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Investigation

COVID-19 vaccine hesitancy and reasons for or
against adherence among dentists

Michael Belingheri, MD; Massimo Roncalli, DMD; Michele Augusto Riva, MD, PhD;
Maria Emilia Paladino, MD; Carlo Maria Teruzzi, MD

ABSTRACT

Background. COVID-19 has spread widely among health care workers. Oral health care workers
have an increased risk of being infected owing to dental practice characteristics. New, effective
vaccines against COVID-19 have been approved for use. The authors aim was to evaluate in-
tentions to be vaccinated against COVID-19 in a population of dentists and identify factors
associated with their intentions.

Methods. The authors conducted an anonymous online survey among 761 dentists enrolled at the
Board of Physicians and Dentists of the District of Monza Brianza, Monza, Italy. The authors
collected data on demographic characteristics, influenza vaccine uptake, COVID-19 history, vac-
cine attitudes, and specific reasons for their intentions to be vaccinated against COVID-19 or not.

Results. Overall, 421 dentists completed the survey. More than 82% of the participants declared
their intention to be vaccinated against COVID-19. The multivariate logistic regression model
reported a positive association with receiving the influenza vaccine in the 2020-2021 influenza
season (odds ratio, 5.15; 95% CI, 2.14 to 12.39) and a negative association with receiving a
diagnosis of COVID-19 previously (odds ratio, 0.32; 95% CI, 0.15 to 0.66). The participants’ main
reason for supporting vaccination was to protect their family and friends (87%) and their main
reason for opposing vaccination was the lack of information (39%).

Conclusions. It is fundamental to consider vaccine hesitancy in health care workers and address it
properly because they must provide recommendations to patients and promote adherence to
vaccination programs.

Practical Implications. The vaccination of dental practitioners should be prioritized owing to the
high risk related to dental practice.

Key Words. COVID-19; coronavirus; health care professionals; oral health care professionals;

dentists; vaccine; vaccine hesitancy.
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OVID-19 has spread widely among health care workers (HCWs).'” Oral HCWs (OHCW's)

have an increased risk of being infected owing to dental practice characteristics.”” The

potential risk surrounding dental procedure spray emissions—including aerosols and
spatter—has contributed to the transmission of severe acute respiratory syndrome coronavirus 2 in
dental practitioners.”” Although OHCW's can get the disease, they are also potential spreaders to
their colleagues, relatives, and cohabitants. Although the systematic use of adequate personal
protective equipment and adherence to safety recommendations can prevent infection in dental
settings, the risk of being infected and transmitting the infection to households has contributed to
psychological distress in OHCWs.”® Furthermore, the economic crisis and unemployment related to
the COVID-19 pandemic have reduced access to oral health care, with relevant repercussions in
dental practice.’

New effective vaccines against COVID-19 began to be available to HCWs in the United
Kingdom, United States, and Europe in the last weeks of December 2020.'° Researchers have been
investigating HCWs’ intentions to be vaccinated against COVID-19""""%; however, they generally
did not consider the opinions of OHCWs. These studies were conducted when vaccines had not yet
been developed and their mechanisms of action were unknown.
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For the global vaccination campaign to be effective, the reasons for hesitation regarding vacci-
nation must be addressed as soon as possible, especially among HCWs. Aiming to evaluate the
intentions to be vaccinated against COVID-19 in a population of dentists and to identify factors
associated with their intentions, we focused on dentists living in Lombardy, an Italian region
dramatically affected by the disease in its first wave in March and April 2020.

METHODS

We conducted an anonymous online survey among 761 dentists enrolled at the Board of Physicians
and Dentists of the District of Monza Brianza in Lombardy, Italy, from December 23, 2020, through
January 2, 2021. The survey was distributed to OHCW:s via email, followed by a second, reminder
email after a few days. Data were originally collected to provide information to the public health
authority about the demand for vaccines among HCWs. Therefore, data were related to a public
health surveillance activity, which does not require institutional review board approval.

The survey items were developed after a detailed analysis of scientific literature on vaccination
hesitancy among HCWs and factors that might affect their opinions about vaccine.'*'® The survey
was used for a pilot study among a small group of HCWs.

The survey consisted of the following 4 parts: demographic characteristics (age, sex), influenza
vaccine uptake (influenza vaccine uptake in past influenza seasons and the 2020-2021 influenza
season), COVID-19 and new vaccines (previous diagnosis of COVID-19, diagnosis of COVID-19
among family members or friends, intention to be vaccinated against COVID-19), and specific
reasons for intending to be vaccinated against COVID-19 or not. Two separate lists of reasons (for
and against vaccination) were formulated, and only 1 list was presented, according to the partici-
pant’s intention to be vaccinated or not.

The first 3 parts included closed-ended questions and single answers, and the last part regarding
reasons for intending to be vaccinated against COVID-19 or not included closed-ended questions
and multiple-choice answers. When participants selected “other reason,” they could clarify their
answer.

Data were analyzed using SAS Statistical Software, Version 9.4 (SAS Institute). Categorical
variables were reported as absolute and relative frequencies. Logistic regression was used in uni-
variable and multivariable models to test the association between the potential adherence to the
COVID-19 vaccination program and variables collected (that is, demographic characteristics,
influenza vaccine uptake, previous diagnosis of COVID-19, and a diagnosis of COVID-19 among
family members or friends). The variables included in the multivariable model were age (as a
dichotomous variable of 55 years or younger or older than 55 years), sex, adherence to influenza
vaccination programs (past and 2020-2021), and a previous diagnosis of COVID-19 (personal and
among family members or friends). Odds ratio (OR) and 95% CI were reported.

RESULTS

In all, 421 dentists completed the survey (421 of 761; 55% response rate). The main characteristics
of our study population are presented in Table 1. The most representative age group was 56 through
65 years (32.5%), followed by 46 through 55 years (24.7%), and 36 through 45 years (17.6%). Age
groups at the ends were the least numerous: 14.3% and 10.9% in age groups 25 through 35 years and
older than 65 years, respectively. When age groups were combined in a dichotomous variable,
approximately 56.6% of the participants were 55 years and younger and approximately 43.4% were
older than 55 years. Most of the dentists in our study were men (71.5%). Concerning COVID-19,
10.9% of the respondents had received a diagnosis of COVID-19 and 55.3% had at least 1 family
member or friend with COVID-19.

We also collected data on the adherence to influenza vaccination programs with 2 questions
about previous and 2020-2021 vaccination programs. Approximately 40.6% of dentists were
vaccinated in the 2020-2021 influenza season and 27.8% were vaccinated at least once in the past 3
influenza seasons.

Table 1 also presents the intentions of OHCW:s to adhere to the COVID-19 vaccination pro-
gram. More than 82% of participants declared their intent to be vaccinated against COVID-19.
Specifically, 59.6% answered “yes” and 22.6% answered “probably yes.” Conversely, 3.8% and
14.0% of dentists answered “no” and “probably no,” respectively.
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HCW: Health care worker.

NA: Not applicable.

OHCW: Oral health care
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Table 1. Characteristics of the study population (n = 421).

CHARACTERISTIC NO. (%)
Age, y

25-35 60 (14.3)
36-45 74 (17.6)
46-55 104 (24.7)
56-65 137 (32.5)
> 65 46 (10.9)
Age > 55y

No 238 (56.6)
Yes 183 (43.4)
Sex

Male 301 (71.5)
Female 120 (28.5)

Influenza Vaccination in 2020-2021 Influenza Season

No 250 (59.4)
Yes 171 (40.6)
Influenza Vaccination in Previous Influenza Seasons

Never 304 (72.2)
At least 1 time 117 (27.8)
COVID-19 Diagnosis (Personal)

No 375 (89.1)
Yes 46 (10.9)
COVID-19 Diagnosis (Family or Friends)

No 188 (44.7)
Yes 233 (55.3)

Potential COVID-19 Vaccine

No 16 (3.8)

Probably no 59 (14.0)
Probably yes 95 (22.6)
Yes 251 (59.6)

Table 2 reports the associations between demographic characteristics, influenza vaccine uptake,
having received a diagnosis of COVID-19 previously, and a diagnosis of COVID-19 among family
members or friends and potential adherence to the COVID-19 vaccination program. In the uni-
variate analysis, the intention to adhere to the COVID-19 vaccination program was associated with
being older than 55 years (OR, 2.26; 95% CI, 1.31 to 3.91), receiving an influenza vaccine in the
2020-2021 influenza season (OR, 7.46; 95% CI, 3.48 to 15.99), and receiving at least 1 influenza
vaccination in the past 3 influenza seasons (OR, 4.53; 95% ClI, 2.01 to 10.20). Furthermore, having
received a diagnosis of COVID-19 previously was associated with low inclination to receive the
COVID-19 vaccine (OR, 0.31; 95% CI, 0.16 to 0.60). No associations between sex and COVID-19
diagnosis among family members or friends and opinions on the novel vaccine were found. The
multivariate model, reported in Table 2, confirmed the positive association with influenza vaccine
uptake in the 2020-2021 influenza season (OR, 5.15; 95% CI, 2.14 to 12.39) and the negative
association with receiving a previous COVID-19 diagnosis (OR, 0.32; 95% CI, 0.15 to 0.66).

We also assessed the reasons behind the decision whether to receive the novel vaccine. Data are
provided in Figures 1A and 1B. Among the 346 dentists who supported receiving the vaccination,
the main reasons were to protect family and friends (87%), to protect oneself (85%), and to protect
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Table 2. Univariate logistic regression results indicating the odds ratios for the association between the potential
adherence to the COVID-19 vaccination program and variables collected (demographics, influenza vaccine uptake, and
a previous COVID-19 diagnosis).

UNIVARIATE MODEL MULTIVARIATE MODEL*
VARIABLE Odds Ratio 95% Cl P Value Odds Ratio 95% Cl P Value
Age > 55y .003 115
No [Reference] NA" NA [Reference] NA NA
Yes 2.26 1.31 to 3.91 NA 1.62 0.89 to 2.95 NA
Sex 460 .387
Male [Reference] NA NA [Reference] NA NA
Female 0.82 0.48 to 1.40 NA 0.77 0.43 to 1.39 NA
Influenza Vaccination in < .001 < .001
2020-2021 Influenza Season
No [Reference] NA NA [Reference] NA NA
Yes 7.46 3.48 to 15.99 NA 5.15 2.14 t0 12.39 NA
Influenza Vaccination in < .001 319
Previous Influenza Seasons
Never [Reference] NA NA [Reference] NA NA
At least 1 time 4.53 2.01 to 10.2 NA 1.62 0.63 to 4.21 NA
COVID-19 Diagnosis < .001 .002
(Personal)
No [Reference] NA NA [Reference] NA NA
Yes 0.31 0.16 to 0.60 NA 0.32 0.15 to 0.66 NA
COVID-19 Diagnosis 702 615
(Family or Friends)
No [Reference] NA NA [Reference] NA NA
Yes 0.91 0.55t0 1.5 NA 1.16 0.66 to 2.04 NA

* The multivariate model includes all variables listed. T NA: Not applicable.

patients (79%). Furthermore, 32% of OHCWSs agreed to receive the vaccination to return to
normal activities (such as travel, concerts, and celebrations), 30% to not miss days of work, and
18% to comply with health ministry recommendations. Finally, approximately 8% of dentists re-
ported wanting to be vaccinated to avoid having to wear masks (Figure 1A).

Conversely, among the 75 participants who were opposed to receiving the COVID-19 vaccine,
the main reasons were the lack of information about the vaccination (39%), the opinion that the
vaccine is unsafe (37%), and fear of adverse events (35%). In addition, 20% stated that pharma-
ceutical companies influence decisions on vaccination policies, 19% had received a previous
COVID-19 diagnosis, and 13% believed that the vaccine has suboptimal protective efficacy. As
shown in Figure 1B, few participants provided other reasons, such as disagreement with vaccinations
in general (5%) and the opinion that COVID-19 is not a threatening disease (1%). Some dentists
reported immune disorders and severe allergies as additional reasons to avoid receiving the COVID-
19 vaccination (4%).

DISCUSSION
Our aim was to evaluate the intention to be vaccinated against COVID-19 in a population of
dentists and to identify associated factors. To our knowledge, no similar studies have been con-
ducted among dental practitioners, despite their increased risk of being infected owing to the nature
of their practices.’ Earlier studies on these topics were conducted among general HCWs, but only
when vaccines were not yet available and their mechanisms of action were still unknown.

At the time of our study, COVID-19 vaccines were already available, and in several countries
including Italy the coronavirus vaccination campaign had already begun. A survey of the general
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To protect family and friends 87
To protect myself 85

To protect patients 79

To return to normal activities (travels,
concerts, celebrations)

Reasons

To not miss day of work 30

To comply with health ministry
recommendations

To not wear masks anymore

Lack of information about COVID-19 vaccine
COVID-19 vaccine is unsafe

Fear of adverse events

Pharmaceutical companies influence
decisions about vaccination policies

Previous diagnosis of COVID-19

Reasons

Suboptimal protective efficacy

Disagree with vaccinations

COVID-19 is not a threatening disease

B %

Figure 1. A. Reasons for adhering to the COVID-19 vaccination program (n = 346). B. Reasons for not adhering to the
COVID-19 vaccination program (n = 75).

[talian population conducted in September 2020 reported that only 1 in every 2 Italians wanted to
be vaccinated.'” Lazarus and colleagues'® conducted a global survey of the potential acceptance of a
COVID-19 vaccine among general populations worldwide; approximately 70% of participants were
very or somewhat likely to take a COVID-19 vaccine. Other studies have reported similar
results.'”?°

We reported that a high percentage of dentists were favorable to vaccination (82%). This rate of
COVID-19 vaccine acceptance was also higher than rates reported in several worldwide studies that
focused on vaccine hesitancy among HCWs.'!17#!

We found that the intention to be vaccinated was associated with adherence to the 2020-2021
influenza vaccination program. This finding is not surprising because attitudes toward vaccines in
general influence attitudes toward COVID-19 vaccines.'' However, we did not find an association
between being favorable to COVID-19 vaccines and having been vaccinated in a influenza
vaccination campaign in the past.

Although a diagnosis among family members and friends did not influence opinions on COVID-
19 vaccines, having personally received a diagnosis of COVID-19 seemed to be associated with a
low inclination to be vaccinated. Dentists who had COVID-19 considered themselves immune. On
the one hand, this response is comprehensible; on the other hand, there is little information on
immunity from natural disease and the need for vaccination.

Despite the high risk of being infected in a dental practice, it is essential to note that only 1 in 9
dentists reported receiving a diagnosis of COVID-19, fewer than other practitioners from the same
highest-hit Italian region.”” This result is probably due to proper use of personal protective
equipment, adherence to safety recommendations, and, in part, government restrictions that closed
dental offices in the first phase of the pandemic.

Opverall, 17.8% of the participants reported vaccine hesitancy. The main reasons given were the
lack of information about the new vaccines, potential adverse events, and general vaccination
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safety. These reasons were typical arguments associated with vaccine hesitancy.'®*”** There is a
lively debate about making vaccination mandatory among some professional categories, such as
HCWs, and even the general population. Although we do not want to take a firm position on this
complex and sensitive issue, in our opinion, it is desirable to provide information about vaccines, to
manage misinformation and fake news, and raise awareness concerning the importance of wide-
spread vaccination, for example, with educational initiatives.”” This is a focal point for a successful
vaccination campaign to reduce vaccine hesitancy and attain high vaccination coverage. The only
path toward a rapid return to “normal activities” is to encourage the vaccination of HCWs and the
general population. Furthermore, vaccination against COVID-19 among dentists should be prior-
itized owing to the particular risks inherent to practicing dentistry.

The main limitation of our study was that all of the participants were selected from the same
territory, the district of Monza Brianza, in the most affected Italian region. The findings might not
be representative of other dental practitioners in Italy. Furthermore, the response rate was subop-
timal, and the possibility of distortion should be considered. Despite these limitations, we are the
first researchers, to our knowledge, to examine attitudes about COVID-19 vaccines among dentists
in Italy and worldwide. Our study is also the first, to our knowledge, conducted on Italian HCWs
when vaccines were available.

CONCLUSIONS

The percentage of dentists who wanted to adhere to the COVID-19 vaccination program was high,
which indicates their awareness about the importance of prevention and the high occupational risk
related to their practice. However, it is crucial to consider vaccine hesitancy in HCWs and address
it because they must provide recommendations to patients and promote adherence to vaccination
programs. We also investigated the reasons for nonadherence to the COVID-19 vaccination pro-
gram, and knowledge of specific reasons is important in implementing strategies to address COVID-
19 vaccine hesitancy properly. Finally, because dentists are at high risk of contracting COVID-19,

vaccination of dental practitioners should be prioritized. ®
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