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Keywords: Background: The COVID-19 pandemic has spread widely among healthcare workers. Recently, new effective
COVID-19 vaccines against COVID-19 have begun to be administered to healthcare workers in several countries, including
Coronavirus

Italy.

Purpose: Our aim was to evaluate the intentions to be vaccinated against COVID-19 in a population of nursing
students, identifying factors associated with the intentions.

Method: We conducted an anonymous online survey among 728 nursing students. The questionnaire collected
data on demographic and academic characteristics, health status, vaccine attitudes, and specific reasons
regarding the intention to get or not get the COVID-19 vaccination.

Results: A total of 422 nursing students completed the survey. Almost 81% of participants wanted to take the
vaccine against coronavirus. The intention to adhere to the vaccination program was associated with male
gender, a previous flu vaccine uptake, and high school education. The main reason in favor of taking the vaccine
was to protect family and friends. The main reason for opposition was the fear of adverse events.

Conclusion: It is fundamental to consider vaccine hesitancy in healthcare students and face it properly, since these
are the healthcare workers of the future who will have to provide recommendations to patients and promote

Healthcare student
Nursing student
Vaccine

Vaccine hesitancy

adherence to vaccination programs.

Introduction

The coronavirus disease-19 (COVID-19) pandemic has spread widely
among healthcare workers (HCWs) (M. Belingheri, Paladino, & Riva,
2020; Michael Belingheri, Paladino, & Riva, 2020; Nguyen et al., 2020).
In Italy, in 2020, 28,000 nurses became infected with SARS-CoV-2 and
60 died, including five nurses who committed suicide (Italian Workers
Compensation Authority [INAIL], 2020). HCWs are victims of the dis-
ease, but they are also potential spreaders to patients and colleagues as
well as relatives and cohabitants (M. Belingheri, Paladino, & Riva, 2020;
Nguyen et al., 2020). Recently, new effective vaccines against COVID-19
have begun to be administered to HCWs in the final weeks of December
2020 in the United Kingdom, the United States, and Europe (Dooling
et al., 2020). Previous studies have investigated intentions to be vacci-
nated against COVID-19 among HCWs, but these were conducted in a
period when vaccines had not yet been developed and the mechanisms
of action were not yet known (Gagneux-Brunon et al., 2020; Kwok et al.,

2021; Wang et al., 2020).

These prior studies did not include healthcare students, which is also
a category directly affected by the epidemic. Some healthcare students
became infected during hospital internships, but the greatest damage
they suffered was during their training. In many hospitals, internships
have had to be suspended, thus preventing students from reaching their
educational goals. Furthermore, as with other university students, they
were unable to attend classrooms, limiting their access to lessons,
practical exercises, and seminars (Carolan et al., 2020). In recent
months, a debate has opened up on the opportunity for medical and
nursing students to attend internships even during the COVID-19
emergency, which has led to conflicting opinions (Miller et al., 2020;
Riva et al., 2020). For this reason, it is important to encourage student
vaccination for their rapid return to hospitals and classrooms. Never-
theless, healthcare students are not considered priority categories for
COVID-19 vaccination in all countries, probably due to their young age
and the lower risk of complications if infected. The reality, however, is
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that infection by SARS-CoV-2 and its repercussions—quarantine, self-
isolation, distancing from relatives and friends, social stigma—may
lead to significant psychological problems in a population that is already
at greater risk (Belingheri et al., 2019; Belingheri, Pellegrini, et al.,
2020; Cavasin et al., 2020; Savitsky et al., 2020; Shaw, 2020).

In order for the global vaccination campaign to be effective, any
reasons for hesitation about vaccination must be addressed as soon as
possible, especially in a young population such as healthcare students.
However, those reasons are unknown in the nursing student population;
moreover, factors associated with hesitation are also unknown. Having
this information could help educators identify students at risk of hesi-
tation and to develop effective interventions to promote adherence to
vaccination protocols. In light of these gaps in knowledge, our aim was
to evaluate the intentions to be vaccinated against COVID-19 in a pop-
ulation of nursing students, identifying factors associated with those
intentions. We focused on a population of nursing students living in
Lombardy, an Italian region dramatically hit by the disease in the first
wave of the epidemic in March and April 2020.

Methods

Design

This is a descriptive correlational study designed to evaluate the
intentions to be vaccinated against COVID-19 in a population of nursing
students. Data was originally collected to provide information to the
public health authority about the demand of vaccines among healthcare
students; therefore, the data used in this study were related to a public
health surveillance activity, which does not require IRB.

Sample and setting

We conducted an online survey from 21 to 27 December 2020 among
728 nursing students enrolled at the University of Milano-Bicocca. There
were no exclusion criteria since we included all nursing students
enrolled at the University. The survey was introduced to the students in
an e-mail that described how participation was voluntary and
completely anonymous since no personal data were collected. In this
way, we also avoided the appearance of coercion for students to
participate and allayed the students' fear of retaliation if they did not
participate.

Instruments and data collection procedure

The questionnaire was completed electronically and was composed
of: (a) a first part on demographic and academic characteristics (age,
gender, education, year of the course, working student status, habitual
district); (b) a second part on health information (smoking, general
health status, previous diagnosis of COVID-19, diagnosis of COVID-19
among family members or friends); (c) a third part on vaccine atti-
tudes (previous flu vaccines uptake, intention to get the COVID-19
vaccine); (d) a fourth part on specific reasons regarding the intention
to get or not get the COVID-19 vaccine. All questions were closed-ended
questions requiring a single answer in the first, second, and third sec-
tions of the questionnaire. The fourth part regarding reasons included
closed-ended questions and multiple answer. When participants selected
“other reason,” they were able to provide an open-ended answer.

During the early stages of the pandemic, Lombardy was the most
affected region in Italy, but some areas in the region were more affected
than others. To assess if the different impact of the pandemic within the
region might have influenced opinions about vaccination, we deter-
mined the number of COVID-19 cases per 1000 inhabitants for each
district as an indicator of the burden of disease. Data about COVID-19
cases and inhabitants by district was collected from the Italian Civil
Protection Department and the Italian National Institute of Statistics,
respectively (Dipartimento della Protezione Civile, 2020; Istituto
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Nazionale di Statistica (ISTAT), 2020). Data were updated to 21
December 2020.

Data analysis

Data were analyzed using SAS (SAS Institute, Cary, NC, USA) sta-
tistical software. Categorical variables were reported as absolute and
relative frequencies. The continuous variable (age) did not follow
normal distribution, and it was reported as median and interquartile
range (IQR). A chi-square test was used to examine differences among
districts, and results with p-value > 0.05 were considered not to be
statistically significant. Logistic regression was used in both univariable
and multivariable models to test association between the potential
adherence to the COVID-19 vaccination program and variables collected
(demographic and academic characteristics, health information, and
previous flu vaccine uptake). The variables included in the multivariable
model were gender, education, and flu vaccination. Odds ratio (OR) and
95% confidence interval (CI) were reported.

Results

A total of 422 nursing students completed the questionnaire (422/
728, response rate 58%). The main characteristics of the study

Table 1
Characteristics of the study population (n = 422).
Variables N %
Age
Median (IQR) 21 (20-22)
Gender
Male 72 17.1
Female 350 82.9
Education
Vocational/technical school 141 33.4
High school 259 61.4
University 22 5.2
Course year
First year 175 41.5
Second year 122 28.9
Third year 125 29.6
Working student
No 340 80.6
Yes 82 19.4
District
Bergamo 114 27.0
Como 17 4.0
Lecco 63 14.9
Milan 62 14.7
Monza Brianza 107 25.4
Sondrio 42 10.0
Other districts 17 4.0
Smoker
No 292 69.2
Yes 130 30.8
State of health
Poor/fair 17 4.0
Good 119 28.2
Very good/excellent 286 67.8
Flu vaccination
No 240 56.9
Yes 182 43.1
COVID-19 diagnosis (personal)
No 325 77.0
Yes 97 23.0
COVID-19 diagnosis (family/friends)
No 138 32.7
Yes 284 67.3
Potential COVID-19 vaccine
No 18 4.2
Probably no 63 14.9
Probably yes 142 33.7
Yes 199 47.2
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population are shown in Table 1. The median age was 21 years old (IQR
20-22) and 82.9% of participants were female. Most students attended a
high school (61.4%), followed by vocational or technical school
(33.4%). Twenty-two students (5.2%) had already graduated in other
programs before starting the nursing education program. Participants
were from all years of the nursing course: 41.5% were attending the first
year, 28.9% the second year, and 29.6% the third and last year. The
status of “working student” was reported by 19.4% of participants. The
prevalence of smokers was 30.8%, and 67.8% of students declared
themselves to be in a very good/excellent health. Moreover, 28.2% of
participants declared to be in a good state of health, while 4.0% declared
to be in a poor/fair state of health. Focusing on COVID-19, 23.0% of
respondents were diagnosed with coronavirus disease, and 67.3% had at
least one family member or a friend with COVID-19.

Table 1 also reports the intention to adhere to the COVID-19 vacci-
nation program among nursing students. Out of the participants, 81%
declared their intention to be vaccinated against coronavirus. Specif-
ically, 47.2% answered “Yes” and 33.7% answered “Probably yes.” On
the other end of the scale, 4.2% and 14.9% of students answered “No”
and “Probably no,” respectively.

Considering that some parts of the region were more affected by the
pandemic than others, we investigated the relationship between districts
and opinions about vaccination. Table 2 reports the potential adherence
to the vaccine and the number of COVID-19 cases per 1000 inhabitants
by district. We did not find any associations; no significant difference
was detected among districts.

Table 3 reports the association between demographic and academic
characteristics, health information, and previous flu vaccine uptake and
the potential adherence to the COVID-19 vaccination program. In uni-
variate analysis, the intention to adhere to the COVID-19 vaccination
program was associated with male gender (OR 2.49, CI 1.10-5.66) and a
previous adhesion to at least one flu vaccination campaign (OR 2.56, CI
1.49-4.39). Furthermore, having already attended a high school was
associated with the intention to uptake the vaccine (OR 1.64, CI
1.01-2.73). In other words, male students, students who have previously
received a flu vaccine, and students who have attended a high school
were more determined to comply with the COVID-19 vaccination
program.

All these associations were statistically significant and were
confirmed in the multivariate model, as reported in Table 3. We did not
find associations between opinions about the novel vaccine and age,
year of the program, district, smoking habit, state of health, and previ-
ous COVID-19 diagnosis (including family members or friends).

We also assessed the reasons related to the decision about the novel
vaccine, and the data are shown in Fig. 1a and b. Among 341 students
who were favorable to the vaccination, the main reasons were to protect
family and friends (95%), protect oneself (88%), and protect patients
during internship (86%). In the same group, 55% of students agreed to
the vaccination as a condition of returning to normal activities (such as

Table 2
Potential adherence to the COVID-19 vaccine and cases per 1000 inhabitants by
district (n = 422).

District Potential COVID-19 COVID-19 cases per 1000
vaccine* inhabitants
Yes No
N % N %

Bergamo 89 781 25 219 247

Como 15 88.2 2 11.8 53.8

Lecco 56  88.9 7 111 37.7

Milan 51 823 11 17.7  51.3

Monza 83 776 24 224 537

Brianza
Sondrio 31 738 11 262 445
Other district 16 941 1 59 NA

" p-Value > 0.05.
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Table 3

Univariate logistic regression results showing the odds ratios for the association
between potential adherence to the COVID-19 vaccination program and vari-
ables collected (demographic and academic characteristics, health information,
and previous flu vaccine uptake). The multivariate model includes gender, ed-
ucation, and flu vaccination.

Variables Univariate model Multivariate model*
OR 95% CI OR 95% CI
Age
1.0 0.94 1.06
Gender
Female Ref - - Ref - -
Male 2.49 1.10 5.66 2.71 1.17 6.29
Education
Vocational/technical school Ref - - Ref - -
High school 164 101 273 184 1.09 312
University 1.08 037 315 1.18 0.40 3.52
Course year
First year Ref - -
Second year 1.47 082 264
Third year 1.71 094 311
Working student
No Ref - -
Yes 0.57 033 1.01
District
Other district Ref - -
Bergamo 0.22 0.03 1.76
Como 0.47  0.04 5.72
Lecco 0.50 0.06 4.37
Milan 0.29 0.04 2.42
Monza Brianza 0.22  0.03 1.71
Sondrio 0.18 0.02 1.49
Smoker
No Ref - -
Yes 1.0 0.59 1.68
State of health
Poor/fair Ref - -
Good 270 090 8.15
Very good/excellent 229 0.81 6.46
Flu vaccination
No Ref - - Ref - -
Yes 256 149 439 251 145 433
COVID-19 diagnosis (personal)
No Ref - -
Yes 0.89 051 1.57
COVID-19 diagnosis (family/
friends)
No Ref - -
Yes 1.19 0.71 1.97

travels, concerts, and celebrations), 37% so as not to miss days of les-
sons, work, or internship, and 23% to comply with health ministry
recommendations. Finally, 16% of students reported wanting to be
vaccinated to avoid wearing masks (Fig. 1a).

On the contrary, the main reasons related to opposition to the
COVID-19 vaccine were the fear of adverse events (58%), the opinion
that the vaccine is unsafe (56%), and the lack of information (43%).
Among people who did not want to be vaccinated, about 22% believed
that the vaccine has a sub-optimal protective efficacy, 12% had a pre-
vious diagnosis of COVID-19, and 12% stated that pharmaceutical
companies influence decisions about vaccination policies. A small
number of participants provided other reasons: the opinion that COVID-
19 is not a threatening disease (2%), disagreement with vaccinations in
general (1%), and fear of injection (1%) (Fig. 1b).

Discussion

Our study aimed at evaluating the intentions to be vaccinated against
COVID-19 in a population of nursing students and identifying the
associated factors. Previous studies on these topics were conducted
when vaccines were not yet available and their mechanisms of action
were still not known. Furthermore, a lack of information on nursing
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a. Reasons for adhering to the COVID-19 vaccination program (n = 341)

To protect family and friends
To protect myself

To protect patients

To return to normal activities (travels,
concerts, celebrations, etc.)

To not miss days of lesson/work/internship

To comply with health ministry
recommendations

To not wear masks anymore

—

6%

b. Reasons for not adhering to the COVID-19 vaccination program (n = 81)

Fear of adverse events

COVID-19 vaccine is unsafe

Lack of information about COVID-19
vaccine

Sub-optimal protective efficacy

Previous diagnosis of COVID-19

Pharmaceutical companies influence
decisions about vaccination policies

COVID-19 is not a threatening disease

58%
43%

22%

| B2

Disagree with vaccinations I

Fear of injection I

1%

1%

Fig. 1. a. Reasons for adhering to the COVID-19 vaccination program (n = 341).

b. Reasons for not adhering to the COVID-19 vaccination program (n = 81).

students as a specific population was found. Instead, at the time of our
study, COVID-19 vaccines were already available, and in several coun-
tries, including Italy, the coronavirus vaccination campaign had already
started. We reported a high percentage of nursing students favorable to
the vaccination (81%). This rate of COVID-19 vaccine acceptance is
similar to the percentage reported in an Italian survey among university
students, including healthcare students (Barello et al., 2020). However,
arecent survey of the general Italian population conducted in September
reported that only 1 out of 2 Italian people wanted to be vaccinated (La
Vecchia et al., 2020).

We found that the intention to be vaccinated was associated with a
previous flu vaccine uptake. This is not a surprise, since attitudes to-
wards COVID-19 vaccines are influenced by attitudes towards vaccines
in general (Gagneux-Brunon et al., 2020). Furthermore, it is important
to note that a previous diagnosis of COVID-19 or a diagnosis among
family members and friends, as well as living in a district with a higher
number of COVID-19 cases, were not associated with the inclination to
be vaccinated. As a result, a direct exposure to COVID-19 did not in-
fluence student opinion and it is in accordance with the literature (Lucia
et al., 2020). Healthcare students have mostly positive attitudes towards
vaccines, due to their education in healthcare and regardless of their
personal history with the disease.

Vaccine hesitancy was reported in 1 out of 5 students. The main
reasons given were the lack of information about new vaccines, poten-
tial adverse events, and vaccination safety in general. These reasons are
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typical arguments associated with vaccine hesitancy (Giambi et al.,
2018; Lane et al., 2018; Lucia et al., 2020). As the COVID-19 vaccination
campaign was beginning, the debate emerged about whether to make
vaccination mandatory for some professional categories, such as
healthcare workers—or even for the general population. From 1 April
2021 in Italy, anti-SARS-CoV-vaccination became mandatory for HCWs.
We recognize this is a complex and sensitive issue, and despite the
mandatory vaccination, in our opinion, it is desirable to provide infor-
mation through educational initiatives about vaccines, to deal with
misinformation and “fake news,” and to raise awareness about the vital
importance of widespread vaccination (Jarrett et al., 2015). The focal
point for a successful vaccination campaign should be to reduce vaccine
hesitancy and thereby achieve high vaccination coverage. Indeed, the
only way for a rapid return to “normal activities,” which includes both
hospital internships and lessons in classrooms, is to encourage the
vaccination of students as well as the general population.

Limitations

The main limit of this study is that all participants were selected from
the same university, within several locations, all located in the most
affected Italian region. Our findings may not be representative of the
other healthcare students in Italy. Furthermore, the respondent rate was
suboptimal, and the risk of distortion should be taken into account.
Despite these limitations, our study is the first to investigate attitudes



M. Belingheri et al.

and opinions about COVID-19 vaccines among Italian nursing students,
as well as among Italian healthcare students in general, during a period
when vaccines are actually available.

Conclusion

In conclusion, it is fundamental to consider vaccine hesitancy in
healthcare students and to address it comprehensively, since these are
the healthcare workers of the future who will have to provide recom-
mendations to patients and promote adherence to vaccination programs.
Furthermore, our study investigated the reasons related to non-
adherence to the COVID-19 vaccination program; this knowledge is
also important for nursing educators to be able to implement strategies
that properly address vaccine hesitancy for COVID-19 during the
nursing education program at the university.
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