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Abstract: Although vaccines are the safest and the most effective measure to prevent disease, dis-
ability, and death from various pediatric infectious diseases, parental vaccine hesitancy is a common
and increasing phenomenon worldwide. To contribute to improving our knowledge on parental
willingness and hesitancy toward COVID-19 vaccine administration in children aged 5-11 years,
an anonymous online questionnaire was disseminated in Italy after the COVID-19 vaccine’s au-
thorization for this age group. An online survey was conducted using the Crowd Signal platform
from 15 December 2021 to 15 January 2022 in Italy among parents of children 5-11 years old. A
total of 3433 questionnaires were analyzed. Overall, a “Favorable” position was observed in 1459
(42.5%) parents, a “Doubtful” one in 1223 (35.6%) and a “Hesitant/Reluctant” one in 751 (21.9%).
The univariate multinomial logistic regression analysis and the multivariate multinomial logistic
regression analysis showed that the Hesitant/Reluctant parents were younger than 40 years of age,
mostly female, with a secondary or middle school degree, an annual income below EUR 28,000,
more than one child in the age range from 5 to 11 years, an underestimated consideration of the
severity of COVID-19’s effects, and concern regarding the COVID-19 vaccines in general. These
results show that in Italy, most parents of children aged 5 to 11 were doubtful or hesitant/reluctant to
vaccinate their children against the COVID-19 virus. Poor trust in health institutions as well as poor
consideration of the epidemiological and clinical relevance of COVID-19 in children seem to have
played the biggest roles in forming these attitudes. Moreover, the negative attitude of several parents
who previously agreed to immunize their children against other childhood illnesses according to the
official national pediatric immunization schedule clearly indicates that only the COVID-19 vaccine
was put in doubt or rejected. All these findings lead us to conclude that to improve COVID-19
vaccination coverage in children aged 5 to 11, health authorities should increase parental education
on the true clinical relevance of COVID-19 and on the importance of its prevention to hinder the
evolution of the pandemic in pediatric subjects and the emergence of new variants, and its relative
weight in influencing the efficacy of vaccines.
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1. Background

Although vaccines are the safest and the most effective measure to prevent disease, dis-
ability, and death from various pediatric infectious diseases [1], parental vaccine hesitancy,
defined by the World Health Organization as “delay in acceptance or refusal of vaccines
despite availability of the vaccine services”, is a common and increasing phenomenon
worldwide [2,3]. Studies have shown that up to 50% of parents have concerns about

Vaccines 2023, 11, 587. https:/ /doi.org/10.3390/vaccines11030587

https:/ /www.mdpi.com/journal /vaccines


https://doi.org/10.3390/vaccines11030587
https://doi.org/10.3390/vaccines11030587
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/vaccines
https://www.mdpi.com
https://orcid.org/0000-0002-6597-5461
https://orcid.org/0000-0002-3468-5568
https://orcid.org/0000-0003-3451-2744
https://doi.org/10.3390/vaccines11030587
https://www.mdpi.com/journal/vaccines
https://www.mdpi.com/article/10.3390/vaccines11030587?type=check_update&version=2

Vaccines 2023, 11, 587

2 of 14

immunizing their children with the officially recommended pediatric vaccines, even in
countries with the most advanced national health systems, such as the USA [4], Canada [5],
Australia [6] and several European countries [7,8]. Moreover, it has been reported that
the rate of parental hesitancy has increased. In the USA, parental concern about child
immunization was declared to be 20% in the year 2000 [9], and by 2009, this figure had
risen to 50% [10].

Parental vaccine hesitancy is one of the most important reasons that administration
of some pediatric vaccines remains far from optimal, and outbreaks of certain vaccine-
preventable diseases can occur when coverage does not reach the necessary level needed to
develop herd immunity [11-13]. The very recent outbreaks of measles in several industrial-
ized countries are the best example of this concern [14].

Generally, parental hesitancy does not concern all infectious disease vaccines that
are recommended by health authorities for child protection. Only 1-2% of parents totally
exclude childhood immunization [15]. More commonly, one or more vaccines which are
refused or debated with greater prevalence are those that are new or totally unknown,
have relatively undefined or debated safety and efficacy outcomes, or that require repeated
administrations and cannot be given on a delayed schedule [9,15,16].

To counter the COVID-19 pandemic, active immunization with specific vaccines is
considered essential; several vaccines obtained with different methods were developed,
and some of them were evaluated in clinical trials for use in humans [17,18]. Initially, trials
were carried out in adults, given that COVID-19 showed greater prevalence the older the
patients were, and showed more serious symptoms and outcomes in older people. Later,
pediatric formulations were prepared, and most national health authorities, including the
U.S. Food and Drug Administration (FDA) and the European Medicines Agency (EMA),
authorized their use when clinical trials certified that they could be considered safe and
sufficiently effective in children of different ages [19,20]. Evidence that COVID-19 could
be a severe disease [21,22], that it could be associated with serious or very unpleasant
long-term consequences, such as multisystem inflammatory syndrome in children (MIS-
C) [23] and long-COVID [24,25], and that reducing pediatric COVID-19 cases would reduce
virus circulation and risk of disease in high-risk populations [26,27] were the main reasons
that health authorities suggested supporting the administration of COVID-19 vaccines
in children.

Unfortunately, parents’” willingness to vaccinate their children against COVID-19 has
always turned out to be rather low, even lower than their willingness to be vaccinated
themselves. In Italy, the intention to accept a COVID-19 vaccine of parents of children
<18 years of age was 60.4%, compared to values of 64.5% and 84.1% found in the general
population [28-30]. Detailed knowledge of parental willingness and hesitancy toward pe-
diatric COVID-19 immunization is essential to understand the reasons for non-vaccination
and to prepare adequate measures to improve vaccination coverage. Most of the currently
available data regarding vaccination come from the first age group for which COVID-19
vaccines were authorized, that is, for older children aged 12 to 17. Moreover, some of
the data regarding children aged 5 to 11 years were collected before pediatric COVID-19
vaccine was authorized for use, and indicate only the parental intention, independent of
the suggestions of most health authorities [31-35]. To contribute to improving our knowl-
edge on parental willingness and hesitancy towards COVID-19 vaccine administration in
children aged 5 to 11 years, an anonymous online survey was conducted in Italy after the
COVID-19 vaccine’s authorization for this age group.

2. Methods

The same online questionnaire (Supplementary Material S1), developed by pediatri-
cians and infectious diseases specialists (5Z, SP and AB) of the Local Health Agency of
Modena, Italy, previously validated and used to evaluate determinants of vaccine parental
hesitancy towards the COVID-19 immunization of adolescents was utilized to perform this
survey. The methods for distributing and collecting the completed questionnaires were
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consistent [30]. The online survey was carried out from 15 December 2021 to 15 January
2022, starting a few weeks after Italy’s medicines agency AIFA approved the use of the
BNT162b2 vaccine (Comirnaty, Pfizer) in children aged 5 to 11 years [36].

A total of 3500 parents of children 5-11 (i.e., 10% of the Italian parents of children in
this age group) received the questionnaire. Answers (67) that had completion times below
4 min were discarded. Data collected in this study were analyzed using the same methods
as in the previous study [30].

The demographic differences between the groups were evaluated using parametric
methods (ANOVA) for continuous variables with normal distribution, and non-parametric
methods (Kruskal-Wallis test) for continuous variables with non-normal distribution.
Categorical variables were analyzed using the X2 test or Fisher’s exact test. The scores
on the statements placed in the various sections of the questionnaire and relating to the
information scores were described with box plots; differences in medians were evaluated
using the Kruskal-Wallis test. For questions with categorical answers, the X2 test or
Fisher’s exact test was used. Finally, a univariate and subsequently multivariate model of
multinomial logistic regression was developed, chosen from different significant variables
of univariate multinomial logistic regression. Statistical significance was considered for
p-values < 0.05. All statistical analyses were performed with the STATA 12.1 software
(Stata-Corp, College Station, TX, USA). Being a descriptive study, a formal calculation of
the sample size was not performed.

3. Results

Among 3433 evaluable questionnaires, 2869 were completed by females (83.6%),
548 were completed by males (16.0%), and 16 questionnaires did not indicate gender
(0.5%). Table 1 summarizes the demographic characteristics of those who answered the
questionnaire. The declared average age was 41.3 years (standard deviation [SD]: 5.3). Most
of the questionnaires came from Northern Italy; 1533 were from Emilia-Romagna (46.5%)
and 430 were from Lombardy (13.0%). Most people answered that they were in a position of
permanent employment (2138, 62.3%) or were self-employed (626, 18.2%). Unemployment
was more frequent in females (10.1% vs. 0.7%). Regarding education level, 1172 (34.1%)
were high-school graduates and 1108 (32.3%) reported having a Master’s degree. The
number of children reported was one child for 1115 questionnaires (32.5%), two children
for 1887 (55.0%) and three or more children for 431 (12.5%). Overall, 2485 (72.4%) answered
that they had only one child 5-11 years old, whereas 948 (27.6%) answered that they were
the parent of more than one child 5-11 years old. Regarding reported family income, the
majority reported an income >EUR 28,000 /year. Italians made up the vast majority of
those who answered the questionnaires (3381, 98,5%); 9 (0.3%) did not report ethnicity,
15 (0.4%) reported coming from Western Europe, 14 (0.4%) from Eastern Europe, 3 (0.1%)
from North Africa, 4 (0.1%) from Asia and 7 (0.2%) from the Americas.

Using a cluster analysis based on the stated agreement level for use of the anti-COVID
vaccination in adolescents, three groups were created: “Favorable” 1459 (42.5%), “Doubtful”
1223 (35.6%) and “Hesitant/Reluctant” 751, (21.9%). The three groups reflected different
age groups, with a higher prevalence of younger parents in the Hesitant/Reluctant group.
In terms of gender, women were more prevalent in the Doubtful group; for work conditions,
self-employed and non-responsive people were more present in the Hesitant/Reluctant
group; and for declared annual income, the lowest-income people were more prevalent in
the Hesitant/Reluctant group.

Figure 1 shows the concordance scores, expressed via boxplot (median and interquar-
tile range), to the statements proposed in Q10. Overall, Favorable and Doubtful parents
declared a higher level of confidence in the safety and efficacy of pediatric vaccines than
Hesitant/Reluctant parents; this was investigated through statements Q10.51 and Q10.S5
(all p-values < 0.001).
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Table 1. Demographic characteristics of parents of children 5-11 years old who answered

the questionnaire.

Data Total NNS;ZS I\I;in;::g P
Age, years 413 +£5.3 43.6 £ 6.0 40.8 £5.0 <0.001
Group of age, years
<40 1573 (45.8%) 181 (33.0%) 1381 (48.1%) 20,001
41-50 1656 (48.24%) 291 (53.1%) 1361 (47.4%)
>50 204 (5.9%) 76 (13.9%) 121 (4.4%)
Education
Lower secondary school 136 (4.0%) 28 (5.1%) 108 (3.8%)
High school 1172 (34%) 203 (37.0%) 966 (33.7%)
BA 508 (14.8%) 64 (11.7%) 442 (15.4%) <0.01
MA 1108 (32.35) 154 (28.1%) 947 (33.0%)
PhD 419 (12.2%) 87 (15.9%) 330 (11.5%)
No answer 90 (2.62%) 12 (2.2%) 76 (2.65%)
Work condition
Permanent employment 2138 (62.3%) 379 (69.2%) 1704 (61.1%)
Temporary employment 253 (7.4%) 21 (3.8%) 232 (8.1%)
Self-employed 626 (18.2%) 135 (24.6%) 487(17.0%) <0.001
Unemployed /unpaid work 293 (8.5%) 4 (0.7%) 289 (10.1%)
Retired 7(0.2) 3(0.5%) 4 (0.1%)
No answer 116 (3.38%) 6 (1.1%) 103 (3.6%)
Number of children
1 1115 (32.5%) 188 (34.3%) 921 (32.1%)
2 1887 (55.0%) 285 (52.0%) 1594 (55.6%) 0:30
>2 431 (12.6%) 75 (13.7%) 354 (12.3%)
Number of children 5-11 years old
1 2485 (72.4%) 2802 (72.6%) 391 (71.3%) 0.56
>1 948 (27.6%) 787 (27.4%) 157 (28.7%)
Nationality
Italian 3381 (98.5%) 538 (98.1%) 2829 (98.6%)
Foreign 43 (1.3%) 98 (1.6%) 34 (1.2%) 067
No answer 9 (0.3%) 1 (0.2%) 6 (0.2%)
Group <0.001
Favorable 1223 (35.6%) 300 (57.8%) 1159 (40.4%)
Doubtful 1459 (42.5%) 149 (27.2%) 1072 (37.4%)
Hesitant/Reluctant 751 (21.9%) 99 (18.1%) 638 (22.2%)
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Section 1a: Perception of pediatric vaccines

Favorable Doubt Hesitant/Reluctant

Statements

Q10.S1 - Paediatric vaccines are uselul for !. + é . N N . . —:
preventing #o-throatoning dicecasos
|
Q10 52 - Paediatnc vacoines have saved milions of |o . . ' . . 0 0 . —
ves since they were invented |

Q10.53 - Paedialic vacdnes are poorly studied

Q10.54 - Paediatric vaccines ofien lead to serious
adverse events

Q10 S5 - Paediatric vaccines are safe
. —

1 2 3 4 s 1 2 3 4 H 1 2 3 4 5

Q10.S6 - Vaccinating children is important to stop
some epidemics (e.g measies, rubesila, whooping
cough. meningococeal meningitis)

Section 1b: Perception of own child vaccination

Favorable Doubt Hesitant/Reluctant

Q11.82 - When | receive invitations for vaccinations. i . ¢
| start 1o feel anxious a——

[
|

Q11.53 - | trust the institutions, the proposed
vaccines are the best choice for my cheldren

Q11.54 - | 00 NOt trust what is proposed. there is not
encugh information

Q11 55 - The Information that comes from the \ ¢ g \ ! * ?

nsdtutions is partial of Incorect ==

Q11.56 - After vaccination, | am afrakd of serious . : y == l—
adverse events

Q11.57 - | consuit my doctor and decide on the basis
of his advice

Agreement (1 =Low 5=High)

Figure 1. Boxplot of concordance scores of confidence in vaccines and vaccinations. All p-values < 0.05
after Bonferroni adjustment.

Similar results were reported for the statements included in Q11, which investigated
confidence in health institutions in relation to the personal experience of individuals” own
children’s vaccination through statements Q11.53 and Q11.S3 (all p-values < 0.001).

Regarding Question 12, “Did all of your children have pediatric vaccinations according
to the recommended schedule?”, 3252 (95.2%) answered “Yes”; 94 (2.8%) answered “No,
but due to postponements for health reasons”; 35 (1.02%) answered “No, because I did
not have sufficient reassurance”; and 32 (0.94%) did not answer. The lowest frequency
of “Yes” answers was found in the Hesitant group (87.7%), against 98.0% and 96.3% in
the Favorable and Doubtful groups. Parents who declared “No, because I did not have
sufficient reassurance” were more frequent in the Hesitant/Reluctant group; they were
25 (3.4%) versus 1 in the Favorable group (0.1%) and 9 in the Doubtful group (0.7%).
Those who answered “No, but due to postponements for health reasons” were 1 (0.1%) in
the Favorable, 32 (2.6%) in the Doubtful and 37 (5.0%) in the Hesitant/Reluctant group.
Differences in the frequency of “Yes” answers were calculated with the Chi-square test, and
were statistically significant lower in the Hesitant/Reluctant group (p < 0.001).

Figure 2 shows the scores of the statements on the risk perception of COVID-19. Risk
perception of COVID-19 differed between groups; Hesitant/Reluctant parents reported
a higher level of complacency in themselves and their children than the Favorable and
Doubtful groups. In particular, the median score for the statement Q13.57 was 1 (IQR 1;
2) for the Favorable group, 2 (IQR 1; 3) for the Doubtful group and 3 (IQR 2; 4) for the
Hesitant/Reluctant group (Kruskal-Wallis test p < 0.001). The perceived ease of avoiding
COVID-19 was significantly lower in the Favorable group (Median score: 1, IQR: 1; 1)
(Kruskal-Wallis test p < 0.001).

Overall, 2195 (63.9%) reported that they or a house mate had had a positive swab; only
18 (0.5%) did not answer, 1581 (46.1%) reported that they or a loved one had symptomatic
COVID-19, and 1838 (53.5%) did not have any symptoms. No differences among the
three groups were found regarding symptomatic disease. A “Yes” answer to the question
of if they or a household member had a positive swab showed a statistically significant
difference in the Favorable group, at 62.1%, and in the Hesitant/Reluctant group, at 67.0%
(p <0.01).
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Section 2: Perception of Covid-19

Favorable Doubt Hesitant/Reluctant
Statements
13 S1 - The pancemic has been magnified by governments " 3 : § l I
and the meca : L
Q13.92 - Covid+19 is a nommad flu or a itlle more . . . . . . . . i T
Q13.53 - Covia-19 scareascaras me . ¢ 7—] RS E— '—‘—J—‘ B L

213.54 - The pancemic has cetenorated e possibikties of
prevention and reatment Ly the Haalth Sysiem

Q13.35 - Long-Covid i & risk that | woukl not Be 10 loke % 1 1 ) i | 1

Q13.95.- Itis oasy to aveid tho vius that causes Covid-10 . ’ o [N |-
Imaann

213 57 - Chidren and young paople, evan  they get sick . ‘
rever have problems

Q13.58 - The dsease is dangercus only for elderly people
and those with pathologies

1 2 3 ¢ 5 2 3 4 51 2 3 4
Agreement (1 =Low 5=High)

Figure 2. Boxplot of concordance scores on perception of COVID-19. All p-values < 0.05 after
Bonferroni adjustment.

Regarding the results of Question 16, “Has a family member or loved one died due to
COVID-19?7, 642 (18.7%) answered affirmatively, and 20 (0.60%) did not answer. Answers
of Favorable and Doubtful parents did not show significant differences.

Doubtful and Hesitant/Reluctant parents were less well informed than Favorable
parents, considering median scores to the statement Q17.51 (“Authorized anti-COVID
vaccines are still experimental”), which resulted in 1 IQR: 1; 1), 2 (IQR: 1; 3) and 4 (IQR: 3;
5) for Favorable, Doubtful and Hesitant/Reluctant groups, respectively, with p < 0.001. To
the statement Q17.57 (“Vaccines are the best way to avoid deaths and hospitalizations™),
median scores were 5 (IQR: 5; 5), 5 (IQR: 4; 5) and 4 (IQR: 3; 5) for Favorable, Doubtful
and Hesitant/Reluctant parents, respectively (p < 0.001). Regarding information sources,
Favorable and Doubtful parents were more likely to consider general practitioners as
authoritative (Q18.51); median scores were 5 (IQR: 3; 5), 4 (IQR: 3; 5) and 4 (IQR: 2; 5) for
Favorable, Doubtful and Hesitant/Reluctant parents, respectively, with p < 0.001. Similar
findings were observed in doctors working for the National Health System (Q18.52): 5
(IQR: 3; 5), 4 (IQR: 2; 5) and 3 (IQR: 0; 4) for Favorable, Doubtful and Hesitant/Reluctant,
respectively, with p < 0.001.

The comparison analysis of risk perception, safety and propensity for anti-COVID
vaccination in children is described in Figure 3. Regarding individual adult vaccination
hesitancy, Favorable and Doubtful parents received or booked significantly more frequent
anti-COVID vaccinations: 1457 (99.9%) and 1206 (98.6%) vs. 602 (80.2%), and also recom-
mended the anti-COVID vaccination (1458 (99.9%) and 1174 (96.0%) vs. 472 (62.9%)) more
frequently than the Hesitant/Reluctant parents (p < 0.001 for all the comparisons).

Section 4: Propensity to child vaccination

Q1387 - | have vaccnatod/wil vacanase my childrer
because they e vulnerabie Gue 10 Dathologcel conciions

Favorable Doubt Hesitant/Reluctant
Statements | \

|
Q21.51 - I have vaccinated! will Gefinbiely have my childror . . ‘ . le . ‘ I
vacunsied \' I -
Q21 .82 - | am not going 1 vaccinate my kds ‘ ® L ¢ ¢ | }; \ ¢ ] I
Q21 53 - The vaccine has an excelent kevel of safely ’ 1 l B
Q21 S4 - The vacome Nas Not been suMcenty lesteo ’ v
Q21 85 - L want %0 well belore | veocinale my childrer | . . .
Q21 66 - My childron aro hoalthy, thoy don't nood vaceinos fo | . . . . . . . . SRS :l:].i
s [

‘ N . .

|

2 3 4 5 ] ! 2 3 4 5 1 2 3 4

Agreement (1 =Low 5=High)

Figure 3. Boxplot of concordance scores on risk perception, safety and propensity for anti-COVID
vaccination for adolescents. All p-values < 0.05 after Bonferroni adjustment.



Vaccines 2023, 11, 587

7 of 14

Information score on paedaTi: vacches

Information score on Cowd-19

Informaton score on ant-Covic vaccnes

Figure 4 shows the information scores and fear scores. Hesitant/Reluctant parents
showed lower median scores than Doubtful and Favorable parents with regard to pediatric
vaccines: 2.2 (IQR 1.6; 2.6), 2.8 (IQR: 2.4; 3.0) and 3 (IQR: 3.0; 3.0), respectively, with p < 0.001.
For fear scores on COVID-19, the scores were 2 (IQR 1.3; 2.3) for Hesitant/Reluctant, 1.3
(IQR: 1; 2) for Doubtful and 1 (IQR: 1.0; 1.3) for Favorable, with p < 0.001.

Information Scores

Favorable Doubt Hesitant/Reluctant

|

18 2 28
Agreement (1 =Low 5=High)

Fear Scores

Figure 4. Boxplot of the information scores and the fear score. All p-values < 0.05 after Bonfer-

roni adjustment.

The univariate multinomial logistic regression analysis is shown in Table 2. An age
lower than 40 years was significantly associated with being Doubtful (p < 0.01) and Hesi-
tant/Reluctant (p < 0.001). The female gender resulted in being associated with Doubtful
and Hesitant/Reluctant (p < 0.001). People declaring an education higher than high school
were less frequently Doubtful and Hesitant/Reluctant (p < 0.01 and p < 0.001, respectively),
while Hesitancy and Doubtfulness were associated with “no answer” (p < 0.001). A de-
clared annual income less than 28,000 Euro (p = 0.001) and “no answer” (p < 0.001) were
associated with Hesitant/Reluctant and Doubtful; “no answer” was associated with being
Doubtful and Hesitant/Reluctant (RR = 1.43 and RR = 2.60, p < 0.001). The number of
children 5-11 years higher than 1 was positively associated with being Hesitant/Reluctant
(RR =1.29, p <0.01). The parent’s area of residence being in the south and in the islands
was less likely to be associated with being Hesitant/Reluctant (RR = 0.65, p < 0.05).

Table 3 summarizes the findings of multivariate multinomial logistic regression anal-
ysis. After multivariate multinomial logistic regression analysis, Doubtful parents were
negatively associated with age >40 years (both for 41-50 years old and >50 years old)
(p <0.001), male gender (p < 0.001), unemployment/unpaid domestic work (p < 0.05),
information score on pediatric vaccines (p < 0.001), and information score on COVID-19
(p < 0.001); they were positively associated with fear score (p < 0.001). Hesitant/Reluctant
parents were negatively associated with age >40 years (p < 0.001 both for 41-50 years old
and >50 years old), with unemployment/unpaid domestic work (p < 0.05), with infor-
mation score on pediatric vaccines (p < 0.001) and on COVID-19 (p < 0.001); they were
positively associated with retired /no answer (p < 0.05) and fear score (p < 0.001).
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Table 2. Univariate multinomial logistic regression analysis.

Favorable Doubtful Hesitant/Reluctant
Independent Variable
RR 95% CI RR 95% CI
Age, years _
<40 1 (Ref.) 1 (Ref.)
41-50 1 (Ref,) 0.73 0.62-0.85 0.55 0.45-0.66
>50 0.62 0.45-0.86 0.39 0.25-0.60
Gender }
Female 1 (Ref) 1 (Ref.) 1 (Ref.)
Male ’ 0.54 0.43-0.66 0.60 0.46-0.76
No answer /non-binary 0.81 - 0.95 -
Education
Lower secondary school 1.01 0.65-1.54 1.30 0.83-2.01
High school 1 (Ref.) 1 (Ref.)
BA 1 (Ref.) 0.95 0.75-1.20 0.67 0.51-0.89
MA 0.74 0.62-0.90 0.59 0.47-0.73
PhD 0.55 0.42-0.71 0.39 0.28-0.53
No answer 2.07 1.14-3.75 3.24 1.80-5.85
Work condition
Employed 1 (Ref.) 1 (Ref.)
Self-employed 1 (Ref.) 0.92 0.76-1.13 1.12 0.89-1.41
Unemployed /unpaid 0.92 0.70-1.21 0.96 0.69-1.32
Retired /no answer 1.63 1.00-2.65 3.89 2.44-6.19
Annual income
<15,000 136 0.95-1.97 2.01 1.34-3.00
15,001-28,000 1.25 1.02-1.53 1.47 1.15-1.88
28,001-55,000 1 (Ref.) 1 (Ref.) 1 (Ref.)
55,001-75,000 0.80 0.62-1.02 0.69 0.49-0.95
>75,000 0.67 0.50-0.88 0.92 0.67-1.27
No answer 1.43 1.12-1.82 2.60 1.99-3.38
Number of children )
1 1 (Ref.) 1 (Ref.)
2 1 (Ref,) 0.86 0.73-1.01 1.10 0.90-1.33
>2 0.72 0.55-0.92 1.12 0.84-1.50
Number of children 5-11 yrs ;
1 1 (Ref.) 1 (Ref.) 1 (Ref.)
>1 0.95 0.80-1.13 1.29 1.06-1.56
Nationality -
Italian 1 (Ref)) 1 (Ref.) 1 (Ref.)
Foreign et 0.84 0.77-0.90 1.62 0.78-3.31
No answer - -
Area of residence
North 1 (Ref.) 1 (Ref.)
Center 1 (Ref.) 1.01 0.81-1.25 0.82 0.63-1.08
South and Islands 0.86 0.62-1.19 0.65 0.43-1.00
No answer 2.63 1.61-4.30 4.76 2.93-7.74

CI, confidence interval; RR, relative risk.
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Table 3. Multivariate multinomial logistic regression.

Favorable Doubtful Hesitant/Reluctant
Independent Variable
RR 95% CI RR 95% CI
Age ;
<40 years 1 (Ref.) 1 (Ref.) 1 (Ref.)
41-50 et 0.70 0.59-0.83 0.57 0.45-0.72
>50 0.63 0.44-0.90 0.32 0.18-0.57
Gender 1 (Ref.) -
Female 1 (Ref.) 1 (Ref.)
Male 0.66 0.52-0.83 0.68 0.48-0.95
No answer /non-binary 0.15 - -
Work condition
Employed 1 (Ref.) 1 (Ref.)
Self-employed 1 (Ref.) 1.01 0.81-1.26 1.15 0.85-1.54
Unemployed /unpaid 0.70 0.52-0.95 0.61 0.40-0.93
Retired /no answer 1.35 0.80-2.33 2.10 1.11-3.96
Inf. score on vaccines 1 (Ref.) 0.25 0.15-0.42 0.12 0.07-0.22
(pre-pandemic)
Inf. score on COVID-19 1 (Ref.) 0.40 0.30-0.54 0.05 0.04-0.08
Fear Score 1 (Ref.) 5.25 13.96-432 12.67 9.90-16.20

CI, confidence interval; RR, relative risk.

4. Discussion

This survey was carried out a few weeks after AIFA had authorized the use of
BNT162b2 vaccine in 5-11 year-old children [36]. In this period of time, no official rec-
ommendations for its use by the Italian Ministry of Health had been issued, and only
a few scientific pediatric societies, including the Italian Society of Pediatrics (SIP), had
generically expressed their belief that all children, at least those at greater risk of severe
COVID-19 symptoms, should be immunized [37]. This means that despite the limitations of
a questionnaire, the results of this study express the real thoughts of parents with children
aged 5-11 years about the immunization of their sons and daughters against COVID-19,
without major external influences. Consequently, they can elucidate the true barriers to
the administration of the COVID-19 vaccine in children aged 5-11, and provide the health
authorities with a useful resource to overcome parental hesitancy. The study shows that
in Italy, most parents of 5-11 year-old children were doubtful or hesitant/reluctant to
vaccinate their children.

Poor trust in health institutions as well as poor consideration of the epidemiological
and clinical relevance of COVID-19 in children seem to have played a major role in forming
this attitude. Parents that were doubtful or hesitant/reluctant to accept the COVID-19
vaccine believed that health authorities placed too much importance on this disease. More-
over, they tended to minimize clinical relevance of COVID-19 in children, not highlighting
the importance of prevention and stating potential vaccine-related adverse events instead.
The lack of reliable data on vaccine safety and effectiveness in children of this age group
was underlined. Interestingly, a negative association between inclusion in the group of
Doubtful or Hesitant/Reluctant parents and parent age, unemployment/unpaid domestic
work, information scores on pediatric vaccines and on COVID-19 was evidenced. These
findings underline the role of education and income in encouraging compliance of parents
with vaccine recommendations, particularly when, as is the case with COVID-19 vaccines,
both the characteristic of the disease and the global impact of the prophylactic measures
are initially not precisely defined. Furthermore, results indicate that the negative attitude
towards COVID-19 immunization could be documented even among several parents who
have previously agreed to immunize their children according to the official national pe-
diatric immunization schedule. Despite the high recommended vaccine coverage, this
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could be due in part to the fact that these vaccines are mandated by law in Italy [38]; this
finding seems to suggest that in most cases, not all vaccines, but only the vaccine against
COVID-19 is the object of doubt or rejection, and that hesitancy toward the COVID-19
vaccine is part of general vaccine hesitancy only in very few cases. Most children who have
received the recommended pediatric vaccinations and were born in families that are hesi-
tant/reluctant towards the COVID-19 vaccine could be strongly influenced by the fact that
usually, recommended vaccines are mandatory by law in Italy. Interestingly, most parents,
regardless of their attitude towards vaccination, indicated that they rely on their general
practitioner’s advice regarding vaccines. This seems to suggest that bolstering physicians’
knowledge and intervention may solve most of parents” doubts and improve vaccination
coverage. Conveying information about the real safety and efficacy of COVID-19 vaccines
through the GP, within clear recommendations from the Ministry of Health and other major
competent authorities, may represent the simplest and most effective method to overcome
the parent hesitancy.

The results of this study are not surprising, as quite similar data were reported in stud-
ies regarding parental hesitancy toward COVID-19 immunization of 5-11 year-old children
before or immediately after official authorization in a different Italian population [39] and
other countries [40,41]. On the other hand, these factors have often been identified among
the main reasons for parents’ refusal or lack of conviction to vaccinate their children, even
in many studies specifically planned to evaluate the willingness of parents to be compliant
with the national recommendations on child vaccination [42,43].

Parental hesitancy systematically translates to very low COVID-19 immunization rates.
In Italy, as of 2 February 2022, only 38.5% of the population aged 5-11 years had received
at least one vaccine dose, whereas 35.3% had been given a 2-dose vaccination series [44].
However, it cannot be excluded that future surveys may demonstrate different results.
A significant improvement in vaccination coverage could occur if the health authorities
took a firm pro-vaccination stance, and personal physicians made an effort to convince
doubtful and hesitant/reluctant parents. On the contrary, a further increase in parental
hesitancy levels with further reduction of COVID-19 immunization rates in children aged
5-11 years may be evidenced by of the impact of the Omicron SARS-CoV-2 variants and
the position taken by some countries regarding the administration of COVID-19 vaccines
in children aged 5-11 years. Studies carried out after the emergence of the Omicron variant
in December 2021 and published some months later showed that the effectiveness of the
BNT162b2 vaccine in 5-11 year-old children was significantly reduced compared to the
effectiveness shown in the studies performed for emergency authorization and carried out
when the wild virus or earlier variants, including the Delta variant, were circulating [45-49].
A retrospective study carried out in Italy between 17 January and 13 April 2022 which
enrolled 2,965,918 immunized children and 1,441,166 controls showed that the effectiveness
of the recommended two doses of the BNT162b2 vaccine against infection was only 29.4%
and 27.4%, respectively, in fully vaccinated and partially vaccinated children [50]. Moreover,
the duration of protection was very short, as only 21.2% of immunized children were still
protected after 43-84 days from immunization. In light of these results, health authorities
had different reactions. Some, like those in the USA, decided to recommend a booster shot
using a bivalent vaccine targeting the BA.4 and BA.5 Omicron subvariants [51]. Other
experts, mainly those of the UK and Sweden, preferred to re-analyze the cost/benefit ratio
problem of vaccine use in younger children [52]. It was highlighted that the Omicron variant
was generally associated with a very low risk of severe COVID-19 in children [53]; the
incidence of MIS-C was declining during the Omicron wave, despite low rates of COVID-19
vaccination [54]; vaccination could reduce but not prevent virus transmission [55] and,
consequently, the indirect protection of others in the family, school or community through
child immunization could be marginal. Finally, the decision to administer a third dose was
criticized because, as was already reported in adults [56], it was deemed that its protective
effect could wane in few weeks. The conclusion was that mRNA COVID-19 vaccines could
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be considered non-essential for healthy children, and recommended only for patients at
increased risk of severe COVID-19 with underlying severe comorbidities [57].

5. Conclusions

In Italy, most parents of children 5-11 years old were doubtful or hesitant/reluctant
to vaccinate their children against COVID-19. It seems likely that both the evidence
of a reduced effectiveness of vaccines and the doubts raised by some experts on the
importance of child vaccination could negatively influence attitudes of both parents and
pediatricians toward vaccinating children in this age group. Many of the already hesitant
parents could find confirmation of their doubts and decide to permanently cancel the
vaccination administration. Some pediatricians agree with the experts” arguments against
vaccination, and have negatively influence parents’ choices, especially those parents in
the hesitant group. On the other hand, the evidence highlighted by the Italian Ministry
of Health states that children of 5-11 years old can safely receive the vaccine; however,
the Ministry of Health does not recommend its administration, and states that it can only
increase the perplexities and doubts about the use of the vaccine in the aforementioned
subjects. Only further studies evaluating the evolution of the pandemic in pediatric
subjects, the emergence of new variants and the relative weight influencing the efficacy of
the vaccines can eliminate the distrust of governments, health institutions and experts and
favor parent decision about COVID-19 vaccine administration to children aged 5-11 years.
Moreover, new and more effective vaccines are needed to increase acceptability of COVID-
19 vaccination for parents of children 5-11 years old. In the meantime, primary care
pediatricians remain the most important point of reference for parents. Generally, these
physicians play a key role in educating and advising parents about a vaccine, enabling
them to make informed decisions regarding immunization of their children. Primary care
pediatricians know which children can be at risk of severe COVID-19 and should make
every effort to convince parents of the need to immunize these children, regardless of the
importance of prevention in otherwise healthy subjects.
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