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Introduction: The aim of the study is to understand the evolution of COVID-19 vaccine acceptance over
the key 7-month vaccine campaign in Italy, a period in which the country moved from candidate vaccines
to products administered to the public. The research focus points to evaluate COVID-19 vaccine attitudes
in adults and their children, propension towards compulsory vaccination, past and present adherence to
anti-flu and anti-pneumococcal vaccines, and the reasons for trust/mistrust of vaccines.
Methods: Italian residents aged 16->65 years were invited to complete an online survey from September
2020 to April 2021. The survey contained 13 questions: 3 on demographic data; 8 on vaccine attitudes;
and 2 open-ended questions about the reasons of vaccine confidence/refusal. A preliminary word fre-
quency analysis has been conducted, as well as a statistical bivariate analysis.
Results: Of 21.537 participants, the confidence of those in favor of the COVID-19 vaccine increases of 50 %
and the number of people who wanted more information decreases by two-third. Willingness to vacci-
nate their children against COVID-19 also increased from 51 % to 66.5 %. Only one-third of the strong
vaccine-hesitant participants, i.e. 10 %, remained hostile. Compulsory vaccination showed a large and
increasing favor by participants up to 78 %, in a way similar to their propensity for children’s mandatory
vaccination (70.6 %). Respondents’ past and present adherence to anti-flu and anti-pneumococcal vacci-
nes does not predict their intentions to vaccinate against COVID-19. Finally, a semantic analysis of the
reasons of acceptance/refusal of COVID-19 vaccination suggests a complex decision-making process
revealed by the participants’ use of common words in pro-and-cons arguments.
Conclusion: The heterogeneity in the COVID-19 vaccine hesitancy, determinants and opinions detected at
different ages, genders and pandemic phases suggests that health authorities should avoid one-size-fits-
all vaccination campaigns. The results emphasize the long-term importance of reinforcing vaccine infor-
mation, communication and education needs.
� 2023 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

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

Vaccines are one of the most effective tools for preventing infec-
tious diseases. Especially during pandemics, widespread public
uptake of the vaccine is crucial to control the contagion, reduce
mortality and control the disease [1–3]. Vaccine hesitancy (hence-
forth, VH), i.e. the delay, reluctance or refusal of vaccination
despite their availability, led to increases in disease outbreaks in
multiple countries in the past decade and today is a growing global
public health threat. TheWHO declared it to be one of the ten main
health threats in 2019. Previously, we studied the difficulty of car-
rying out vaccination campaigns on a global scale [4], the impact of
VH for routine vaccination in one of the Italian regions with the
lowest vaccination rate [5], as well as the neuro-cognitive determi-
nants which are at the base of VH [6,7].

In the wake of the COVID-19 pandemic, different population
sub-groups of various nations have revealed different levels of
hesitancy towards COVID-19 vaccines [8,9]. When the production
of different vaccines against SARS-CoV-2 was on the horizon, data
revealed that in Europe approximately 1 person out of 4 was not
willing to be vaccinated [10], but after a series of national lock-
down measures, the approval of some COVID-19 vaccines and
the start of the global vaccination programmes, VH has gradually
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lessened. Nevertheless, the evolution of factors influencing the
hesitancy and/or acceptance of COVID-19 vaccines before and dur-
ing the vaccination campaign remains unclear. Several determi-
nants of hesitancy may have indeed influenced the social attitude
towards COVID-19 vaccines [11–13]. In particular, according to
SAGE VHMatrix [14–16], ‘‘contextual influences” such as extensive
media exposure, ‘‘individual/group influences” such as vaccine
safety, demographic characteristics of individuals and perceptions
of vaccination risks/benefits, or ‘‘vaccine-specific issues” such as
the introduction of innovative vaccines, delivery programs (mass
vaccination campaign) and strength of recommendation (compul-
sory or not) might have played some role on vaccine confidence,
especially in a pandemic context [17,18]. More recently, other
analyses integrated these three categories of determinants with
two others: one concerning systematic errors of judgment (cogni-
tive bias) towards both vaccines and infectious disease risks, typi-
cally present in individuals whose vaccination decision-making is
inadequately associated with factors such as perceived risk, ambi-
guity, uncertainty, and feeling of loss, and who are prone to con-
spiracy theories; the other regarding the mistrust in institutions
and experts, typically present in individuals who adhere to anti-
establishment views and have scarce propensity towards some
democratic and collectivist goals [19–23].

Beginning in December 2020, the Italian COVID-19 vaccination
campaign aimed at covering the entire population by using two
m-RNA (Comirnaty, Pfizer/BioNTech, and Spikevax mRNA-1273,
Moderna) and two DNA (Vaxzevria, AstraZeneca, and Ad26.COV2.
S, J&J2) vaccines [24]. Given the arrival of second waves of the pan-
demic in absence of any candidate vaccine on the immediate horizon
in September 2020, the aim of the study was to understand the evo-
lution over the key 7-month vaccine campaign in Italy of the atti-
tudes and intentions towards candidate and existing COVID-19
vaccines for adults and their children [25–29], by comparing these
with both respondents’ attitudes towards adults and children’s
mandatory vaccines [30–33] and past and current propensity for
seasonal flu and pneumococcal vaccines [34–36], as well as to ana-
lyze the trust/mistrust reasons of acceptance/refusal of COVID-19
vaccination.
2. Methods

The survey was conducted by the CNR Interdepartmental Cen-
ter for Research Ethics and Integrity as a part of a larger research
project on vaccine hesitancy (Vaccine Hesitancy Forum). The ques-
tionnaire was administered to Italian residents (>16yo) between
September 18th 2020 and April 13th 2021, corresponding to the
following pandemic epidemiological phases: low transmission
intensity (September 2020), progressive increase in the transmis-
sion intensity (October 2020), high transmission intensity and
2nd COVID-19 lockdown period (from November 6th 2020 to Jan-
uary 15th 2021), high transmission intensity with social restric-
tions (from January 16th 2021 to April 13th 2021). These phases
were the key 7-months for COVID-19 vaccines attitudes, as we
moved from promising experimental candidates to actually avail-
able vaccines, administered to the public.

The questionnaire has been developed and published through
the EUSurvey platform, the European Commission’s multilingual
opensource online survey management tool which complies with
2 The two European and Italian regulatory agencies, EMA and AIFA, approved the
Comirnaty vaccine on 23 December 2020, the mRNA-1273 vaccine between 5 and 6
January 2021, and the Vaxzevria vaccine between 29 and 30 January: all the first 3
vaccines were made available to the Italian population a few days after approval. On
the other hand, the Ad26.COV2.S vaccine was approved between 11 and 12 March
but was made available for distribution on 21 April 2021, and therefore is not among
those present in this survey concluded on April 13th 2021.

3 https://ec.europa.eu/eusurvey/home/welcome.
4 https://ec.europa.eu/eusurvey/home/privacystatement; https://ec.europa.eu

info/cookies_en.
5 Ministero della Salute: Monitoraggio settimanale Covid-19, report 12–18 Aprile

2021 (Ministry of Health: Weekly Covid-19 monitoring, report 12–18 April 2021)
https://www.salute.gov.it/portale/nuovocoronavirus/dettaglioNotizieNuovoCoron
avirus.jsp?lingua=italiano&menu=notizie&p=dalministero&id=5442.

6 Italian Law Decree 2021, April 1, No. 44.
,
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privacy regulations.3 The survey was anonymous, no personal infor-
mation of any kind was entered into the open question boxes, only
technical cookies were activated and no IP address was identified
or tracked.4 Researchers were not able to identify individuals filling
out the questionnaire. The information collected has been used
solely for scientific purposes. A study description has been provided
to participants, detailing research aspects and the nature of the col-
lected data. Invitations have been sent through social media (What-
sapp, Facebook) and mailing lists available to the CNR for similar
surveys.

The survey contained 13 questions: 3 on demographic data such
as gender, age and Italian region of residence; 8 on vaccine atti-
tudes; and 2 open-ended questions about the reasons of vaccine
confidence/refusal.

A preliminary word frequency analysis has been conducted, as
well as a statistical bivariate analysis using advanced excel formu-
las and functions.

Two ethical reviews were issued respectively by the National
Ethics Committee for COVID-19 Clinical Trials (n. 70/2020) and
by the CNR Research Ethics and Integrity Committee
(n. 0038539/2022).
3. Results

As shown in Table 1, a total of 21.537 questionnaires were col-
lected during a period of seven-months,from September 18th 2020
to April 13th 2021, but we report here data divided into three tem-
poral phases to analyze the different public perceptions corre-
sponding to three different periods of the Italian vaccine
campaign: phase 1 (from September 19th 2020 to December
26th 2020) spans from a period of poor media coverage of
COVID-19 vaccine candidates to the official inauguration of the
campaign with EU Vaccination Day; phase 2 (from December
27th 2020 to February 8th 2021) covers the early national vaccina-
tion programme with two m-RNA vaccines (Comirnaty and Spike-
vax) exclusively available for physicians and health care workers;
phase 3 (from February 9th 2021 to April 13th 2021) starts, by
including a third DNA (Vaxzevria) vaccine, with the public cam-
paign targeted to elders (>80 yo), fragile people and school/univer-
sity teachers, and ends with an expansion of the categories of
elderly people involved (>70 yo) and about 12.5 % of the Italian
population vaccinated.5 On April 1st 2021, two weeks before the
conclusion, Italy was the first country in Europe to make vaccination
against COVID-19 mandatory for healthcare workers by imposing
restrictions in cases of non-compliance6.

Among the participants, women were prevalent compared to
men in all three phases (W. 62.7 % vs M. 37.3 %), with a large preva-
lence (76.3 %) of middle-aged participants (31–65 yo). The regional
distribution of participants, although showing a general predomi-
nance of the center-north Italy and of the islands, remained con-
stant in all regions in all phases, except three regions
(Lombardia, Veneto, Emilia-Romagna) which, having been mostly
affected by the pandemic, showed an increase of about 4 times
in the residents’ participation between phase 1 and 2. Since Lom-
bardy is the region with the highest number of participants, to
evaluate any bias and deviations we separated this region from
all the others and checked the results of the answers: they did
/

:
-
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Table 1
Characteristics of survey respondents.

Respondents n = 21537

Sex
Female
Male
I prefer not to say
No answer

n = 13619
n = 7889
n = 34
n = 0

63.24 %
36.61 %
0.16 %
0 %

Age
16–30
31–50
51–65
Over 65
No answer

n = 2059
n = 8693
n = 7754
n = 3031
n = 0

9.56 %
40.36 %
36 %
14.07 %
0 %

Italian region
Lombardia
Lazio
Piemonte
Emilia Romagna
Veneto
Toscana
Others
No answer

n = 7005
n = 2435
n = 2352
n = 2040
n = 1606
n = 1550
n = 4549
n = 0

32.53 %
11.31 %
10.92 %
9.47 %
7.46 %
7.2 %
21.13 %
0 %

Seasonal flu vaccine (past years)
Yes
No
No answer

n = 7484
n = 14053
n = 0

34.75 %
65.25 %
0 %

Pneumococcal polysaccharide vaccine (past years)
Yes
No
No answer

n = 1991
n = 19546
n = 0

9.2 %
90.7 %
0 %
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not change, i.e. with or without Lombardy they differ between 0
and 1 %.

In the seven-month period analyzed, in all ages the strong and
clear willingness (see Table 2 answers 4.1, 4.2) to be vaccinated
against COVID-19 increased constantly from 57.9 % in phase 1, to
84.6 % and 87 % in phase 2 and 3, whereas the mild willingness (an-
swer 4.3) fell sharply by two-third (30.2 %, 11.1 %, 9 %). Further-
more, in all ages an increasing favor towards compulsory
vaccination against COVID-19 vaccine was also observable for the
same phases from 70.8 % in phase 1, to 72.6 %, and 78.1 % in phase
2 and 3. Compared to all the other age groups, the support of com-
pulsory vaccination was less significant in adult men and women
(51–65 yo): in particular, in phase 1 the opposition of this group
was double (17.3 % vs 9 % all ages), although tending to align to
the other age groups in phase 3 (8.6 % vs 6.6 % all ages).

From phase 1 to 3, the participants with strong and clear will-
ingness to vaccinate their children against COVID-19 (answers
12.1, 12.2) increased on average from 51 % to 66.5 %, whereas
the moderate willingness (answer 12.3) diminished from 26.5%
to 10.2 % and the contrary almost halved from 9 % to 4.1 %. As
for compulsory vaccination for their children, participants also
showed to be largely in favor to it in all three phases (66.3 %,
64.6 %, 70.6 %), albeit to a minor extent, and with a lesser increase
over time, if compared to the propensity for adult mandatory vac-
cination (71 %, 72 %, 78 %). Noteworthy, adult women (51–65 yo)
halved their opposition to the obligation for children from 16 %
to 8 % from phase 1 to 3.

By correlating the propensity to be vaccinated with the one
towards compulsory vaccination, we noticed that among respon-
dents willing to vaccinate (answers 4.1, 4.2, 4.3) against COVID-
19, three-quarters (75.1 %) of men and women of all ages were also
in favor of mandatory vaccination (in all three phases), while the
17.8 % were uncertain and the remaining (7.1 %) were against. In
this correlation, the less favorable group (61.6 %) was represented
by young and adult women (31–65 yo) during phase 1, i.e. before
the availability of any vaccine.
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The same correlation focused on mandatory vaccine for children
showed that respondents of all ages were steadily in favor of both,
rising from 65.4 % in phase 1 to 70 % in phase 3. The group that was
less favorable to the obligation for children in all phases (54 %,
54 %, 58 %) was again represented by women, in particular adult
ones (31-50yo). Interestingly, even among those who were not in
favor of vaccines (answers 4.4, 4.5, 4.6) there was a small percent-
age of 4.4 % in favor of compulsory vaccination for adults and of
2.2 % for children.

Moreover, we correlated the propensity for the anti-COVID-19
vaccine with the present (answer 6.1, 6.2, 6.3) and past (7.1, 7.2)
propensity for anti-flu vaccines, as well as with the present (8.1,
8.2, 8.3) and past (9.1, 9.2,) propensity for anti-pneumococcal vac-
cine. As expected, participants used in the last years to be vacci-
nated against seasonal flu showed a similar propensity to get
vaccinated against COVID-19. We also noticed, especially between
phase 1 and 2, a decrease in propensity for the anti-flu vaccine in
young and adult respondents (16–65 yo), while in seniors (>65
yo) this trend is reversed. Noteworthy, from 20 % to 50 % of the
young and adult respondents (16-50yo) who in the past were not
vaccinated for the seasonal flu (answer 6.2, 6.3) expressed willing-
ness to vaccinate against COVID-19.

The trend of propensity for anti-pneumococcal vaccine for par-
ticipants favorable to COVID-19 vaccination was similar to that of
anti-flu vaccine but lower of about 25–30 %, i.e., between 8 and
15 % for young and adult (16-50yo) and about 15–50 % for senior
(>51yo). A similarity that can also be found in the seasonal trend
of propensity from phase 1 to 3, decreasing in young and adult
respondents (16–65 yo) and increasing in seniors (>65).

Finally, qualitative analysis on the two open-ended questions
(answers 10–11 and 14–15) reveals that 8 out of 10 of the respon-
dents (81.4 %) provided arguments about their vaccine confidence
or refusal. Significantly, one fifth (20.5 %) of them, i.e. 3600 respon-
dents, completed both the field ‘‘I trust vaccines because. . .”
(answer 10) and ‘‘I don’t trust vaccines because. . .” (answer 11)
or the field ‘‘Concerning my children, I trust vaccines because. . .”
(answer 14) and ‘‘Concerning my children, I don’t trust vaccines
because. . .” (answer 15), with lists of pro-and-cons reasons,
although the great majority of them was in favor of vaccine, in line
with the general results of the survey. We conducted a preliminary
Word Frequency Analysis through NVivo 12 Plus, which provided
an overall idea of the most common concepts used in our corpus
of responses (see Table 3). We found that the two lists of the 20
high frequency words used by participants when commenting on
the opposite ideas (trust vs don’t trust) were almost the same,
i.e. with ‘trust’, ‘disease’ and ‘science’ at the top of both lists, even
if in different positions. The lexical analysis found that pro-and-
cons arguments referred to the same semantic areas with the sole
change of the structure between affirmative and negative sen-
tences or vice versa (i.e., I trust or I do not trust), a result we intend
to better investigate in the ongoing new survey. Furthermore, we
noticed that in the ‘‘trust” group there was a prominence of
concepts that refer to science, its methods and procedures (e.g.
‘‘approved”, ‘‘prevention”, ‘‘scientifically”, ‘‘instrument”), while in
the ‘‘don’t trust” group medical and clinical aspects of COVID-19
prevailed (e.g. ‘‘secondary effects”, ‘‘long term outcome”, ‘‘adverse
reactions”).

The answer ‘‘I prefer not to answer” was negligible (less than
0.2 %) and the ‘‘no answer” option is substantially absent.
4. Discussion

Started on September 18th 2020, when COVID-19 vaccines
were still hypothetical vaccine candidates almost ignored by main
Italian and international media, our study on VH shows that as



Table 2
Questions administered (original in Italian) [Word version].

1. - Gender:
1) Female; 2) Male; 3) I prefer not to answer
2. - Age:
1) 16–30 yo; 2) 31–50 yo; 3) 51–65 yo; 4) > 65 yo
3. - Region where I normally reside:
1. Abruzzo; 2) Basilicata; 3) Calabria; etc . . . (list of the 20 Italian regions).
4. - When a vaccine against Covid-19 becomes available:
1) I will definitely get the vaccine, even multiple vaccines against Covid-19 if available.
2) I will definitely get the vaccine.
3) I will probably get the vaccine, but I will get more information first.
4) I probably will not get the vaccine, but I will get more information first.
5) I will not get the vaccine.
6) In no case I will get the vaccine.
7) I cannot answer at this moment.
5. - Concerning the mandatory vaccination against Covid-19, I am:
1) In favour.
2) Contrary.
3) Uncertain.
6. - Concerning the seasonal flu vaccine, this year:
1) I will get vaccinated or have already been vaccinated.
2) I will not vaccinate.
3) I do not know yet whether to get vaccinated.
7. - Over the past years:
1) I have already been vaccinated against seasonal flu.
2) I have never been vaccinated against seasonal flu.
8. - With respect to the pneumococcal (pneumonia) vaccine, this year:
1) I will vaccinate or have already been vaccinated.
2) I will not vaccinate.
3) I don’t know yet whether to get vaccinated.
9. - Over the past years:
1) I was already vaccinated against pneumococcal disease (pneumonia).
2) I have never been vaccinated against pneumococcal disease (pneumonia).

10. - I trust vaccines because. . . (Enter text with minimum 3 and maximum 1500 characters)

11. - I don’t trust vaccines because. . . (Enter text with minimum 3 and maximum 1500 characters)
12. - When a Covid-19 vaccine becomes available:
1) I will definitely have my child vaccinated, even with multiple Covid-19 vaccines if available.
2) I will definitely have my child vaccinated.
3) I will probably have my child vaccinated, but I will get more information first.
4) I will probably not vaccinate my child, but I will get more information first.
5) I will not vaccinate my child.
6) I will not vaccinate my child under any circumstances.
7) I don’t know how to answer at this moment.
13. - Concerning the mandatory vaccination of children and adolescents against Covid-19, I am:
1) In favour.
2) Contrary.
3) Uncertain.
14. - Concerning my children, I trust vaccines because. . . (text min. 3 and maximum 1500 characters)
15. - Concerning my children, I don’t trust vaccines because. . . (text min. 3 and maximum 1500 characters)
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early as in the 1st phase (from September to December 2020)
almost 1 out of 4 of the survey participants (23.5 %) were available
to ‘‘definitely get the vaccine” and ‘‘even multiple vaccines against
COVID-19, if available” (respectively, answers 4.2 and 4.1). There-
fore, before the approval of the vaccines there was a group of peo-
ple a priori willing to adhere to the administration of several
vaccines or doses: an unusual circumstance indeed. A strong citi-
zens’ attitude that should be remembered for future epidemics in
order to properly launch campaigns with new, multiple and
heterologous vaccines.

During the 1st phase, such a strong propensity towards COVID-
19 vaccines is gender biased: it is almost 30 % higher in men than
in women of all ages, but the latter reach the same general propen-
sity of men if we also add the group of those who are in favor
(without any reference to several vaccines) and of those who are
in favor only after having received more information. Both genders
reach the same propensity in the 2nd phase (95.8 %) with a dra-
matic increase in women’s trust in vaccines, probably due to a
thorough understanding of the vaccines, their efficacy and limited
side effects after the early phase of vaccine campaign. Women
were also more prevalent than men in participating in the survey,
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confirming that engagement in active seeking of vaccine and
online health-related information is higher for women [37–40].

Support for COVID-19 vaccination remains very high and non-
gender-biased even in the 3rd phase (96.1 %), which temporally
precedes the period of decline of COVID’s transmission intensity
and therefore of diminished public perception of its necessity. A
similar increase, albeit to a lesser degree (from 51 % to 66.5 %), also
emerges in the participants’ strong and clear willingness to vacci-
nate their children against COVID-19 from phase 1 to 3.

During the three phases there was an overall decrease, from
3.2 % to 1.7 %, in the portion of the participants who showed soft
refusal but were looking for more information (answer 4.4). How-
ever, interestingly, here too there was a peculiar gender bias: male
respondents grew from 0 % to 1.9 %, while female respondents
halved from 3.2 % to 1.5 %, shifting to the group in favor of vaccines.

Overall, we observed an increase in vaccination adherence and a
decrease in request for information. Between phase 1 and 3, the
confidence of those in favor of the COVID-19 vaccine increases of
50 %, the number of people who will certainly get the vaccine
increases by two-third, and the number of people who wanted
more information decreases by two-third. In the latter case, we



Table 3
Word Frequency Analysis (NVivo 12).

20 High Frequency Words (‘‘I trust vaccines”) 20 High Frequency Word (‘‘I don’t trust vaccines”)

n. Word (Italian) English translation Count Weighted Percentage (%) Word (Italian) English translation Count Weighted Percentage (%)

1 malattie diseases 4130 2,03 fido I trust 1478 2,17
2 scienza science 3028 1,49 vaccini vaccines 1096 1,61
3 fido I trust 2992 1,47 effetti effects 836 1,23
4 sicuri safe 1913 0,94 collaterali secondary 575 0,84
5 vaccini vaccines 1850 0,91 vaccino vaccine 560 0,82
6 testati tested 1474 0,73 covid covid 354 0,52
7 ricerca research 1247 0,61 lungo long 344 0,51
8 scientifica scientific 1191 0,59 termine term 300 0,44
9 salute health 873 0,43 testati tested 250 0,37
10 vita life 847 0,42 interessi interests 245 0,36
11 gravi serious 840 0,41 reazioni adverse reactions 223 0,33
12 debellare eradicate 720 0,35 farmaceutiche pharmaceutical companies 216 0,32
13 efficaci effective 654 0,32 tempo time 202 0,30
14 vaccino vaccine 644 0,32 economici inexpensive / low-cost 179 0,26
15 proteggono protecting 633 0,31 caso case 176 0,26
16 fiducia trust 631 0,31 paura fear 170 0,25
17 utili useful 618 0,30 rischio risk 166 0,24
18 effetti effects 559 0,28 temo I am afraid 166 0,24
19 vite lives 554 0,27 salute health 160 0,24
20 comunità community 533 0,26 fidarmi to trust 157 0,23

Lists of the 20 high frequency words used by participants when commenting on the trust/mistrust reasons for acceptance/refusal of COVID-19 vaccination (see Table 2,
answers 10–11 and 14–15).
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note a clear transfer of respondents who wanted more information
into the two most pro-vaccination responses, suggesting that two-
third of the vaccine-hesitant respondents of phase 1 either
received the requested information or have increased their fears
of the epidemic and increased their willingness to be vaccinated.

Generally, there was an increase of confidence in COVID-19 vac-
cination among those who had first shown hesitation, perplexity,
and prejudice. Only one-third of the vaccine strong opponents pre-
sent in the 1st phase were still hostile to vaccinations in the 3rd
phase. This part of the population, equal to about 10 %, is therefore
the one that has been resistant to the increase in information and
to risk perception during the Italian vaccination campaign and can
be regarded as being represented by strong vaccine-hesitant
individuals.

As for the relationship between respondents’ propensity for the
COVID-19 vaccines versus their past and present propensity for
both anti-flu and anti-pneumococcal vaccines, we outline that in
the general population the compliance for the latter cannot be a
reliable indicator of whether they intend to get the COVID-19 vac-
cine. Indeed, from half to two-third (50–78 %) of the young and
adult respondents (16-65yo), who typically had never been vacci-
nated against seasonal flu, were equally willing to get COVID-19
vaccines. The same happened if we look at the case of pneumococ-
cal vaccine (73–89 %). This suggests that vaccine hesitancy deter-
minants are often linked to a specific vaccine, especially during a
pandemic [41]. On the other hand, it is true that in the Italian gen-
eral population the propensity to the COVID-19 vaccines has been
a promoter of >50 % to the flu vaccine if compared to the last
4 years, but we argue that this phenomenon was probably due to
the need of the people to facilitate the differential diagnosis in res-
piratory diseases and to nonspecifically protect the respiratory
tract [42–44].

As for adult compulsory vaccination, participants showed a
large and increasing favor to it up to 78 % in the 3rd phase, in a
way similar, although less extensive and growing, to their propen-
sity for children’s mandatory vaccination, which reaches 70.6 % in
the final phase of the analysis. Despite having stated resistance to
vaccines, a tiny portion of people support mandatory vaccination
for adults and children (4.4 % and 2.2 %). These individuals may
2586
be those who want to leave the choice of vaccination to the govern-
ment, although further research is required to confirm this hypoth-
esis. We have then found an unexpected favor towards the
compulsory vaccination of minors since the beginning of the vacci-
nation campaign, a favor that can be linked to Italy’s already-
existing required mandatory policy for routine pediatric immu-
nizations [45].

Finally, concerning the two open-ended questions we noticed
that the vast majority of respondents (81 %) answered the ques-
tions about the trust/mistrust of vaccinations, a sign of a strong
desire to express their opinion. In particular, doubts and hesita-
tions were present in those who expressed their final adherence
to vaccination for COVID-19, since they also filled in both the fields
‘‘I don’t trust vaccines because . . .” and ‘‘Concerning my children, I
don’t trust vaccines because . . .”, confirming that the decision-
making process towards vaccination remains a challenge. The
words preferentially used by the group which trusted vaccination
seem to express more abstract and scientific concepts, whereas
the ‘‘I do not trust” group seems to express concepts related to
their fears.
5. Conclusion

The heterogeneity in the COVID-19 vaccine hesitancy, determi-
nants and opinions detected at different ages, genders and pan-
demic phases suggests that health authorities should avoid one-
size-fits-all vaccination campaigns [46]. Future analysis will need
to understand whether the progressive decrease in the request
for vaccine-related information by participants is due to an effec-
tive availability of information offered by the media and health
institutions, and/or to increasing confidence in pandemic vaccina-
tion and/or to an alignment with social norms characterized by
global adhesion to the vaccination campaign. The results empha-
size the long-term importance of reinforcing vaccine information,
communication and education needs in preparation for health
emergencies such as the current pandemic. Notably, over the
course of time, we can claim that the data of those in favor, against,
and hesitant toward vaccines correlate with what actually
occurred in a more advanced stage of the pandemic program
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[47–49], indicating that the survey did have some predictive
value.7
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