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Abstract: Several countries have targeted adolescents for immunization against SARS-CoV-2 to
mitigate COVID-19 spread. In Italy, immunization for children ≥ 12 years has been available
starting from June 2021. We conducted a cross-sectional study to investigate the knowledge, attitude
and intention to vaccinate children < 18 years in Italian families. We used a multinomial logistic
regression model to investigate factors associated with intention to vaccinate. We collected a total
of 1696 responses. Among the 491 families of children ≥ 12 years, 41.2% would not vaccinate their
children and 21.2% were uncertain, while among the 1205 families of children < 12 years, 36.1%
would not vaccinate and 33.8% were uncertain. Determinants of intention to vaccinate both age
groups were perceived safety and efficacy of vaccines and perceived risk of transmitting infection to
adults. For children < 12 years, additional determinants were perceived risk of being infected and
being hospitalized because of COVID-19. In view of the expanding strategy to vaccinate adolescents
and the availability of immunization for children < 12 years, our results call for a communication
strategy targeted at families of children focused on the safety and efficacy of COVID-19 vaccine in
children and on the dynamics of infection spread across different age groups. As perceptions in
families are volatile and may change rapidly over time, repeated surveys for measuring attitudes to
vaccinate would be advisable.

Keywords: COVID-19; vaccines; children; vaccine hesitancy

1. Introduction

The World Health Organization estimates that almost 230 million cases of COVID-19
have occurred worldwide as of September 2021, with more than 4.5 million deaths [1]. The
first cases of COVID-19 in Europe were recorded in January 2020, and, on 31 January, two
Chinese tourists were reported as the first two COVID-19 cases in Italy [2]. Since then, Italy
has been severely hit by the pandemic [3].

COVID-19 severity and mortality increases with age, with the highest figures seen
in >85 years and in younger individuals with co-morbidities [4]. In children, the COVID-
19 clinical picture is usually mild [5], requiring only supporting care, and death is rare.
A recent meta-analysis [6] showed that >90% of children younger than 5 years with a
laboratory-confirmed infection have a mild to moderate disease. Nevertheless, severe
cases may occur, with a reported frequency of 1 to 8% [7], and 25% of severe cases in
children may require ICU admission. Patients younger than 1 year of age and children
with co-morbidities are at a higher risk of developing a severe illness and being admitted
to the ICU [8].
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During the first phase of the pandemic in Italy, incidence rates were higher in adults
and in the elderly. After a severe restriction in social contacts from March 2020, includ-
ing school attendance, travels and social gatherings, limitations were gradually lifted in
summer 2020 [9]. Starting from August 2020, the median age of cases decreased sharply, in-
dicating an increased incidence rate in younger cohorts, and their potential role as a source
of infections for other individuals in the household [10]. After the summer season, the
number of new cases increased again as the median age of cases did. During the 2020/2021
season, school attendance for children was limited as COVID-19 figures increased, on the
basis of a regional “traffic-light” system which modulated restrictions in different Italian
regions based on epidemiological indicators. After July 2021, an increased circulation of
the SARS-CoV2 Delta variant possibly caused a more sustained circulation of the infection
in children and young people in 2021 [11,12].

Immunization of the elderly and adults started in Italy at the beginning of 2021, while
COVID-19 vaccines have been actively offered to teenagers 12–18 years since June 2021. Al-
though the role of children in sustaining the circulation of SARS-CoV2 seems limited [13,14],
immunization of children aims to limit the circulation of the virus through increasing the
number of immune individuals, to prevent secondary infections in the household, and to
gradually restore school attendance and other social activities in this age group. For this
reason, the start of the immunization campaign for children 12–18 years old was set before
school opening.

Monitoring intention to immunize children may be important to predict immunization
rates in this age group and in children less than 12 years old who will possibly be shortly
targeted by the immunization campaign [15].

Variable levels of vaccine hesitancy for COVID-19 childhood immunization have
been observed in different countries, including the US and Italy [16,17], at different times.
Moreover, in 2020, a survey conducted in families of Italian children showed low levels
of intention to vaccinate children in a population generally favorable to pediatric vaccina-
tions [18].

An attempt to monitor vaccine intention over time has been developed by Johns
Hopkins Center for Communication Programs in collaboration with Facebook, which is
updated every two weeks [19]. This information source suggests that in Italy, in August
2021, nearly 73% and 88% of respondents stated that they would vaccinate their children in
primary school or below and those in high school, respectively [19].

On the other hand, no surveys have been conducted recently to gather information
on vaccine intention and vaccine confidence toward COVID-19 children’s immunization
and their determinants, since vaccines became approved in Italy for children older than
11 years.

For these reasons, in July and August 2021 we conducted a survey on parents of Italian
children < 18 years old to investigate their intention to vaccinate their children and the
factors associated with their attitude.

2. Materials and Methods

This is a cross-sectional study, conducted in July and August 2021, investigating inten-
tion to immunize their children and confidence in the COVID-19 vaccine in a population of
parents of children < 18 years. Parents accessing the Emergency Room of the Bambino Gesù
Children’s Hospital, IRCCS (Istituto di Ricerca e Cura a Carattere Scientifico, Scientific
Institute for Research, Hospitalization and Healthcare), were invited to fill in an online,
anonymous survey via SurveyMonkey® (San Mateo, CA, USA), after providing informed
consent online. Bambino Gesù Children’s Hospital is a 607-bed tertiary care academic hos-
pital located in the Lazio Region, Italy. It is one of the largest pediatric hospitals in Europe,
with more than 2 M healthcare services provided yearly to a wide population of children
and adolescents. The survey was active from 22 July to 31 August 2021. Participants were
asked to promote the study through their contacts, including through social networks. The
only inclusion criterion was having at least one child younger than 18 years of age.
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This study was approved by the Ethics Committee of the Bambino Gesù Children’s
Hospital in Rome (protocol 1059).

2.1. Questionnaire

Data were collected using a structured questionnaire, which included 21 items divided
into 4 sections.

In the first section, socio-demographic and other general information were investi-
gated through the following items: age; sex; region; study title; number of household
members (including the respondent); number of children; age and school attendance for
each child; presence in the household of individuals affected by one of the underlying dis-
eases for which the COVID-19 vaccination is recommended; having received the influenza
vaccine in the 2020/2021 season; respondents and/or other household member’s history
of COVID-19 (including hospitalization); having received a vaccine against COVID-19
(possible answers: yes; no I won’t get the vaccine; no but I’ll do it as soon as it is available
for my age; no as I have had COVID-19 less than 3 months ago; no but I’ve booked the
vaccination; I am not sure).

The second section investigated perception of COVID-19 and COVID-19 vaccination:
perceived risk of getting COVID-19 in children < 18 years; perceived risk of COVID-19
hospitalization in children < 18 years; perceived risk of children affected by COVID-19
transmitting the virus compared to adults; perceived effectiveness of COVID-19 vaccines;
perceived risks of COVID-19 vaccines (with more than one answer allowed: vaccines do
not cause major side effects; vaccines frequently cause mild side effects like fever and
tiredness; vaccines can rarely cause severe adverse events; vaccines are dangerous; I do
not know).

The third section investigated attitude towards children’s COVID-19 vaccination,
i.e., intention to vaccinate children when vaccine is available for their age range (yes I
will; they have already been vaccinated; no; I do not know). Those who declared that
they would vaccinate or that had already vaccinated their child were asked to provide an
explanation of their choice from the following (multiple answers were allowed): vaccine
against COVID-19 is the quickest way to have my child back to normal life; it will protect
my child from COVID-19 and its complications; it will contribute to preventing COVID-19
in our family; it will contribute to herd immunity; I unconditionally trust vaccines. Those
who declared that they would not vaccinate their child or that they were undecided were
asked to provide an explanation of their choice from the following (multiple answers were
allowed): I have fear of side effects; vaccines have not been studied enough in children; the
risk of getting COVID-19 in children is low; the risk of developing COVID-19 complications
in children is low; the COVID-19 vaccine has a low efficacy; I don’t trust vaccines in general;
I do not know.

2.2. Statistical Analysis

The sample size for the survey was calculated according to the formula adopted in
the Raosoft software [20]. Setting the expected proportion of the outcome found in each
question of the study at 50% with an accepted margin of error of 5%, we obtained a total
sample of 377 individuals, with a confidence level of 95%.

Categorical variables were summarized as frequencies and percentages while con-
tinuous variables were presented using median and interquartile range (IQR), since the
variables were non-normally distributed. Normality was assessed both graphically and
using the Shapiro–Wilks test.

We carried out multinomial logistic regression to investigate the association between
the socioeconomic characteristics, the other variables investigated in the questionnaire
and the outcome. The studied outcome was the intention of parents to immunize children
categorized into three groups: (1) those who declared a positive intention to vaccinate or
those who had already vaccinated their children; (2) those who were uncertain about their
children’s vaccination; and (3) those who would not have their children vaccinated. We
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stratified the model by children’s age (<12 years vs ≥12 years). To define this category, we
considered the age of the eldest child (i.e., if a family had a child <12 years and one ≥12
years, it was categorized as ≥12 years).

We carried out multiple imputations with chained equations [21] to generate values
for missing data such as region, sex, person completing the survey, respondent parent’s
education, number of household members, underlying disease in parents and/or other
household members, respondent’s flu vaccine, respondent’s COVID-19 vaccination, history
of COVID-19 in parents or household members, perceived risk of getting COVID-19,
hospitalization and COVID-19 transmission for children. The percentage of missing data
was low (4.75%). All variables included in the models as predictors of outcome were used
to predict missing values [21,22]. Data were assumed to be “missing at random” [22].
Twenty-five datasets were imputed. Outcome was not imputed.

Data analysis was performed with STATA 14.1 SE (Stata Corporation, College Station,
TX, USA).

3. Results

A total of 2808 persons accessed the online questionnaire via the provided link.
Of these, 425 were excluded as they were not eligible as they did not have children,
610 accessed the questionnaire link but did not give consent to participating in the study
and therefore were not included, and 77 did not complete the questionnaire. A total of
1696 participants were thus included in the study. Of these, 491 were parents of at least
one child ≥ 12 years, while the remaining 1205 (71.0%) only had <12 year-old children.

Table 1 shows the general characteristics of the studied population.

Table 1. Characteristics of the study population.

Age Group

<12 y (n = 1205) ≥12 y (n = 491) Total (n = 1696)

n % n % n %

Parent completing the survey
Father 198 16.4% 114 23.3% 312 18.4%
Mother 1006 83.6% 375 76.7% 1381 81.6%

Respondent’s age (years)
Median (IQR) 40 (36–45) 48 (44–51) 42 (37–47)

Geographic area
Northern Italy 211 17.7% 134 27.6% 345 20.6%
Central Italy 898 75.3% 325 66.9% 1223 72.9%
Southern Italy 83 7.0% 27 5.5% 110 6.5%

Respondent’s education
Primary or secondary school certificate 25 2.1% 23 4.7% 48 2.9%
High school certificate 271 22.7% 150 30.8% 421 25.0%
University degree or more 900 75.2% 314 64.5% 1214 72.1%

Number of household members
2 64 5.4% 37 7.7% 101 6.1%
3 582 49.2% 135 28.0% 717 43.1%
4 424 35.9% 221 45.8% 645 38.7%
5 or more 112 9.5% 89 18.5% 201 12.1%

Number of children in the household
1 657 54.5% 203 41.3% 860 50.7%
2 462 38.3% 216 44.0% 678 40.0%
3 74 6.2% 57 11.6% 131 7.7%
4 or more 12 1.0% 15 3.1% 27 1.6%

Presence of at least one person with an underlying
disease in the household

No 1542 88.2% 1045 89.7% 407 84.6%
Yes 194 11.8% 120 10.3% 74 15.4%
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Table 1. Cont.

Age Group

<12 y (n = 1205) ≥12 y (n = 491) Total (n = 1696)

n % n % n %

Respondent’s influenza vaccination for the
2020/2021 season

No 794 67.9% 364 75.2% 1158 70.0%
Yes 376 32.1% 120 24.8% 496 30.0%

History of COVID-19 in at least one household
member

No 999 85.4% 377 77.9% 1376 83.2%
Yes 171 14.6% 107 22.1% 278 16.8%

Respondent’s COVID-19 vaccination
No, I have had COVID-19 less than 3 months ago 10 0.9% 7 1.5% 17 1.0%
No, I won’t get the vaccine 244 21.0% 159 33.1% 403 24.5%
Vaccinated/plan to get the vaccine 826 7.1% 284 59.0% 1110 67.5%
I am not sure 84 7.2% 31 6.4% 115 7.0%

A total of 1381 respondents (81.6%) were mothers and 312 (18.4%) were fathers, with
a median age of 42 years (IQR 37–47). Most respondents were from Central Italy (72.9%),
followed by Northern Italy (20.6%) and Southern Italy (6.5%). Most parents (1223/1696,
72.1%) had a university degree or a higher level of education, one quarter of participants
had a high school certificate (421/1696, 25.0%) and only 2.9% (48/1696) had a primary or
secondary school certificate.

Most families had three (717/1696, 43.1%) or four (645/1696, 38.7%) household mem-
bers. In parallel, most families (50.7%) had one child or two children (40%). Seventy-four
(15.4%) families had at least one person with an underlying disease.

Among the responding parents, 30% had received the influenza vaccination for the
2020/2021 season. A total of 278 (16.8%) had been affected by COVID-19 in the previous
months. Most of the responding parents (1110/1696, 67.5%) had received the COVID-19
vaccine or had scheduled their vaccination, 17 (1%) intended to get the vaccine but had not
received it yet as they had recently had COVID-19. Almost one fourth of the respondents
(403/1696, 24.5%) stated they did not want to receive the vaccine, while 7.0% (115/1696)
were undecided.

Figure 1 shows the intention to vaccinate by target age group.
As for children ≥ 12 years, most parents stated they would not vaccinate their children

(41.2%, 95% CI 36.7–45.8). The proportion of parents with a positive vaccination intention
(i.e., parents that already vaccinated or declared that they would vaccinate their children)
was 37.61% (95% CI 33.2–42.1). Undecided parents represented 21.22% of the sample
(95% CI 17.63–25.17).

For children < 12 years, most parents declared a negative vaccine intention (36.1%,
95% CI 33.3–39.0). In this age group, the proportion of parents of children already vacci-
nated was extremely low (0.26%), as the vaccine has been offered only to children <12 years
with underlying diseases, with a very high risk of COVID-19. Overall, the proportion of
parents of children <12 years who declared a positive vaccine intention was 30% (95% CI
27.4–32.8). Undecided parents represented 33.83% of the sample (95% CI 31.1–36.6).

Table 2 shows perception of COVID-19 and COVID-19 vaccination by the study
population. Regarding perception of COVID-19 risks for children, 941 participants (58.1%)
believed that persons < 18 years of age had a similar or higher risk of getting COVID-19
compared to adults (<12 years 58.1%, ≥12 years 59.2%).
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Table 2. Perception of COVID-19 and COVID-19 vaccination in children, by target age group.

Age Group

<12 y ≥12 y Total

n % n % n %

Children’s risk of getting COVID-19 compared to adults
No risk/lower/I do not know 660 57.6% 281 59.2% 941 58.1%
Similar/higher 486 42.4% 194 40.8% 680 41.9%
Children’s risk of COVID-19 hospitalization compared
to adults
No risk/lower/I do not know 998 87.2% 433 91.2% 1431 88.3%
Similar/higher 147 12.8% 42 8.8% 189 11.7%
Risk of transmitting SARS-CoV-2 by children affected
with COVID-19, compared to adults
No risk/lower/I do not know 270 23.7% 139 29.4% 409 25.3%
Similar/higher 871 76.3% 334 70.6% 1205 74.7%
Perceived effectiveness of COVID-19 vaccines
Lower than 70% 509 44.7% 266 56.1% 775 48.1%
Higher than 70% 630 55.3% 208 43.9% 838 51.9%
Risk of serious side effects caused by COVID-19 vaccines
in children

No 121 10.0% 37 7.5% 158 9.3%
Yes 1084 90.0% 454 92.5% 1538 90.7%

Perception that COVID-19 vaccines put children’s life at
risk

No 982 81.5% 342 69.6% 1324 78.1%
Yes 223 18.5% 149 30.4% 372 21.9%

A total of 363 (22.5%) persons stated that the available vaccines were almost completely
ineffective. A very high proportion of parents stated that vaccines could cause serious
side effects in children (1538/1696, 90.7%; <12 years 90.0%, ≥12 years 91.5%) and 21.9%
(372/1696) believed that vaccines put children’s lives at risk (<12 years 18.5%, ≥12 years
30.4%).

Table 3 shows reasons for positive or negative intention to vaccinate, by target age group.
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Table 3. Reasons for positive or negative intention to vaccinate by target age group (multiple answers allowed).

Age Group

<12 y ≥12 y Total

n % n % n %

Reasons for positive intention to vaccinate:
The vaccine will protect my child from COVID-19
and its complications 251 73.0% 107 59.8% 358 68.5%

The vaccine will contribute to COVID-19 herd
immunity 245 71.2% 128 71.5% 373 71.3%

The vaccine is the quickest way to have my child
back to normal life 197 57.3% 116 64.8% 313 59.9%

Children’s vaccine will contribute to preventing
COVID-19 in the rest of the family 168 48.8% 83 46.4% 251 48.0%

I unconditionally trust vaccines 46 13.4% 8 4.5% 54 10.3%
My child has a chronic disease 4 1.2% 8 4.5% 12 2.3%
Reasons for negative intention to vaccinate:
COVID-19 vaccines have not been studied enough in
children 587 73.4% 197 66.3% 784 71.5%

Fear of side effects 370 46.3% 160 53.9% 530 48.3%
The risk of having COVID-19 complications in
children is low 309 38.6% 153 51.5% 462 42.1%

The risk of getting COVID-19 in children is low 199 24.9% 104 35.0% 303 27.6%
The COVID-19 vaccine has a low efficacy 142 17.8% 87 29.3% 229 20.9%
I do not trust vaccines in general 64 8.0% 40 13.5% 104 9.5%

Among parents of children < 12 years, those with a positive intention to vaccinate
(i.e., those that declared they would vaccinate or that had already vaccinated their child)
provided as the two main reasons for their positive vaccination intention that the vaccine
would protect their child from COVID-19 and its complications (73%) and will contribute
to herd immunity (71.2%). More than a half (57.3%) stated that the vaccine was the quickest
way to have children back to normal life, and for slightly less than a half (48.8%) the child’s
vaccine would protect the rest of the family. In the same age group, among those with a
negative intention to vaccinate and the undecided, the most frequently reported reason
for not vaccinating or being hesitant was that the vaccines had not been studied enough
in children (73.4%). Fear of side effects was reported by 46.3%. Only 8% of respondents
stated they did not trust vaccines in general.

Among parents of children ≥ 12 years, those with a positive intention to vaccinate
(i.e., those that declared they would vaccinate or that had already vaccinated their child)
provided as the main reasons for their positive vaccination intention that the vaccine will
contribute to herd immunity (71.5%). A total of 64.8% stated that the vaccine was the
quickest way to have children back to normal life, and 59.8% stated that the vaccine would
protect their child from COVID-19 and its complications. In the same age group, one third
of those with a negative intention to vaccinate and the undecided reported that the vaccines
had not been studied though in children (66.3%). Fear of side effects was reported by
53.9%. Almost 30% reported that the COVID-19 vaccine had a low efficacy, and 13.5% of
respondents stated they did not trust vaccines in general.

According to the multinomial analysis (reported on Table 4) for parents of
children < 12 years (an age group for which at the time of the present study the vaccine
was not yet available), factors with a statistically significant association with a negative in-
tention to vaccinate were: not having received the influenza vaccine, believing that children
had a lower or absent risk compared to adults of getting COVID-19, being hospitalized
for COVID-19 and transmitting the virus to others, believing that the vaccine efficacy was
lower than 70% and that vaccines do cause major side effects, believing that vaccines are
dangerous. For the same age group, factors significantly associated with being undecided
were: not having received the influenza vaccine, believing that children had a lower or
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absent risk compared to adults of getting COVID-19 and being hospitalized by COVID-19,
believing that vaccine efficacy was lower than 70% and that vaccines do cause major side
effects, believing that vaccines are dangerous. Interestingly, hesitant parents were more
frequently vaccinated compared to parents with a positive vaccine intention.

Table 4. (A) Factors associated with a negative and undecided intention to vaccinate in children < 12 years. (B) Factors
associated with a negative and undecided intention to vaccinate in children ≥ 12 years.

(A)

Intention of Parents to Immunize Children
(Group Age: <12 Years)

No Undecided

Coef. p 95% CI Coef. p 95% CI

Parent completing the survey (Ref: Father)
Mother 1.26 0.489 0.66–2.39 1.25 0.362 0.77–2.03

Respondent’s age 1.00 0.952 0.96–1.03 1.01 0.664 0.98–1.03
Area/region (Ref: Northern Italy)

Central Italy 0.72 0.365 0.35–1.47 1.02 0.959 0.54–1.92
Southern Italy 1.39 0.545 0.48–4.07 1.49 0.379 0.61–3.65

Respondent’s education (Ref: Primary or
secondary school certificate)

High school certificate 1.25 0.757 0.31–5.06 1.30 0.681 0.37–4.50
University degree or more 1.16 0.827 0.30–4.48 1.12 0.852 0.34–3.71

Number of household members 0.90 0.634 0.58–1.39 1.10 0.580 0.78–1.57
Number of children (Ref: 1 child)

2 1.24 0.489 0.67–2.28 1.30 0.359 0.77–2.06
3 or more 1.09 0.886 0.34–3.55 0.95 0.908 0.38–2.38

Underlying disease in at least one household
member (Ref: No)

Yes 0.55 0.130 0.25–1.20 1.40 0.176 0.86–2.29
Respondent’s and/or other household member’s
history of COVID-19 (Ref: No)

Yes 1.33 0.331 0.75–2.37 0.88 0.617 0.53–1.45
Respondent’s COVID-19 vaccination (Ref: No)

Yes 1.01 0.976 0.69–1.46 1.59 0.006 1.14–2.22
Respondent’s flu vaccination 2020/21 season
(Ref: No)

Yes 0.29 <0.001 0.18–0.45 0.57 0.001 0.41–0.79
Perceived risk of getting COVID-19 in children
(Ref: No risk/lower/I do not know)

Similar/higher 0.45 <0.001 0.29–0.69 0.65 0.012 0.46–0.91
Perceived risk of COVID-19 hospitalization in
children (Ref: No risk/lower/I do not know)

Similar/higher 0.14 <0.001 0.07–0.30 0.38 <0.001 0.24–0.60
Perceived risk of children affected by COVID-19
transmitting the virus compared to adults
(Ref: No risk/lower/I do not know)

Similar/higher 0.47 0.015 0.30–0.86 1.43 0.239 0.79–2.60
Perceived effectiveness of COVID-19 vaccines
(Ref: Lower than 70%)

Higher than 70% 0.22 <0.001 0.14–0.34 0.45 <0.001 0.31–0.67
Vaccines do not cause major side effects (Ref: No)

Yes 0.15 <0.001 0.06–0.35 0.33 <0.001 0.21–0.52
Vaccines are dangerous (Ref: No)

Yes 60.96 <0.001 7.76–479.03 4.59 0.158 0.56–38.18
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Table 4. Cont.

(B)

Intention of Parents to Immunize Children
(Group Age: ≥12 Years)

No Undecided

Coef. p 95% CI Coef. p 95% CI

Parent completing the survey (Ref: Father)
Mother 0.33 0.016 0.13–0.81 0.66 0.286 0.30–1.42

Respondent’s age 0.91 0.025 0.84–0.99 0.95 0.114 0.89–1.01
Area/region (Ref: Northern Italy)

Central Italy 0.59 0.378 0.18–1.91 4.60 0.024 1.22–17.37
Southern Italy 0.90 0.926 0.09–9.06 2.86 0.388 0.26–31.06

Respondent’s education (Ref: Primary or
secondary school certificate)

High school certificate 2.25 0.433 0.30–17.18 3.03 0.189 0.58–15.87
University degree or more 5.42 0.102 0.72–40.95 2.74 0.234 0.52–14.37

Number of household members 0.93 0.771 0.55–1.55 0.74 0.162 0.49–1.13
Number of children (Ref: 1 child)

2 0.79 0.636 0.30–2.10 0.61 0.234 0.27–1.37
3 or more 0.49 0.380 0.10–2.39 1.11 0.871 0.32–3.90

Underlying disease in at least one household
member (Ref: No)

Yes 1.00 0.996 0.37–2.75 0.63 0.235 0.29–1.35
Respondent’s and/or other household member’s
history of COVID-19 (Ref: No)

Yes 0.95 0.909 0.39–2.30 1.66 0.162 0.82–3.39
Respondent’s COVID-19 vaccination (Ref: No)

Yes 0.78 0.448 0.41–1.48 2.00 0.012 1.17–3.43
Respondent’s flu vaccination 2020/21 season
(Ref: No)

Yes 0.51 0.124 0.22–1.20 0.78 0.428 0.43–1.43
Perceived risk of getting COVID-19 in children
(Ref: No risk/lower/I do not know)

Similar/higher 0.59 0.196 0.27–1.31 0.57 0.069 0.31–1.04
Perceived risk of COVID-19 hospitalization in
children (Ref: No risk/lower/I do not know)

Similar/higher 0.15 0.057 0.02–1.06 0.30 0.031 0.10–0.90
Perceived risk of children affected by COVID-19
transmitting the virus compared to adults
(Ref: No risk/lower/I do not know)

Similar/higher 0.36 0.041 0.13–0.96 0.60 0.285 0.23–1.53
Perceived effectiveness of COVID-19 vaccines
(Ref: Lower than 70%)

Higher than 70% 0.12 <0.001 0.05–0.28 0.38 0.003 0.20–0.73
Vaccines do not cause major side effects (Ref: No)

Yes 0.34 0.181 0.07–1.65 0.38 0.062 0.13–1.05
Vaccines are dangerous (Ref: No)

Yes 45.10 <0.001 5.42–374.93 5.16 0.154 0.54–49.25

For parents of children ≥ 12 years, fathers significantly more frequently stated they
refused to vaccinate their children compared to mothers. Other factors significantly asso-
ciated with a negative intention to vaccinate were believing that children had a low risk
of transmitting the virus to others compared to adults, believing that the vaccine efficacy
was lower than 70% and believing that vaccines were dangerous. For the same age group,
factors significantly associated with being undecided were: believing that children had a
lower or absent risk of being hospitalized by COVID-19 compared to adults, believing that
the vaccine efficacy was lower than 70% and believing that vaccines are dangerous.
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4. Discussion

After several disease waves and a very high toll in terms of deaths and disabilities, we
now have efficacious vaccines available to combat the global spread of COVID-19. Most
countries, after a vaccination campaign targeting the elderly, patients with chronic diseases
and, subsequently, adults of other age ranges, have started focusing on younger persons
to slow down the virus circulation. The rapid introduction of a novel vaccine for children
should be accompanied by a comprehensive communication strategy, which may not be
able to be fully accomplished during a pandemic, due to time and resource constraints.
Studying the relationship between concerns and vaccine behavior of target populations
and measuring their level of confidence toward SARS-CoV-2 vaccines is crucial to tailor
information strategies and to prevent low immunization coverage.

Our survey shows alarming results regarding the intention of families to immunize
their children, which is lowest in parents of children below 12 years of age. When review-
ing the current literature on this topic we found similar results in several other studies
performed in other countries at different times, including the US, Germany, Australia and
China [23–26]. When comparing our results to other Italian data, a previous study by
Fedele et al. showed a proportion of parents refusing the COVID-19 vaccine for children
similar to ours (34.5%), a lower proportion of parents favorable to the vaccine (17.2%)
and a higher undecided population (48.3%). The difference might be due to the fact that
the mentioned survey was conducted in November 2020 (before the vaccine for adults
was available). Overall, this comparison shows that, despite the two study populations
being different in terms of geographic setting, Italian parents with a negative child vaccine
intention (slightly more than 1/3 of the total population) remained more or less stable
between November 2020 and August 2021, while, in the same time period, those with a
positive vaccine intention have increased and the undecided have decreased. In view of
this result, we can hypothesize that the roll-out of the COVID-19 vaccination in adults
has improved general confidence in this vaccine in part of the hesitant population, but
a large proportion of parents have not changed their negative vaccine intention. On the
other hand, surprisingly, our data are quite different from the Johns Hopkins Center for
Communication Programs data, which suggest a much higher proportion of parents that
would vaccinate their children. This difference could be due to a different selection process
of the study population.

On one hand, it is expected that intention to vaccinate is lower for novel vaccines
compared with already available ones. On the other hand, this should prompt public
health agencies to rapidly implement tailored information strategies based on current data
on public information needs.

As intention to vaccinate and vaccine confidence may vary over time because of
different circumstances, we conducted a survey immediately after the start of immunization
campaigns for 12–18-year-old children, when SARS-CoV-2 vaccines were not yet available
for those under 12. The actual monitoring of immunization in children 12–18 reports that
nearly 60% of the target population in this age group received two doses of the vaccine as of
September 2021 [27]. Although we may have selected participants in the survey who were
hesitant or vaccine opponents, the results may also suggest that many public concerns about
immunization of children may have been overcome during the mass campaign in families
of children 12–18 years old, not necessarily because of targeted information campaigns.

Together with intention to vaccinate, we explored reasons for vaccine confidence
and vaccine hesitancy as reported by interviewed families. In essence, there is room for
improvement of families’ knowledge about the role of children in sustaining the circulation
of infection, the safety of vaccines, and, most importantly, the way vaccines are developed
and tested in children, which is the main reason for a negative intention to vaccinate and
for vaccine hesitancy in our sample. These areas of knowledge need to be better addressed
to create a solid foundation for public trust in COVID-19 vaccines.
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In the multinomial variable model, we considered the uncertainty regarding children’s
vaccination and the more definite refusal of children’s COVID-19 vaccines as two different
outcomes, as these behaviors likely require different communication approaches.

Being against immunization of children younger than 12 or being uncertain about the
vaccine for this age group were associated with three main beliefs. First, parents who did
not receive the flu vaccine for the current season were more likely to be against COVID
immunization for children. Uncertain parents were also more likely to have received a
COVID-19 vaccine themselves. This finding suggests an association with general concerns
about vaccines. Secondly, parents who believe that COVID-19 vaccines may cause major
side effects and have suboptimal efficacy were more likely to refuse immunization of
children or being uncertain, underlining an information gap. Thirdly, parents who are
against immunization of children or are uncertain perceived that COVID-19 in children is
unlikely and that the disease does not cause major complications in this age group, also
suggesting an area for improving information.

When looking at parents of children older than 12, only perception of a low efficacy
of vaccines and concerns about safety were associated with refusing immunization. Un-
certain parents were more likely to have received a COVID-19 vaccine, perceived a low
efficacy of vaccines, and believed that the risk of complications in children is low. Of note,
being a father and a decreasing age of parents were associated with refusing COVID-19
immunization for their children in this age group.

A perceived low risk of transmission from children to other individuals was as-
sociated with refusal of COVID-19 vaccines in children of both age groups, but not in
uncertain parents.

This information may be useful for developing communication strategies to promote
COVID-19 immunization with specificities. For instance, communication strategies are
generally focused on families but not specifically on fathers, and there are no strategies
focused on adult recipients of the COVID-19 vaccine to promote immunization to their rel-
atives. Moreover, addressing concerns on safety and efficacy of vaccines in children should
be complemented with information about the development and testing of immunization
products for this age group.

This work has strengths as it was conducted in a very specific time frame which
may be important to understand the relationship between the public perception and their
behavior in immunization decisions and included a large population. Moreover, the data
analysis was conducted to address the determinants of opposition and vaccine hesitancy
separately, offering specific information for communication strategies.

This survey also has limitations. As we used a convenience sample, we may have
recruited respondents in the emergency room more interested in the discussion about
vaccines and amplified the negative perceptions when compared to the general population.
Families in the emergency room may also have been distracted by their actual child’s
health problem. Moreover, we did not investigate the cause for ER access of participants
and we could not adjust the analysis for this factor. Indeed, only a small fraction of the
respondents had had their child already vaccinated compared to the general population.
On the other hand, we were able to properly investigate the determinants associated with
vaccine behaviors in a multivariable model which adjusted for confounding for the several
variables we included in the model.

In conclusion, although many of the public concerns may be temporary and may not
fully predict vaccine behaviors, tools for constant monitoring of information needs of the
population at large during immunization strategies represent a necessary means to support
vaccine confidence and uptake, reinforce trust in immunization and sustain vaccination
strategies in the long term. As, based on the multivariable analysis results, fathers seem
to be more frequently hesitant compared to mothers, this suggests the opportunity to
assess the potential effectiveness of vaccine promotion campaigns tailored to fathers for the
>12 years group. Moreover, vaccine promotion campaigns may take advantage of contacts
at the time of adult immunization to promote COVID-19 vaccine for children. Moreover, a
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wider spread of knowledge regarding COVID-19 development process and safety should
be pursued.

The balance between the perceived epidemiology of vaccine-preventable diseases and
perceived vaccine efficacy and safety are of paramount importance for the success of immu-
nization strategies and require efforts to address the concerns of the public. Misconceptions
and perception of high risks associated with vaccination in children may be a cause for
concern in parents of child candidates to receive a SARS-CoV-2 vaccine, despite the benefits
clearly outweighing the risks even in young children [28]. Parents’ perceptions on vaccine
safety and efficacy may include other factors such as accessibility to vaccine facilities,
leading to vaccine delay and hesitancy [29]. For this reason a systematic and continuous
monitoring of factors affecting vaccine uptake is of paramount importance [30,31].
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