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In Italy, like in other countries, issues still exist regarding how to reach high vaccine coverage and several
countries have considered policies to increase vaccine uptake. In the present study, we focused on people
who have a favorable attitude towards vaccination. In March-April 2021, we asked a representative sam-
ple of Italian participants (N = 1,530) to assess to what extent they would support the adoption of a
COVID-19 vaccination certificate, excluding unvaccinated people from participating in public and cultural
events. Furthermore, as the vaccination coverage increases, severe forms of COVID-19 requiring hospital-
ization more likely involve unvaccinated individuals, who might be perceived as those who don’t con-
tribute to ending the pandemic and who constitute a significant health cost for society. We then asked
participants to assess to what extent they would favor the idea of requiring people who refuse the vaccine
to pay for their own medical expenses in case of hospitalization. We hypothesized that support for the
adoption of the vaccination certificate would be predicted by the COVID-19 vaccination status (received,
booked, high-, medium-, low-willingness to be vaccinated, or refused) and by the same factors that are
known to affect the willingness to get vaccinated. These factors were also tested in a model aimed at
investigating if a vaccinated person would favor a measure requiring the unvaccinated individuals to
pay for medical expenses. Results confirmed that the support towards the vaccination certificate policy
was strongly predicted by the vaccination status and by factors known to affect the willingness to get
vaccinated. Interestingly (and surprisingly), a similar pattern was observed for the support of the policy
about medical expenses. In conclusion, support for a COVID-19 vaccination certificate was high among
the Italian population in the early phases of the vaccination rollout. The findings are discussed consider-
ing potential policies to tackle the pandemic.

� 2022 Elsevier Ltd. All rights reserved.
1. Introduction ety, and the economy [14]. After more than a year, and thanks to
The restrictions on daily activities caused by the SARS-CoV-2
global pandemic had a strong impact on people’s health, the soci-
extraordinary efforts and resources globally implemented [27],
the quick development of COVID-19 vaccines provided our best
chance to successfully reduce infection, severity, hospitalization
and mortality rates [32], allowing the pandemic and restrictions
to be overcome [23,30,44,51]. However, despite the availability of
effective and safe vaccines, in Italy, like in many other Western
countries, issues still exist regarding how to reach high vaccine
coverage (respectively: [7,8,35], and [1,33,13]. Studying vaccine
hesitancy has become therefore paramount during the pandemic
and, as a result, much of the recent literature has focused on unde-
cided people to identify the factors driving COVID-19 vaccine hesi-
tancy [7,24,27,29].

In the present study, we addressed the other side of the coin by
investigating to what extent people would support policies aiming
repre-
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at preserving the health of vaccinated people. Specifically, we
investigated people’s support of the probable adoption of a
COVID-19 vaccination certificate that would exclude unvaccinated
people from participating in certain activities to mitigate further
outbreaks while reopening various economic and social activities
over time. Furthermore, we investigated whether people would
favor the idea of requiring individuals who refuse the vaccine to
pay for their medical expenses in case of hospitalization. Unques-
tionably, this is a provocative question in a country like Italy where
universal access to a public health care system is guaranteed (art.
32 of the Italian Constitution, [45]). This issue, however, had begun
to emerge in the public debate. From our point of view, the ratio-
nale driving this question was related to the fact that as the vacci-
nation coverage increases, severe forms of COVID-19 requiring
hospitalization and intensive care admission would involve dispro-
portionally unvaccinated individuals as confirmed by first studies
[20]. It was therefore plausible to assume that the vaccinated peo-
ple might think that those refusing the vaccine, in addition to slow-
ing down the effort to end the pandemic, also constitute a
significant health cost for the whole society, especially in a public
health system, like the Italian one. In other words, vaccinated peo-
ple might be unwilling to cover expenses that are due to the choice
not to vaccinate. While the question of personal responsibility in
relation to allocation choices by the welfare state can be examined
from a variety of perspectives (e.g., public ethics, political philoso-
phy, and public policy), in the present study we aimed to simply
examine the general public support for such a measure.

As for the first issue, it is worth noting that in March 2021 the
European Commission proposed to create a COVID-19 health pass,
named EU Digital COVID-19 Certificate, with the general aim to
resume normal activities and to facilitate travel inside the EU
[15]. This certificate was intended as a transitory tool certifying
that a person was vaccinated, or was swab negative within the pre-
vious 48 h, or recovered from COVID-19 in the last six months. In
Italy, while we were collecting the data for this study (March -
April 2021), this issue was subject to a limited public debate and
mainly during television and radio programs (i.e., talk shows).
Afterwards, to ensure the reopening of social and economic activ-
ities, the Italian Government pronounced itself in favor of the
introduction of a digital COVID-19 certificate, named COVID-19
Green certificate or Green pass, which took place in August 2021

(Decreto-legge 23 luglio 2021 n. 105, see https://www.dgc.gov.it/

web/norme-e-circolari.html) and remained active until the end of
emergency status, which occurred on May 1st, 2022.

The implementation of the Green Pass was aimed at controlling
the spread of COVID-19 infection allowing to restart some of the
pre-pandemic activities (e.g., access to national/international tra-
vel, concerts and shows, as well as sporting events, restaurants,
hotels, and gyms). In addition to the economic benefits that result
from the resumption of these activities, it has also been suggested
that the introduction of the COVID-19 digital pass has allowed peo-
ple to partially return to the usual habits of travel and human
interactions, with a positive impact on their social and psycholog-
ical well-being [14] and on the vaccination campaign [50]. Already
during the H1N1 pandemic, several factors (e.g., trust in authority,
perceived severity and susceptibility) have been shown to predict
compliance with a variety of protective behaviors, such as adher-
ence to quarantine and respect for behavioral norms like social dis-
tancing and mask wearing [2], as well as adherence to vaccination
behavior [38].

In the present study, we thus hypothesized that a favorable atti-
tude towards the vaccination certificate (intended only for those
who got vaccinated against COVID-19) was predicted by the same
factors that the literature on COVID-19 has shown to affect the
propensity to vaccinate. Recent studies have been showing that
2

adherence to protective behaviors such as mask usage and social
distancing positively influences the intention to be vaccinated
against SARS-CoV-2 [25]. Further, intention to be vaccinated
against SARS-CoV-2 is also positively influenced by a variety of dif-
ferent factors including high COVID-19 risk perception [1,7,8], high
trust in the institutions [33,36] and science [8], a favorable attitude
towards vaccination [1,35] and specifically flu vaccine [7]. In con-
trast, a high level of conspiracy [13,33], deep doubts about vaccina-
tions [7], high pandemic fatigue [26], and gender (female; [33,48],
strongly decrease the intention to get vaccinated. Although at the
time the project was developed there was no evidence to support
our assumption, after the introduction of the EU Digital COVID-
19 Certificate, some evidence emerged suggesting a strong rela-
tionship between vaccine certificate aptitude and vaccination
intention [11,18].

In Italy, at the time of our data collection (March - April 2021),
the vaccination campaign had started by about 3 months (from
December 2020) and 24 % of the Italian population were vaccinated
with at least one dose (Our World in Data, 2022 [34]). Participants
in our study, through an online questionnaire, were asked to indi-
cate whether they had been offered the opportunity to be vacci-
nated and, if so, whether they accepted or refused. To those who
had not yet received this opportunity, we asked their intention.
This allowed us to investigate how the vaccination status (i.e.,
behavior or intention regarding COVID-19 vaccination) affected
people’s favor towards the two issues covered by our study (i.e.,
supporting the vaccination certificate and that unvaccinated peo-
ple pay for their own medical expenses if hospitalized). We also
assessed the influence of COVID-19 related perceived risk, trust
in institutions, attitude towards flu vaccination, conspiracy beliefs,
doubts about vaccinations, pandemic fatigue, and gender. Specifi-
cally, we hypothesized that:

� H1: Those who already received the vaccine or are likely to
receive it should be more prone to accept the COVID-19 vacci-
nation certificate;

� H2: High risk perception, trust in institutions, and a favorable
attitude towards flu vaccination should increase the willingness
to accept the COVID-19 vaccination certificate;

� H3: High level of conspiracy, doubts about vaccinations in gen-
eral, pandemic fatigue, and female gender should decrease the
intention to accept the COVID-19 vaccination certificate.

Additionally, we explored which factors affect the likelihood
that a person would support a measure requiring people who
refuse the vaccine to pay for their medical expenses if hospitalized,
considering the COVID-19 status as a further determinant. While a
policy like this is not viable in our public health system, it has been
broadly discussed by some scientists and politicians and has been
attracting a lot of interest also in the context of social networks.
This is still a hot debate even in the face of calculations that have
been made to quantify how much a COVID-19 patient costs to
the Italian health system, respectively €1.680,59/die and
€709,72/die in intensive care or only hospitalized [10].

Furthermore, in our study we intended to better understand the
role of some individual differences in the adherence to both mea-
sures. Since affect is a key factor in shaping preferences and choices
[37] and some recent work has shown that being able to recognize
and manage one’s emotions is central to parental acceptance of
pediatric vaccines [19], we decided to assess people’s ability to
manage emotions, through the Profile of Emotional Competence
(PEC, [4]). In addition, previous studies have shown that people
who are more intellectually humble are more likely to get vacci-
nated [46]. We thus decided to include the Openness to Revising
One’s Viewpoint (OROV), a subscale of the Comprehensive Intellec-
tual Humility Scale [28].
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2. Methods

2.1. Participants

Data were collected online by a survey company (Demetra
opinioni.net), which selected an Italian representative sample
(N = 1,530), weighted by age (18–86), gender, education (Middle
school or lower, High school, Degree or higher) and area of resi-
dence (North, Center, South and Islands). All participants provided
informed consent. The study was approved by the ethical commit-
tee of the researchers’ University (protocol 3911).
2.2. Material and procedure

In the present study we considered a subset of variables
selected from a larger research project that aimed to investigate
various aspects of vaccination decision, such as the role of public
policies, personal reasons and individual differences. In particular,
we asked participants if they had already received any of the vac-
cines offered against COVID-19 (‘‘Yes”, ‘‘Not yet vaccinated but
already booked”, ‘‘Not yet eligible”, and ‘‘No I refused the vaccine”).
Those who had not yet been offered the vaccine (‘‘Not yet eligible”)
were asked how likely they would be to get vaccinated if they were
offered a COVID-19 vaccine (from 0 = Not at all likely to 100 = Abso-
lutely likely). All participants also indicated how favorable they
were towards adopting the vaccination certificate and towards
the possibility that those who choose not to vaccinate, despite
being eligible, would pay medical expenses if they are hospitalized
for COVID-19 (from 0 = Not at all likely to 100 = Absolutely likely).
Participants were then asked whether they had been vaccinated
against influenza in the 2019/2020 seasons and how doubtful they
felt about vaccines in general (from 0 =Not at all to 100 = Extremely).
In addition to the demographics on which the sample was
weighted, participants were asked to indicate their employment
(‘‘Employed”, ‘‘Entrepreneur”, ‘‘Healthcare worker”, ‘‘Not at work”,
and ‘‘Other”). The questionnaire also included the 20-item PEC
scale [4]), the 6-item Pandemic Fatigue scale [26], and the 5-item
Openness to Revising One’s Viewpoint scale [28], a subscale of
the Comprehensive Intellectual Humility Scale. We also included
two measures of conspiracy through the last 3-item of the Conspir-
acy Mentality Questionnaire (CMQ; [5] and an ad-hoc scale of
COVID-19 conspiracy. The CMQ measures individual differences
in the generic tendency to engage in conspiracy theories, namely,
alternative explanations for relevant events that are hidden from
the public by sinister and powerful individuals who want to pro-
tect their malevolent interests [5]. The ad-hoc scale instead intends
to measure participants’ predisposition to believe conspiracy theo-
ries closely related to the current pandemic by means of 5 items,
such as ‘‘The COVID-19 virus was created in the laboratory”, for
which people were asked to indicate their level of agreement (from
1 = Not at all agree to 7 = Absolutely agree;more details in Appendix
1). Besides, we assessed a measure of COVID-19 risk perception by
asking participants to indicate how scared they felt of the virus,
how severely contagious they considered it to be for them as well
as the level of concern about mutations of the virus [7]. Finally, we
investigated respondents’ trust in institutions, such as the national,
local and health institutions (from 1 = Not at all confident to
5 = Absolutely confident).
2.3. Sample characteristics

The age was categorized according to the following categories:
young 18–25, young adults 26–45, adults 46–65, elderly� 66 years
old. The level of doubts about vaccinations and willingness to be
vaccinated (WTV) were evaluated on a 1–100 range scale and were
3

categorized in three categories with an equal subdivision of the
scale range (Low: <33, Medium: 33–67, High: �67). We then
merged information on WTV and vaccination status (received,
booked, and refused) into a single variable called COVID-19 vaccine
status formed by six categories (‘‘Refused”, ‘‘Low WTV”, ‘‘Medium
WTV”, ‘‘High WTV”, ‘‘Booked” and ‘‘Received”).

2.4. Statistical analysis

2.4.1. Descriptive analysis
All the analyses were performed only on respondents without

missing observations on the variables of interest (N = 1,504, 98.3
%). The study variables were summarized in frequency tables and
figures (frequency for categorical variables, median and Interquar-
tile Range (IQR) for continuous variables). Kruskal-Wallis tests
were computed to compare the distribution of continuous vari-
ables across the categories of vaccine status. Categorical variables
were compared using chi-squared or Fisher’s exact test where
expected frequencies in any combination were<10. Statistical sig-
nificance was assumed at the 5 % level. Statistical analysis was per-
formed using R [46].

2.4.2. Dimensionality reduction - exploratory factor analyses
Six different Exploratory Factorial Analyses (EFAs) were per-

formed on groups of variables related to specific domains: 1)
COVID-19 perceived risk, 2) Pandemic fatigue, 3) COVID-19 con-
spiracy, 4) Conspiracy mentality, 5) Openness to revising one’s
viewpoint, 6) Trust in institutions.

Since the scales of all variables reported a different marginal
distribution (1–100 scale, 5-point or 7-point Likert scale), each fac-
torial analysis was performed on the hypothesizing normally dis-
tributed continuous latent variables using a weighted least
square mean and variance adjusted estimator. We extracted from
each EFA only the first factor, which explained the highest percent-
age of variance: the amount of variance explained by the one-
factor solution was satisfactory, ranging from 45 % to 67 %. The
estimated loadings were then used to calculate the regression fac-
tor scores. Regression scores were categorized in tertiles (1st ter-
tile = low risk; 2nd tertile = medium risk; 3rd tertile = high risk)
for inclusion in the following regression models. For each EFA,
the number and the name of items included, their internal consis-
tency (Cronbach’s a), the estimated loadings, and the proportion of
deviance explained are reported in Table S1.

2.4.3. Regression models
Each participant reported their support towards a COVID-19

vaccination certificate or that unvaccinated people have to pay
for the COVID-19 medical expenses on a 7-point Likert scale. To
evaluate which factors influenced the respondent’s motivation to
take this measure related to the COVID-19 contagion, we employed
two different Cumulative Logistic Models (CLMs). To include vari-
ables, we adopted a backward stepwise regression model that
begins with a full model and, at each step, gradually removes vari-
ables from the regression model based on the Akaike Information
Criterion (AIC). The full model included age, gender, educational
level, employment status, a flu shot done in the 2019/2020 season,
Doubts about vaccinations in a categorical form (Low: �33, Med-
ium: 34–66, High: �67), PEC score, and the 6 factorial scores esti-
mated by the factorial analyses described above. With the
exception of the doubts about vaccinations, other continuous vari-
ables were categorized into three classes (low, medium, and high
category) according to tertiles of each marginal distribution. CLMs
were estimated using a maximum likelihood method. Results were
presented using Odds Ratios (ORs) by exponentiating the esti-
mated coefficients from the cumulative logistic regression and pro-
ducing its relative 95% Confidence Interval (95 % CI).

http://opinioni.net
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A further regression analysis was conducted by means of a lin-
ear regression model in order to explain which factors influenced
the Trust in institutions. The full model included the same vari-
ables considered in the CLMs and the variable selection was based
on the minimization of the AIC index. Results were reported by
means of the estimated coefficients and relative 95 % CIs.

The regression models were estimated through the R 4.0 pro-
gram [39], and for the CLMs we employed the ordinal package [9].

2.4.4. Classification tree analysis
A classification tree analysis was carried out in order to charac-

terize profiles with a low or high propensity to support a COVID-19
vaccination certificate or paying COVID-19 medical expenses.
Although the dependent variables were distributed on a Likert
scale, we considered them continuously distributed adopting a
splitting criterion based on the analysis of the variance. We tested
the inclusion of the same regressors used in the CLM regression,
but keeping the variables in continuous form for obtaining a more
discriminating power. Tree pruning strategy was adopted to
reduce classification tree overfitting considering the overall R2 as
indicator and fixing that at each classification step in the tree if
the R2 did not increase by 1 % the tree should be stopped. The clas-
sification tree analysis was performed by means of the rpart pack-
age on R environment [49].

3. Results

Among respondents, 22 % were offered the vaccination and only
12.7 % of them refused the vaccination (Figure S1). Among those
not yet eligible for the vaccination (78 %) the willingness to be vac-
cinated was high in 62 % of the participants (Figure S1) with a
skewed and bimodal distribution (Figure S2, median: 81, IQR:
50–100). The main characteristics of the sample, overall and by
vaccination-propensity status were reported in Table 1. Good
agreement emerges between the two measures, a vaccination cer-
Table 1
Main characteristics of the sample, overall and by vaccination status or propensity.

Characteristics Overall,
N = 1,5041

COVID-19 vaccine status

Refused,
N = 411

Low WTV,
N = 2251

Gender
Female 765 (51 %) 23 (56%) 134 (60 %)
Male 739 (49 %) 18 (44 %) 91 (40 %)
Age 47 (35, 57) 44 (34, 56) 44 (33, 55)
Area of residence
Center 392 (26 %) 5 (12 %) 64 (28 %)
North 691 (46 %) 22 (54 %) 102 (45 %)
South and Islands 421 (28 %) 14 (34 %) 59 (26 %)
Educational level
Low 607 (40 %) 22 (54 %) 113 (50 %)
Middle 602 (40 %) 14 (34 %) 87 (39 %)
High 295 (20 %) 5 (12 %) 25 (11 %)
Employment status
Employed 552 (37 %) 17 (41 %) 75 (33 %)
Entrepreneur 149 (9.9 %) 2 (4.9 %) 21 (9.3 %)
Healthcare worker 87 (5.8 %) 1 (2.4 %) 6 (2.7 %)
Not at work 588 (39 %) 19 (46 %) 102 (45 %)
Other 128 (8.5 %) 2 (4.9 %) 21 (9.3 %)
Flu shot in 2019/2020 season [Yes] 317 (21 %) 3 (7.3 %) 17 (7.6 %)
Doubts about vaccinations
Low [�33] 652 (43 %) 8 (20 %) 15 (6.7 %)
Medium [34–66] 417 (28 %) 5 (12 %) 44 (20 %)
High (�67] 435 (29 %) 28 (68 %) 166 (74 %)
Vaccination certificate 5 (3, 7) 1 (1, 3) 1 (1, 4)
Medical expenses 5 (2, 7) 1 (1, 2) 1 (1, 4)

1Median (IQR) or Frequency (%).
2Pearson’s Chi-squared test; Kruskal-Wallis rank sum test.
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tificate and policy for unvaccinated people to pay for the COVID-19
medical expenses (Spearman’s correlation: 71 %), with the pres-
ence of an evident polarization and concordance between these
two measures (Figure S3); their marginal distribution showed a
median value of 5 on a 7-point Likert scale (Table 1).

A higher proportion of females and younger people refused or
have a low WTV with respect to males and older people (gender
p = 0.002, age p < 0.001). There was no difference between the
area of residence on COVID-19 vaccine status. The educational
level pushed up both the WTV and the acceptance of the
COVID-19 vaccine (p < 0.001) while a significant difference in
the distribution of the employment status was observed among
the categories of COVID-19 vaccination status (p < 0.001). Almost
half of the respondents who had a flu shot in the season
2019/2020 had already received their COVID-19 vaccine or had
booked (42 % and 39 %, respectively) while the percentage
decreased to very low values among those who refused the
COVID-19 vaccine or had a low WTV propensity (7.3 % and
7.6 %, respectively). Both the support towards the vaccination cer-
tificate and medical expenses showed a strong correlation with
the current vaccination status passing from low values for those
who refused the COVID-19 vaccine to high values for those who
had already done the vaccine.

The pairwise marginal distribution and Spearman’s correlations
between 6 scores resulting from the EFAs performed on 6 dimen-
sions with also the PEC are shown in Fig. 1. We found positive
agreement between COVID-19 conspiracy and Conspiracy mental-
ity (Spearman’s q = 0.589) and the Pandemic fatigue (q = 0.370). A
negative correlation was seen between COVID-19 conspiracy and
Trust in institutions (q = -0.322). The COVID-19 perceived risk
score was positively correlated with the subscale of the Openness
to revising one’s viewpoint (q = 0.140) and negatively correlated
with the Pandemic fatigue (q = -0.166). The scores produced by
the 6 EFAs marked change by vaccination status (p < 0.001,
Table 2).
P-value2

Medium WTV,
N = 2241

High WTV,
N = 7311

Booked,
N = 1241

Received,
N = 1591

0.002
131 (58 %) 341 (47 %) 59 (48 %) 77 (48 %)
93 (42 %) 390 (53 %) 65 (52 %) 82 (52 %)
46 (34, 55) 47 (34, 57) 57 (44, 67) 50 (39, 60) <0.001

0.24
59 (26 %) 194 (27 %) 29 (23 %) 41 (26 %)
101 (45 %) 347 (47 %) 48 (39 %) 71 (45 %)
64 (29 %) 190 (26 %) 47 (38 %) 47 (30 %)

<0.001
111 (50 %) 281 (38 %) 38 (31 %) 42 (26 %)
86 (38 %) 298 (41 %) 61 (49 %) 56 (35 %)
27 (12 %) 152 (21 %) 25 (20 %) 61 (38 %)

<0.001
86 (38 %) 272 (37 %) 38 (31 %) 64 (40 %)
22 (9.8 %) 86 (12 %) 11 (8.9 %) 7 (4.4 %)
4 (1.8 %) 18 (2.5 %) 13 (10 %) 45 (28 %)
83 (37 %) 295 (40 %) 50 (40 %) 39 (25 %)
29 (13 %) 60 (8.2 %) 12 (9.7 %) 4 (2.5 %)
31 (14 %) 152 (21 %) 48 (39 %) 66 (42 %) <0.001

<0.001
32 (14 %) 434 (59 %) 62 (50 %) 101 (64 %)
120 (54 %) 177 (24 %) 38 (31 %) 33 (21 %)
72 (32 %) 120 (16 %) 24 (19 %) 25 (16 %)
4 (2, 5) 6 (4, 7) 5.50 (4, 7) 6 (4, 7) <0.001
4 (1, 5) 6 (4, 7) 5 (3, 7) 6 (4, 7) <0.001



Fig. 1. Pairwise marginal distribution and Spearman’s correlation between six regression scores resulted by EFA and by values of Profile of emotional competence.
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3.1. Regression models

Results of the CLM regressions (Table 3) showed a great impact
of COVID-19 vaccine status with a similar OR for both the measures
for those who had received or booked the vaccine or with high
WTV compared with those who reported a medium WTV (all
ORs > 1.5 and with p-values < 0.05). Conversely, low WTV or the
refusal of the COVID-19 vaccine reported a high likelihood of low
scores for the two dependent variables.

These estimates were adjusted for a series of co-determinants
that had a significant effect on the response variable. In particular,
the adverse effect of the doubts about vaccinations was similar for
both the measures, while only the elderly exhibited stronger sup-
port towards the vaccination certificate (OR:1.46, 95 %CI: 1.05–
2.03). The COVID-19 perceived risk showed a protective effect on
5

the adoption of these two measures while the opposite effect
was observed for the COVID-19 conspiracy. Considering the belief
in conspiracy theories as an additional esplicative variable in the
regression model following our goodness-of-fit criterion, it
reported to have a lowmarginal adjusted influence on the two con-
sidered outcomes. Conversely, high values on Openness to revising
one’s viewpoint led to higher values on the adoption of these two
measures. Only for the medical expenses, we observed a protective
influence of those who had a flu shot in the 2019/2020 season and
who reported a high PEC.

The second regression model estimated considering the Trust
in institutions as the main outcome reported as regressors a ser-
ies of variables as Doubts about vaccinations, COVID-19 vaccine
status, and COVID-19 perceived risk, which was already included
in the previous CLMs regression, partially justifying the absence



Table 2
Factorial scores of the 6 dimensional scales and score of Profile of emotional competence, overall and by COVID-19 vaccine status.

Characteristics Overall,
N = 1,5041

COVID-19 vaccine status P-value2

Refused,
N = 411

Low WTV,
N = 2251

Medium WTV,
N = 2241

High WTV,
N = 7311

Booked,
N = 1241

Received,
N = 1591

COVID-19 perceived risk 0.19
(�0.54, 0.75)

�0.50
(�1.65, 0.40)

�0.46
(�1.64, 0.48)

0.20
(�0.55, 0.65)

0.33
(�0.33, 0.80)

0.25
(�0.38, 0.86)

0.24
(�0.33, 0.74)

<0.001

Pandemic fatigue 0.07
(�0.63, 0.68)

0.30
(�0.62, 1.00)

0.51
(�0.12, 1.01)

0.23
(�0.38, 0.69)

�0.03
(�0.76, 0.57)

�0.09
(�0.71, 0.59)

�0.11
(�0.68, 0.35)

<0.001

COVID-19 conspiracy �0.01
(�0.78, 0.63)

0.57
(0.06, 1.31)

0.85
(0.39, 1.38)

0.40
(�0.06, 0.78)

�0.44
(�0.96, 0.33)

�0.17
(�0.91, 0.41)

�0.58
(�1.08, 0.27)

<0.001

Conspiracy mentality 0.08
(�0.79, 0.66)

0.33
(�0.46, 0.77)

0.41
(�0.19, 1.20)

0.17
(�0.46, 0.69)

�0.13
(�0.92, 0.54)

0.10
(�0.64, 0.70)

�0.25
(�0.92, 0.49)

<0.001

Openness to revising one’s viewpoint 0.03
(�0.61, 0.83)

�0.17
(�1.18, 0.75)

�0.07
(�0.80, 0.77)

�0.07
(�0.95, 0.50)

0.03
(�0.40, 0.89)

0.10
(�0.28, 0.95)

0.19
(�0.61, 0.91)

<0.001

Trust in institutions 0.13
(�0.71, 0.68)

�0.34
(�1.07, 0.22)

�0.90
(�1.55, 0.02)

�0.03
(�0.75, 0.31)

0.26
(�0.44, 0.85)

0.25
(�0.40, 0.71)

0.35
(�0.19, 0.90)

<0.001

Profile of emotional competence 4.35
(4.00, 4.75)

4.20
(4.00, 4.60)

4.35
(4.00, 4.75)

4.30
(4.00, 4.75)

4.35
(4.00, 4.72)

4.35
(4.05, 4.71)

4.35
(4.00, 4.80)

0.83

1Median (IQR) or Frequency (%).
2Kruskal-Wallis rank sum test.

Table 3
Odds Ratios (ORs) estimated by a CLM regression models on willingness to adopt a Vaccination certificate or unvaccinated people have to pay for the COVID-19 medical expenses
respect to the reference category*.

Vaccination certificate Medical expenses

Predictors OR 95 %CI P-value OR 95 %CI P-value

Doubts about vaccinations [Medium] 0.61 0.47 – 0.79 <0.001 0.62 0.48 – 0.81 <0.001
Doubts about vaccinations [High] 0.35 0.26 – 0.47 <0.001 0.36 0.27 – 0.49 <0.001
Age-class [18–25] 0.78 0.56 – 1.07 0.125 0.80 0.58 – 1.10 0.166
Age-class [26–45] 0.93 0.75 – 1.15 0.504 1.19 0.96 – 1.48 0.107
Age-class [66–90] 1.49 1.07 – 2.06 0.017 1.30 0.94 – 1.80 0.119
COVID-19 perceived risk [Medium] 1.65 1.30 – 2.08 <0.001 1.56 1.24 – 1.98 <0.001
COVID-19 perceived risk [High] 3.07 2.40 – 3.92 <0.001 1.96 1.53 – 2.50 <0.001
COVID-19 conspiracy [Medium] 0.65 0.49 – 0.85 0.002 0.76 0.58 – 1.01 0.056
COVID-19 conspiracy [High] 0.48 0.35 – 0.67 <0.001 0.56 0.40 – 0.77 <0.001
Conspiracy mentality [Medium] 0.94 0.73 – 1.21 0.615 0.84 0.66 – 1.08 0.182
Conspiracy mentality [High] 1.29 0.98 – 1.70 0.074 1.22 0.93 – 1.61 0.159
Openness to revising one’s viewpoint [Medium] 1.53 1.22 – 1.92 <0.001 1.45 1.15 – 1.82 0.001
Openness to revising one’s viewpoint [High] 1.58 1.24 – 2.02 <0.001 1.44 1.12 – 1.84 0.004
COVID-19 vaccine status [Received] 2.39 1.62 – 3.53 <0.001 2.53 1.72 – 3.75 <0.001
COVID-19 vaccine status [Booked] 1.67 1.11 – 2.51 0.014 1.75 1.15 – 2.68 0.009
COVID-19 vaccine status [Refused] 0.24 0.12 – 0.48 <0.001 0.27 0.13 – 0.55 <0.001
COVID-19 vaccine status [Low WTV] 0.44 0.30 – 0.63 <0.001 0.60 0.41 – 0.86 0.005
COVID-19 vaccine status [High WTV] 2.32 1.73 – 3.10 <0.001 2.37 1.77 – 3.17 <0.001
Flu shot in 2019/2020 season [No] 0.77 0.60 – 0.98 0.034
Profile of emotional competence [Medium] 0.93 0.74 – 1.16 0.524
Profile of emotional competence [High] 0.75 0.59 – 0.96 0.023
Observations 1504 1504
R2 Nagelkerke 0.363 0.301

*reference category: Doubts about vaccinations [Low], Age-class [46–65], COVID-19 perceived risk [Low], COVID-19 conspiracy [Low], Conspiracy mentality [Low], Openness
to revising one’s viewpoint [Low], COVID-19 vaccine status [medium WTV], Flu shot in 2019/2020 season [Yes], Profile of emotional competence [Low].
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of the Trust in institutions in the previously estimated models
(Table S2).
3.2. Regression tree analysis

The results of the regression tree performed separately on the
support towards the vaccination certificate and charging medical
expenses are reported in Fig. 2. Considering vaccination certificate,
having already received or booked the COVID-19 vaccine or having
a high WTV was the most discriminant variable; this latter in con-
junction with very low doubts about vaccinations showed the
highest propensity towards this measure (average value = 6.1),
reached by 23 % of the sample. On the other side, having refused
the COVID-19 vaccine or having a low-to-medium WTV reported
the lowest willingness to support the vaccination certificate, and
people who had a low COVID-19 perceived risk and high doubts
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about vaccinations probably did not accept the use of a vaccination
certificate (average value = 1.7, 10 %).

Doubts about vaccinations and COVID-19 vaccine status influ-
enced the belief that unvaccinated people have to pay for their
medical expenses if they get infected. In particular, those people
who already had done or booked the COVID-19 vaccine or with a
high WTV, low doubts about vaccinations (<32 points) reported
high support towards this measure (average value = 5.6, 39 %).
4. General discussion

In the present work, we asked an Italian representative sample
to what extent they were favorable towards the likely introduction
of a COVID-19 vaccination certificate, that some people would
eventually welcome as a way to end the pandemic, while others
could judge as a way to discriminate against unvaccinated individ-



Fig. 2. Results of the classification tree estimated for the willingness to adopt a vaccination certificate or that unvaccinated people have to pay for the COVID-19 medical
expenses. *OROV: Openness to revising one’s viewpoint.
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uals. Furthermore, we investigated to what extent respondents
were favorable to requiring people who refuse the vaccine to pay
for their own medical expenses in case of hospitalization due to
COVID-19, despite Italy having a public healthcare service.

In the regression models, we found that high (vs. low) levels of
COVID-19 perceived risk positively predicted the support for both
the vaccination certificate and the medical expenses. Similarly,
having a high (vs. low) level of COVID-19 conspiracy and high
(vs. low) doubts about vaccinations in general strongly decrease
the support for both the measures. A similar trend was also found
when considering the COVID-19 vaccine status. Specifically, those
who already received the vaccine or are highly willing to receive
it are more favorable towards both measures, whereas those who
have refused the vaccine or are not willing to receive it strongly
oppose them. The results of the regression tree analysis further
support the contribution of doubts about vaccinations and
COVID-19 vaccine status. Additionally, we found that intellectual
humility positively predicts the adherence to both measures, and
that older people are more willing to adopt the vaccination certifi-
cate, but no effect of age was found on medical expenses. Besides,
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having employed a backward stepwise regression model method-
ology based on the AIC, flu vaccination and PEC were included only
in the medical expenses model and suggested that those who did
not receive the flu vaccine in 2019/2020 and those who are more
able to manage emotions are also less willing to accept the idea
of charging medical expenses to the unvaccinated people in case
of COVID-19 hospitalization. Consistent with the literature, we
found that high risk perception associated with COVID-19 posi-
tively influences adherence to protective behaviors, such as com-
pliance with social distancing and mask wearing [25] and
immunizations [7]. These findings are also supported by several
theories including the Health Belief Model [42], the Protection
Motivation Theory [40], and the Affect Heuristic [47] which show
that risk perception is a predictor of behavior. Moreover, our
results are also supported by previous works suggesting that low
adherence to flu vaccination [7], high doubts about vaccinations
in general [1,35,36], and high level of conspiracy [13,33] are
strongly associated with a decrease in the acceptance of preventive
behaviors. Contrary to our hypotheses, female gender and trust in
institutions were not significant predictors in either model. How-
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ever, this is likely due to the fact that the variability is already
explained by other variables included in the models, as confirmed
by the additional regression analysis on trust in institutions.

To the best of our knowledge, these are among the first findings
to investigate the effect of emotional competence and intellectual
humility concerning the COVID-19 context [43]. Regarding the lat-
ter, the results are in line with recent works showing that more
intellectually humble people, those who change their views in
the face of alternative evidence, are more likely to support preven-
tive behaviors, including vaccine adherence [46,22].

To sum up, we found that the factors predicting compliance
towards the COVID-19 vaccination certificate are the same as those
predicting propensity towards vaccination. This is an important
finding, consistent with our hypotheses, but not yet demonstrated
empirically. While the two measures can be seen as tools aimed at
protecting against infection, the results are not trivial given that
some people, even people with a favorable attitude towards vacci-
nation, may perceive the vaccination certificate as limiting individ-
uals’ rights. It was, therefore, important to test this hypothesis,
since Italy was among the first countries to introduce the EU
COVID-19 digital pass, which was then implemented in other
countries. The results involving out-of-pocket medical costs for
the unvaccinated people are more surprising. Indeed, we observe
almost a complete overlap with the predictors driving vaccination
certificate adherence. This is interesting as charging the medical
costs to those who refused vaccination cannot be considered as a
direct tool to protect against infection, and it is not even conceiv-
able in the Italian context. We can speculate that compliance with
this measure might be seen as an emotional response of anger or
worry, or even understood as a kind of punishment inflicted on
the unvaccinated people. In other words, people who agreed to
get vaccinated and who would be using the vaccination certificate
might blame the unvaccinated who are not contributing to the
fight against the pandemic, are not honoring a civil duty and rep-
resent a threat of new infections. Similar reactions have been
reported in other countries, albeit anecdotally [41,3]. Indirect sup-
port for our speculation comes from the results involving the emo-
tional competence scale, showing that people who better manage
and regulate their emotions are less likely to support charging
healthcare costs to hospitalized unvaccinated individuals. A dis-
cussion about the ethical aspects related to this issue is beyond
the scope of this study, but this finding, which is part of a larger
debate about personal responsibility associated to life-style related
diseases, suggests that in this specific situation most people
believe that individuals have to bear the consequences of their
choices (for some arguments against the idea that holding individ-
uals responsible for their health should motivate them to change
their behaviors, see, for example, [17,6]).

Besides these considerations, EU COVID-19 Digital pass and vac-
cine mandates as a way to increase vaccination uptake rates, thus
reducing the transmission of SARS-CoV-2, are being discussed in
many countries. In Italy, COVID-19 vaccination has become
mandatory for healthcare workers since April 1, 2021. The
COVID-19 Green pass was first introduced for access to public or
cultural events, long distance travels, and non-essential indoor
seating areas of bars and restaurants (6 August 2021); it was then
extended to all people employed in the educational sector (anyone
working in nurseries, schools, and universities, 1 September 2021),
and later to all workers in any setting (15 October 2021) (see [31]
for a list of governmental regulations), yielding to one of the high-
est uptake rate of vaccination in Europe (as of July 2022, cumula-
tive uptake of at least one dose in EU: 75.3 %; in Italy 85.1 %, see
[16]).

Some studies and reviews about what the public think of
COVID-19 mandates and certificates are being published, and the
results are mixed, showing that people are generally favorable
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(as for other vaccines [21]), but with some exceptions [14,11].
Our study makes an important contribution to this literature,
showing that the Italian public favors the possibility that the
unvaccinated should not have access to certain activities.

Future research could develop longitudinal studies to evaluate
the adherence over time to different measures of virus contain-
ment as well as the role emotion regulation competences may play
over the long term in health emergency management. In addition,
it would be interesting to investigate explicitly whether vaccinated
individuals hold the unvaccinated responsible for the pandemic’s
protraction.

This study has limitations: first, data were collected before the
COVID-19 digital certificate was discussed and introduced, thus
respondents’ answers might have not been fully (in)formed. Con-
versely, this could be an advantage as opinions were collected
before the issue was politicized and drove polarization and pro-
tests. Second, we assessed support only for a ‘‘soft” application of
the vaccination certificate (to access public events, indoor seating
at bars and restaurants), whereas the effective Green pass was later
gradually hardened (for any worker). However, having found sim-
ilar results concerning the even stricter policy about medical
expenses, we do not expect this pattern of results to be different
for stricter vaccination certificate policies. Further, in line with
our data, recent data showed that in November 2021, 78 % of the
Italian population consider the vaccination certificate as a valuable
tool to protect citizens [12].

5. Conclusion

Recently, several countries both in Europe and abroad, are tak-
ing some economic action against those who did not get a vaccine.
In Germany several Länder have decided to suspend the salary of
unvaccinated in quarantine, while Austria introduced a lockdown
only for unvaccinated, and Singapore demanded payment for med-
ical care from COVID-19-infected patients who are unvaccinated. A
drastic measure that is often advocated is mandatory vaccination.
Although this may seem the easiest solution, this is associated with
strong criticalities. On one side the popular discontent may
become even more fierce, on the other side the difficulties to
implement the mandate are not easy to overcome. In this world
wide dynamic context, our results are paradigmatic of a situation
in which people no longer intend to pay the price (not just
metaphorically speaking) for choices made by those who do not
intend to immunize themselves.
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