 2022).

FFP2/FFP3 respirators were used by 97.1% of the survey partic-
ipants and visors by 97.4%. These data perfectly agree with those
reported in similar cross-sectional studies (Cagetti et al., 2020;
Discepoli et al., 2022). In a Brazilian survey, it was shown that sur-
gical masks were used by 96% of participants before the COVID-
19 pandemic and FFP2/FFP3 respirators were almost not used. On
the contrary, the use of FFP2/FFP3 was strongly increased (82.2%)
during the COVID-19 pandemic (July-June 2020). Similar data were
reported for the visors also in the same Brazilian sample (Sentone
Rossato et al., 2021). Hence it can be hypothesized that respirators

and visors were considered the most relevant PPE against the SARS-

During the initial period of the pandemic there was a lack of
respirators and PPEs (https://www.who.int/news-room/detail/03-
03-2020-shortage-of-personal-protective-equipment-endangerin
g-health-workers-worldwide). Nevertheless, the majority of the
participants avoided reconditioning of the respirator and changed it
every 5-6hours (65.6%) or every day (26.4%). On this way, wearing
a surgical mask over FFP2 respirator as the reconditioning of the
respirator were proposed. The use of ultraviolet germicidal irradi-
ation at proper dose may be effective in log reduction of viral titer
>3 (O'Hearn et al., 2020); however, the safety of these procedures
needs further investigation (Vernez et al., 2020).

Finally, even though there are some items used more than oth-
ers, the whole protocol and the proper usage (donning/doffing) of

the PPEs is more important than the single items (Reske et al., 2022;
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Verbeek et al., 2020).
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In this sample of dentists, the most used strategies to reduce
the risk of infection were natural ventilation and preoperative
mouthwashes, in agreement with previously reported data (Cagetti
et al., 2020; Discepoli et al., 2022). Mouthwashes indeed, were
considered promising in reducing SARS-CoV-2 viral load in COVID-
19 patients. A recent RCT compared the efficacy of four differ-
ent mouthwashes: 1% povidone-iodine; 1.5% hydrogen peroxide,
0.075% cetylpyridinium chloride, and 80ppm hypochlorous acid.
Authors concluded that 1.5% hydrogen peroxide mouthwashes
were associated to a significant viral load reduction in the saliva of
the patients at all observation points (5, 30 and 60min) (Alzahrani
et al., 2023). Two RCT showed that cetylpyridium chloride rinse may
increase virus lysis in the mouth of patients compared to a placebo
(Alemany et al., 2022; Tarrago-Gil et al., 2022), while chlorhexidine
and povidone-iodine rinses improve viral load reduction after 5min-
utes compared to distilled water in another RCT (Elzein et al., 2021).
These data suggest that mouth rinses may be effective in reducing
SARS-CoV-2 viral load in the saliva, nevertheless it is not possible
to clearly state the superiority of a specific protocol and the clinical
significance.

Timetable of daily practice was also changed in terms of single
treatment optimization, increased working daily hours and increased
working days. Differences between geographic areas were found.
These changes, alongside with the increased use of disposable PPE
(e.g., single-use TNT suit or gowns) and infection control strategies
(e.g., extraoral suctions, HEPA filters, and forced ventilation), con-
tributed to create financial problems to private dental clinics. In
fact, different studies reported increased cost during the pandemic
(Cimilluca et al., 2021; Wolf et al., 2022). Even if the participants of
the survey seem to have rapidly reacted to the pandemic, 81.5% of
respondents did not charge patients with extra-costs due to preven-
tive measures adoption.

The attitude of dentists resulted to be affected by pandemic
due to worsening of private lives and member of the dental team
interactions. Even though under pressure, Italian dentists partici-
pating to this study showed proactive behavior. In fact, up to 70%
reported positive attitude and trust in the capability of dental team
to respond to this specific crisis. Nevertheless, 83.6% of them felt in-
creased responsibility due to the pandemic, and one out four of the
components of the dental team was less motivated. An increase in
level of stress was reported in 75% of 132 dentists in Wales that an-
swered not to be mentally well enough (Owen et al., 2022). Similarly,
higher level of stress was reported also among a sample of Brazilian
dentists (de Melo Alencar et al., 2021).

Adherence to specific protocols and proper preventive and
protective measures seem to be effective in minimizing the risk of
COVID-19 infection among dentists. Very interestingly, the efficacy
of a SARS-CoV-2 infection protocol was tested in Lombardia from
February 20 to April 30, 2020. Among 11 dentists, 3 dental assis-
tant, and 13 nurses, no dentists experienced the infection and only
1 nurse had COVID-19 (Nardone et al., 2022). According to the cur-
rent survey, 6.1% of dentists self-reported COVID-19 infection and
8.3% of respondents reported the infection for another member of

the dental team. These differences could be explained by different
period of the pandemic, the related limitations enacted on citizens
and health facilities and professionals, apart from different test-
ing methods. Very interestingly in this survey only one out of five
supposed to be infected at work and almost half of the participants
which suffered from COVID-19 supposed to have been infected at
family/community.

Nevertheless, dentists have perceived the largely increased
responsibility towards patients and employees, who could assume
to have been infected during dental sessions or at work for a lack
of precaution and preventive measures. (Rini & D'Urso, 2022) The
serious concerns of dentists were reported by previous literature
(Pinchi et al., 2020), thus the present data on criminal and civil
claims may be expected. Even if the number of cases is quite low
(four civil and four criminal proceedings against dentists), this
data must be considered as very serious. In fact, it means that
four dentists will be at least investigated as suspected to be liable
for SARS-CoV-2 infection of patients or employees and four of
them have been sued for compensation for such infections (Pinchi
et al., 2020).

Thethirteen casesin which theinfection wasreported asaccident
at work by dental staff employees, should be differently regarded,
because in these cases nor criminal fault neither civil responsibility
burden the dentist as employer. If the infection emerged as due to
work accident, the compensation to the employee is awarded by the
Italian National Institute for Insurance against Accidents at Work
(INAIL) which, could fall back on the employer if it was proven that
he/she had not put in place all the preventive and protective mea-
sures required by the regulations.

These findings should be interpreted with caution and the gener-
alizability is affected by some limitations. In a systematic review on
safety culture questionnaires that are used to explore the behavior
of people at work, the response rate varied from 4.2% to 100% (Ellis
et al., 2022). The response rate in this study was 30.5%. Different
features may affect the response rate as survey length, content,
mode of administration, and incentives.

On this way, this study may be affected by selection bias (i.e.,
nonresponse bias). Nonresponse bias is a common type of selection
bias in cross-sectional studies survey with mail questionnaire. In par-
ticular, the characteristics of the responders may differ from non-re-
sponders. (Tripepi et al., 2010; Wang & Cheng, 2020) Unfortunately,
in cross-sectional studies, it is not possible to know non-responders'
characteristics. A simple random sampling was performed in this
study, nevertheless the response rate was 30.5% and we do not
know if we were able to control the selection bias. Finally, it has to
be considered that 2443 dentists may not represent the more than
60,000 dentists listed in the Italian Register of dentistry. Thus, the
external validity may be reduced as the generalizability of the results
to all the Italian dentists.

The prevalence of self-reported COVID-19 in this sample of
Italian dentists was 6.1%, but there were differences among geo-
graphic areas. COVID 19 deeply impacted dental office organization
and behavior of Italian dentists. In particular, FFP2 respirators and
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visors were the most used PPE while natural ventilation and preop-
erative mouthwashes the most used strategies to improve infection

control.

AUTHOR CONTRIBUTIONS

Luigi Barbato: Conceptualization; writing - original draft; meth-
odology; writing - review and editing; data curation; formal analy-
sis; validation; investigation. Nicola Discepoli: Conceptualization;
methodology; writing - review and editing; validation; formal
analysis; writing - original draft; investigation. Marco Clementini:
Conceptualization; validation; writing - review and editing; meth-
odology. lvo lavicoli: Conceptualization; writing - original draft;
formal analysis; writing - review and editing; validation. Luca
Landi: Conceptualization; validation; writing - review and editing;
formal analysis. Vilma Pinchi: Conceptualization; writing - review
and editing; writing - original draft; formal analysis; validation.
Mario Raspini: Conceptualization; validation; writing - review and
editing; data curation. Maria Di Martino: Validation; writing - re-
view and editing; methodology; supervision. Raffaele Cavalcanti:
Conceptualization; writing - review and editing; validation.
Alessandro Crea: Conceptualization; writing - review and editing;
validation. Rodolfo Gianserra: Conceptualization; writing - review
and editing; validation. Francesco Cairo: Conceptualization; formal
analysis; validation; writing - review and editing; writing - original
draft; supervision. Nicola Marco Sforza: Conceptualization; project
administration; writing - original draft; writing - review and editing;

validation; formal analysis; methodology; supervision.

ACKNOWLEDGMENTS
None.

FUNDING INFORMATION
This study was self-funded.

CONFLICT OF INTEREST STATEMENT
Regarding the present manuscript, there are no conflicts of interest
to be disclosed by the authors.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from
the corresponding author upon reasonable request.

ORCID
Luigi Barbato ‘= https://orcid.org/0000-0002-0524-7980
Nicola Discepoli "' https://orcid.org/0000-0003-1805-2899
https://orcid.org/0000-0003-0444-3792
https://orcid.org/0000-0002-8548-4395

https://orcid.org/0000-0003-3781-1715

Ivo lavicoli
Luca Landi

Francesco Cairo

REFERENCES

Alemany, A., Perez-Zsolt, D., Raich-Regué, D., Mufioz-Basagoiti, J., Ouchi,
D., Laporte-Villar, C., Baro, B., Henriquez, N., Prat, N., Gianinetto,
M. O,, Gutiérrez, M. V., Sdnchez-Paniagua, M. G., Henriquez, N. L.,

Vicente, J. M., Ara, J., Rodriguez-Arias, M. A,, Puig, J., Blanco, I.,
Lopez, C. C,, ... Mitja, O. (2022). Cetylpyridinium chloride mouth-
wash to reduce shedding of infectious SARS-CoV-2: A double-blind
randomized clinical trial. Journal of Dental Research, 101(12), 1450-
1456. https://doi.org/10.1177/00220345221102310

Alzahrani, M. M., Bamashmous, S., Alkharobi, H., Alghamdi, A., Alharbi,
R. H., Hassan, A. M., Darwish, M., Bukhari, A., Mahmoud, A. B.,
Alfaleh, M. A, Mirza, A. A., Abuzenadah, A. M., Abujamel, T. S.,
& Hashem, A. M. (2023). Mouth rinses efficacy on salivary SARS-
CoV-2 viral load: A randomized clinical trial. Journal of Medical
Virology, 95(1), e28412. https://doi.org/10.1002/jmv.28412

Atkinson, J., Chartier, Y., Pessoa-Silva, C. L., Jensen, P., Yuguo, L., & Wing-
Hong, S. (2009). Natural ventilation for infection control in health-care
settings. World Health Organization Annex C, Respiratory droplets.
https://www.ncbi.nlm.nih.gov/books/NBK143281/

Barbato, L., Bernardelli, F., Braga, G., Clementini, M., Di Gioia, C., Littarru,
C., Oreglia, F., Raspini, M., Brambilla, E., lavicoli, I., Pinchi, V., Landi,
L., Sforza, N. M., Cavalcanti, R., Crea, A., & Cairo, F. (2022). Surface
disinfection and protective masks for SARS-CoV-2 and other respi-
ratory viruses: A review by SIdP COVID-19 task force. Oral Diseases,
28(Suppl 2), 2317-2325. https://doi.org/10.1111/0di.13646

Becker, K., Gurzawska-Comis, K., Brunello, G., & Klinge, B. (2021).
Summary of European guidelines on infection control and preven-
tion during COVID-19 pandemic. Clinical Oral Implants Research,
32(S21), 353-381. https://doi.org/10.1111/clr.13784

Bitencourt, F. V,, Lia, E. N., Pauletto, P., Martins, C. C., Stefani, C. M.,
Massignan, C., & De Luca Canto, G. (2022). Prevalence of SARS-
CoV-2 infection among Oral health care workers worldwide: A
meta-analysis. Community Dentistry and Oral Epidemiology, 51(5),
718-728. https://doi.org/10.1111/cdoe.12827

Cagetti, M. G., Cairoli, J. L., Senna, A., & Campus, G. (2020). COVID-19
outbreak in North Italy: An overview on dentistry. A questionnaire
survey. International Journal of Environmental Research and Public
Health, 17(11), 3835. https://doi.org/10.3390/ijerph17113835

Chan, F., Yuan, S., Kok, K. H., To, K. K, Chu, H., Yang, J., & Yuen, K. Y.
(2020). A familial cluster of pneumonia associated with the 2019
novel coronavirus indicating person-to-person transmission: A
study of a family cluster. The Lancet, 395(10223), 514-523. https://
doi.org/10.1016/s0140-6736(20)30154-9

Cimilluca, J. J., Lee, K. C., Halepas, S., & Ferguson, B. (2021). COVID-
19 pandemic and its impact on dentistry: A cross-sectional survey
of practicing dentists. The Journal of Contemporary Dental Practice,
22(5), 473-478. https://doi.org/10.5005/jp-journals-10024-3092

Clementini, M., Raspini, M., Barbato, L., Bernardelli, F., Braga, G., Di
Gioia, C., Littarru, C., Oreglia, F., Brambilla, E., lavicoli, I., Pinchi,
V., Landi, L., Marco Sforza, N., Cavalcanti, R., Crea, A., & Cairo, F.
(2022). Aerosol transmission for SARS-CoV-2 in the dental practice.
A review by SIdP Covid-19 task-force. Oral Diseases, 28(Suppl 1),
852-857. https://doi.org/10.1111/0di.13649

de Melo Alencar, C., Aryvelto, M. S, Jural, L. A., Magno, M. B., de
Campos, E. A, Silva, C. M., Coqueiro, R. D. S., Pithon, M. M., &
Maia, L. C. (2021). Factors associated with depression, anxiety and
stress among dentists during the COVID-19 pandemic. Brazilian
Oral Research, 35, e084. https://doi.org/10.1590/1807-3107bor-
2021.vol35.0084

Discepoli, N., Raspini, M., Landi, L., Sforza, N., Crea, A., Cavalcanti, R., &
Cairo, F. (2022). COVID-19 and dental workers: The Italian Society
of Periodontology and Implantology (SIdP) survey. Oral Diseases,
28(suppl 2), 2442-2445. https://doi.org/10.1111/0di.14027

Ellis, L. A., Pomare, C., Churruca, K., Carrigan, A., Meulenbroeks, I., Saba,
M., & Braithwaite, J. (2022). Predictors of response rates of safety
culture questionnaires in healthcare: A systematic review and anal-
ysis. BMJ Open, 12(9), e065320. https://doi.org/10.1136/bmjop
en-2022-065320

Elzein, R., Abdel-Sater, F., Fakhreddine, S., Hanna, P. A., Feghali, R.,
Hamad, H., & Ayoub, F. (2021). In vivo evaluation of the Virucidal

85UB017 SUOWIWIOD 8A 118810 3ol dde 8y Aq pausenob ke Sapiie YO 8SN JO Sa|nJ 10} ARIq1T8UIUO 8|1 UO (SUOTPUOO-PUR-SLLIBYALIOY A8 | 1M Afe.q1|Bu[UO//:SdY) SUOTIPUOD PUe SWwie | 84} 89S *[9202/T0/70] Uo ARIqiauliuo A8|IM ‘Bl RURIYO0D - lUNtews D 0o W AQ GT8YT IPO/TTTT 0T/I0pALo" A3 1M Alelqjeuljuo//SAny Wwoiy pepeojumod ‘9 ‘%20z ‘GZ80T09T


https://orcid.org/0000-0002-0524-7980
https://orcid.org/0000-0002-0524-7980
https://orcid.org/0000-0003-1805-2899
https://orcid.org/0000-0003-1805-2899
https://orcid.org/0000-0003-0444-3792
https://orcid.org/0000-0003-0444-3792
https://orcid.org/0000-0002-8548-4395
https://orcid.org/0000-0002-8548-4395
https://orcid.org/0000-0003-3781-1715
https://orcid.org/0000-0003-3781-1715
https://doi.org/10.1177/00220345221102310
https://doi.org/10.1002/jmv.28412
https://www.ncbi.nlm.nih.gov/books/NBK143281/
https://doi.org/10.1111/odi.13646
https://doi.org/10.1111/clr.13784
https://doi.org/10.1111/cdoe.12827
https://doi.org/10.3390/ijerph17113835
https://doi.org/10.1016/s0140-6736(20)30154-9
https://doi.org/10.1016/s0140-6736(20)30154-9
https://doi.org/10.5005/jp-journals-10024-3092
https://doi.org/10.1111/odi.13649
https://doi.org/10.1590/1807-3107bor-2021.vol35.0084
https://doi.org/10.1590/1807-3107bor-2021.vol35.0084
https://doi.org/10.1111/odi.14027
https://doi.org/10.1136/bmjopen-2022-065320
https://doi.org/10.1136/bmjopen-2022-065320

BARBATO €T AL.

4036
—I—Wl LEY-

efficacy of chlorhexidine and povidone-iodine mouthwashes
against salivary SARS-CoV-2. A randomized-controlled clinical trial.
Journal of Evidence Based Dental Practice, 21(3), 101584. https://doi.
org/10.1016/j.jebdp.2021.101584

Estrich, C. G., Mikkelsen, M., Morrissey, R., Geisinger, M. L., loannidou, E.,
Vujicic, M., & Araujo, M. W. B. (2020). Estimating COVID-19 preva-
lence and infection control practices among US dentists. Journal of
the American Dental Association, 151(11), 815-824. https://doi.org/
10.1016/j.adaj.2020.09.005

Fiorillo, A., & Gorwood, P. (2020). The consequences of the COVID-19
pandemic on mental health and implications for clinical practice.
European Psychiatry, 63(1), €32. https://doi.org/10.1192/j.eurpsy.
2020.35

Gallus, S., Paroni, L., Re, D., Aiuto, R., Battaglia, D. M., Crippa, R., Carugo,
N., Beretta, M., Balsano, L., & Paglia, L. (2021). Sars-cov-2 infection
among the dental staff from Lombardy region, Italy. International
Journal of Environmental Research and Public Health, 18(7), 3711.
https://doi.org/10.3390/ijerph18073711

Harrel, S. K., Barnes, J. B., & Rivera-Hidalgo, F. (1998). Aerosol and splat-
ter contamination from the operative site during ultrasonic scaling.
The Journal of the American Dental Association, 129(9), 1241-1249.
https://doi.org/10.14219/jada.archive.1998.0421

Harrel, S. K., & Molinari, J. (2004). Aerosols and splatter in dentistry: A
brief review of the literature and infection control implications.
Journal of the American Dental Association, 135(4), 429-437. https://
doi.org/10.14219/jada.archive.2004.0207

lonescu, A. C., Cagetti, M. G., Ferracane, J. L., Garcia-Godoy, F., &
Brambilla, E. (2020). Topographic aspects of airborne contamina-
tion caused by the use of dental handpieces in the operative envi-
ronment. Journal of American Dental Association, 151(9), 660-667.
https://doi.org/10.1016/j.adaj.2020.06.002

Kampf, G., Briggemann, Y., Kaba, H., Steinmann, J.,, Pfaender, S.,
Scheithauer, S., & Steinmann, E. (2020). Potential sources, modes
of transmission and effectiveness of prevention measures against
SARS-CoV-2. Journal of Hospital Infection, 106(4), 678-697. https://
doi.org/10.1016/}.jhin.2020.09.022

Kluytmans-van den Bergh, M. F. Q., Buiting, A. G. M., Pas, S. D,
Bentvelsen, R. G., van den Bijllaardt, W., van Oudheusden, A. J. G.,
van Rijen, M. M. L., Verweij, J. J., Koopmans, M. P. G., & Kluytmans,
J. A. J. W. (2020). Prevalence and clinical presentation of health
care workers with symptoms of coronavirus disease 2019 in 2
Dutch hospitals during an early phase of the pandemic. JAMA
Network Open, 3(5), e209673.

Lai, X., Wang, M., Qin, C., Tan, L. I, Ran, L., Chen, D., Zhang, H., Shang,
K., Xia, C., Wang, S., Xu, S., & Wang, W. (2020). Coronavirus disease
2019 (COVID-2019) infection among health care workers and im-
plications for prevention measures in a tertiary Hospital in Wuhan,
China. JAMA Network Open, 3(5), €209666. https://doi.org/10.
1001/jamanetworkopen.2020.9666

Li, R, Pei, S., Chen, B., Song, Y., Zhang, T., Yang, W., & Shaman, J. (2020).
Substantial undocumented infection facilitates the rapid dissem-
ination of novel coronavirus (covid-19). Science, 368, 489-493.
https://doi.org/10.1126/science.abb3221

Lin, G.S. S., Lee, H. Y., Leong, J. Z., Sulaiman, M. M., Loo, W. F,, & Tan,
W. W. (2022). COVID-19 vaccination acceptance among dental stu-
dents and dental practitioners: A systematic review and meta-anal-
ysis. PLoS ONE, 17(4), e0267354. https://doi.org/10.1371/journal.
pone.0267354

Meselson, M. (2020). Droplets and aerosols in the transmission of SARS-
CoV-2. New England Journal of Medicine, 382(21), 2063. https://doi.
org/10.1056/NEJMc2009324

Meyerowitz, E. A., Richterman, A., Gandhi, R. T., & Sax, P. E. (2020).
Transmission of SARS-CoV-2: A review of viral, host, and environ-
mental factors. Annals of Internal Medicine, 174(1), 69-79. https://
doi.org/10.7326/M20-5008

Leadingin Oral, Mailloacil, Head & Neck Medicine

Nardone, M., Cordone, A., & Petti, S. (2022). Occupational COVID-19
risk to dental staff working in a public dental unit in the outbreak
epicenter. Oral Diseases, 28(51), 878-890. https://doi.org/10.1111/
0di.13632

O'Hearn, K., Gertsman, S., Sampson, M., Webster, R., Tsampalieros, A.,
Ng, R., Gibson, J., Lobos, A. T., Acharya, N., Agarwal, A., Boggs, S.,
Chamberlain, G., Staykov, E., Sikora, L., & McNally, J. D. (2020).
Decontaminating N95 and SN95 masks with ultraviolet germicidal
irradiation does not impair mask efficacy and safety. Journal of
Hospital Infection, 106(1), 163-175. https://doi.org/10.1016/j.jhin.
2020.07.014

Owen, C., Seddon, C., Clarke, K., Bysouth, T., & Johnson, D. (2022). The
impact of the COVID-19 pandemic on the mental health of dentists
in Wales. British Dental Journal, 232(1), 44-54. https://doi.org/10.
1038/541415-021-3756-7

Pinchi, V., Brambilla, E., Cairo, F., Norelli, G. A., & lavicoli, I. (2020).
Profili di responsabilita in epoca di pandemia COVID-19. Dental
Cadmos, 88(7), 448-461. https://doi.org/10.19256/d.cadmos.07.
2020.07

Reske, K. A, Park, D., Bach, T. H., Stewart, H. B., Vogt, L. C., Arter, O. G.,
Stoeckel, D., Steinkamp, H. M., Liang, S. Y., Durkin, M. J., & Kwon,
J. H. (2022). Assessment of dental health care personnel proto-
col deviations and self-contamination during personal protective
equipment donning and doffing. The Journal of the American Dental
Association, 153(11), 1070-1077.e1. https://doi.org/10.1016/j.adaj.
2022.08.004

Rini, M. S., & D'Urso, D. (2022). Covid-19: odontoiatria e risvolti med-
ico-legali. Dental Cadmos, 90(3), 228-237. https://doi.org/10.
19256/d.cadmos.03.2022.09

Sentone Rossato, M. D., Gregorio, D., Rodrigues de Almeida-Pedrin, R.,
Prado, M. L., Poli, R. C., Bittencourt, B. S., & Freire Fernandes, T. M.
(2021). Evaluation of dental practices changes during the COVID-
19 pandemic in Brazil. Evaluation & the Health Professions, 44(2),
192-197. https://doi.org/10.1177/0163278721994902

Szymanska, J. (2007). Dental bioerosol as an occupational hazard in
a dentist's workplace. Annals of Agricultural and Environmental
Medicine, 14(2), 203-207.

Tarragé-Gil, R., Gil-Mosteo, M. J., Aza-Pascual-Salcedo, M., Lallana
Alvarez, M. J., Ainaga, R. R., Gimeno, N. L., VidAuales, R. F,
Fernandez, Y. M., Marco, J. M., Bolsa, E. A., Sancho, J. B., Cajo, S.
A., Perez-Zsolt, D., Raich-Regué, D., Muioz-Basagoiti, J., Izquierdo-
Useros, N., Pociello, V. B., Ledn, R., & Serrano Peris, D. (2022).
Randomized clinical trial to assess the impact of Oral intervention
with Cetylpyridinium chloride to reduce salivary SARS-CoV-2 viral
load. Journal of Clinical Periodontology, 50, 288-294. https://doi.
org/10.1111/jcpe.13746

Tripepi, G., Jager, K. J., Dekker, F. W., & Zoccali, C. (2010). Selection bias
and information bias in clinical research. Nephron Clinical Practice,
115(2), c94-c99. https://doi.org/10.1159/000312871

Verbeek, J. H., Rajamaki, B., ljaz, S., Sauni, R., Toomey, E., Blackwood, B.,
Tikka, C., Ruotsalainen, J. H., & Kilinc Balci, F. S. (2020). Personal pro-
tective equipment for preventing highly infectious diseases due to
exposure to contaminated body fluids in healthcare staff. Edited by
Cochrane work group. Cochrane Database of Systematic Reviews, 4(4),
CDO011621. https://doi.org/10.1002/14651858.CD011621.pub4

Vernez, D., Save, J., Oppliger, A., Concha-Lozano, N., Hopf, N. B., Niculita-
Hirzel, H., Resch, G., Michaud, V., Dorange-Pattoret, L., Charriére,
N., Batsungnoen, K., & Suarez, G. (2020). Reusability of filter-
ing Facepiece respirators after decontamination through drying
and germicidal UV irradiation. BMJ Global Health, 5(10), e003110.
https://doi.org/10.1136/bmjgh-2020-003110

Volgenant, C. M. C., Persoon, I. F,, de Ruijter, R. A. G., & de Soet, J. J. H.
(2021). Infection control in dental health care during and after the
SARS-CoV-2 outbreak. Oral Diseases, 27(suppl 3), 674-683. https://
doi.org/10.1111/0di.13408

85UB017 SUOWIWIOD 8A 118810 3ol dde 8y Aq pausenob ke Sapiie YO 8SN JO Sa|nJ 10} ARIq1T8UIUO 8|1 UO (SUOTPUOO-PUR-SLLIBYALIOY A8 | 1M Afe.q1|Bu[UO//:SdY) SUOTIPUOD PUe SWwie | 84} 89S *[9202/T0/70] Uo ARIqiauliuo A8|IM ‘Bl RURIYO0D - lUNtews D 0o W AQ GT8YT IPO/TTTT 0T/I0pALo" A3 1M Alelqjeuljuo//SAny Wwoiy pepeojumod ‘9 ‘%20z ‘GZ80T09T


https://doi.org/10.1016/j.jebdp.2021.101584
https://doi.org/10.1016/j.jebdp.2021.101584
https://doi.org/10.1016/j.adaj.2020.09.005
https://doi.org/10.1016/j.adaj.2020.09.005
https://doi.org/10.1192/j.eurpsy.2020.35
https://doi.org/10.1192/j.eurpsy.2020.35
https://doi.org/10.3390/ijerph18073711
https://doi.org/10.14219/jada.archive.1998.0421
https://doi.org/10.14219/jada.archive.2004.0207
https://doi.org/10.14219/jada.archive.2004.0207
https://doi.org/10.1016/j.adaj.2020.06.002
https://doi.org/10.1016/j.jhin.2020.09.022
https://doi.org/10.1016/j.jhin.2020.09.022
https://doi.org/10.1001/jamanetworkopen.2020.9666
https://doi.org/10.1001/jamanetworkopen.2020.9666
https://doi.org/10.1126/science.abb3221
https://doi.org/10.1371/journal.pone.0267354
https://doi.org/10.1371/journal.pone.0267354
https://doi.org/10.1056/NEJMc2009324
https://doi.org/10.1056/NEJMc2009324
https://doi.org/10.7326/M20-5008
https://doi.org/10.7326/M20-5008
https://doi.org/10.1111/odi.13632
https://doi.org/10.1111/odi.13632
https://doi.org/10.1016/j.jhin.2020.07.014
https://doi.org/10.1016/j.jhin.2020.07.014
https://doi.org/10.1038/s41415-021-3756-7
https://doi.org/10.1038/s41415-021-3756-7
https://doi.org/10.19256/d.cadmos.07.2020.07
https://doi.org/10.19256/d.cadmos.07.2020.07
https://doi.org/10.1016/j.adaj.2022.08.004
https://doi.org/10.1016/j.adaj.2022.08.004
https://doi.org/10.19256/d.cadmos.03.2022.09
https://doi.org/10.19256/d.cadmos.03.2022.09
https://doi.org/10.1177/0163278721994902
https://doi.org/10.1111/jcpe.13746
https://doi.org/10.1111/jcpe.13746
https://doi.org/10.1159/000312871
https://doi.org/10.1002/14651858.CD011621.pub4
https://doi.org/10.1136/bmjgh-2020-003110
https://doi.org/10.1111/odi.13408
https://doi.org/10.1111/odi.13408

BARBATO ET AL.

—Wl LEYm

von Elm, E., Altman, D. G., Egger, M., Pocock, S. J., Ggtzsche, P. C., &
Vandenbroucke, J. P. (2014). The strengthening the reporting
of observational studies in epidemiology (STROBE) statement:
Guidelines for reporting observational studies. International Journal
of Surgery, 12(12), 1495-1499. https://doi.org/10.1016/j.ijsu.2014.
07.013

Wang, X., & Cheng, Z. (2020). Cross-sectional studies: Strengths, weak-
nesses, and recommendations. Chest, 158(1S), S65-S71. https://
doi.org/10.1016/j.chest.2020.03.012

Wolf, T. G., Barth, A., Hittmann, J., Lennartz, M., Otterbach, E. J.,
Brendel, C., & Campus, G. (2022). Economic impact of COVID-19
pandemic on dental practices in Germany: A cross-sectional survey.
International Journal of Environmental Research and Public Health,
19(11), 6593. https://doi.org/10.3390/ijerph19116593

Zemouri, C., de Soet, H., Crielaard, W., & Laheij, A. (2017). A scop- ing
review on bio-aerosols in healthcare and the dental environ- ment.
PLoS ONE, 12(5), e0178007.

Leadingin0ral, Malofacal, Head & Neck Medicine

SUPPORTING INFORMATION
Additional supporting information can be found online in the

Supporting Information section at the end of this article.

How to cite this article: Barbato, L., Discepoli, N., Clementini,
M., lavicoli, I., Landi, L., Pinchi, V., Raspini, M., Di Martino, M.,
Cavalcanti, R., Crea, A., Gianserra, R., Cairo, F., & Sforza, N.
M. (2024). The impact of COVID-19 on Italian dentists: A
cross-sectional survey on 2443 participants. Oral Diseases,
30, 4024-4037. https://doi.org/10.1111/0di.14815

85UB017 SUOWIWIOD 8A 118810 3ol dde 8y Aq pausenob ke Sapiie YO 8SN JO Sa|nJ 10} ARIq1T8UIUO 8|1 UO (SUOTPUOO-PUR-SLLIBYALIOY A8 | 1M Afe.q1|Bu[UO//:SdY) SUOTIPUOD PUe SWwie | 84} 89S *[9202/T0/70] Uo ARIqiauliuo A8|IM ‘Bl RURIYO0D - lUNtews D 0o W AQ GT8YT IPO/TTTT 0T/I0pALo" A3 1M Alelqjeuljuo//SAny Wwoiy pepeojumod ‘9 ‘%20z ‘GZ80T09T


https://doi.org/10.1016/j.ijsu.2014.07.013
https://doi.org/10.1016/j.ijsu.2014.07.013
https://doi.org/10.1016/j.chest.2020.03.012
https://doi.org/10.1016/j.chest.2020.03.012
https://doi.org/10.3390/ijerph19116593
https://doi.org/10.1111/odi.14815

	The impact of COVID-19 on Italian dentists: A cross-sectional survey on 2443 participants
	Abstract
	1|INTRODUCTION
	2|MATERIALS AND METHODS
	2.1|Study design and setting
	2.2|Participants
	2.3|Variables
	2.4|Sample size
	2.5|Statistical methods

	3|RESULTS
	3.1|Category 1: Demographic/COVID-19 experience
	3.2|Category 2: Recommendation, occupational physician, and complaint
	3.3|Category 3: Personal protective equipment (PPE)
	3.4|Category 4: Biological risk management and related organization
	3.5|Category 5: Attitude and behavior
	3.6|Category 6: Vaccine

	4|DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


