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This study aims to assess the determinants of the coronavirus disease 2019 (COVID-19) vaccination hesi-
tancy and refusal (VHR) among teachers, from pre-school to higher education, through an online survey.
A logistic regression analysis was used to determine the adjusted odds ratio (OR) of the independent vari-
ables (perceptions, knowledge, and attitudes) per 1-point increase in the Likert scale, and VHR.
Concerns about the vaccines’ efficacy and safety increase the risk of VHR (OR = 6.97, 95 %CI: 4.82–10.09

and OR = 8.71, 95 %CI: 5.52–13.73, respectively). Higher risk perceptions of getting infected (1/OR = 3.94,
95 %CI: 2.93–5.29), trust in the effectiveness of vaccines in reducing this risk or protecting against suffer-
ing complications (OR = 3.52, 95 %CI: 2.72–4.55 and OR = 10.94, 95 %CI: 7.16–16.68, respectively), and
higher trust levels on the information transmitted regarding COVID-19 vaccination, are associated to
lower VHR.
As VHR appears to be highly influenced by perceptions, knowledge, and attitudes, it is crucial to pro-

mote and design interventions targeted to transforming these determinants.
� 2022 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Educational systems were among those who suffered the most
with the coronavirus disease 2019 (COVID-19) pandemic, with
closing schools and university campuses and, after deconfinement,
with the implementation of strict measures to contain the spread
of the pandemic [1]. To minimize the impact of the COVID-19 pan-
demic on the education of children, adolescents, and younger
adults, high levels of vaccination coverage are highly required
[2,3].

However, vaccination hesitancy and refusal (VHR) [4] against
COVID-19 remains a problematic barrier to contain the spread of
the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2). VHR was identified as one of the top 10 global threats by the
World Health Organization in 2019 [5], and is defined as the
unwillingness to be vaccinated, regardless the availability of vacci-
nes [5,6]. With classrooms being a particularly susceptible envi-
ronment for airborne transmission [7], improving vaccination
rates among both students and teachers constitutes an important
public health measure, which will ultimately reduce the impact
on learning processes.

Teachers can be particularly important public health actors,
exerting a strong influence over both students and their parents
[8–10]. Thus, while vaccine-acceptant teachers may influence
reluctant parents or students to accept vaccination [8–14], it is also
possible that vaccine reluctant teachers could undermine vaccine
uptake among students and their parents [13].

Therefore, it becomes important to assess what motivates
teachers - from kindergarten to higher education levels - to be
COVID-19 vaccine-hesitant. Hence, this study, based on the Health
Belief Model, which explores the perceived severity, susceptibility,
beliefs, and barriers towards COVID-19 vaccination [15–17], has
the main objective of assessing what drives teachers’ VHR, namely
by identifying perceptions, beliefs, and attitudes towards COVID-
19 vaccination.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.vaccine.2022.07.059&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.vaccine.2022.07.059
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:mestrela@ua.pt
https://doi.org/10.1016/j.vaccine.2022.07.059
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine


M. Estrela, Tânia Magalhães Silva, Vítor Roque et al. Vaccine 40 (2022) 5464–5470
Recognizing their perceptions, beliefs, and attitudes towards
COVID-19 vaccination will not only aid to understand how to
reduce and/or remove barriers for vaccination of these education
professionals, but may also have a positive impact on the educa-
tional community, namely by helping these teachers to influence
others to take the vaccine too. Moreover, identifying the main dri-
vers for VHR may also aid in the management of similar situations
that may occur in the future, by enhancing the effectiveness and
efficiency of vaccination plans.
Fig. 1. Teachers’ recruitment and survey completion.
2. Methods

2.1. Setting and study design

Portugal has a population of around 10.3 million inhabitants
[18], with 16.611 pre-school teachers, 30.043 basic education
teachers, 100.387 secondary school teachers, and 35.549 higher
education teachers [19,20]. This manuscript, involving teachers
from different education levels, was conducted between December
2020 and May 2021, and describes a cross-sectional study, that
was informed by results from a previous qualitative study, entail-
ing the distribution of an online questionnaire between April 14th
and May 16th, 2021.

2.2. Vaccination plan and vaccination status

The vaccination plan, designed by a task force especially dedi-
cated to planning vaccination phases and defining priority groups
[21], started in Portugal on December 27th, 2020. Throughout
the pandemic, lethality rates in Portugal after vaccination has
started did not exceed 2 %, reaching 4.3 % prior to vaccination
[22]. Four vaccines were approved for emergency use by the Euro-
pean Medicines Agency [23]: (i) Cominarty� (Pfizer/BioNTech), (ii)
Spikevax� (Moderna), (iii) Vaxzevria� (Oxford/AstraZeneca), and
(iv) Janssen (Johnson & Johnson). Up until the end of the distribu-
tion of this questionnaire, 32 % of the Portuguese population had
received at least the first dose of the vaccine, while 14 % had com-
pleted their COVID-19 vaccination plan.

2.3. Questionnaire design and distribution

2.3.1. Questionnaire design
A bibliographic review [24,25] and a qualitative study were

conducted to help designing the questionnaire. The qualitative
study consisted of a focus group session, carried out via videocon-
ference, with eight teachers from different education levels, in
which the main objective was to explore the main perceptions,
beliefs, and attitudes regarding vaccination against SARS-CoV-2.
With the information obtained from both the bibliographic review
and the focus group session, a three-section questionnaire was
designed:

(a) Sociodemographic characteristics (gender, age, geographical
region, among others);

(b) Evaluation of the overall perceived health status, vaccination
status, and whether they suffer from chronic conditions;

(c) Assessment of participants’ perceptions, beliefs, and atti-
tudes regarding the vaccination against SARS-CoV-2, mea-
sured by using a 4-point Likert scale (1-strongly disagree
to 4-strongly agree).

This questionnaire was content- and face-validated by a multi-
disciplinary panel (composed by epidemiologists, pharmacologists,
and public health experts). Then, the questionnaire was distributed
online through a paid campaign on social networks (Facebook;
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Instagram; LinkedIn), by GAPS Politica I Societat Sl (https://
www.gaps.cat/). Teachers were invited to participate in the study
using a non-probabilistic snowball strategy.
2.3.2. Statistical analysis
The sample size was calculated under the assumption that the

expected proportion of vaccination intention corresponded to
66 % [26], with a precision of 2%.

Based on three questionnaire items: 1) ‘‘Have you already been
vaccinated against COVID-19?”; 2) ‘‘In case you haven’t, why
not?”; 3) ‘‘Once the COVID-19 vaccine is available for you, will
you take it?”, a binary dependent variable was defined to assess
VHR, which took the value ‘‘0” for teachers who took the COVID-
19 vaccine or were expecting to take it, and ‘‘1” for those who were
vaccination hesitant (Fig. 1).

A binary logistic regression analysis was calculated to model
the associations between VHR and the independent variables. As
a result, three sets of statistical models were developed: (i) the
evaluation of both sociodemographic and health condition vari-
ables, resorting to crude and adjusted analyses; (ii) the assessment
of the influence of the perceptions, beliefs, and attitudes quantified
in the survey, on VHR, while adjusting for sociodemographic and
health condition variables in the first model presenting a p-
value < 0.1. The items that evaluate perceptions, beliefs, and atti-
tudes were included in the model individually, due to the high
collinearity between many of them, which can generate bias in
parameter estimates and standard errors, and consequently biased
inference statistics [27]. Therefore, (iii) a third model was built
using several scales as independent variables, composed of items
that measure the same construct. To construct these scales, we rely
on the results of a factorial analysis with varimax rotation. All the
constructed scales were simultaneously included as independent
variables in the regression models, adjusting for the sociodemo-
graphic characteristics and health condition variables that pre-
sented a p-value < 0.1.

https://www.gaps.cat/
https://www.gaps.cat/
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The odds ratios (ORs) and interquartile odds ratios (IqOR) and
their 95 % confidence intervals (CIs) were used to represent the
findings.
2.3.3. Ethics and data protection
Compliance with General Data Protection Regulation - Directive

95/46/EC (GDPR) regulations was ensured, guaranteeing the secu-
rity, anonymity and confidentiality of any data given by the partic-
ipants. The study was completely voluntary, and participants gave
their informed consent before taking part on it. The Guarda
Polytechnic Institute’s Ethics Committee granted ethical permis-
sion to conduct the focus group study (registry no. 01/2021). GAPS
Politics and Society SL collected the data on the basis of the con-
tract celebrated with ‘‘la Caixa” Foundation, in accordance with
the Regulation (EU) 2016/679 of the European Parliament and of
the Council of April 27th, 2016, on the protection of individuals
regarding the processing of personal data and the free movement
of such data, which repeals Directive 95/46/EC (GDPR). GAPS is also
a member of the ESOMAR organization.
3. Results

In total, the campaign made more than 185.000 impressions
and 5.000 impacts. From the 2.360 clicks, 1.368 entered the survey
and 1.062 have completed it (Fig. 1).
Table 1
Vaccination hesitancy by teacher group.

Vaccinated or with
the intention to get
the vaccine - N (%)

Not vaccinated or
without the intention
to get the vaccine - N (%)

Pre-school 41 (97.6) 1 (2.4)
Basic education 362 (90.5) 38 (9.5)
Secondary education 287 (91.4) 27 (8.6)
Higher education 265 (86.6) 41 (13.4)

Fig. 2. VHR variable definition a
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The study population was composed of 1062 teachers from
pre-school (3.9 %), primary (37.7 %) and secondary (29.5 %)
schools and higher education (28.9 %), from which 78.1 % were
females and 21.5 % were males, with almost 50 % having
between 50 and 64 years old. During the survey period, 45.2 %
of the teachers had already received the COVID-19 vaccine and,
88.4 % of the remaining teachers that haven’t received the
COVID-19 vaccine yet, were willing to take it when available
for them.
3.1. Vaccination hesitancy and refusal among teachers

Around 10 % of the teachers (107/1062) expressed VHR. On the
Table 1, the results for VHR per teaching group can be observed.

Around 45 % of the inquired population had already been vacci-
nated, 14 % had their vaccination scheduled and 30 % expressed
their will to get vaccinated when available for them. Fig. 2 depicts
the overall distribution of the teachers.
3.2. Influence of demographic characteristics on vaccination hesitancy
and refusal

The Table 1 below provides the results of the adjusted analysis
regarding the sociodemographic characteristics and VHR, with OR
values corresponding to a 1-point increase in the Likert scale. No
statistical differences were found regarding gender, age, or educa-
tional level in terms of VHR. In terms of geographical area, only
teachers from Algarve (south of Portugal) were significantly more
prone to be vaccination hesitant (OR = 2.86, 95 %CI 1.31–6.24,
p = 0.008). When analyzing teachers’ health status perception,
those who reported a ‘‘weak” health status over 4 times more
prone to be vaccine-hesitant per 1-point increase in the Likert scale
(OR = 4.17, 95 %CI 1.25–13.94, p = 0.021), and those with diagnosis
of chronic diseases were 50 % less probable to be vaccination hesi-
tant (OR = 0.53, 95 %CI 0.30–0.93, p = 0.026).
nd population distribution.
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3.3. Influence of perceptions, beliefs, and attitudes on vaccination
hesitancy and refusal

Table 2 provides the obtained results regarding the analysis of
the perceptions, beliefs, and attitudes on VHR, once again with
OR values corresponding to a 1-point increase in the Likert scale.
All the obtained p-values were below 0.001. All perceptions associ-
ated with lower VHR rates had median values equal or above 3.
Table 2
Characterization of the population and influence of their characteristics on the COVID-19

COVID-19 vaccination
intention (%)

Crude an

Yes No OR

Gender
Male 196 (86.0) 32 (14.0) 1.00
Female 756 (91.2) 73 (8.8) 0.59
Rather not say 2 (100) – –
Age group (years)
18–34 94 (82.5) 20 (17.5) 1.00
35–49 375 (89.5) 44 (10.5) 0.55
50–64 472 (92.4) 39 (7.6) 0.39
65–79 12 (85.7) 2 (14.3) 0.78
>=80 1 (100) – –
Educational level
Pre-School 41 (97.6) 1 (2.4) 1.00
Primary/Middle School 362 (90.5) 38 (9.5) 4.30
Secondary School 287 (91.4) 27 (8.6) 3.86
Higher Education 265 (86.8) 41 (13.4) 6.34
Geographical area
North 267 (89.9) 30 (10.1) 1.00
Center 301 (91.5) 28 (8.5) 0.83
Lisbon Met. Area 236 (91) 26 (9.0) 0.88
Alentejo 55 (90.2) 6 (9.8) 0.97
Algarve 43 (78.2) 12 (21.8) 2.48
Health status auto-evaluation
Very good 220 (85.6) 37 (14.4) 1.00
Good 529 (92.0) 46 (8.0) 0.52
Reasonable 188 (91.3) 18 (8.7) 0.57
Weak/Poor 16 (76.2) 5 (23.8) 1.86
Very weak/Very poor 2 (66.7) 1 (33.3) 2.97
Diagnosis of Chronic Disease
No 644 (88.5) 84 (11.5) 1.00
Yes 311 (93.1) 23 (6.9) 0.57

aAdjusted for the effects of the other variables included in the table.
OR = odds ratio, CI = confidence interval.

Table 3
Influence of the perceptions, beliefs, and attitudes of teachers on COVID-19 VHR. Adjust
attitude.

S1. The probability of getting COVID-19 is high.
S2. I am concerned about the probability of getting COVID-19.
S3. The complications from COVID-19 are serious.
S4. The probability of being infected with COVID-19 decreases with vaccination.
S5. I feel less worried about being infected with COVID-19 if I get vaccinated.
S6. The probability of suffering complications from COVID-19 decreases with vaccina
S7. I am concerned about the vaccine’s efficacy.
S8. I am concerned about the vaccine’s possible side effects.
S9. I will only get the vaccine when the majority of the population has taken it.
S10. I am concerned about the vaccine’s manufacturer/country of origin.
S11. I will only get the vaccine if it is required to travel between countries.
S12. I will only get the vaccine if I obtain sufficient information.
S13. COVID-19 vaccination: I believe that the information released on the social med
S14. COVID-19 vaccination: I believe that the information released by the competent
S15. I am confident that the pandemic will end when most of the population is vacci
S16. Even after being infected with COVID-19, I must get the vaccine.
S17. If infected with COVID-19, I would like to take a test to check my acquired imm
S18. After taking the COVID-19 vaccine, I would like to take a test to check my acqui

ORs adjusted for sociodemographic characteristics (p < 0.1) – Geographical area, Health
Valid N for all statements = 1062.
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Those with a median of 4 were associated to immunity testing
and the seriousness of COVID-19 complications (see Table 3)

When analysing the statements associated with higher VHR
probability, median values ranged from 1 for ‘‘I will only get
the vaccine if it is required to travel between countries.” (S11)
to 3 for both vaccine safety and efficacy concerns and getting
sufficient information about the vaccines (S7, S8, and S12,
respectively).
VHR. Adjusted Odds Ratio per 1-point increase in the 4-point Likert scale.

alysis Adjusted analysisa

95 % CI p-value OR 95 %CI p-value

1.00
0.38–0.92 0.020 0.75 0.46–1.23 0.251
– – – –

1.00
0.31–0.98 0.042 0.67 0.36–1.25 0.210
0.22–0.70 0.001 0.56 0.29–1.08 0.085
0.16–3.78 0.761 0.97 0.18–5.35 0.972
– – –

1.00
0.58–32.18 0.155 3.66 0.48–27.96 0.211
0.51–29.15 0.191 3.10 0.40–24.04 0.279
0.85–47.38 0.072 5.47 0.71–42.10 0.102

1.00
0.48–1.42 0.494 0.81 0.46–1.41 0.463
0.51–1.53 0.650 0.87 0.50–1.55 0.644
0.39–2.44 0.950 1.11 0.43–2.89 0.820
1.18–5.22 0.016 2.86 1.31–6.24 0.008

1.00
0.33–0.82 0.005 0.66 0.40–1.08 0.094
0.31–1.03 0.064 0.84 0.43–1.64 0.605
0.64–5.38 0.253 4.17 1.246–13.94 0.021
0.26–33.62 0.379 7.23 0.58–89.72 0.124

1.00
0.35–0.92 0.021 0.53 0.30–0.93 0.026

ed Odds Ratio per 1-point in the 4-point Likert scale of each perception, belief, and

Median OR 95 % CI p-value

3 0.46 0.35–0.61 <0.0001
3 0.25 0.19–0.34 <0.0001
4 0.14 0.09–0.20 <0.0001
3 0.28 0.22–0.37 <0.0001
3 0.20 0.15–0.28 <0.0001

tion. 3 0.09 0.06–0.14 <0.0001
3 6.97 4.82–10.09 <0.0001
3 8.71 5.52–13.73 <0.0001
1.5 4.77 3.62–6.28 <0.0001
2 2.05 1.63–2.57 <0.0001
1 3.88 3.00–5.02 <0.0001
3 2.91 2.17–3.89 <0.0001

ia is reliable. 3 0.17 0.12–0.24 <0.0001
authorities is reliable. 3 0.11 0.07–0.16 <0.0001
nated. 3 0.18 0.13–0.25 <0.0001

3 0.14 0.10–0.19 <0.0001
unity. 4 0.45 0.34–0.61 <0.0001
red immunity. 4 0.39 0.30–0.51 <0.0001

status auto-evaluation, Diagnosis of chronic disease.
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All statements regarding the risk perceptions of getting infected
with COVID-19 (S1, S2), suffering complications (S3), and the per-
ceptions on the effect of the vaccines on both risks (S4-S6) were
associated with lower VHR rates, with 1/OR values ranging from
2.17 (S1) to 10.94 (S6). Statements S13-S16 also revealed high 1/
OR values, ranging from 5.56 to 9.19, thus being associated to up
to 9 times lower VHR probability per 1-point increase in the Likert
scale. Most of these statements are particularly associated to the
reliability of information sources, which goes in accordance with
the barrier of accepting to take the vaccine only when obtaining
enough information on the topic, in which teachers are almost
three times more reluctant to get the vaccine per 1-point in the
Likert scale (OR = 2.91, 95 %CI: 2-17-3.89).

On the other hand, the statements about concerns regarding
vaccine efficacy – S7 - (OR = 6.97, 95 %CI: 4.81–10.09) and safety
– S8 - (OR = 8.71, 95 %CI: 5.52–13-73) were the strongest determi-
nants for VHR among teachers, being up to 8 times more probable
to be vaccine-hesitant per 1-point increase in the Likert scale. Con-
cerns regarding the vaccines’ manufacturer were the least impor-
tant factor for vaccination hesitancy (OR = 2.05, 95 %CI: 1.63–
2.57). When stratifying the results obtained per teaching level
(Supplementary material S2), it can be observed that overall, the
basic education results tend to be less potent when comparing to
secondary and higher education levels. The teachers from sec-
ondary education tens to give a higher importance to the severity
of COVID-19 – S3 – when compared to other education levels (1/
OR = 10.57, 95 %CI: 4.49–24.86). Teachers from higher education
tend to be more concerned with the vaccine’s effectiveness - S6
and S16 - (1/OR = 20.25, 95 %CI: 9.17–44.71 and 1/OR = 16.51,
95 %CI: 7.78–35.04, respectively) and side effects - S8- (1/
OR = 15.38, 95 %CI: 6.76–35.01), as well as the trust in competent
authorities – S14 – (1/OR = 19.52, 95 %CI: 8.80–43.33), comparing
to teachers from other educational levels.

Due to possible collinearity between the statements, a factorial
analysis was conducted to determine the main dimensions for
VHR, thus providing a more robust measure of associations within
a specific domain. From the factorial analysis, five dimensions were
identified: i) perceived susceptibility and severity of the COVID-19;
ii) trust in vaccine effectiveness; iii) safety concerns regarding the
vaccine; iv) trust in information disseminated regarding the vac-
cine; iv) perceived testing necessity. On Table 4 we present the
results obtained:

When analysing the results on the Table 4, it is observed that
the most determinant factor for VHR is the trust in vaccine effec-
tiveness, being over 25-fold lower per a change from the 75th to
the 25th percentile in the assessments of the scale (1/IqOR = 25.16).
On the other hand, those who are more concerned with the vac-
cine’s safety are over 11-fold more prone to be vaccination-
hesitant per from the 75th to the 25th percentile in the assess-
ments of the scale (IqOR = 11.04). Though the other factors are less
determinant than the aforementioned, they all present a protective
effect for VHR, with a 1/IqOR ranging from 2.76 to 9.12.

4. Discussion

In order to be protected against a severe COVID-19 infection,
vaccine-induced immunity seems to be the best defence. Teachers
Table 4
Influence of the identified factors on COVID-19 VHR. Adjusted Interquartile Odds Ratio pe

p-value

Perceived susceptibility and severity of COVID-19 <0.001
Trust in vaccine effectiveness
Vaccine safety concerns
Trust in information
Perceived testing necessity
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are particularly important public health actors not only among
children, adolescents, and younger adults, but also among parents
and the community in general [28]. The results of this study indi-
cate for the first time that teachers’ perceptions, beliefs, and atti-
tudes towards COVID-19 vaccines, are crucial determinants of
VHR, exerting a very strong influence over it. These results are even
more relevant when considering that those perceptions, attitudes,
and behaviours are modifiable, thus being important factors to
consider when designing interventions targeted to combat teach-
ers’ vaccination hesitancy, and possibly students’ and families’
hesitancy too.

To better understand these determinants, and according to
the factors identified through the factorial analysis, we consid-
ered the model proposed by Razai [29], which presented the Five
C’s to combat COVID-19 VHR. In terms of sociodemographic fac-
tors (context) [29], and according to our studies among health
professionals, teachers from regions with lower incidence and
mortality rates [22] are significantly more likely to refuse vacci-
nation. This may also be reflected in the lower vaccination rates
in this region, when compared to others [30], and may be caused
by factors such as local differentiation in deconfinement stages
[31,32].

Though the published literature has not revealed health status
perception to be a determinant for VHR [33], and although those
with a ‘‘weak” health status auto-perception have higher VHR
rates, having associated chronic diseases were shown to lower
VHR probability by 50 % per 1-point increase in the Likert scale,
which might be associated to a higher sense of needing to protect
their health status, when compared to those who perceive their
health as ‘‘very good” or do not suffer from chronic diseases.

When analyzing perceptions, beliefs, and attitudes towards
COVID-19 VHR, it is noted that the statements with higher associ-
ation strength for a lower VHR among teachers are linked to lower
complacency (S1 to S3) and communications (S13 and S14). In
particular, a lower likelihood of VHR was found for perceptions
associated to the seriousness of complications caused by COVID-
19 infection (S3), and to the trust in the information released by
the competent authorities (S14), which is in accordance with the
published literature [14,34].

Thus, our results suggest that, to reduce VHR, it is essential to
emphasize the effectiveness of COVID-19 vaccines in lowering
infection complications aiming to improve vaccination, highlight-
ing that the information released by the authorities is reliable
and evidence-based to build the trust on these entities. Our results
also reveal that the risk perception of getting infected (S1) and
acquired immunity testing (S17 and S18), though significant, are
the least important factors for lower VHR among teachers.

On the other hand, the most important factors associated to
higher VHR rates are concerns regarding both the vaccines’ efficacy
and safety, with confidence and trust being the most prominent
factor for VHR [29,35]. Once again, highlighting the effectiveness
of the COVID-19 vaccine is particularly important, namely by
informing teachers about the risk–benefit ratio of taking the vac-
cine. Though convenience also appears to be a significant factor,
only getting the vaccine if they get sufficient information (S12)
or if it is required to travel (S11) are amongst the weakest factors
for higher VHR levels among teachers.
r each change from the 75th to the 25th percentile in the assessments of the scale.

IqOR 95 %CI 1/IqOR 95 %CI

0.11 (0.07–0.17) 9.12 (5.99–13.90)
0.04 (0.02–0.07) 25.16 (14.58–43.41)

11.04 (7.29–16.70)
0.28 (0.23–0.35) 3.55 (2.87–4.39)
0.36 (0.27–0.49) 2.76 (2.06–3.77)
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Teachers, known to be professionals able to adapt their lan-
guages and spread age-adapted knowledge among their students
and families, may now be seen as very important public health
actors: while vaccination hesitant teachers may have a negative
influence over parents, children, adolescents and university stu-
dents, those who are pro-vaccination can help their students
and/or families with the adoption of preventative measures against
COVID-19 – specially to get vaccinated [8–14,36]. Although teach-
ers may play an important role in reducing VHR among students
and their families, for instance by reinforcing concepts, such as
herd immunity and its impact, the risk-benefit relationship of get-
ting vaccinated, while also raising awareness regarding misinfor-
mation [36], the survey instrument used in this study has not
measured the knowledge or self-efficacy of teachers in providing
education about COVID-19 infection and COVID-19 vaccines.

However, for those teachers who are reluctant to get vacci-
nated, and considering that during the pandemic schools were
closed and classes were cancelled throughout the entire year, it
is imperative to highlight that vaccination acceptance may help
reducing these disruptions, thus aiding students to return to their
normal learning activities, which has consequently a great impact
on the long run. Still, though there was still some hesitancy and
refusal among teachers, the vaccination of younger people in Por-
tugal, especially among those between 12 and 17 years of age sur-
passed the expectations, reaching over 85 % of fully immunized
children and adolescents by the second half of October [30].
4.1. Strengths and limitations

To the best of our knowledge, this is the first study to identify
the factors associated with COVID-19 VHR among teachers. Causal
inferences cannot be formed because this is a cross-sectional study.
Thus, generalizing conclusions requires caution, as corroboration
from other countries and circumstances is required. Furthermore,
studies on perceptions post-vaccines’ emergency approval and dis-
tribution are still scarce, limiting the comparison with other
contexts.

Another potential limitation of this study may come from the
fact that the sample may not be representative of all teachers in
Portugal, since it is likely that those who participated in the study
may be more motivated and have more positive opinions on the
subject than the total population of teachers in Portugal. However,
we believe that this is not an important limitation, since the main
objective of our study is not to determine the prevalence of VHR
among teachers in Portugal (which may be overestimated or
underestimated due to non-participation), but to determine the
influence of perceptions, beliefs, and attitudes on VHR. This rela-
tionship is determined by the underlying mechanisms between
the associations between perceptions, beliefs, and attitudes and
VHR, which, as stated by Rothman [37], do not depend on partici-
pation or not in the study. Moreover, the survey instrument used in
this study has not measured teacher’s knowledge or perspectives
regarding their own role in providing education, for instance to
students and their parents, on both COVID-19 infection and
vaccine.
5. Conclusions

Schools, through their teachers, play a decisive role in promot-
ing the health of the community in which they are located, and this
also extends to combating COVID-19 VHR. The results of our study
may constitute an important contribution to the advances in
COVID-19 research activities, since they indicate that perceptions,
beliefs, and attitudes towards vaccination are strongly associated
with VHR. Furthermore, considering the different magnitude of
5469
effect of each dimension on VHR, this study may serve as a guide
to prioritize targeted interventions to reduce VHR among teachers,
namely regarding concerns about the vaccines’ safety and effec-
tiveness. These results can also indicate that the modification of
these perceptions, attitudes, and beliefs among teachers could
not only reduce their VHR levels, but also those of their students
and respective families. Thus, we believe this study serves as good
basis for designing educational interventions to decrease VHR
among the educational community, and therefore among the gen-
eral population.
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