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Abstract: The COVID-19 pandemic has been accompanied by an infodemic, which includes fake
news (FNs) and conspiracy theories (CTs), and which may worsen vaccine refusal (VR), thus hin-
dering the control of the transmission. This study primarily aimed to assess COVID-19 VR in Italy
and its relationship with belief in FNs/CTs. Secondarily, it explored the conviction in FNs and
CTs and associated variables. An online cross-sectional study was conducted in Italy (2021). The
primary outcome was VR and secondary outcomes were FN misclassification score (0% to 100%:
higher score means higher misclassification) and CT belief score (1 to 5: higher score means higher
agreement). There were 1517 participants; 12.3% showed VR. The median FN and CT scores were:
46.7% (IQR = 40–56.7%) and 2.8 (IQR = 2.2–3.4). Age, education, FN, and CT scores had significant
associations with VR. Education, economic situation, health and e-health literacy showed significant
relationships with secondary outcomes. Study/work background had a significant association only
with the FN score. FN and CT scores were associated. This work estimated a VR lower than before the
first COVID-19 vaccine approval. The relationship between VR and FN/CT belief represents a new
scenario, suggesting the need for planning effective strategies to tackle FNs and CTs to implement
successful vaccination campaigns.

Keywords: vaccine refusal; pandemic; infodemic; fake news; conspiracy theories

1. Introduction

Vaccine hesitancy is a complex phenomenon that includes indecision, delay, and
reluctance and refers to delayed acceptance or refusal of vaccination despite the availability
of vaccination facilities [1]. Indeed, although vaccinations are considered as one of the
most relevant successes in public health, a growing number of individuals have been
reluctant toward this measure for a long time [2], and the World Health Organization
(WHO) recognized vaccine hesitancy to be in the top ten threats to global health [3]. It is
worth noting that vaccine hesitancy can vary considering the type of vaccine [2]. Specifically,
individuals may be more skeptical towards vaccines that are more recently introduced
and used for less time [2]. Against this background, it seems clear that in the context of
SARS-CoV-2 pandemic it is essential to study vaccine hesitancy evaluating prevalence
and determinants. Indeed, the fast approval of the first vaccines [4,5] represented an
extraordinary situation that may have a role in population’s vaccine acceptance.

In the European context, Italy may represent a particularly hesitant country. Indeed,
before the pandemic, a study involving 67 countries showed that Italy was among the
countries with the highest level of skepticism and doubt regarding the effectiveness of vac-
cinations [6]. Then, during the first year of the pandemic, two relevant systematic reviews
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highlighted that Italy was among the countries with the lowest COVID-19 vaccine accep-
tance worldwide (Italy was among the last seven countries for acceptance, with 53.7% of
acceptance) [7] and in Europe (Italy was at the last position, with 40.9% of acceptance) [8].
Moreover, an international study involving 19 countries revealed that Italy was at the 11th
position for COVID-19 vaccine acceptance [9]. Lastly, it has been studied that COVID-19
vaccine acceptance had a declining trend in Italy during 2020, both considering repeated
cross-sectional and longitudinal studies [10,11].

In these extraordinary circumstances, it has been highlighted that a possible relation-
ship exists between negative information on COVID-19 vaccines seen on social media
and low acceptance, suggesting a relevant role played by disinformation [11]. Indeed, the
pandemic has been accompanied by an unprecedented infodemic, i.e., an overabundance of
information that makes it hard for people to find trustworthy sources and reliable guidance
when they need it. Such information can be inaccurate: the infodemic can contribute to the
spread of fake or altered news and of conspiracy theories [12,13]. Specifically, the infodemic
can worsen the impact of the pandemic by hindering the search for reliable sources, making
people feel overwhelmed and influencing the decision-making process [12,13]. Although
this field of research is continuously evolving [13], some studies started to deepen this topic,
suggesting that infodemic, disinformation and conspiracy theories may impact individuals’
health, not only fueling fears [14] among a mentally worn out population [15,16], but also
making people believe that preventive measures are not useful [17] and leading to low
adherence to measures implemented to limit COVID-19 transmission [18–21]. Concurrently,
some authors have proposed theoretical frameworks to explain the impact of fake news
and conspiracy theories on vaccine hesitancy [22,23]. Therefore, due to the substantial role
of vaccines in limiting the spread of the infection, it seemed compelling to deepen the study
of the potential influence of fake news and conspiracy theories on vaccine intention. In
particular, in the Italian context there were no works examining the ability to distinguish
fake news or the belief in conspiracy theories in relation with vaccine acceptance or refusal
after the approval of the first COVID-19 vaccine, with the exception of a study surveying a
sample of university students that found an association between hesitancy and agreement
with conspiracy statements [24].

Thus, the present study primarily aimed to assess the prevalence of COVID-19 vac-
cine refusal in Italy and its relationship with belief in fake news and conspiracy theo-
ries. Secondarily, another aim was to explore the extent of the conviction in fake news
and conspiracy theories and the variables that were potentially associated with these
infodemic-related phenomena.

2. Materials and Methods
2.1. Study Design, Sampling, and Questionnaire

Between 12 April 2021 and 16 May 2021, a cross-sectional survey was performed
in Italy through the Computer-Assisted Web Interview (CAWI) method. The Bioethics
Committee of the University of Turin approved the study. Raosoft® was used to determine
that the minimum sample size was 385, based on a 5% margin of error, 95% confidence
level, 50% response distribution and size of the population living in Italy. An anonymous
online questionnaire was set on the LimeSurvey platform and was distributed via the main
social networks (e.g., Instagram and Facebook). The inclusion criteria for the recruitment
were an age of 18 years or more, an understanding of Italian language, and residence in
Italy. Participants gave their informed consent and received no compensation.

First, the questionnaire included items on sociodemographic information, such as age,
gender, nationality, education level, perceived economic situation, and main occupation.
The job/study background was further investigated, with attention to the field of health
care. In addition, participants were asked whether they had close friends or family members
who are health care workers (HCWs), whether they had a chronic disease, and whether they
lived with/took frequently care of a frail person (e.g., older or vulnerable people). Also,
the survey included pandemic-related items by asking participants if they had contracted
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COVID-19 and if they had relatives or close friends who had contracted it and by exploring
vaccine refusal.

Specifically, vaccine refusal (i.e., the primary outcome of the present paper) was
investigated by asking participants if they had received at least one dose of COVID-19
vaccine and if, in case of a negative response, they intended to undergo vaccination when
they had the chance. Thus, participants reporting vaccine refusal were identified if they
did not get the vaccine and intended to refuse it, as measured in other studies [25].

Then, HL and eHL were assessed by using the Italian version of two validated
scales: the Single Item Literacy Screener (SILS) [26,27] and the eHealth Literacy Scale
(eHEALS) [28,29]. The SILS was used to screen self-reported HL levels. It consists of one
item that identifies the need for help when reading instructions or other written mate-
rial provided from doctors or pharmacy. A score greater than 2 represents inadequate
HL [26,27]. The eHEALS is an eight-item tool that assesses participants’ self-reported
knowledge and competence in researching, evaluating, and applying health information
found online [28,29]. It is possible to define inadequate eHL when the total eHEALS score
is less than 26 [30,31].

Last, the secondary outcomes were explored, i.e., misclassification of fake news and
belief in conspiracy theories. The misclassification of fake news was investigated by
asking participants to identify if 20 statements were true or false. Among these statements,
fake news were mainly selected from the website of the Italian Ministry of Health [32].
The authors assigned one point for each statement that was misclassified and, then, the
percentage of wrong classification was calculated. Thus, the score of misclassification
ranged from 0% to 100%; a higher score represents a worse identification of fake news.
Details on the items of this score can be find in Supplementary Material S1 (Table S1). The
belief in conspiracy theories was assessed by presenting five statements from a WHO tool,
developed to conduct behavioral insights studies related to COVID-19 [33]. Participants
were asked to indicate the level of agreement (from 1, “totally disagree”, to 5, “totally
agree”) with these five conspiracy theories. The total score was calculated by averaging
the responses to the five items [30]; therefore it ranged from 1 to 5. As the score increases,
the conviction in such theories is higher. Details on the items of this score can be found in
Supplementary Material S1 (Table S2).

2.2. Statistical Analysis

Descriptive analyses were carried out for all variables. Age and scores of misclas-
sification of fake news and belief in conspiracy theories were expressed as median and
interquartile range (IQR) because the Shapiro–Wilk test indicated that these data had
non-normal distributions.

Then, differences in the distribution of the outcomes across the variables of the ques-
tionnaire were explored through chi-squared tests and the Mann–Whitney U test (or
Kruskal–Wallis test when appropriate).

Lastly, to explore variables associated with the outcomes, univariable and multivari-
able models were carried out (logistic regressions for vaccine refusal and linear regressions
for secondary outcomes). The multivariable models, adjusted for age, gender, and educa-
tional level, were achieved with a stepwise forward selection process, with a univariable
p-value < 0.250 as the main criterion [34]. Results were expressed as odds ratio (OR) (logistic
regression), unstandardized coefficients (Coef.) (linear regression), and 95% confidence
interval (95% CI).

Stata (v16) was used, and a two-tailed p-value < 0.05 was considered statistically
significant. Missing values were excluded.

3. Results
3.1. Descriptive Analyses

The final sample consisted of 1517 participants (77.7% females; median age 41 years,
IQR = 28–54). The characteristics of the sample are described in Tables 1 and 2. In particular,
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57.8% declared to have a high school diploma or a lower educational level and 24.2% stated
to work/study in a health care field. A total of 16.5% proved to have an inadequate HL
and 41.6% an inadequate eHL. Lastly, 15.4% had personally contracted SARS-CoV-2, and
74.1% had relatives or close friends who had contracted it.

Table 1. Sociodemographic characteristics of the sample and relationship with vaccine refusal.

Characteristic Overall Sample COVID-19 Vaccine Refusal

(n = 1517)
N (%)

No (n = 1327)
N (%)

Yes (n = 186)
N (%) p-Value

Age * 41 (28–54) 42 (28–54) 40 (33–52) 0.690
Gender

Male 338 (22.3) 304 (89.9) 34 (10.1) 0.152
Female 1176 (77.7) 1020 (87) 152 (13)

Nationality
Italian 1469 (96.9) 1289 (88.0) 176 (12.0) 0.057
Other 47 (3.1) 37 (78.7) 10 (21.3)

Educational level
Higher education 639 (42.2) 597 (93.7) 40 (6.3) <0.001

High school diploma or lower 877 (57.8) 730 (83.3) 146 (16.7)
Background (study/work)

Healthcare 367 (24.2) 345 (94.5) 20 (5.5) <0.001
Informatics 149 (9.8) 126 (84.6) 23 (15.4)
Journalism 19 (1.3) 17 (89.5) 2 (10.5)

Other 979 (64.7) 837 (85.6) 141 (14.4)
Occupation

Worker 1023 (67.6) 888 (86.9) 134 (13.1) 0.002
Student 194 (12.8) 184 (95.3) 9 (4.7)
Other 296 (19.6) 254 (85.8) 42 (14.2)

Economic situation
Excellent/good 1182 (78.1) 1069 (90.4) 113 (9.6) <0.001

Insufficient/poor 332 (21.9) 258 (77.9) 73 (22.1)
Relative/close friend working in health care

No 962 (63.5) 830 (86.3) 132 (13.7) 0.025
Yes 552 (36.5) 497 (90.2) 54 (9.8)

Sharing the habitation with a frail individual ◦

No 1179 (78) 1021 (86.6) 158 (13.4) 0.010
Yes 333 (22) 305 (91.9) 27 (8.1)

p-value obtained via chi-squared test (significant p-values in bold). Figures expressed as frequency and percentage
(column percentage in the overall column; row percentage in the columns of vaccine refusal). * Age expressed
as median and interquartile range; p-value obtained via the Mann–Whitney U test. ◦ or “daily caring of a
frail individual”.

Regarding the primary outcome, 186 individuals (12.3%) reported COVID-19 vaccine
refusal. Considering the secondary outcomes, the median of the score of fake news misclas-
sification was 46.7% (IQR = 40–56.7%), and the median of the score of belief in conspiracy
theories was 2.8 (IQR = 2.2–3.4).

The fake news that was misclassified more frequently were as follows: “taking vita-
mins C and D prevents SARS-CoV-2 infection” (69.5% of misclassification), “the effective-
ness of the mask is not affected by the length of the beard” (68.7%), and “ibuprofen ad-
ministration in patients who have developed COVID-19 significantly worsens the disease”
(55.0%). All details are shown in Supplementary Material S1 (Table S1). The conspiracy
theories with the highest degree of agreement were as follows: “politicians usually do not
tell us the true motives for their decisions” (median 4, IQR = 3–5) and “many very impor-
tant things happen in the world, which the public is never informed about” (median 3,
IQR = 3–5). Details in Supplementary Material S1 (Table S2).

Considering the chi-squared analyses, certain variables resulted in association with
COVID-19 vaccine refusal (Tables 1 and 2). For instance, a greater prevalence of refusal
was reported by participants with high school diploma or lower educational level (16.7%),
individuals with insufficient/poor economic situation (22.1%), people who did not have a
relative/close friend working in health care (13.7%), and participants who did not share
their habitation with a frail individual (13.4%) (Table 1). Moreover, the prevalence of vaccine
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refusal was significantly higher among participants who had relatives/close friends who
had contracted SARS-CoV-2 (16.4%). All secondary outcomes were associated with vaccine
refusal (Table 2). Lastly, the distribution of the secondary outcomes was significantly
different across the categories of educational level, background of work/study, economic
situation, and HL (Supplemental Material S1, Table S3).

Table 2. Descriptive analyses of secondary outcomes, variables related to health and COVID-19, and
relationship with vaccine refusal.

Characteristic Overall Sample COVID-19 Vaccine Refusal

(n = 1517)
N (%)

No (n = 1327)
N (%)

Yes (n = 186)
N (%) p-Value

Score of misclassification of fake news * 46.7 (40–56.7) 46.7 (40–53.3) 66.7 (50–70) <0.001
Score of belief in conspiracy theories * 2.8 (2.2–3.4) 2.8 (2.2–3.4) 3.6 (2.8–4.4) <0.001

Suffering from a chronic disease
No 1240 (82) 1081 (87.2) 158 (12.8) 0.264
Yes 272 (18) 244 (89.7) 28 (10.3)

Having contracted SARS-CoV-2
No 1279 (84.6) 1124 (87.9) 154 (12.1) 0.575
Yes 232 (15.4) 201 (86.6) 31 (13.4)

Relative/close friend who had contracted SARS-CoV-2
No 392 (25.9) 327 (83.6) 64 (16.4) 0.004
Yes 1119 (74.1) 998 (89.2) 121 (10.8)

Inadequate Health Literacy (SILS)
No 1264 (83.5) 1116 (88.4) 147 (11.6) 0.073
Yes 249 (16.5) 209 (84.3) 39 (15.7)

Inadequate eHealth Literacy (eHEALS)
No 755 (58.4) 674 (89.3) 81 (10.7) 0.504
Yes 537 (41.6) 473 (88.1) 64 (11.9)

p-value obtained via chi-squared test (significant p-values in bold). Figures expressed as frequency and percentage
(column percentage in the overall column; row percentage in the columns of vaccine refusal). * Scores expressed
as median and interquartile range; p-value obtained via the Mann–Whitney U test (significant p-values in bold).
Abbreviations: eHEALS, eHealth literacy scale; SILS, single-item screener.

3.2. Regression Analyses

Considering the multivariable model, several variables resulted to be significantly
associated with the primary outcome vaccine refusal (Table 3). Indeed, participants with
higher age, students, and those who shared habitation with a frail individual (or cared for
a frail individual daily) reported a lower likelihood of vaccine refusal. People with a high
school diploma or a lower educational level had a higher likelihood instead. The higher
were the scores of the secondary outcomes, the higher was the probability of showing
vaccine refusal.

Regarding the secondary outcomes, multivariable models are shown in Tables 4 and 5.
Having a high school diploma or a lower educational level, an insufficient/poor economic
situation, and an inadequate HL according to SILS were positively associated with both
the scores. Having a study/work background different from health care and not being a
worker had a positive association only with the fake news misclassification score, whereas
being female had a positive association only with the belief in conspiracy score. Having
a relative/close friend who had contracted SARS-CoV-2 had a negative association only
with the fake news misclassification score. The eHL (according to the eHEALS) showed
a different relationship with the two scores. Indeed, an inadequate eHL was positively
associated with the fake news misclassification score and negatively associated with the
belief in conspiracy theories score. Lastly, the two secondary outcomes were positively
associated with each other.
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Table 3. Univariable and multivariable logistic regressions with vaccine refusal as outcome.

Outcome: Vaccine Refusal Univariable Regressions Multivariable Model

OR (95% CI) p-Value adjOR (95% CI) p-Value

Age 0.99 (0.99; 1.01) 0.529 0.97 (0.96; 0.99) 0.001
Female 1.33 (0.90; 1.97) 0.153 1.30 (0.79; 2.15) 0.297

Educational level: high school diploma or lower 2.99 (2.07; 4.30) <0.001 1.84 (1.16; 2.91) 0.009
Background (study/work)

Health care Ref. Ref.
Informatics 3.15 (1.67; 5.93) <0.001 1.63 (0.73; 3.6) 0.232
Journalism 2.03 (0.44; 9.40) 0.366 0.63 (0.07; 5.78) 0.686

Other 2.91 (1.79; 4.72) <0.001 1.50 (0.82; 2.74) 0.183
Occupation

Worker Ref. Ref.
Student 0.32 (0.16; 0.65) <0.001 0.28 (0.12; 0.67) 0.004
Other 1.10 (0.75; 1.59) 0.631 0.73 (0.43; 1.24) 0.247

Economic situation: insufficient/poor 2.68 (1.94; 3.70) <0.001 1.49 (0.97; 2.27) 0.067
Relative/close friend working in health care 0.68 (0.49–0.96) 0.026 0.74 (0.47; 1.14) 0.168

Sharing the habitation with a frail individual ◦ 0.57 (0.37; 0.88) 0.010 0.5 (0.29; 0.86) 0.012
Relative/close friend who had contracted SARS-CoV-2 0.62 (0.45; 0.86) 0.004 0.77 (0.5; 1.18) 0.229

Inadequate Health Literacy (SILS) 1.42 (0.67; 2.08) 0.074 0.69 (0.4; 1.19) 0.182
Score of belief in conspiracy theories 2.41 (1.97; 2.94) <0.001 1.82 (1.46; 2.27) <0.001
Score of fake news misclassification 1.06 (1.05; 1.07) <0.001 1.05 (1.03; 1.06) <0.001

Significant p-values in bold. Abbreviations: adjOR, adjusted odds ratio; CI, confidence interval; OR, odds ratio;
SILS, single-item screener. ◦ or “daily caring of a frail individual”.

Table 4. Univariable and multivariable logistic regressions with the score of fake news misclassifica-
tion as outcome.

Outcome: Score of Fake News Misclassification Univariable Regressions Multivariable Model

Coef. (95% CI) p-Value adjCoef. (95% CI) p-Value

Age 0.12 (0.08; 0.17) <0.001 0.04 (−0.01; 0.09) 0.094
Female 0.08 (−1.53; 1.69) 0.922 −1.13 (−2.55; 0.3) 0.121

Educational level: high school diploma or lower 5.92 (4.60; 7.24) <0.001 2.07 (0.79; 3.36) 0.002
Background (study/work)

Health care Ref. Ref.
Informatics 9.01 (6.53; 11.49) <0.001 4.7 (2.33; 7.07) <0.001
Journalism 11.04 (5.23; 16.85) <0.001 10 (4.79; 15.22) <0.001

Other 7.38 (5.85; 8.92) <0.001 4.3 (2.78; 5.82) <0.001
Occupation

Worker Ref. Ref.
Student −1.55 (−3.59; 0.49) 0.136 2.11 (0.04; 4.19) 0.046
Other 5.93 (4.20; 7.66) <0.001 3.7 (2.01; 5.4) <0.001

Economic situation: insufficient/poor 5.85 (4.24; 7.47) <0.001 2.7 (1.2; 4.2) <0.001
Relative/close friend working in health care −2.72 (−4.11; −1.33) <0.001 −0.56 (−1.83; 0.7) 0.384

Relative/close friend who had contracted SARS-CoV-2 −3.17 (−4.71; −1.63) <0.001 −1.92 (−3.3; −0.54) 0.006
Inadequate Health Literacy (SILS) 3.43 (1.58; 5.28) <0.001 2.12 (0.44; 3.79) 0.013

Inadequate eHealth Literacy (eHEALS) 5.28 (3.94; 6.62) <0.001 3.26 (2.00; 4.51) <0.001
Score of belief in conspiracy theories 4.14 (3.43; 4.84) <0.001 2.79 (2.11; 3.47) <0.001

Significant p-values in bold. The model was also adjusted for vaccine refusal. Abbreviations: adjCoef, adjusted
coefficient; CI, confidence interval; Coef, coefficient; eHEALS, eHealth literacy scale; SILS, single-item screener.
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Table 5. Univariable and multivariable logistic regressions with the score of belief in conspiracy
theories as outcome.

Outcome: Score of Belief in Conspiracy Theories Univariable Regressions Multivariable Model

Coef. (95% CI) p-Value adjCoef. (95% CI) p-Value

Age 0.003 (0.001; 0.01) 0.046 0.002 (−0.002; 0.01) 0.426
Female 0.19 (0.07; 0.31) 0.002 0.15 (0.04; 0.27) 0.008

Educational level: high school diploma or lower 0.39 (0.29; 0.49) <0.001 0.21 (0.11; 0.31) <0.001
Background (study/work)

Health care Ref. Ref.
Informatics 0.27 (0.08:0.46) 0.006 0.04 (−0.15; 0.22) 0.704
Journalism −0.03 (−0.47; 0.42) 0.912 −0.17 (−0.58; 0.25) 0.435

Other 0.21 (0.09; 0.33) 0.001 0.02 (−0.1; 0.14) 0.736
Occupation

Worker Ref. Ref.
Student −0.16 (−0.31; −0.003) 0.046 −0.09 (−0.25; 0.08) 0.287
Other 0.06 (−0.07; 0.19) 0.353 −0.1 (−0.24; 0.04) 0.146

Economic situation: insufficient/poor 0.43 (0.31; 0.55) <0.001 0.21 (0.09; 0.33) 0.001
Having contracted SARS-CoV-2 0.12 (−0.02; 0.26) 0.101 0.07 (−0.07; 0.20) 0.324

Relative/close friend who had contracted
SARS-CoV-2 −0.09 (−0.21; 0.02) 0.109 −0.02 (−0.14; 0.09) 0.660

Inadequate Health Literacy (SILS) 0.19 (0.05; 0.33) 0.006 0.15 (0.02; 0.28) 0.027
Inadequate eHealth Literacy (eHEALS) 0.01 (−0.09; 0.12) 0.797 −0.15 (−0.25; −0.05) 0.003

Score of fake news misclassification 0.02 (0.02; 0.03) <0.001 0.02 (0.01; 0.02) <0.001

Significant p-values in bold. The model was also adjusted for vaccine refusal. Abbreviations: adjCoef, adjusted
coefficient; CI, confidence interval; Coef, coefficient; eHEALS, eHealth literacy scale; SILS, single-item screener.

4. Discussion

The present paper had the primary aim of studying the prevalence of COVID-19
vaccine refusal in Italy and its relationship with belief in fake news and conspiracy theories.
Secondarily, it aimed to describe convictions in fake news and conspiracy theories and the
factors that were potentially associated with such beliefs.

We found a COVID-19 vaccine refusal of 12%. Compared with data collected before
the approval of the first vaccine by the Food and Drug Administration (FDA) and the
European Medicines Agency (EMA) [4,5], this study showed a lower prevalence. Indeed, a
meta-analysis calculated a percentage of refusal of 20% (95% CI: 13–29%) [25]. Furthermore,
the results of other studies conducted in Italy in the first months of 2020 revealed a refusal
or hesitancy of 29.5% [35] and 41% [36]. Similarly, considering that 88% of our sample
underwent or would undergo vaccination, our data showed an increase in acceptance
compared with pre-approval reviews that reported Italy among the countries of the world
and Europe with lower COVID-19 vaccine acceptance (53.7% [7] and 40.9% [8]). Therefore,
although some authors have reported a declining trend of acceptance of the COVID-19
vaccine in Italy during 2020 [10,11], it is possible that, after the approval of the first vaccine,
hesitancy has decreased. This finding of a potential reduction in VR after the first COVID-19
vaccine approval seems to be confirmed by a study on vaccine hesitancy among Italian
medical students [37]. Indeed, although the VR found among medical students was
substantially lower than the VR of our study, the observation period included the date
of approval of the first vaccine by the EMA, and it was reported that participants who
completed the questionnaire after that date had a significantly lower probability of being
hesitant. Lastly, post-approval studies conducted in Italy involving the general population
showed a wide range of results, reporting a COVID-19 vaccine acceptance of 75.6% [38]
and a prevalence of hesitancy from 31% [39] to 12% [40].

Regarding the main socio-demographic characteristics associated with a higher vac-
cination hesitancy, the results of this study confirmed findings from relevant systematic
reviews. Specifically, most studies suggested an association between COVID-19 vaccine
hesitancy and a low level of education or a young age [11,25,41,42]. Other factors such as
employment and willingness to protect loved ones who belong to frail groups have also
been identified in other studies for their role in hesitancy [41]. It worth noting that neither
the study/work background (with attention to belonging to the HCWs category) nor the
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HL or eHL were associated with vaccine refusal. Although it could be assumed that HCWs
and participants with higher HL were less likely to report hesitancy, both of these charac-
teristics have actually revealed conflicting associations with vaccine hesitancy in scientific
literature, and further investigation is needed [11,43]. Last but not least, it is important to
underline the significant association between vaccine refusal and the secondary outcomes
(i.e., the score of fake news misclassification and belief in conspiracy theories), which was
the main focus of this work. These relationships, probably amplified by the infodemic,
represented a novelty in the vaccine hesitancy scenario and have still been examined in a
few studies [24,44,45], thus suggesting an urgent need to study and plan effective strategies
to tackle fake news and conspiracy theories to achieve successful vaccination campaigns.

The study on the two secondary outcomes was therefore of particular interest. First
of all, it is worth noting that the median score for fake news misclassification was 46.7%,
suggesting a poor ability in classifying news and a low level of information on SARS-CoV-2.
Secondly, some of the most frequently misclassified fake news could lead to health damage.
For instance, nearly 70% of our sample stated that vitamins C and D should be taken to
prevent COVID-19. However, an improper use of dietary supplements can be potentially
dangerous, as highlighted in a document published in 2020 by the Italian National Institute
of Health following the increased interest in supplements during the pandemic [46]. Other
fake news could also have negative implications on behaviors, such as the belief that
wearing a mask can lead to carbon dioxide poisoning or that holding your breath for 10 s
can rule out SARS-CoV-2 infection, respectively. These beliefs were not recognized as fake
news by 29.4% and 25.4% of participants. Lastly, the most frequently misclassified fake
news corresponded in part to the fake news most shared on social media according to
some authors [47]. Regarding conspiracy theories, these can spread when people feel more
anxious and unable to control their future [48] and can lead to a high degree of distrust in
authorities, as underlined by the conspiracy theory with a higher degree of agreement in
our study. Specifically, it was reported that distrust of authorities, especially politicians,
increased during the pandemic [49], potentially causing not only political but also economic
and health damage [50–52].

Furthermore, some variables were associated with the increase of both the secondary
outcomes, e.g., lower education level and poor/insufficient economic situation, i.e., fac-
tors already identified by other studies as associated with poor recognition of incorrect
information [53–55]. It is interesting to note that our study showed a significant association
for work/study background only with the score of fake news misclassification and not
with the score of belief in conspiracy theories, thus suggesting that being an HCW may be
protective only in the recognition of the statements related to the spread and prevention of
COVID-19 and not in the recognition of statements related to the socio-political situation.

It is also worth noting that gender had a significant association only with belief in
conspiracy theories. Because it has been found that anxiety levels correlate with higher
propensity to believe in conspiracy theories [55] and women may have reported higher
levels of anxiety and concerns due to the pandemic [56,57], further studies should consider
evaluating the relationship between gender, anxiety, and belief in conspiracy theories.

In addition, inadequate HL was associated with an increase in the two secondary
outcome scores, as similarly suggested by other authors [47]. Conversely, eHL reported
conflicting relationships with the two outcomes, showing a positive association with fake
news misclassification and a negative association with belief in conspiracy theories. These
findings may suggest that it is probable that people who were unable to use the information
found on the internet for their own health could not actually discriminate between true and
false news. However, as an opposite relationship has turned out with regard to conspiracy
theories, it is possible that, because the web is the main means of sharing and disseminating
conspiracy theories, individuals who were unable to exploit these technological resources
were even less exposed to certain theories and therefore less inclined to believe what was
proposed in the questionnaire.
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Lastly, it should be noted that the two secondary outcomes were significantly associ-
ated with each other, showing a strong relationship and potentially common determinants
that deserve to be further investigated in future studies.

The present study had some limitations that should be acknowledged. Among the
main limitations of the study, it is necessary to highlight the cross-sectional design, which
only allows us to formulate hypotheses but not to establish causal links, and opportunistic
sampling. In addition, the choice of using a survey instead of in-depth interviews may
limit the research results. Furthermore, the distribution of the questionnaire via social
media may have excluded a certain subpopulation, and no information was collected on
individuals who refused to participate in the study. In addition, the prevalence of foreign
people participating in the study was lower than the one of foreign people living in Italy,
partially because the questionnaire was only in Italian [58]. Similarly, the prevalence of
women was higher than the one in Italy [58], consistently with findings showing that
male participants may have lower response rates [59]. Therefore, the results cannot be
generalized to the entire population living in Italy. Finally, vaccine refusal may be different
for distinct COVID-19 vaccines, as reported for other types of vaccines [2]. However, the
study represented a novelty in the Italian context and can provide useful data with which
to explore this unprecedented situation and plan future studies on strategies to tackle fake
news and conspiracy theories to achieve successful vaccination campaigns.

5. Conclusions

The present paper estimated an COVID-19 vaccine refusal lower than the prevalence
detected before the approval of the first vaccine by the FDA and EMA. Among the several
variables that were significantly associated with a greater probability of vaccine refusal, it is
worth highlighting the association with a poor ability to recognize fake news and the belief
in some conspiracy theories. These relationships, probably amplified by the infodemic,
represent a novelty in the vaccine hesitancy scenario, thus suggesting an urgent need to
plan effective strategies to address fake news and conspiracy theories to achieve successful
vaccination campaigns. Therefore, together with the pandemic, a further challenge arises.
The research agenda to address this challenge, as defined by the WHO, offers many ideas for
researchers worldwide, who can contribute to the solution by measuring the impact of the
infodemic, detecting the spread of the infodemic, testing and evaluating interventions that
protect against infodemics and mitigate negative effects, and promoting the development,
adaptation, and application of shared tools [13].

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ijerph19159350/s1. Supplementary Material S1 includes: Table S1:
Descriptive analysis of the items of the score assessing misclassification of true and fake news;
Table S2: Descriptive analysis of the items of the score assessing the level of agreement with conspiracy
theories; Table S3: Characteristics of the sample and relationships with secondary outcomes.

Author Contributions: Conceptualization, R.S, F.B. and G.L.M.; methodology, F.B. and G.L.M.;
formal analysis, G.L.M. and G.S.; investigation, A.L.Z. and E.M.; resources, R.S.; data curation,
G.L.M., E.M. and A.L.Z.; writing—original draft preparation, G.L.M. and E.M.; writing—review and
editing, G.L.M., F.B., and G.S.; visualization, G.L.M. and E.M.; supervision, R.S., F.B. and G.S.; project
administration, R.S., F.B. and G.L.M. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the University of Turin (protocol code 215938,
6 April 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

https://www.mdpi.com/article/10.3390/ijerph19159350/s1
https://www.mdpi.com/article/10.3390/ijerph19159350/s1


Int. J. Environ. Res. Public Health 2022, 19, 9350 10 of 12

Data Availability Statement: All relevant data are within the paper. The database is available from
the corresponding author on reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Strategic Advisory Group of Experts (SAGE). Report of the SAGE Working Group on Vaccine Hesitancy. 2014. Available

online: https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitan
cy_final.pdf (accessed on 20 December 2020).

2. Dubé, E.; Laberge, C.; Guay, M.; Bramadat, P.; Roy, R.; Bettinger, J. Vaccine hesitancy: An overview. Hum. Vaccin. Immunother.
2013, 9, 1763–1773. [CrossRef] [PubMed]

3. World Health Organization (WHO). Ten Threats to Global Health in 2019. Available online: https://www.who.int/news-room/
spotlight/ten-threats-to-global-health-in-2019 (accessed on 20 November 2021).

4. Food & Drug Administration (FDA) COVID-19 Vaccines|FDA. Available online: https://www.fda.gov/emergency-preparedne
ss-and-response/coronavirus-disease-2019-covid-19/covid-19-vaccines#news (accessed on 20 November 2021).

5. European Medicines Agency (EMA). COVID-19 Vaccines: Authorised|European Medicines Agency. Available online:
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/tr
eatments-vaccines/vaccines-covid-19/covid-19-vaccines-authorised#authorised-covid-19-vaccines-section (accessed on
20 November 2021).

6. Larson, H.J.; de Figueiredo, A.; Xiahong, Z.; Schulz, W.S.; Verger, P.; Johnston, I.G.; Cook, A.R.; Jones, N.S. The State of Vaccine
Confidence 2016: Global Insights Through a 67-Country Survey. EBioMedicine 2016, 12, 295–301. [CrossRef] [PubMed]

7. Sallam, M. COVID-19 Vaccine Hesitancy Worldwide: A Concise Systematic Review of Vaccine Acceptance Rates. Vaccines 2021,
9, 160. [CrossRef] [PubMed]

8. Salomoni, M.G.; Di Valerio, Z.; Gabrielli, E.; Montalti, M.; Tedesco, D.; Guaraldi, F.; Gori, D. Hesitant or Not Hesitant? A
Systematic Review on Global COVID-19 Vaccine Acceptance in Different Populations. Vaccines 2021, 9, 873. [CrossRef]

9. Lazarus, J.V.; Wyka, K.; Rauh, L.; Rabin, K.; Ratzan, S.; Gostin, L.O.; Larson, H.J.; El-Mohandes, A. Hesitant or Not? The
Association of Age, Gender, and Education with Potential Acceptance of a COVID-19 Vaccine: A Country-level Analysis. J. Health
Commun. 2021, 25, 799–807. [CrossRef]

10. Cascini, F.; Pantovic, A.; Al-Ajlouni, Y.; Failla, G.; Ricciardi, W. Attitudes, acceptance and hesitancy among the general population
worldwide to receive the COVID-19 vaccines and their contributing factors: A systematic review. EClinicalMedicine 2021,
40, 101113. [CrossRef]

11. Al-Amer, R.; Maneze, D.; Everett, B.; Montayre, J.; Villarosa, A.R.; Dwekat, E.; Salamonson, Y. COVID-19 vaccination intention in
the first year of the pandemic: A systematic review. J. Clin. Nurs. 2021, 31, 62–86. [CrossRef]

12. Pan American Health Organization (PAHO). Understanding the Infodemic and Misinformation in the Fight Against COVID-19.
2020. Available online: https://iris.paho.org/handle/10665.2/52052 (accessed on 20 November 2021).

13. World Health Organization (WHO). Who Public Health Research Agenda for Managing Infodemics. In Proceedings of the 1st
WHO Infodemiology Conference, Online, 29 June–21 July 2020.

14. Gabarron, E.; Oyeyemi, S.O.; Wynn, R. COVID-19-related misinformation on social media: A systematic review. Bull. World
Health Organ. 2021, 99, 455–463A. [CrossRef]

15. Xiong, J.; Lipsitz, O.; Nasri, F.; Lui, L.M.W.; Gill, H.; Phan, L.; Chen-Li, D.; Iacobucci, M.; Ho, R.; Majeed, A.; et al. Impact
of COVID-19 pandemic on mental health in the general population: A systematic review. J. Affect. Disord. 2020, 277, 55–64.
[CrossRef]

16. Gualano, M.R.; Lo Moro, G.; Voglino, G.; Bert, F.; Siliquini, R. Monitoring the impact of COVID-19 pandemic on mental health: A
public health challenge? Reflection on Italian data. Soc. Psychiatry Psychiatr. Epidemiol. 2021, 56, 165–167. [CrossRef]

17. Ansani, A.; Marini, M.; Cecconi, C.; Dragoni, D.; Rinallo, E.; Poggi, I.; Mallia, L. Analyzing the Perceived Utility of COVID-19
Countermeasures: The Role of Pronominalization, Moral Foundations, Moral Disengagement, Fake News Embracing, and Health
Anxiety. Psychol. Rep. 2021. [CrossRef] [PubMed]

18. Lee, J.J.; Kang, K.A.; Wang, M.P.; Zhao, S.Z.; Wong, J.Y.H.; O’Connor, S.; Yang, S.C.; Shin, S. Associations Between COVID-19
Misinformation Exposure and Belief With COVID-19 Knowledge and Preventive Behaviors: Cross-Sectional Online Study. J. Med.
Internet Res. 2020, 22, e22205. [CrossRef]

19. Hornik, R.; Kikut, A.; Jesch, E.; Woko, C.; Siegel, L.; Kim, K. Association of COVID-19 Misinformation with Face Mask Wearing
and Social Distancing in a Nationally Representative US Sample. Health Commun. 2021, 36, 6–14. [CrossRef] [PubMed]

20. Resnicow, K.; Bacon, E.; Yang, P.; Hawley, S.; Lee Van Horn, M.; An, L. Novel Predictors of COVID-19 Protective Behaviors
Among US Adults: Cross-sectional Survey. J. Med. Internet Res. 2021, 23, e23488. [CrossRef] [PubMed]

21. Romer, D.; Jamieson, K.H. Patterns of Media Use, Strength of Belief in COVID-19 Conspiracy Theories, and the Prevention of
COVID-19 From March to July 2020 in the United States: Survey Study. J. Med. Internet Res. 2021, 23, e25215. [CrossRef] [PubMed]

22. Akther, T.; Nur, T. A model of factors influencing COVID-19 vaccine acceptance: A synthesis of the theory of reasoned action,
conspiracy theory belief, awareness, perceived usefulness, and perceived ease of use. PLoS ONE 2022, 17, e0261869. [CrossRef]
[PubMed]

https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf
https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf
http://doi.org/10.4161/hv.24657
http://www.ncbi.nlm.nih.gov/pubmed/23584253
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/covid-19-vaccines#news
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/covid-19-vaccines#news
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/covid-19-vaccines-authorised#authorised-covid-19-vaccines-section
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/covid-19-vaccines-authorised#authorised-covid-19-vaccines-section
http://doi.org/10.1016/j.ebiom.2016.08.042
http://www.ncbi.nlm.nih.gov/pubmed/27658738
http://doi.org/10.3390/vaccines9020160
http://www.ncbi.nlm.nih.gov/pubmed/33669441
http://doi.org/10.3390/vaccines9080873
http://doi.org/10.1080/10810730.2020.1868630
http://doi.org/10.1016/j.eclinm.2021.101113
http://doi.org/10.1111/jocn.15951
https://iris.paho.org/handle/10665.2/52052
http://doi.org/10.2471/BLT.20.276782
http://doi.org/10.1016/j.jad.2020.08.001
http://doi.org/10.1007/s00127-020-01971-0
http://doi.org/10.1177/00332941211027829
http://www.ncbi.nlm.nih.gov/pubmed/34193001
http://doi.org/10.2196/22205
http://doi.org/10.1080/10410236.2020.1847437
http://www.ncbi.nlm.nih.gov/pubmed/33225745
http://doi.org/10.2196/23488
http://www.ncbi.nlm.nih.gov/pubmed/33835930
http://doi.org/10.2196/25215
http://www.ncbi.nlm.nih.gov/pubmed/33857008
http://doi.org/10.1371/journal.pone.0261869
http://www.ncbi.nlm.nih.gov/pubmed/35020764


Int. J. Environ. Res. Public Health 2022, 19, 9350 11 of 12

23. Frugoli, A.G.; Prado, R.S.; Silva, T.M.R.D.; Matozinhos, F.P.; Trapé, C.A.; Lachtim, S.A.F. Vaccine fake news: An analysis under the
World Health Organization’s 3Cs model. Fake news sobre vacinas: Uma análise sob o modelo dos 3Cs da Organização Mundial
da Saúde. Rev. Esc. Enferm. USP 2021, 55, e03736. [CrossRef] [PubMed]

24. Salerno, L.; Craxì, L.; Amodio, E.; Lo Coco, G. Factors Affecting Hesitancy to mRNA and Viral Vector COVID-19 Vaccines among
College Students in Italy. Vaccines 2021, 9, 927. [CrossRef]

25. Robinson, E.; Jones, A.; Lesser, I.; Daly, M. International estimates of intended uptake and refusal of COVID-19 vaccines: A rapid
systematic review and meta-analysis of large nationally representative samples. Vaccine 2021, 39, 2024–2034. [CrossRef]

26. Morris, N.; MacLean, C.; Chew, L.; Littenberg, B. The Single Item Literacy Screener: Evaluation of a brief instrument to identify
limited reading ability. BMC Fam. Pract. 2006, 7, 21. [CrossRef]

27. Bonaccorsi, G.; Grazzini, M.; Pieri, L.; Santomauro, F.; Ciancio, M.; Lorini, C. Assessment of Health Literacy and validation of
single-item literacy screener (SILS) in a sample of Italian people. Ann. Ist. Super. Sanita 2017, 53, 205–212. [CrossRef] [PubMed]

28. De Caro, W.; Corvo, E.; Marucci, A.R.; Mitello, L.; Lancia, L.; Sansoni, J. eHealth Literacy Scale: An Nursing Analisys and Italian
Validation. Stud. Health Technol. Inform. 2016, 225, 949. [CrossRef] [PubMed]

29. Diviani, N.; Dima, A.L.; Schulz, P.J. A Psychometric Analysis of the Italian Version of the eHealth Literacy Scale Using Item
Response and Classical Test Theory Methods. J. Med. Internet Res. 2017, 19, e114. [CrossRef]

30. An, L.; Bacon, E.; Hawley, S.; Yang, P.; Russell, D.; Huffman, S.; Resnicow, K. Relationship Between Coronavirus-Related eHealth
Literacy and COVID-19 Knowledge, Attitudes, and Practices among US Adults: Web-Based Survey Study. J. Med. Internet Res.
2021, 23, e25042. [CrossRef]

31. Richtering, S.S.; Hyun, K.; Neubeck, L.; Coorey, G.; Chalmers, J.; Usherwood, T.; Peiris, D.; Chow, C.K.; Redfern, J. eHealth
Literacy: Predictors in a Population With Moderate-to-High Cardiovascular Risk. JMIR Hum. Factors 2017, 4, e4. [CrossRef]

32. Ministero Della Salute Fake News. Available online: https://www.salute.gov.it/portale/nuovocoronavirus/archivioFakeNew
sNuovoCoronavirus.jsp (accessed on 7 June 2022).

33. World Health Organization; Regional Office for Europe. Survey Tool and Guidance Rapid, Simple, Flexible Behavioural Insights
on COVID-19: 29 July 2020. Available online: https://apps.who.int/iris/handle/10665/333549 (accessed on 20 December 2020).

34. Hosmer, D.; Lemeshow, S. Applied Logistic Regression; John Wiley & Sons: New York, NY, USA, 1989.
35. Vai, B.; Cazzetta, S.; Ghiglino, D.; Parenti, L.; Saibene, G.; Toti, M.; Verga, C.; Wykowska, A.; Benedetti, F. Risk Perception and

Media in Shaping Protective Behaviors: Insights From the Early Phase of COVID-19 Italian Outbreak. Front. Psychol. 2020,
11, 563426. [CrossRef] [PubMed]

36. Graffigna, G.; Palamenghi, L.; Barello, S.; Stefania, B. “Cultivating” acceptance of a COVID-19 vaccination program: Lessons from
Italy. Vaccine 2020, 38, 7585–7586. [CrossRef]

37. Lo Moro, G.; Cugudda, E.; Bert, F.; Raco, I.; Siliquini, R. Vaccine Hesitancy and Fear of COVID-19 Among Italian Medical Students:
A Cross-Sectional Study. J. Community Health 2022, 47, 475–483. [CrossRef]

38. Montalti, M.; Di Valerio, Z.; Rallo, F.; Squillace, L.; Costantino, C.; Tomasello, F.; Mauro, G.L.; Stillo, M.; Perrone, P.; Resi, D.; et al.
Attitudes toward the SARS-CoV-2 and Influenza Vaccination in the Metropolitan Cities of Bologna and Palermo, Italy. Vaccines
2021, 9, 1200. [CrossRef]

39. Reno, C.; Maietti, E.; Fantini, M.P.; Savoia, E.; Manzoli, L.; Montalti, M.; Gori, D. Enhancing COVID-19 Vaccines Acceptance:
Results from a Survey on Vaccine Hesitancy in Northern Italy. Vaccines 2021, 9, 378. [CrossRef]

40. Domnich, A.; Grassi, R.; Fallani, E.; Spurio, A.; Bruzzone, B.; Panatto, D.; Marozzi, B.; Cambiaggi, M.; Vasco, A.; Orsi, A.; et al.
Changes in Attitudes and Beliefs Concerning Vaccination and Influenza Vaccines between the First and Second COVID-19
Pandemic Waves: A Longitudinal Study. Vaccines 2021, 9, 1016. [CrossRef] [PubMed]

41. Wake, A.D. The Willingness to Receive COVID-19 Vaccine and Its Associated Factors: “Vaccination Refusal Could Prolong the
War of This Pandemic”—A Systematic Review. Risk Manag. Healthc. Policy 2021, 14, 2609–2623. [CrossRef]

42. Aw, J.; Seng, J.J.B.; Seah, S.S.Y.; Low, L.L. COVID-19 Vaccine Hesitancy-A Scoping Review of Literature in High-Income Countries.
Vaccines 2021, 9, 900. [CrossRef] [PubMed]

43. Lorini, C.; Santomauro, F.; Donzellini, M.; Capecchi, L.; Bechini, A.; Boccalini, S.; Bonanni, P.; Bonaccorsi, G. Health literacy and
vaccination: A systematic review. Hum. Vaccin. Immunother. 2018, 14, 478–488. [CrossRef]

44. Bertin, P.; Nera, K.; Delouvée, S. Conspiracy Beliefs, Rejection of Vaccination, and Support for hydroxychloroquine: A Conceptual
Replication-Extension in the COVID-19 Pandemic Context. Front. Psychol. 2020, 11, 2471. [CrossRef] [PubMed]

45. Freeman, D.; Loe, B.S.; Chadwick, A.; Vaccari, C.; Waite, F.; Rosebrock, L.; Jenner, L.; Petit, A.; Lewandowsky, S.; Vanderslott, S.;
et al. COVID-19 vaccine hesitancy in the UK: The Oxford coronavirus explanations, attitudes, and narratives survey (Oceans) II.
Psychol. Med. 2021. [CrossRef]

46. Gruppo di Lavoro ISS Farmaci COVID-19. Integratori Alimentari o Farmaci? Regolamentazione e Raccomandazioni per un uso
Consapevole in Tempo di COVID-19; Versione del 31 Maggio 2020; Istituto Superiore di Sanità: Roma, Italy, 2020.

47. Moscadelli, A.; Albora, G.; Biamonte, M.A.; Giorgetti, D.; Innocenzio, M.; Paoli, S.; Lorini, C.; Bonanni, P.; Bonaccorsi, G. Fake
News and COVID-19 in Italy: Results of a Quantitative Observational Study. Int. J. Environ. Res. Public Health 2020, 17, 5850.
[CrossRef] [PubMed]

48. Douglas, K.M.; Sutton, R.M.; Cichocka, A. The Psychology of Conspiracy Theories. Curr. Dir. Psychol. Sci. 2017, 26, 538–542.
[CrossRef] [PubMed]

http://doi.org/10.1590/s1980-220x2020028303736
http://www.ncbi.nlm.nih.gov/pubmed/34076180
http://doi.org/10.3390/vaccines9080927
http://doi.org/10.1016/j.vaccine.2021.02.005
http://doi.org/10.1186/1471-2296-7-21
http://doi.org/10.4415/ANN_17_03_05
http://www.ncbi.nlm.nih.gov/pubmed/28956799
http://doi.org/10.3233/978-1-61499-658-3-949
http://www.ncbi.nlm.nih.gov/pubmed/27332425
http://doi.org/10.2196/jmir.6749
http://doi.org/10.2196/25042
http://doi.org/10.2196/humanfactors.6217
https://www.salute.gov.it/portale/nuovocoronavirus/archivioFakeNewsNuovoCoronavirus.jsp
https://www.salute.gov.it/portale/nuovocoronavirus/archivioFakeNewsNuovoCoronavirus.jsp
https://apps.who.int/iris/handle/10665/333549
http://doi.org/10.3389/fpsyg.2020.563426
http://www.ncbi.nlm.nih.gov/pubmed/33250809
http://doi.org/10.1016/j.vaccine.2020.10.025
http://doi.org/10.1007/s10900-022-01074-8
http://doi.org/10.3390/vaccines9101200
http://doi.org/10.3390/vaccines9040378
http://doi.org/10.3390/vaccines9091016
http://www.ncbi.nlm.nih.gov/pubmed/34579253
http://doi.org/10.2147/RMHP.S311074
http://doi.org/10.3390/vaccines9080900
http://www.ncbi.nlm.nih.gov/pubmed/34452026
http://doi.org/10.1080/21645515.2017.1392423
http://doi.org/10.3389/fpsyg.2020.565128
http://www.ncbi.nlm.nih.gov/pubmed/33071892
http://doi.org/10.1017/S0033291720005188
http://doi.org/10.3390/ijerph17165850
http://www.ncbi.nlm.nih.gov/pubmed/32806772
http://doi.org/10.1177/0963721417718261
http://www.ncbi.nlm.nih.gov/pubmed/29276345


Int. J. Environ. Res. Public Health 2022, 19, 9350 12 of 12

49. Gualano, M.R.; Lo Moro, G.; Voglino, G.; Bert, F.; Siliquini, R. Is the pandemic leading to a crisis of trust? Insights from an Italian
nationwide study. Public Health 2020, 202, 32–34. [CrossRef]

50. Flew, T. The Global Trust Deficit Disorder: A Communications Perspective on Trust in the Time of Global Pandemics. J. Commun.
2021, 71, 163–186. [CrossRef]

51. Jain, S.H.; Lucey, C.; Crosson, F.J. The Enduring Importance of Trust in the Leadership of Health Care Organizations. JAMA 2020,
324, 2363–2364. [CrossRef] [PubMed]

52. Gualano, M.R.; Corradi, A.; Voglino, G.; Bert, F.; Siliquini, R. Beyond COVID-19: A cross-sectional study in Italy exploring the
COVID collateral impacts on healthcare services. Health Policy 2021, 125, 869–876. [CrossRef] [PubMed]

53. Arin, K.P.; Lacomba, J.A.; Lagos, F.; Mazrekaj, D.; Thum, M.P. Misperceptions and Fake News During the COVID-19 Pandemic.
SSRN 2021. [CrossRef]

54. AGCOM-Servizio Economico-Statistico Percezioni e Disinformazione. Molto “razionali” o Troppo “Pigri”? AGCOM: Naples, Italy, 2020.
55. Sallam, M.; Dababseh, D.; Yaseen, A.; Al-Haidar, A.; Ababneh, N.A.; Bakri, F.G.; Mahafzah, A. Conspiracy Beliefs Are Associated

with Lower Knowledge and Higher Anxiety Levels Regarding COVID-19 among Students at the University of Jordan. Int. J.
Environ. Res. Public Health 2020, 17, 4915. [CrossRef] [PubMed]

56. Prichard, E.C.; Christman, S.D. Authoritarianism, Conspiracy Beliefs, Gender and COVID-19: Links Between Individual
Differences and Concern About COVID-19, Mask Wearing Behaviors, and the Tendency to Blame China for the Virus. Front.
Psychol. 2020, 11, 597671. [CrossRef]

57. Duplaga, M.; Grysztar, M. The Association between Future Anxiety, Health Literacy and the Perception of the COVID-19
Pandemic: A Cross-Sectional Study. Healthcare 2021, 9, 43. [CrossRef]

58. ISTAT (Istituto Nazionale di Statistica). Censimento Della Popolazione e Dinamica Demografica—Anno 2020. Available
online: https://www.istat.it/it/archivio/264511#:~{}:text=Al%2031%20dicembre%202020%2C%20data,al%202019%20(%2D4
05.275%20individui) (accessed on 25 July 2022).

59. Wu, M.-J.; Zhao, K.; Fils-Aime, F. Response rates of online surveys in published research: A meta-analysis. Comput. Hum. Behav.
Rep. 2022, 7, 100206. [CrossRef]

http://doi.org/10.1016/j.puhe.2021.10.015
http://doi.org/10.1093/joc/jqab006
http://doi.org/10.1001/jama.2020.18555
http://www.ncbi.nlm.nih.gov/pubmed/33320235
http://doi.org/10.1016/j.healthpol.2021.03.005
http://www.ncbi.nlm.nih.gov/pubmed/33840478
http://doi.org/10.2139/ssrn.3842330
http://doi.org/10.3390/ijerph17144915
http://www.ncbi.nlm.nih.gov/pubmed/32650409
http://doi.org/10.3389/fpsyg.2020.597671
http://doi.org/10.3390/healthcare9010043
https://www.istat.it/it/archivio/264511#:~{}:text=Al%2031%20dicembre%202020%2C%20data,al%202019%20(%2D405.275%20individui)
https://www.istat.it/it/archivio/264511#:~{}:text=Al%2031%20dicembre%202020%2C%20data,al%202019%20(%2D405.275%20individui)
http://doi.org/10.1016/j.chbr.2022.100206

	Introduction 
	Materials and Methods 
	Study Design, Sampling, and Questionnaire 
	Statistical Analysis 

	Results 
	Descriptive Analyses 
	Regression Analyses 

	Discussion 
	Conclusions 
	References

