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Abstract 

Background. The topic of vaccine confidence is increasingly relevant, particularly due to the COVID-19 
pandemic and the global distribution of COVID-19 vaccines. This issue is even more critical for students 
in healthcare settings, given their future role not only as vaccine recipients but also as advocates for 
vaccination. In light of this, achieving a good level of vaccine acceptance is crucial. Hence, the aim of our 
study was to evaluate the attitudes and perceptions of healthcare students regarding vaccines and COVID-
19 vaccination.
Methods. Medical and pharmaceutical area students attended an Elective Teaching Activity on COVID-19 
vaccines and vaccination campaign, organized at the University of Florence (Italy) and participated in filling 
two anonymous questionnaires. The first questionnaire was submitted before the Elective Teaching Activity 
was focused on students’ attitudes and perceptions toward vaccines. The second questionnaire was designed 
to evaluate the students’ satisfaction with the course topics. Both descriptive and inferential analyses were 
performed on the results. In addition, the Vaccine Confidence Index was calculated to evaluate the propensity 
of students toward vaccinations.
Results. A total of 423 students attended the Elective Teaching Activity in the early beginnings of 2022. 
Overall, students have shown greater confidence in vaccines, compared to COVID-19 vaccines, especially as 
regards the safety profile. Students’ Vaccine Confidence Index was very close to 0.25 value, which indicates 
being in favor of vaccinations. Nevertheless, in the satisfaction questionnaire filled in at the end of the 
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experience, healthcare students may be less 
aware than medical professionals regarding 
the risks of infections that can be contracted 
and transmitted to others, including patients 
in hospitals and medical centers (8).

Considering the above, since medical and 
pharmacy students will be future HCWs, our 
aim was to assess the impact of an Elective 
Teaching Activity (ETA) at the University 
level regarding COVID-19 vaccines on the 
attitudes and perceptions of these students. 
Another objective of the study was to 
evaluate the student’s level of satisfaction 
with the course.

Material and methods

An Elective Teaching Activity (ETA) on 
the COVID-19 vaccines and the vaccination 
campaign was held at the University of 
Florence (Italy) between January and 
February 2022, right after the booster 
vaccination campaign that took place in Italy, 
in September 2021, during the fourth wave 
of COVID-19 pandemic. The lessons were 
conducted via the online platform Webex, 
utilizing Moodle (Modular Object-Oriented 
Dynamic Learning Environment), an open-
source Learning management system (LMS). 
Medical students, as well as pharmaceutical 
area’s students, decided to attend this 
extracurricular activity voluntarily to achieve 
University credits, which was one of many 
occasions that the University of Florence 
offers every academic year. The ETA (8 
hours) included lectures on all different types 
of vaccines developed through traditional 

Introduction

The coronavirus disease of 2019, caused 
by SARS-CoV-2, has resulted in a major 
impact on global health and economics since 
its emergence at the end of 2019. Less than 
1 year after the World Health Organization 
(WHO) announced the COVID-19 global 
pandemic, in March 2020, many countries 
began applying mass vaccination programs 
(1). Several COVID-19 vaccines have been 
authorized for use and distributed globally. 
In addition, nearly 200 vaccine candidates 
are currently in clinical development (2). 
Healthcare workers (HCWs) (including 
students in healthcare settings) and 
individuals at higher risk of COVID-19 
complications and death, were the first to 
become eligible for vaccination (3).

The most effective strategy for addressing 
the COVID-19 pandemic is through 
vaccination, and the guidance provided 
by healthcare professionals may have a 
significant impact on the willingness of the 
general population to get vaccinated (4). The 
success of vaccination efforts also relies on 
the involvement of HCWs around the world 
in the way they are trained about vaccines 
and vaccinations (5), and ultimately on their 
levels of vaccine acceptance or hesitancy, 
with the latter that might reach even 15% 
in some cases (6). Relevant factors were 
found to influence vaccine acceptance in this 
group, and are: awareness of the importance 
of vaccines and vaccination to prevent 
infectious diseases and trust in vaccines, 
government, and health authorities (7).

Due to their limited professional 

course, the percentage of students in favor of COVID-19 vaccination increased for both medical (from 94% 
to 99%) and pharmaceutical area students (from 81% to 97%).
Conclusions. Our study suggests that educational activities such as this Elective Teaching Activity, could be 
considered an effective teaching strategy to improve vaccine acceptance rates among students in healthcare 
settings.
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methods and the new technologies used 
for COVID-19 vaccines (mRNA vaccines) 
(9, 10). The methods are similar to those 
that have been used in previous editions of 
the ETA and described in previous papers 
(11, 12). At the beginning of the course, 
the students were requested to complete a 
questionnaire that aimed to measure their 
attitudes toward COVID-19 vaccines. The 
questionnaire included multiple-choice 
questions that investigated the respondents’ 
attitudes towards various aspects of COVID-
19 vaccines, including safety profile, 
clinical development, pharmacovigilance 
management, and any concerns they may 
have had. Furthermore, the questionnaire 
asked about the sources that the respondents 
consulted most frequently for information 
on COVID-19 vaccines. Vaccine confidence 
rates were assessed to investigate the 
students’ general tendency towards vaccines 
(see ‘statistical analysis’). At the conclusion 
of the course, a satisfaction questionnaire 
was also administered through the same 
method ìincluding multiple-choice questions 
focused on the students’ satisfaction with 
the course topics, the quality of teaching, 
and the knowledge acquired. Additionally, 
the questionnaire asked for the participants’ 
opinions on vaccines in general and on 
COVID-19 vaccines, and whether their 
opinions had changed after taking the 
course. A Likert scale was used to evaluate 
the satisfaction of the topics discussed. 
The questionnaires were conducted in 
Italian and ensured complete anonymity 
(see Supplementary Materials 1 and 
Supplementary Materials 2). 

After being presented with a summary 
of the survey’s objective, every student 
consented to participate: specifically, 
students provided their consent to participate 
in the tests by selecting the “I agree” option 
presented alongside the online informed 
consent provided with each test. The study 
employed an online-based questionnaire 
available on Moodle platform (with laccess 

reserved for enrolled students) that did not 
seek any private health information from 
the respondents, and as a result, it was not 
possible to link the data to any specific 
individual. Given that the survey did not 
violate the students’ confidentiality and the 
research subject was openly accessible, no 
ethical approval was necessary to carry out 
the investigation. The research was carried 
out in accordance with the Declaration of 
Helsinki’s principles. Additionally, data were 
collected and managed in a consolidated 
format, following compliance with the 
European Union Regulation 2016/679 and 
the Italian Legislative Decree 2018/101.

Vaccine Confidence Index
The Vaccine Confidence Index (VCI) 

(13) is a fairly new tool to measure vaccine 
confidence.  This methodology has been 
developed to assess vaccine confidence 
in an objective manner, and the findings 
indicate the effectiveness of this approach 
in measuring attitudes and perceptions that 
influence vaccination behaviors. 

VCI was calculated, considering eight 
Likert-type statements included in the 
attitude questionnaire to which the students 
were asked to declare their agreement or 
disagreement. The options were: “totally 
agree” = 1; “partially agree” = 2; “partially 
disagree” = 3; “totally disagree” = 4.  Higher 
scores on the first four statements indicate a 
lower inclination toward vaccines, whereas 
higher scores on the second four statements 
indicate a higher inclination toward vaccines. 
The vaccine confidence index was calculated 
as follows:

V C I  =  [ ( A 1 + A 2 + A 3 + A 4 ) / 4 ] /
[(B1+B2+B3+B4)/4], where A1, A2, A3, 
and A4 were the scores to the first four 
statements while B1, B2, B3, and B4 were 
those of the second four. Therefore, the VCI 
ranged between 0.25 and 4. A higher value 
of VCI shows higher hesitancy towards 
vaccinations (14).
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Statistical analysis
The results obtained from the two 

questionnaires were analysed through 
descriptive statistical analysis. Categorical 
data were reported as numbers and 
percentages and were compared using the 
Chi-square test. Continuous data were 
reported as mean and standard deviation 
(SD) and were compared using the Student’s 
t-test. Results were considered statistically 
significant at a p-value of 0.05. The data were 
analysed using SPSS (IBM SPSS Statistics 
28.0.0.0).

Results

Students’ attitudes and perceptions (pre-
ETA questionnaire)

Overall, 423 students took the pre-ETA 
questionnaire; among them, 326 (77.1%) 
were students enrolled in the single-cycle 
degree in Medicine, while 97 (22.9%) in 
Pharmaceutical area degrees. Most students 
were females (n= 267; 63.1%) (Table 1), and 
among them, the majority were attending 
the 5th year of study of Medicine (n=73; 
27.3%).

In the first part of the test, the perception 
of the safety and efficacy of vaccines, in 
general, was assessed (Table 2).

Based on the answers provided, it was 
possible to calculate the Vaccine Confidence 
Index (VCI) for the two groups of students. 
The estimation of the index shows a 
propensity toward vaccination in general 
for both medical and pharmaceutical area 
students, but slightly higher for the first ones 
(VCI Medicine = 0.34 vs VCI Pharmaceutical 
area= 0.41) (p<0.001). Students’ VCI 
are very close to the VCI=0.25, which 
indicates being in favor of vaccinations. 
Being completely unfavorable is expressed 
by a VCI of value 4. To confirm the above 
reported data above, 99% of the medical 
students responded that they were in favor 
of vaccines, while among the pharmaceutical 
area students only 95%.

The second part of the questionnaire 
focused on attitudes, perceptions, and health 
information seeking behavior regarding 
COVID-19 vaccines. Independently from the 
school, students have shown confidence in 
the safety profile of COVID-19 vaccines. In 
fact, almost the totality of them (98.7% for 
Medicine and 93.8% for the Pharmaceutical 
Area), have agreed on the fact that subunit 
vaccines against COVID-19 are safe in terms 
of formulation and composition (Table 3). 
Moreover, other questions with the highest 
number of favorable responses were: “Do you 
think that COVID-19 vaccines are properly 

Table 1. Student’s characteristics (for attitudes and perceptions pre-ETA questionnaire)

Gender Year of study

Females
n (% in 
Row)

Males
n (% in 
Row)

Prefers not to 
answer

n (% in Row)

II 
n (% in 
Row)

III 
n (% in 
Row)

IV 
n (% in 
Row)

V
n (% in 
Row)

VI
n (% in 
Row)

Medicine 
n= 326

189
(58%)

132 
(40.5%)

5
(1.5%)

- - 110
    (33.7)

114
(35%)

102
(31.3%)

Pharmaceutical 
Area
n=97

78
(80.4%)

18
(18.6%)

1
(1%)

27
(27.8%)

10
(10.3%)

6
(6.2%)

54
(55.7%)

-

Overall
n= 423 

267
(63.1%)

150 
(35.5%)

6
(1.4%)

27 
(6.4%)

10
(2.4%)

116
(27.4%)

168
(39.7%)

102
(24.1%)
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monitored by pharmacovigilance?” (85.8% 
for Medicine; 76.3% for the Pharmaceutical 
Area), “Do you agree with the decision to 
introduce COVID-19 mandatory vaccination 
for people over 50 years of age?” (82.8% 
for Medicine; 80.4% for the Pharmaceutical 
Area) and “In your opinion, how much does 
COVID-19 vaccination matter in the fight 
against SARS-CoV-2 pandemic?” (90% 
for Medicine; 77% for the Pharmaceutical 
Area).

As for the level of reported knowledge 
about COVID-19 vaccines, 45% of medical 
students said they had sufficient, and 
33% good kwnoledge. Also, most of the 
students in the pharmaceutical area claim 
to have sufficient (49%) and good (22%) 
knowledge.

In addition, to assess the trend for 
seeking health information, students were 
asked which sources they consulted the 
most to obtain information on COVID-19 
vaccination (it was possible to indicate 
more than one option). Regardless of the 
school, it was observed that among students 
who claim to be in favor of COVID-
19 vaccination (94% for Medicine and 
81% for the Pharmaceutical Area), 79.4% 

consulted institutional websites as a source 
of information; 78.9% obtained information 
through the University; 59.5% through 
mass media (TV, radio, newspapers); 47.9% 
consulted books and scientific papers; 26.0 
% obtained information through family 
and friends; 25.5% from the family doctor; 
19.8% on blog, forums and not-institutional 
websites; 14.2% from doctors of the 
vaccination service; 6.4% from a doctor 
they trusted; 1.3% from a pediatrician; 
1% in school; 0.5% from a gynecologist/
obstetrician; 4.9% from other sources.

S t u d e n t s ’ s a t i s f a c t i o n  ( p o s t - E TA 
questionnaire)

At the end of the course, students 
were offered a satisfaction questionnaire 
with the aim of assessing the perceived 
quality of teaching and the propensity for 
vaccinations. A brief description of the 
participants is reported in Table 4. Overall, 
399 students completed the satisfaction 
questionnaire and among them, 308 (77.1%) 
were students enrolled in the single-cycle 
degree in Medicine, while 91 (22.8%) in 
Pharmaceutical degrees. As in the previous 
case, most students were females (n= 258; 

Table 2. Student’s attitudes about vaccine confidence. 

Statements Medicine 
N=326

Pharmaceutical area
N=97

p-value 

Mean (± SD) Median Mean (± SD) Median

Vaccines are important for human health. 1.1 (±0.2)           1 1.2 (±0.4)           1 <0,001

Vaccines are effective. 1.2 (±0.4)           1 1.4 (±0.5)           1 <0,001

Vaccines are safe. 1.4 (±0.5)           1 1.6 (±0.6)           2 <0,001

Vaccines are in line with my beliefs. 1.2 (±0.4)           1 1.4 (±0.5)           1 <0,001

Vaccines are dangerous for human health. 3.6 (±0.7)           4 3.5 (±0.7)           4 0,1

Vaccines are not properly studied during clinical trials. 3.4 (±0.9)           4 3.4 (±0.8)           4 0,8

Vaccines are not properly controlled during the pro-
duction.

3.5 (±0.9)           4 3.4 (±0.9)           4 0,3

Vaccines are produced and recommended just for the 
economic interest of pharmaceutical companies.

3.6 (±0.6)           4 3.5 (±0.7)           4 0,5

* p < 0.05
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Statements Medicine 
N=326 (%)

Pharmaceutical Area
 N=97 (%)

Topic: “COVID-19 vaccines safety”
Do you think that the vaccine vials may contain 
microorganisms (from which the vaccines are 
obtained) not adequately treated to make them 
harmless and unable to cause disease?

Yes                   n= 17 (5.2)
No                    n= 283(86.8)
Don’t know      n= 26 (8.0)

Yes                   n=10 (10.3)
No                    n= 69 (71.1)
Don’t know      n= 18 (18.6)

Do you think that COVID-19 vaccine vials may 
contain harmful components?

Yes                    n= 7 (2.2)
No                     n= 273 (83.7)
Don’t know       n= 46 (14.1)

Yes                    n= 2 (2.1)
 No                    n= 80 (82.4)
Don’t know       n= 15 (15.5)

Do you think mRNA vaccines for the preven-
tion of disease caused by SARS-CoV-2 disease, 
as they are made, are safe?

 Yes                   n= 305 (93.6)
 No                    n= 3 (0.9)
 Don’t know      n= 18 (5.5)

Yes                    n= 76 (78.4)
No                     n= 1 (1.0)
Don’t know       n= 20 (20.6)

Do you think that the viral vector vaccines for 
the prevention of disease caused by SARS-
CoV-2, as they are made, are safe?

Yes                    n= 273 (83.7)
No                     n= 5 (1.5)
Don’t know       n= 48 (14.7)

Yes                    n=63 (64.9)
No                     n=2 (2.1)
Don’t know       n=32 (33.0)

Do you think that subunit vaccines for the pre-
vention of disease caused by SARS-CoV-2, as 
they are made, are safe?

Yes                    n= 322 (98.8)
No                     n= 4 (1.2)

Yes                    n=91 (93.8)
No                     n=6 (6.2)

Topic: “COVID-19 vaccines development”
Do you think that the development of the 
SARS-CoV-2 vaccines already on the market 
has been too fast to the detriment of their safety 
and/or their effectiveness?

Yes                   n= 16 (5.0)
No                    n= 244 (74.8)
Don’t know      n= 66 (20.2)

Yes                   n=16 (16.5)
No                    n=56 (57.7)
Don’t know     n=25 (25.8)

Do you think that the procedure for evaluating 
clinical trials for marketing authorization by 
the regulatory agencies for the
now available SARS-CoV-2 vaccines was 
too fast to the detriment of their safety and/
or efficacy

Yes                    n= 20 (6.1)
No                     n= 247 (75.8)
Don’t know       n= 59 (18.1)

Yes                      n=13 (13.4)
No                       n=61 (62.9)
Don’t know        n=23 (23.7)

Topic: “Vaccine vigilance”
Do you think that COVID-19 vaccines are 
properly monitored by pharmacovigilance?

Yes                  n= 280 (85.9)
No                   n= 10 (3.1)
Don’t know     n= 36 (11.0)

Yes                     n=74 (76.3)
No                      n=5 (5.15)
Don’t know        n=18 (18.6)

In your opinion, do you think that the COVID-
19 vaccines pharmacovigilance ensures their 
safety?

Yes                  n= 257 (78.8)
No                   n= 12 (3.7)
Don’t know     n= 57 (17.5)

Yes                     n=69 (71.1)
No                       n=7 (7.2)
Don’t know        n=21 (21.7)

Topic: “COVID-19 Vaccination plan”
Do you agree with the decision to introduce 
COVID-19 mandatory vaccination for people 
over 50 year of age?

Yes                n= 270 (82.8)
No                  n= 31 (9.5)
Don’t know    n= 25 (7.7)

Yes                      n=78 (80.4)
No                        n=9 (9.3)
Don’t know          n=10 (10.3)

Would you recommend a COVID-19 vaccina-
tion to a pregnant woman?

Yes                  n= 230 (70.5)
No                   n= 10 (3.1)
Don’t know     n= 86 (26.4)

Yes                      n=44 (45.4)
No                       n=8 (8.2)
Don’t know         n=45 (46.4)

In your opinion, how much does COVID-19 
vaccination matter in the fight against SARS-
CoV-2 pandemic?

Very relevant    n= 293 (89.9)
Quite relevant   n= 33 (10.1)

Very relevant      n=77 (77.0)
Quite relevant     n=15 (15.0)
Little                   n=4 (4.0)
Not relevant        n=1 (1.0)

Table 3. Students’ attitudes and perceptions on COVID-19 vaccines
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64.4%) (Table 4), attending the V year of 
Medicine (n=67; 16.8%).

Almost all students expressed a favorable 
opinion on the course: 55% of medical 
students considered it “very positive” while 
for the pharmaceutical area 45% considered 
it “very positive” (Figure 1).

Also regarding the utility of this ETA, 
students expressed favorable opinions: “very 
useful” was indicated by 50% of medicine 
students; “very useful” was reported by 42% 
and “useful” by 58% of pharmaceutical area 

students, proving that the course was highly 
appreciated by most of the students.

Furthermore, a 4/4 Likert scale was 
used to evaluate the satisfaction of the 
topics discussed, where “really useful” is 
1 and “really useless” 4. The students have 
shown that they particularly appreciated 
the following topics: the different types of 
COVID-19 vaccines (1.4); the postmarketing 
surveillance of COVID-19 vaccines (1.4) 
and those concerning professional insights: 
the role of the public health specialist in the 

Table 4. Student’s characteristics (for satisfaction questionnaire)

Gender Year of study

Females
n (% in 
Row)

Males
n (% in 
Row)

Prefers not to 
answer
n (% in Row)

II 
n (% in 
Row)

III 
n (% in 
Row)

IV 
n (% in 
Row)

V
n (% in 
Row)

VI
n (% in 
Row)

Medicine 
n= 308

184 
  (59.7%)

122 
(39.6%)

2
(0.7%)

- - 108
(35.1%)

102
(33.1%)

98
(31.8%)

Pharmaceutical 
Area
 n=91

74

  (81.3%)

16

(17.6%)

1

 (1.1%)

8

(8.8%)

24

(26.4%)

5

(5.5%)

54

(59.3%)

-

Overall
n= 399

258
(64.7%)

 138
(34.6%)

3
 (0.7%)

8 
(2%)

24
(6%)

113
(28.3%)

156
(39.1%)

98
(24.6%)

Figure 1. Level of satisfaction expressed by students (%)
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COVID-19 vaccination (1.6), the role of the 
pharmacist in the COVID-19 vaccination 
(1.5).

Among topics that should be addressed, 
students suggested mainly the long-term side 
effects and vaccine hesitancy counseling. 
After attending the course, the percentage 
of students in favor of COVID-19 vaccines 
increased for both medical (from 94% to 
99%) and pharmaceutical area (from 81% to 
97%) students. In addition, a possible change 
in the general perception of vaccines after 
attending the course, was evaluated. The 
majority (84% for Medicine and 77% for 
the Pharmaceutical Area) said they remained 
in favor of vaccines as before, while 11% of 
medical students and 19% of pharmaceutical 
area students became more favorable to 
vaccines.

Discussion 

The main goal of the study was to assess 
the impact of an ETA, regarding COVID-19 
vaccines, on the attitudes and perceptions of 
students in healthcare settings. A secondary 
objective of the study was to evaluate the 
students’ level of satisfaction with the 
course. Regardless of the degree attended, 
a general feeling of confidence in vaccines 
was observed, a figure confirmed by the 
VCI, based on the averages for each answer 
given. The estimation of the index confirmed 
a propensity toward vaccination for both 
medical and pharmaceutical area students 
but slightly higher for the former ones 
(VCI medicine students = 0.34 vs VCI 
pharmaceutical area students = 0.41). 
Compared to vaccines in general, a lower 
propensity and confidence towards COVID-
19 vaccines was reported among students in 
the pharmaceutical area. This result is likely 
due to the lesser knowledge of COVID-19 
vaccines compared to those already known 
when the study was performed. In addition, a 

recent survey carried out in Italy showed that 
pharmacists’ primary apprehension regarding 
vaccination was vaccine safety, which also 
served as the main factor behind vaccine 
hesitancy. Worries about safety primarily 
revolved around possible side effects, 
particularly those that may occur over a long 
period. The accelerated development and 
Emergency Use Authorization of COVID-19 
vaccines might have generated uncertainty 
and diminished trust (15).

There is also a different opinion on the 
safety of the various types of COVID-19 
vaccines. Medical students seemed to prefer 
mRNA vaccines in terms of safety (93%), 
while students in the pharmaceutical area 
have shown a greater propensity towards 
subunit vaccines (97%). In the case of 
medical students, the preference for mRNA 
vaccines could be due to the fact that severe 
adverse events reported for mRNA vaccines 
seem to be very rare (i.e., anaphylaxis 2.5 to 
4.8 cases per million doses among adults) 
(16). A possible explanation for the greater 
propensity of pharmaceutical area students 
towards subunit COVID-19 vaccines could 
be due to their greater familiarity with this 
technology for vaccine production, which 
could also influence their perception of the 
safety profile. However, after attending the 
ETA, the percentage of students in favor 
of COVID-19 vaccines increased for both 
medical (99%) and pharmaceutical area 
(97%) students, a high acceptance which 
is in line with the proportion of healthcare 
workers that declared they would get 
vaccinated, as reported by a study conducted 
in Italy (17) and with the current uptake in 
this population group, also considering the 
mandatory vaccination for this category 
(18).

At international level, a similar survey 
was conducted by Tavolacci et al. (19) 
among students at a French university in 
January 2021 (at the beginning of the world’s 
first COVID-19 vaccination campaign) to 
investigate attitudes and feelings toward 
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vaccine acceptance. In the study by Tavolacci 
et al. healthcare students were the most 
likely to want to be vaccinated (75.9%) and 
among these healthcare students, medical 
and pharmacy students were the most likely, 
and nursing students the least likely. The 
main reasons for vaccine acceptance were “I 
don’t want to transmit COVID-19 to others”, 
“I want to return to normal life as soon as 
possible”, and “I want to be an actor in the 
fight against COVID-19”.

A more recent study by Ciliberti et al. 
(20) assessed medical students’ attitudes 
toward COVID-19 vaccination and reports 
close results to those of our study. They 
conducted an anonymous online survey on 
a sample of undergraduate medical students 
from the University of Genoa, recruited 
in December 2021; at that time, the third 
round of vaccination had started in Italy 
and vaccination had been made mandatory 
for health professionals. The questions 
were aimed at exploring their attitudes 
toward vaccination to prevent COVID-19, 
their perceptions of the risk/threat, and the 
factors associated with their attitudes toward 
COVID-19 vaccination. A high percentage of 
students stated that they had been vaccinated 
or that they intended to be vaccinated against 
SARS-CoV-2. The Likert-type questions 
revealed high agreement on the importance 
of vaccination and whether it should be 
made mandatory (“indispensable tool” and 
“ethical duty” were cited to explain this 
position). The results showed a high level of 
acceptance of COVID-19 vaccination among 
these medical undergraduates (20).

Regarding the tendency to search 
for health information, it appears that 
students who claimed to be in favor of 
COVID-19 vaccines have consulted more 
frequently institutional websites (79.4% 
of the participants) and 78.9% obtained 
information through the University. On the 
other hand, an Italian study found that those 
who relied on social media as a primary 
source of information were more likely to 

have a lower perception of the risk posed by 
COVID-19 and expressed doubts about the 
effectiveness of vaccines (21).

Limitations
This study has several limitations that 

must be considered. Firstly, the results 
obtained from interviews with healthcare 
students may not be generalizable to other 
populations, as these students possess high 
levels of literacy and specialized training 
in vaccines and vaccinations. Additionally, 
the students who participated in the study’s 
elective activity may have had a greater 
interest in vaccines and vaccinations, 
making them more likely to accept and 
promote these interventions. Furthermore, 
the lack of demographic data, such as 
age, limits the study’s ability to provide a 
detailed understanding of the phenomenon 
under investigation. It should be noted that 
not all the respondents who filled out the 
attitude questionnaire completed later the 
satisfaction questionnaire, and conversely, 
there were variations in the number of 
participants for each questionnaire. Despite 
these limitations, the study’s findings 
could be useful for future research that 
employs different methodologies, such 
as administering a survey to a nationally 
representative group of students, to further 
explore this topic. Additionally, the use 
of VCI facilitated a straightforward and 
effective estimation of vaccine confidence. 
Even though the study involved a small and 
specific group of individuals who received 
specialized vaccine training, the VCI remains 
a suitable instrument for analyzing vaccine 
confidence in larger and more different 
populations.

Conclusions

The results of our study confirmed that 
activities such as this ETA held during the 
academic courses, could be considered 
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an effective teaching strategy to improve 
vaccine acceptance rates among students 
in healthcare settings. Improving access 
to accurate information on vaccines and 
vaccination, increasing trust in reliable 
information sources, and counteracting 
misinformation can go a long way toward 
improving vaccination decision-making 
(22, 23).
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Riassunto

Attitudini e percezioni degli studenti italiani in am-
bito sanitario riguardo ai vaccini anti-COVID-19 
ed alle strategie di vaccinazione, un anno dopo la 
campagna di immunizzazione

Premessa. Il tema della confidenza vaccinale è sem-
pre più rilevante, in particolare a causa della pandemia 
da COVID-19 e della distribuzione globale dei vaccini 
contro il COVID-19. Questa problematica è ancora più 
critica per gli studenti negli ambiti sanitari, dato il loro 
futuro ruolo non solo come destinatari dei vaccini, ma 
anche come sostenitori della vaccinazione. Alla luce di 
ciò, raggiungere un buon livello di accettazione vacci-
nale è cruciale. Pertanto, l’obiettivo del nostro studio 
è stato quello di valutare le attitudini e le percezioni 
degli studenti di area sanitaria riguardo ai vaccini e alla 
vaccinazione contro il COVID-19.

Metodi. Gli studenti dell’area medica e farmaceutica 
hanno partecipato ad un’Attività Didattica Elettiva sui 
vaccini COVID-19 e sulla campagna di vaccinazione, 
organizzata presso l’Università di Firenze (Italia) e hanno 
compilato due questionari anonimi. Il primo questiona-
rio, condotto prima dell’Attività Didattica Elettiva, era 
incentrato sulle attitudini e le percezioni degli studenti 
nei confronti dei vaccini. Il secondo questionario era stato 
progettato per valutare la soddisfazione degli studenti 
riguardo agli argomenti del corso. Sono state eseguite sia 
analisi descrittive che inferenziali sui risultati. Inoltre, è 
stato calcolato il Vaccine Confidence Index per valutare la 
propensione degli studenti nei onti delle vaccinazioni.

Risultati. Un totale di 423 studenti ha partecipato 
all’Attività Didattica Elettiva nei mesi inziali del 2022. 

Complessivamente, gli studenti hanno mostrato mag-
giore fiducia nei vaccini in generale rispetto ai vaccini 
COVID-19, soprattutto per quanto riguarda il profilo di 
sicurezza. Il Vaccine Confidence Index degli studenti 
si è avvicinato molto al valore di 0,25, che indica una 
propensione a favore delle vaccinazioni. Tuttavia, nel 
questionario di soddisfazione compilato alla fine del cor-
so, la percentuale di studenti favorevoli alla vaccinazione 
contro il COVID-19 è aumentata sia per gli studenti di 
medicina (dal 94% al 99%) che per gli studenti di area 
farmaceutica (dall’81% al 97%).

Conclusioni. Il nostro studio suggerisce che attività 
educative come questa Attività Didattica Elettiva potreb-
bero essere considerate una strategia didattica efficace 
per migliorare i tassi di accettazione dei vaccini tra gli 
studenti di area sanitaria.

References

1. World Health Organization (WHO). WHO Coro-
navirus (COVID-19) Dashboard. Available on: 
https://covid19.who.int/ [Last accessed: 2023 
July 4].

2. World Health Organization (WHO). COVID-19 
vaccine tracker and landscape. Available on: 
https://www.who.int/publications/m/item/draft-
landscape-of-covid-19-candidate-vaccines [Last 
accessed: 2023 July 4].

3. Pearson ML, Bridges CB, Harper SA; Healthcare 
Infection Control Practices Advisory Committee 
(HICPAC); Advisory Committee on Immuniza-
tion Practices (ACIP). Influenza vaccination of 
health-care personnel. Recommendations of the 
healthcare infection control practices advisory 
committee (HICPAC) and the advisory commit-
tee on immunization practices (ACIP). MMWR 
Recomm Rep. 2006 Feb 24; 55(RR-2): 1-16. 
PMID: 16498385.

4. Tomietto M, Simonetti V, Comparcini D, Ste-
fanizzi P, Cicolini G. A large cross-sectional 
survey of COVID-19 vaccination willingness 
amongst healthcare students and professionals: 
Reveals generational patterns. J Adv Nurs. 2022 
Sep; 78(9): 2894-903. doi: 10.1111/jan.15222. 
Epub 2022 Mar 17. PMID: 35301774; PMCID: 
PMC9111790.

5. Habersaat KB, Narayan S, Malue Nielsen S, 
Scherzer M, Salvi C, Seale H. How health 
workers can make a difference in the public 
COVID-19 vaccination response. Vaccine. 
2022 Oct 12; 40(43): 6192-5. doi: 10.1016/j.
vaccine.2022.08.074. Epub 2022 Sep 6. PMID: 



11Italian Students’ Attitudes & Perceptions on COVID-19 vaccines

36163092; PMCID: PMC9444894.
6. Leigh JP, Moss SJ, White TM, et al. Factors 

affecting COVID-19 vaccine hesitancy among 
healthcare providers in 23 countries. Vaccine. 
2022 Jul 29; 40(31): 4081-9. doi: 10.1016/j.
vaccine.2022.04.097. Epub 2022 May 5. PMID: 
35654620; PMCID: PMC9068669.

7. Ghare F, Meckawy R, Moore M, Lomazzi M. 
Determinants of Acceptance of COVID-19 Vac-
cination in Healthcare and Public Health Profes-
sionals: A Review. Vaccines (Basel). 2023 Jan 
31; 11(2): 311. doi: 10.3390/vaccines11020311. 
PMID: 36851189; PMCID: PMC9961323.

8. Browning MHEM, Larson LR, Sharaievska I, 
et al. Psychological impacts from COVID-19 
among university students: Risk factors across 
seven states in the United States. PLoS One. 
2021 Jan 7; 16(1): e0245327. doi: 10.1371/jour-
nal.pone.0245327. Erratum in: PLoS One. 2022 
Aug 26; 17(8): e0273938. PMID: 33411812; 
PMCID: PMC7790395.

9. Clinical Trial.gov. A Study to Evaluate Efficacy, 
Safety, and Immunogenicity of mRNA-1273 
Vaccine in Adults Aged 18 Years and Older 
to Prevent COVID-19. Available on: https://
clinicaltrials.gov/ct2/show/NCT04470427 [Last 
accessed: 2023 July 4].

10. Clinical Trial gov. Study to Describe the Safety, 
Tolerability, Immunogenicity, and Efficacy of 
RNA Vaccine Candidates Against COVID-19 
in Healthy Individuals. Available on: https://
clinicaltrials.gov/ct2/show/NCT04368728 [Last 
accessed: 2023 July 4].

11. Boccalini S, Vannacci A, Crescioli G, et al. 
Knowledge of University Students in Health 
Care Settings on Vaccines and Vaccinations 
Strategies: Impact Evaluation of a Specific 
Educational Training Course during the COVID-
19 Pandemic Period in Italy. Vaccines (Basel). 
2022 Jul 6; 10(7): 1085. doi: 10.3390/vac-
cines10071085.

12. Bechini A, Vannacci A, Crescioli G, et al. At-
titudes and Perceptions of University Students 
in Healthcare Settings towards Vaccines and 
Vaccinations Strategies during the COVID-19 
Pandemic Period in Italy. Vaccines (Basel). 
2022 Aug 10; 10(8):1288. doi: 10.3390/vac-
cines10081288.

13. Larson HJ, Schulz WS, Tucker JD, Smith 
DM. Measuring vaccine confidence: intro-
ducing a global vaccine confidence index. 
PLoS Curr. 2015 Feb 25; 7: ecurrents.out-

breaks.ce0f6177bc97332602a8e3fe7d7f7cc4. 
doi: 10.1371/currents.outbreaks.ce0f6177b-
c97332602a8e3fe7d7f7cc4. PMID: 25789200; 
PMCID: PMC4353663.

14. Lorini C, Collini F, Gasparini F, et al. Health 
Literacy, Vaccine Confidence and Influenza Vac-
cination Uptake among Nursing Home Staff: A 
Cross-Sectional Study Conducted in Tuscany. 
Vaccines (Basel). 2020 Mar 30; 8(2): 154. doi: 
10.3390/vaccines8020154. PMID: 32235481; 
PMCID: PMC7348841.

15. Costantino C, Graziano G, Bonaccorso N, 
et al. Knowledge, Attitudes, Perceptions and 
Vaccination Acceptance/Hesitancy among the 
Community Pharmacists of Palermo’s Province, 
Italy: From Influenza to COVID-19. Vaccines 
(Basel). 2022 Mar 18; 10(3): 475. doi: 10.3390/
vaccines10030475. PMID: 35335106; PMCID: 
PMC8949300.

16. Fiolet T, Kherabi Y, MacDonald CJ, Ghosn 
J, Peiffer-Smadja N. Comparing COVID-19 
vaccines for their characteristics, efficacy and 
effectiveness against SARS-CoV-2 and variants 
of concern: a narrative review. Clin Microbiol 
Infect. 2022 Feb; 28(2): 202-21. doi: 10.1016/j.
cmi.2021.10.005. Epub 2021 Oct 27. PMID: 
34715347; PMCID: PMC8548286.

17. Del Riccio M, Boccalini S, Rigon L, et al. 
Factors Influencing SARS-CoV-2 Vaccine Ac-
ceptance and Hesitancy in a Population-Based 
Sample in Italy. Vaccines (Basel). 2021 Jun 
10; 9(6): 633. doi: 10.3390/vaccines9060633. 
PMID: 34200656; PMCID: PMC8228124.

18. Paterlini M. Covid-19: Italy makes vaccina-
tion mandatory for healthcare workers. BMJ. 
2021 Apr 6; 373: n905. doi: 10.1136/bmj.n905. 
PMID: 33824155.

19. Tavolacci MP, Dechelotte P, Ladner J. COVID-19 
Vaccine Acceptance, Hesitancy, and Resistancy 
among University Students in France. Vaccines 
(Basel). 2021 Jun 15; 9(6): 654. doi: 10.3390/
vaccines9060654. PMID: 34203847; PMCID: 
PMC8232624.

20. Ciliberti R, Lantieri F, Barranco R, Tettamanti 
C, Bonsignore A, Ventura F. A Survey on Under-
graduate Medical Students’ Perception of COV-
ID-19 Vaccination. Vaccines (Basel). 2022 Sep 
3; 10(9): 1464. doi: 10.3390/vaccines10091464. 
PMID: 36146542; PMCID: PMC9504072.

21. Del Riccio M, Bechini A, Buscemi P, Bonanni 
P, On Behalf Of The Working Group Dhs, Boc-



12 A. Bechini et al.

calini S. Reasons for the Intention to Refuse 
COVID-19 Vaccination and Their Association 
with Preferred Sources of Information in a 
Nationwide, Population-Based Sample in Italy, 
before COVID-19 Vaccines Roll Out. Vaccines 
(Basel). 2022 Jun 8; 10(6): 913. doi: 10.3390/
vaccines10060913.

22. Storey D. COVID-19 Vaccine Hesitancy. Glob 
Health Sci Pract. 2022 Feb 28; 10(1): e2200043. 

doi: 10.9745/GHSP-D-22-00043. PMID: 
35294395; PMCID: PMC8885344.

23. Costantino C, Rizzo C, Rosselli R, et al. Ten 
Actions to Counteract Vaccine Hesitancy Sug-
gested by the Italian Society of Hygiene, Pre-
ventive Medicine, and Public Health. Vaccines 
(Basel). 2022 Jun 27; 10(7):1030. doi: 10.3390/
vaccines10071030. PMID: 35891193; PMCID: 
PMC9320096.

Corresponding author: Cristina Salvati, MSc, Department of Health Sciences, University of Florence, Viale GB 
Morgagni 48, 50134 Florence, Italy
e-mail: cristina.salvati@unifi.it

Authors’ Contributions: Conceptualization, A.B., S.B. and A.V.; methodology, A.B., S.B., J.S and C.S.; formal analysis, 
C.S. and J.S.; investigation, G.C., N.L, A.V., A.B. and S.B.; data curation, A.B., S.B., M.DR. and C.S.; writing—original 
draft preparation, C.S.; writing-review and editing, G.C, N.L., A.V., A.B., S.B., M.DR., F.C. and P.B. All authors have 
read and agreed to the published version of the manuscript.



13Italian Students’ Attitudes & Perceptions on COVID-19 vaccines

Supplementary Materials 1. Structure of attitude questionnaire

In general, are you in favor of vaccinations?

Yes

No

I don’t know

Express your degree of agreement with the following statements (Likert scale: options from completely agree to completely 
disagree)

A1 Vaccines are important for human health

A2 Vaccines are effective

A3 Vaccines are safe

A4 Vaccines are in line with my beliefs

B1 Vaccines are dangerous for human health

B2 Vaccines are not adequately studied in clinical trials

B3 Vaccines are not adequately controlled during production

B4 Vaccines are produced and recommended only for the economic interest of companies

Are you in favor of the COVID-19 vaccination?

Yes

No

I don’t know

It depends on the type of vaccine offered to me

Do you think COVID-19 vaccine vials may contain microorganisms that have not been adequately treated to make them 
harmless and incapable of causing disease?

Yes

No

I don’t know

Do you think COVID-19 vaccine vials may contain harmful components?

Yes

No

I don’t know

Do you think mRNA vaccines for the prevention of disease caused by SARS-CoV-2 are safe as they are made?

Yes

No

I don’t know

Do you think viral vector vaccines for the prevention of disease caused by SARS-CoV-2 are safe as they are made?

Yes

No

I don’t know

Do you think subunit vaccines for the prevention of disease caused by SARS-CoV-2 are safe as they are made?

Yes

No

I don’t know

Do you think the clinical development of vaccines against SARS-CoV-2 already on the market has been too fast at the 
expense of their safety and/or efficacy?

Yes

No

I don’t know

Do you think COVID-19 vaccines are adequately monitored by pharmacovigilance?

Yes

No

I don’t know
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Do you think pharmacovigilance of COVID-19 vaccines guarantees their safety?

Yes

No

I don’t know

Do you agree with the decision to introduce the mandatory COVID-19 vaccination for people over 50 years 
old?
Yes

No

I don’t know

Would you recommend COVID-19 vaccination to a pregnant woman?
Yes

No

I don’t know

How relevant do you think COVID-19 vaccination is in the fight against the SARS-CoV-2 pandemic?
Very relevant

quite relevant 

not very relevant

not relevant at all

Do you have any concerns about COVID-19 vaccines?
Yes

No

How do you rate your current level of knowledge about COVID-19 vaccines?
Poor

Insufficient

Sufficient

Good

Excellent

To date, where/from whom have you obtained information about COVID-19 vaccination? (Multiple answers 
possible)

Word of mouth (family, friends)

Books, scientific journals

Institutional websites

Blogs/forums/non-institutional websites

Traditional mass media (TV, radio, newspapers)

Vaccination service doctor

Family doctor

Pediatrics

Private trusted doctor

Gynecologist, midwife, family planning clinic

School

University

Other
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Supplementary Materials 2. Structure of satisfaction questionnaire

Express your judgment on the ETA as a whole:

very negative

negative

positive

very positive

Express if the ETA was useful to you:

useless

slightly useful

useful

very useful

To what extent were your expectations at the beginning of the course satisfied?

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

The content covered during the ETA:

was already known to you.

was not known to you.

was partially known to you, but you wanted to deepen your understanding.

The topics addressed:

were adequately covered.

were not adequately covered.

Why do you think the topics addressed were not adequately covered?

The course was too short to delve deeper into the topics.

Other topics were preferred without delving too deeply into the themes.

Express your judgment on the individual topics covered (Likert scale options from very useful to very unuseful):

The different types of COVID-19 vaccines

Mass COVID-19 vaccination

Process for releasing a vaccine and the role of the Qualified Person

Vaccine vigilance of COVID-19 vaccines

The role of the pharmacist in COVID-19 vaccination

Product Technical Complaint and management of recalls

Are there any other topics that were not covered that you would have liked to address?

Yes

No

Do you have any suggestions, criticisms, or proposals to make?

Yes (specify)

No

Would you recommend this type of training to a colleague next year?

Yes

No
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Do you believe that this type of training is necessary for your profession?

Yes

No

After participating in the ETA, how do you rate your current knowledge level about COVID-19 vaccines?

Insufficient

Sufficient

Good

Excellent

After participating in the ETA, are you in favor of COVID-19 vaccination?

Yes

No

I don’t know.

Did the ETA change your judgment on vaccines in general?

Yes, now I am more in favor of vaccines.

No, I remained in favor of vaccines as before.

No, I remained not in favor of vaccines as before.

I don’t know.


