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Abstract: Background: This study was conducted to assess parents” willingness to vaccinate their
children with the RSV vaccine and the key predictors of this intention among parents in Italy.
Methods: Data were collected using an anonymous self-administered questionnaire from April to
November 2023, targeting parents in public kindergartens and nursery schools in southern Italy. The
survey assessed parents’ socio-demographic characteristics, health-related details, their child’s health
status, attitudes toward RSV infection and its vaccine, and their source(s) of information. Results: A
total of 404 parents agreed to participate in the study. Only 18.2% of participants were very concerned
that their children could get infected by RSV, and this concern was more likely among parents whose
child had been diagnosed with bronchiolitis, those who received information from HCWs, those who
had heard of RSV, and those who needed additional information. Almost half (51.3%) were willing to
vaccinate their child, and this inclination was more likely among fathers, employed parents, those
with daughters, those who had heard of RSV, those who received information from HCWs, and those
who needed additional information. Conclusions: An educational campaign regarding a future RSV
vaccine, especially about its safety and efficacy, is needed in order to improve parents” willingness.
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1. Introduction

Acute lower respiratory infections continue to be one of the leading causes of death
worldwide among children under five years of age, accounting for approximately 13.1%
of annual deaths [1]. The most common viral cause of these infections is respiratory
syncytial virus (RSV) [2], which contributes considerably to worldwide morbidity and
mortality. In particular, in infants and young children, the first infection may cause severe
bronchiolitis, which can sometimes be fatal [3]. One out of every fifty deaths in children
aged 0-60 months and one out of every twenty-eight deaths in children aged 28 days
to 6 months is attributed to RSV [4]. In older children without comorbidity, repeated
infections of the upper respiratory tract are common and range from subclinical infection
to symptomatic upper respiratory tract disease [3]. This virus is transmitted by direct and
indirect contact, is highly contagious, and causes frequent reinfections in children [5-7].

Moreover, it has been established that children who were hospitalized for RSV in-
fections within the initial two years of life have an increased likelihood of asthma-related
hospitalization [8]. Additionally, the clinical manifestation of RSV infection can vary from
a mild to a very serious form of infection, requiring hospitalization [9,10]. Furthermore,
children have a higher risk of acquiring RSV in comparison to other respiratory viruses,
such as influenza [11], and this emphasizes the substantial impact of RSV on healthcare
services and highlights the need to implement effective preventive measures to mitigate
its burden.
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Since there is no effective and targeted treatment for RSV infections, it is essential to
implement preventive measures to reduce associated morbidity and mortality. In Italy,
monoclonal antibody therapy is recommended only for children at higher risk of infection.
Several ongoing clinical trials are evaluating the safety and immunogenicity of an RSV
vaccine among children up to five years of age [12,13]. Moreover, the European Medicines
Agency (EMA) has already recommended the authorization of a vaccine among pregnant
women to protect their infants up to six months of age through passive immunization [14].

Vaccinating children up to five years of age could have a substantial effect on reducing
RSV infection’s burden. Since an RSV vaccine targeting children is set to be included as
part of the childhood immunization program, it is important to establish the willingness
of parents to vaccinate their children. Specifically, it is necessary to assess the barriers
(age, low level of education, economic status, concern for the safety of vaccines) and the
facilitators (appropriate sources of information and trust in healthcare professionals) that
may affect the parents” willingness to vaccinate their children. In addition, these results
could be used to better target the development of approaches aimed at increasing the
acceptance of the RSV vaccine. These factors have been studied for other recommended
vaccinations [15-18], but few surveys have been conducted to explore the acceptance of a
future RSV vaccine among pregnant women [19,20] and healthcare workers (HCWs) [21].
Therefore, the primary outcome of this study was to assess parents” willingness to vaccinate
their children with the RSV vaccine and to identify the key predictors of this intention.

2. Materials and Methods
2.1. Setting and Study Population

This survey is part of a larger project that investigated perceptions and acceptance
towards the RSV vaccine among different population groups in southern Italy, including
pregnant women [19]. Data were collected from April to November 2023 in randomly
selected public kindergartens and nursery schools in the geographic areas of Naples and
Catanzaro, southern Italy. The survey included parents/guardians of children up to five
years of age. If parents/guardians had multiple eligible children, they were asked to
provide answers regarding the youngest child.

The minimum sample size was calculated assuming that 60% of parents would be
willing to vaccinate their children against RSV (primary outcome) [19]; considering a
margin of error of 5% and a confidence interval of 95%, the “minimum” total sample size
was estimated to be 369 parents.

2.2. Data Collection

This survey was approved by the Ethics Committee of the Teaching Hospital of the
University of Campania “Luigi Vanvitelli” (protocol number 0016978/1). Prior to beginning
the investigation, the research team sought approval for participation from the heads of the
chosen kindergartens and nursery schools. Once approval was received, the research team,
in collaboration with teachers, delivered an envelope to each eligible parent/guardian
when they picked up their child from school. The envelope contained an invitation letter
with the survey’s purpose and procedures, an informed consent form, the questionnaire,
and two additional envelopes for returning the completed questionnaire and the signed
consent form, separately. The letter ensured confidentiality and anonymity for all collected
data, underlined that participation was voluntary, and informed participants of their
right to withdraw at any stage without providing a reason. To enhance response rates,
the research team applied a reminder strategy involving multiple follow-ups, actively
engaging teachers to encourage participation, and gathering data from non-respondents.
No monetary incentives were offered for participation.

2.3. Questionnaire

The self-administered questionnaire was prepared by the research team, adapted and
modified from a previously published study of the research group on this topic [19]. It was
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structured in three sections for a total of 24 questions. The first section aimed to gather
socio-demographic information and health-related details of the parents, covering data on
age, gender, marital status, education level, employment status, number of children, and
underlying chronic medical conditions and on the selected child, including age, gender,
chronic medical conditions, eventual preterm birth, or diagnosis of bronchiolitis.

The second section consisted of three questions assessing participants” awareness of
RSV infection, the sources from which they obtained information that could be selected
from a list of 7 choices, and their perceived need for additional information. Before
proceeding with the survey, respondents who were unaware of RSV infection were provided
a brief explanation.

The third section comprised three questions about attitudes toward RSV infection
and vaccination. Two questions, measuring parents’ concern that their child might get
infected by RSV and the perceived usefulness of the RSV vaccine administration for their
children, were scored on a 10-point Likert scale, with higher grades corresponding to a
better attitude. The remaining question investigated the willingness to vaccinate their child
against RSV, with “yes”, “no”, and “do not know” as response options. Reasons for their
intention were explored through a closed-ended multiple-choice question from a list of
6 options, allowing multiple responses. The questionnaire required approximately 10 min
to be completed.

A pilot study was carried out on a random sample of fifty parents to ensure the correct
interpretation, feasibility, and reliability of the questions. Participants were instructed to
complete questionnaires and to report written feedback. Since there were no significant
issues related to the survey used, no changes were made to the questionnaire and the
results obtained in the pilot study were integrated into the analysis.

2.4. Statistical Analysis

Primarily, descriptive statistics were performed to determine the distributions of both
qualitative and quantitative variables. Qualitative variables were presented as numbers and
proportions, while quantitative variables were expressed as means and standard deviations.
A multivariate linear regression model exploring the variables independently associated
with parents’ concern that their child could get infected by RSV (secondary outcome) (Model
1) (10 point scale from 1 “not at all concerned” to 10 “very much concerned”) and a multivari-
ate logistic regression model estimating the variables independently associated with willing-
ness to vaccinate their child against RSV (primary outcome) (Model 2) (0 = no/uncertain;
1 = yes) were developed. Independent variables involving several categories were di-
chotomized as subsequently described. The following independent variables related to
the responding parent were examined for both models: age, in years (continuous), gen-
der (male = 0; female = 1), marital status (unmarried /separated /divorced/widowed = 0;
married /cohabiting with a partner = 1), both parents with a university degree (no = 0;
yes = 1), both parents employed (no = 0; yes = 1), having a chronic medical condition
(no = 0; yes = 1), having more than one child (no = 0; yes = 1), having heard of RSV infec-
tion (no = 0; yes = 1), having received information about RSV from healthcare workers
(HCWs) (no = 0; yes = 1), need for additional information (no = 0; yes = 1). The indepen-
dent variables concerning the selected child were the following: age, in years (continuous),
gender (male = 0; female = 1), firstborn (yes = 0; no = 1), having a chronic medical condition
(no = 0; yes = 1), preterm born (no = 0; yes = 1), having been diagnosed with bronchiolitis
(no = 0; yes = 1), and having been hospitalized because of a respiratory infection (no = 0;
yes = 1).

The model building strategy involved two steps. For the linear regression model
(Model 1) the first step involved the performance of univariate analysis for each of the
independent variables that could influence parents’ concern that their child could get
infected by RSV. Specifically, a t-test was performed for binary qualitative variables and
Pearsons’ correlation coefficient was calculated for quantitative variables. For the logistic
regression model (Model 2), the first step involved the performance of several univariate
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logistic regressions for each of the independent variables that could potentially influence
the willingness to vaccinate their child against RSV, and crude odds ratios (ORs) and
related confidence intervals (Cls) were calculated. For both models, the variables in
the univariate analysis that showed a p-value < 0.25 were included in the respective
multivariate model. Adjusted ORs with a 95% CI and standardized regression coefficients
(B) for potential determinants were estimated in logistic and linear regression models,
respectively. Statistical significance was determined by a two-sided p-value of 0.05 or less.
The statistical analysis was conducted using STATA software version 18.

3. Results
3.1. Socio-Demographic, General, and Health-Related Characteristics

Of the 667 invited parents, 404 decided to participate in the study with a response
rate of 60.6%, and the main respondents’ characteristics are shown in Table 1. Most (81.5%)
were mothers, the average age was 34.5 years, most were married or cohabiting (63.9%),
almost half had a university degree (45.2%), 70.6% were employed, and 52% had only
one child. Two-thirds of respondents had an employed partner (89.9%) and 41.6% had
a partner with a university degree. Chronic medical conditions were reported in 12.6%
of the respondents and 7.5% of cohabitants. In respect to children’s characteristics, 59.3%
were firstborn, 52.6% were males, 12.8% were preterm born, and only 1.8% had a chronic
medical condition. Regarding respiratory illness, 12.2% of the respondents reported that
their children had been diagnosed with bronchiolitis and 8% were hospitalized because of
a respiratory infection.

Table 1. Results of univariate analysis investigating the determinants associated with parents’ concern
that their child could get infected by RSV and willingness to vaccinate their child against RSV in the

study population.
Parents’ Concern That Their Child Could 1qe .
Total Get Infected by RSV Willingness to Vaccinate
Characteristics (N =404) (10-Point Scale from 1 “Not at All ((;F l_lelilr()%:lliljaé?;r}slt_lxs(x)
Concerned” to 10 “Very Much Concerned”) - T
Parent n % Mean + DS n %
Age, years 345+49P
Pearson correlation coefficient c
(df =382) =0.07,p = 0.16 1.02 (098-1.07)
Gender (399) 2
Female 325 81.5 6.3 +28 150 754
Male * 74 18.5 62 +26 49 24.6
t-test (383) = —0.39, p = 0.69 0.44 (0.026-0.76) ©
Marital status (402) 2
Unmarried/separated /
divorced /widowed * 26 6.5 62+33 12 6
Married/cohabiting 376 93.5 63127 188 94
t-test (385) = —0.01, p = 0.929 1.25 (0.56-2.77) ©
Both parents with a university
degree (377) @
No * 254 67.3 6.1 +29 111 57.2
Yes 123 32.6 69+23 83 42.8

t-test (362) = —2.67, p = 0.008 2.73 (1.72-4.33) ©
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Table 1. Cont.

Parents’ Concern That Their Child Could

Willingness to Vaccinate

Characteristics (NT:tZ(l) 1) (10-P0icr;1ftslcl;§cht:jn?i’ ,I,{I\SI:’/; at All Their Child ag?inst RSV
Concerned” to 10 “Very Much Concerned”) (0= No/Uncertain; 1 = Yes)
Both parents employed (374) @
No * 124 33.2 58 +£29 42 22.1
Yes 250 66.8 6.6 £2.6 148 77.9
t-test (359) = —2.79, p = 0.006 2.89 (1.83-4.56) ©
Chronic medical condition
No * 353 87.4 62 +238 170 84.6
Yes 51 12.6 69 +24 31 15.4
t-test (387) = —1.69, p = 0.091 1.56 (0.85-2.84) ©
Number of children
1% 210 52 6+27 121 60.2
>1 194 48 6.7 £2.8 80 39.8
t-test (387) = —2.33, p = 0.021 0.56 (0.38-0.84) ©
Ever heard about RSV (403) 2
No * 171 424 49428 50 24.9
Yes 232 57.6 74+23 151 75.1
t-test (387) = —9.99, p < 0.001 5.06 (3.28-7.81) ©
Having received information
from HCWs (403) 2
No * 299 74.2 57+238 126 62.7
Yes 104 25.8 8+2 75 37.3
t-test (387) = —7.76, p < 0.001 3.93 (2.36-6.53) ©
Need for additional
information (367) @
No * 138 37.6 54 +£3.1 31 15.9
Yes 229 62.4 6.8 +25 164 84.1
t-test (365) = —4.89, p < 0.001 8.71 (5.32-14.25) ©
Selected child n % Mean + DS n %
Age, years 29+13b
Pearson correlation coefficient
(df = 375) = 0.09, p = 0.062 0.92(0.79-1.07) €
Gender (382) @
Male * 201 52.6 6.4+2.38 94 47.7
Female 181 474 62+27 103 52.3
t-test (369) = 0.68, p = 0.492 1.49 (0.99-2.24) ©
Firstborn (399) 2
No 236 59.2 6.8 £2.7 69 349
Yes * 163 40.8 6+28 129 65.1
t-test (382) = —2.81, p = 0.005 0.65 (0.43-0.98) ©
Chronic medical condition (401) @
No * 394 98.3 6.3 +£28 195 97.5
Yes 7 1.7 75+27 5 2.5

t-test (384) = —1.17, p = 0.241

2.39 (0.46-12.51) ©
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Table 1. Cont.

Characteristics

Parents’ Concern That Their Child Could
Total Get Infected by RSV
(N = 404) (10-Point Scale from 1 “Not at All
Concerned” to 10 “Very Much Concerned”)

Willingness to Vaccinate
Their Child against RSV
(0 = No/Uncertain; 1 = Yes)

Born preterm (400) 2
No/Do not know *
Yes

Ever been diagnosed with

bronchiolitis (402) @
No *
Yes

Ever been hospitalized for
respiratory infection (401) 2

No *
Yes

349 87.2 62428 173 86.1
51 12.8 72421 28 13.9
t-test (383) = —2.43, p = 0.015 1.28 (0.69-2.34) ©

353 87.8 6.1 +27 170 84.6
49 12.2 8§+25 31 15.4
t-test (385) = —4.41, p < 0.001 1.97 (1.04-3.74) ¢

369 92 62+28 180 89.5
32 8 79423 21 105
t-test (384) = —3.35, p = 0.001 2.32 (1.03-5.21) ©

2 Number of each item may not add up to the total number of the study population due to missing values. The
number of respondents to each item is reported in parentheses, ® mean & standard deviation, ¢ crude odds ratio
(95% confidence interval), * reference category.

3.2. Parents” Attitudes Regarding RSV Infection and Vaccination

When parents responded about their attitudes, 18.2% of them expressed a high level
of concern that their children could get infected by RSV, with an overall mean value of
6.4 out of a maximum score of 10. As described in Table 1, the association of several
variables with the outcomes of interest was found in the univariate analyses, and it has
been partially confirmed by multivariate analyses (Table 2). The stepwise linear regression
analysis, performed to estimate predictors of the concern that their child could get infected
by RSV, revealed that parents whose child had been diagnosed with bronchiolitis, those
who received information from HCWs, who had heard of RSV, and who needed additional
information were significantly more concerned (Model 1 in Table 2).

Furthermore, RSV vaccine administration for children was believed very useful to
protect them by only 18.2% of the sample, with an overall mean value of 6.1 out of a
maximum score of 10.

As regards the acceptance of an RSV vaccine, 51.3% of parents expressed their willing-
ness to vaccinate their child. The stepwise logistic regression analysis showed that fathers,
those who had a daughter, those who had heard of RSV, those had received information
from HCWs, and those who needed additional information were more likely to be willing
to vaccinate their child (Model 2 in Table 2). Among the most frequent reported reasons
for the acceptance of the vaccine there were the need to protect their children (66.5%),
being concerned about vaccine safety (41%), having been recommended by a pediatrician
(38.5%), trust in vaccines (36%), believing in the effectiveness of the RSV vaccine (30%), and
concerns regarding the severity of RSV infection (17.5%). Among the reasons for refusal,
concern about possible side effects (59.6%) was the most reported, followed by vaccine
safety (25.3%), a lack of trust in vaccinations (22.6%), doubts about the effectiveness (17.8%)
and utility of the vaccine to protect the child (15.7%), and belief that RSV infection is not a
cause of severe disease (1.4%).
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Table 2. Results of the multivariate linear and logistic regression models.

Variable Coeff SE t P
Model 1. Parents’ concern that their child could get infected by RSV
F (8, 315) = 17.11; R? = 30.3%; adjusted R? = 28.5%; p < 0.0001
Having heard of RSV infection 2.05 0.31 6.48 <0.001
Child diagnosed with bronchiolitis 1.08 0.42 2.58 0.011
Need for additional information 0.71 0.29 241 0.017
Having acquired information about RSV from healthcare workers 0.72 0.36 2 0.047
Having more than one child 0.51 0.27 1.88 0.061
Both parents employed 0.31 0.29 1.06 0.292
Having a chronic medical condition 0.38 0.39 0.99 0.324
Older child 0.09 0.09 0.99 0.325
Variable OR 95% CI p
Model 2. Willingness to vaccinate their child against RSV
Log likelihood = —149.19; 2 = 143.97 (9 df); AUC * = 0.863; p < 0.0001 (sample size 322)
Having heard of RSV infection 4.16 2.15-8.07 <0.001
Need for additional information 6.83 3.66-12.72 <0.001
Males 0.34 0.16-0.72 0.004
Having acquired information about RSV from healthcare workers 2.69 1.17-6.19 0.021
Female child 1.95 1.09-3.49 0.023
Both parents employed 1.92 0.98-3.74 0.055
Having more than one child 0.58 0.32-1.03 0.066
Having been hospitalized because of a respiratory infection 0.36 0.11-1.17 0.092
Both parents with a university degree 1.63 0.82-3.21 0.159

* Area under ROC curve.

3.3. Sources of Information

More than half (57.6%) of parents had heard about RSV infection, and 44.8% of them
had acquired information from HCWs, 34.9% from family members or friends, and 23.4%
from TV /journals. Moreover, almost two-thirds of the respondents (64.7%) reported the
need to receive additional information about a vaccine against RSV for their child.

4. Discussion

The current survey, which is part of a large project regarding the willingness to
vaccinate against RSV among different groups of individuals [19], focused on knowledge
and attitudes of parents of children up to five years of age and adds motivating and useful
information on this topic.

First, our sample, with 12.2% of children having had bronchiolitis, confirmed that this
respiratory infection is common in Italy and this is in line with the last Italian national
report of April 2024, describing that in the previous months RSV infection was the second
most common respiratory infection after influenza [22]. This trend is also described in a
recent Italian study, where an increased number of total RSV cases was associated with the
limitation measures adopted during the COVID-19 pandemic, which had restricted the
transmission of respiratory viruses [23]. Moreover, an increased number of hospitalizations
caused by RSV infection has been described worldwide, with more severe diseases in
infants compared with previous periods, explained by a more virulent infection [24,25].

More than half of respondents (57.6%) reported having heard about RSV infection, and
this proportion is larger compared to the population of pregnant women in Italy (32.2%),
England (29%), and Australia (17%) [19,26]. Moreover, although information about RSV
appears to be well-known worldwide compared to other respiratory infections, there is a
lower level of knowledge among parents [27]. This suggests that there is a need to promote
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information campaigns on RSV and its modes of transmission. HCWs play a fundamental
role and indeed they were indicated as the most frequent source of information on this
topic (44.8%). Therefore, it is essential to support HCWs in their role of informing parents
about how to reduce the transmission of respiratory infections. Indeed, it has been reported
that many parents did not have information or good knowledge about bronchiolitis caused
by RSV [28]. In this regard, the information transferred by hospital staff at birth or during
the first visits of the newborn, for example, with a brochure, may have a significant value
in reducing the spread of infection.

Second, only half (51.3%) were willing to vaccinate their child. This result is sig-
nificantly lower than the willingness reported in the USA, where 71.1% of parents were
planning to vaccinate their children against RSV [29]. It is interesting to underline that, in a
similar population, the willingness reported regarding the COVID-19 vaccine was higher
(65.5%), whereas that regarding influenza was similar (48.6%) compared with the present
findings [30,31]. A possible explanation for the lower intention of parents to vaccinate their
children against RSV can be linked with another important result explored regarding the
attitudes. Indeed, only 18.2% of parents were very concerned that their children could
be infected by RSV and considered the vaccine very useful to protect their children. Key
motivators of intention to adhere to future RSV vaccination for their children included
protecting them and having a recommendation from a pediatrician. Concerns about the
side effects of the vaccine were shared by almost two-thirds of parents who did not intend
to vaccinate or were uncertain about vaccinating their children. These results agree with
the existing literature, in which the most frequently cited reason for accepting a new vac-
cination is to protect their children, whereas for refusal it is the perceived risk of adverse
effects [32-35]. Moreover, receiving information from HCWs is associated with caregivers’
lower hesitancy to vaccinate children for other respiratory diseases, for example, influenza
or COVID-19 [36,37]. In the case of a new vaccine against RSV, therefore, it is necessary to
plan educational interventions aimed at HCWs, especially pediatricians, to enable them
to learn the necessary information to be transferred to parents. Examples of educational
strategies could be face-to-face and online courses to increase vaccine knowledge or offer-
ing interactive approaches with roleplay sections to support comfort level and perceived
effectiveness when counseling vaccine-hesitant parents [38].

Third, the findings of the multivariate regression analysis indicated that receiving
information from HCWs, having heard of RSV, and the need for additional information
are independently identified as significant determinants of both outcomes of interest.
One possible explanation is that concern and willingness are influenced by having more
information about the disease. Furthermore, it appears that knowledge and the need
for information are fundamental to increase the RSV vaccination willingness among the
target population, as reported for another new vaccine against a respiratory disease and a
future RSV vaccination for newborns in Italy [19,39]. Aligned with these results, having
a child diagnosed with bronchiolitis was a predictor of parents’ concern. A possible key
interpretation is that parents who have already had experience with bronchiolitis know the
possible risks related to the disease and, therefore, are much more concerned for their child.
Moreover, two socio-demographic characteristics, being a father and having a daughter,
were found to be key predictors of parents’ willingness to vaccinate their child. In particular,
fathers’ willingness is consistent with the gender difference seen among caregivers to
vaccinate their children with a new vaccine during the COVID-19 pandemic [40—42]. The
reasons explaining why fathers are more likely to vaccinate should be investigated in order
to reduce hesitation among mothers, who are often the main caregivers of young children.
Moreover, parents of daughters are more likely to vaccinate them. Gender differences
in vaccination uptake in the adult population have been reported [43], and attention to
gender-related issues in immunization programs, with the goal of reducing gender-related
barriers to access to vaccination specifically addressed to female children, is considered a
priority in the international literature, especially in low-income countries [44]. The results
of this study run counter to the literature and are worth further investigation.
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This study presents several limitations due to the study design. First, as this is a cross-
sectional study, it is only possible to observe correlations and not the attribution of cause and
effect due to the temporal relationship between the determinants and the different outcomes
of interest. Second, regarding attitudes, respondents may have answered in the most
“desirable” way, and this may have resulted in an overestimation of the positive attitudes
toward the willingness to vaccinate their children against RSV. To solve this limitation, the
questionnaire was self-administered and, in this way, the researchers have ensured the
confidentiality and anonymity of responses and data collection. Third, since a history of
respiratory infections was investigated, a recall bias may have occurred, overestimating
or underestimating this information. Fourth, the majority of the sample was composed of
mothers, and fathers” opinions were not entirely known or evaluated. Moreover, the study
was carried out only in two regions of southern Italy and this affected the generalizability
of the findings. Finally, since the questionnaire was completed at home, parents could
have retrieved information regarding the topic of the survey before responding to the
questionnaire. Despite these limitations, a sufficient response rate was achieved, and the
findings of this study provide important insights and new knowledge on a public health
issue that has a relevant influence.

5. Conclusions

In conclusion, this survey shows a lack of knowledge about RSV infection among
parents. To improve parents” willingness and support HCWs in promoting this future
vaccine, educational campaigns on the safety and efficacy of a future RSV vaccine are
necessary. High vaccination coverage is fundamental to control the global RSV infection
spread described in the child population. Thus, it is important to understand which are
the key determinants affecting parents” decision to vaccinate their children and help health
policymakers. This information can be used for evidence-based targeted campaigns and
health interventions to finally improve future RSV vaccine uptake among children. There
is need to develop vaccine confidence through clear messages and effective community
engagement. Targeted public health strategies should aim to moderate parents’ concerns
regarding the RSV vaccine to improve their willingness. Future research is needed to
investigate the willingness to vaccinate against RSV in other eligible populations, such as
older people, especially when the vaccination will be available in Italy.

Author Contributions: V.S, S.A., FL. and G.M.d.G. participated in the conception and design of
the study and contributed to the data collection; V.S. and G.M.d.G. contributed in data analysis,
interpretation and drafted the article; G.D.G., the principal investigator, designed the study, was
responsible for the statistical analysis and interpretation, and wrote the article. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the Teaching Hospital of the University of
Campania “Luigi Vanvitelli” (0016978/17 June 2023).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available upon request from the
corresponding author.

Acknowledgments: The authors would like to extend their gratitude to all of the parents for complet-
ing the questionnaire and all the schools for participation.

Conflicts of Interest: The authors declare no conflicts of interest.

1.  GBD 2016 Lower Respiratory Infections Collaborators. Estimates of the global, regional, and national morbidity, mortality, and
aetiologies of lower respiratory infections in 195 countries, 1990-2016: A systematic analysis for the Global Burden of Disease
Study 2016. Lancet Infect. Dis. 2018, 18, 1191-1210. [CrossRef]


https://doi.org/10.1016/S1473-3099(18)30310-4

Vaccines 2024, 12,418 10 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

World Health Organization (WHO). Pneumonia in Children. Available online: https://www.who.int/news-room/fact-sheets/
detail /pneumonia (accessed on 8 February 2024).

World Health Organization (WHO). Respiratory Syncytial Virus (RSV) Disease. Available online: https:/ /www.who.int/teams/
health-product-policy-and-standards/standards-and-specifications/vaccine-standardization /respiratory-syncytial-virus-
disease (accessed on 8 February 2024).

Li, Y.; Wang, X.; Blau, D.M.; Caballero, M.T,; Feikin, D.R.; Gill, C.J.; Madhi, S.A.; Omer, S.B.; Simoées, E.A.F.; Campbell, H.; et al.
Global, regional, and national disease burden estimates of acute lower respiratory infections due to respiratory syncytial virus in
children younger than 5 years in 2019: A systematic analysis. Lancet 2022, 399, 2047-2064. [CrossRef]

Janet, S.; Broad, J.; Snape, M.D. Respiratory syncytial virus seasonality and its implications on prevention strategies. Hurm.
Vaccines Immunother. 2018, 14, 234-244. [CrossRef]

Leung, N.H.L. Transmissibility and transmission of respiratory viruses. Nat. Rev. Microbiol. 2021, 19, 528-545. [CrossRef]
Azzari, C.; Baraldi, E.; Bonanni, P.; Bozzola, E.; Coscia, A.; Lanari, M.; Manzoni, P.; Mazzone, T.; Sandri, F.; Checcucci Lisi, G.; et al.
Epidemiology and prevention of respiratory syncytial virus infections in children in Italy. Ital. . Pediatr. 2021, 47, 198. [CrossRef]
[PubMed]

Shi, T.; He, Y,; Sun, W.,; Wu, Y; Li, L.; Jie, Z.; Su, X. Respiratory Syncytial virus infection compromises asthma tolerance by
recruiting interleukin-17A-producing cells via CCR6-CCL20 signaling. Mol. Immunol. 2017, 88, 45-57. [CrossRef]

National Institute of Allergy and Infectious Diseases (NIH). Respiratory Syncytial Virus (RSV). Available online: https://www.
niaid.nih.gov/diseases-conditions/respiratory-syncytial-virus-rsv (accessed on 8 February 2024).

Khuri-Bulos, N.; Lawrence, L.; Piya, B.; Wang, L.; Fonnesbeck, C.; Faouri, S.; Shehabi, A.; Vermund, S.H.; Williams, ].V.; Halasa,
N.B. Severe outcomes associated with respiratory viruses in newborns and infants: A prospective viral surveillance study in
Jordan. BM] Open 2018, 8, €021898. [CrossRef] [PubMed]

Hansen, C.L.; Chaves, S.S.; Demont, C.; Viboud, C. Mortality associated with influenza and respiratory syncytial virus in the US,
1999-2018. JAMA Netw. Open 2022, 5, €220527. [CrossRef]

Tea, L. Safety and Immunogenicity of CodaVax-RSV in Seropositive and Seronegative Children. ClinicalTrials.gov Identifier:
NCT04919109. Update 20 April 2023. Available online: https://clinicaltrials.gov/study/NCT04919109?intr=RSV%20vaccine&
aggFilters=ages:child&rank=5&tab=table (accessed on 8 February 2024).

Evaluating the Infectivity, Safety and Immunogenicity of Respiratory Syncytial Virus Vaccines, RSV 6120/ANS1 and RSV
6120/F1/G2/ANS]1, in RSV-Seropositive Children and RSV-Seronegative Infants and Children. ClinicalTrials.gov Identifier:
NCT03596801. Update 1 December 2023. Available online: https://clinicaltrials.gov/study/NCT03596801?intr=RSV%20vaccine&
aggFilters=ages:child&rank=6 (accessed on 8 February 2024).

European Medicines Agencies (EMA). First RSV Vaccine to Protect Infants Up to 6 Months of Age and Older Adults. Available
online: https://www.ema.europa.eu/en/news/first-rsv-vaccine-protect-infants-6-months-age-older-adults (accessed on 8
February 2024).

Ma, Y.; Ren, J.; Zheng, Y.,; Cai, D.; Li, S.; Li, Y. Chinese parents” willingness to vaccinate their children against COVID-19: A
systematic review and meta-analysis. Front. Public Health 2022, 10, 1087295. [CrossRef]

Gray, A.; Fisher, C.B. Factors associated with HPV vaccine acceptability and hesitancy among black mothers with young daughters
in the United States. Front. Public Health 2023, 11, 1124206. [CrossRef]

Fadl, N.; Elbarazi, I.; Saleeb, M.R.A.; Youssef, N.; Shaaban, R.; Ghazy, R.M. Parental intention to vaccinate children against
seasonal influenza in the Eastern Mediterranean region: A cross-sectional study using the health belief model. Hum. Vaccines
Immunother. 2023, 19, 2238513. [CrossRef] [PubMed]

Della Polla, G.; Miraglia del Giudice, G.; Postiglione, M.; Angelillo, L.F. Parents” uptake and willingness towards recommended
vaccinations for their children with underlying chronic medical conditions in Italy. Vaccines 2023, 11, 1423. [CrossRef] [PubMed]
Miraglia del Giudice, G.; Sansone, V.; Airoma, F; Angelillo, S.; Licata, F; Di Giuseppe, G. Respiratory Syncytial Virus: Willingness
towards a future vaccine among pregnant women in Italy. Vaccines 2023, 11, 1691. [CrossRef]

Kherfan, T.; Sallam, M. Prospective attitudes towards Respiratory Syncytial Virus (RSV) vaccination: Validation of a survey
instrument among young females in jordan pending vaccine authorization. Vaccines 2023, 11, 1386. [CrossRef] [PubMed]
Nyawanda, B.O.; Opere, V.A.; Nyiro, ].U.; Vodicka, E.; Fleming, ].A.; Baral, R.; Khan, S.; Pecenka, C.; Ayugi, ].O.; Atito, R.; et al.
Respiratory Syncytial Virus (RSV) disease and prevention products: Knowledge, attitudes, and preferences of kenyan healthcare
workers in two counties in 2021. Vaccines 2023, 11, 1055. [CrossRef] [PubMed]

Italian National Institute of Health. InfluNet—Sorveglianza Virologica Dell'influenza. Rapporto n. 11 del 26 Gennaio 2024.
Available online: https://www.salute.gov.it/portale/temi/documenti/epidemiologica/Influnet_2024_03.pdf (accessed on 8
February 2024).

Pierangeli, A.; Nenna, R.; Fracella, M.; Scagnolari, C.; Oliveto, G.; Sorrentino, L.; Frasca, F.; Conti, M.G.; Petrarca, L.; Papoff, P;
et al. Genetic diversity and its impact on disease severity in respiratory syncytial virus subtype-A and -B bronchiolitis before and
after pandemic restrictions in Rome. J. Infect. 2023, 87, 305-314. [CrossRef] [PubMed]

Rao, S.; Armistead, I.; Messacar, K.; Alden, N.B.; Schmoll, E.; Austin, E.; Dominguez, S.R. Shifting epidemiology and severity of
Respiratory Syncytial Virus in children during the COVID-19 pandemic. JAMA Pediatr. 2023, 177, 730-732. [CrossRef] [PubMed]


https://www.who.int/news-room/fact-sheets/detail/pneumonia
https://www.who.int/news-room/fact-sheets/detail/pneumonia
https://www.who.int/teams/health-product-policy-and-standards/standards-and-specifications/vaccine-standardization/respiratory-syncytial-virus-disease
https://www.who.int/teams/health-product-policy-and-standards/standards-and-specifications/vaccine-standardization/respiratory-syncytial-virus-disease
https://www.who.int/teams/health-product-policy-and-standards/standards-and-specifications/vaccine-standardization/respiratory-syncytial-virus-disease
https://doi.org/10.1016/S0140-6736(22)00478-0
https://doi.org/10.1080/21645515.2017.1403707
https://doi.org/10.1038/s41579-021-00535-6
https://doi.org/10.1186/s13052-021-01148-8
https://www.ncbi.nlm.nih.gov/pubmed/34600591
https://doi.org/10.1016/j.molimm.2017.05.017
https://www.niaid.nih.gov/diseases-conditions/respiratory-syncytial-virus-rsv
https://www.niaid.nih.gov/diseases-conditions/respiratory-syncytial-virus-rsv
https://doi.org/10.1136/bmjopen-2018-021898
https://www.ncbi.nlm.nih.gov/pubmed/29780032
https://doi.org/10.1001/jamanetworkopen.2022.0527
https://clinicaltrials.gov/study/NCT04919109?intr=RSV%20vaccine&aggFilters=ages:child&rank=5&tab=table
https://clinicaltrials.gov/study/NCT04919109?intr=RSV%20vaccine&aggFilters=ages:child&rank=5&tab=table
https://clinicaltrials.gov/study/NCT03596801?intr=RSV%20vaccine&aggFilters=ages:child&rank=6
https://clinicaltrials.gov/study/NCT03596801?intr=RSV%20vaccine&aggFilters=ages:child&rank=6
https://www.ema.europa.eu/en/news/first-rsv-vaccine-protect-infants-6-months-age-older-adults
https://doi.org/10.3389/fpubh.2022.1087295
https://doi.org/10.3389/fpubh.2023.1124206
https://doi.org/10.1080/21645515.2023.2238513
https://www.ncbi.nlm.nih.gov/pubmed/37527814
https://doi.org/10.3390/vaccines11091423
https://www.ncbi.nlm.nih.gov/pubmed/37766100
https://doi.org/10.3390/vaccines11111691
https://doi.org/10.3390/vaccines11081386
https://www.ncbi.nlm.nih.gov/pubmed/37631954
https://doi.org/10.3390/vaccines11061055
https://www.ncbi.nlm.nih.gov/pubmed/37376444
https://www.salute.gov.it/portale/temi/documenti/epidemiologica/Influnet_2024_03.pdf
https://doi.org/10.1016/j.jinf.2023.07.008
https://www.ncbi.nlm.nih.gov/pubmed/37495189
https://doi.org/10.1001/jamapediatrics.2023.1088
https://www.ncbi.nlm.nih.gov/pubmed/37184852

Vaccines 2024, 12,418 11 of 11

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Reicherz, E; Xu, R.Y.; Abu-Raya, B.; Majdoubi, A.; Michalski, C.; Golding, L.; Stojic, A.; Vineta, M.; Granoski, M.; Cieslak, Z.; et al.
Waning immunity against Respiratory Syncytial Virus during the Coronavirus Disease 2019 pandemic. J. Infect. Dis. 2022, 226,
2064-2068. [CrossRef]

Giles, M.L.; Buttery, J.; Davey, M. A.; Wallace, E. Pregnant women’s knowledge and attitude to maternal vaccination including
group B streptococcus and respiratory syncytial virus vaccines. Vaccine 2019, 37, 6743-6749. [CrossRef]

Lee Mortensen, G.; Harrod-Lui, K. Parental knowledge about respiratory syncytial virus (RSV) and attitudes to infant immuniza-
tion with monoclonal antibodies. Expert Rev. Vaccines 2022, 21, 1523-1531. [CrossRef]

Holland, C.; Baker, M.; Bates, A.; Hughes, C.; Richmond, P.C.; Carlson, S.; Moore, H.C. Parental awareness and attitudes towards
prevention of respiratory syncytial virus in infants and young children in Australia. Acta Paediatr. 2024, ahead of print.

Haeder, S.F. Assessing parental intention to vaccinate against COVID-19, influenza, and RSV in the United States in late 2023.
Vaccine 2023, 41, 7503-7514. [CrossRef] [PubMed]

Di Giuseppe, G.; Pelullo, C.P,; Volgare, A.S.; Napolitano, F.; Pavia, M. Parents” willingness to vaccinate their children with
COVID-19 vaccine: Results of a survey in Italy. J. Adolesc. Health 2022, 70, 550-558. [CrossRef] [PubMed]

Di Giuseppe, G.; Paduano, G.; Vaienna, S.; Maisto, G.; Pelullo, C.P.; Pavia, M. Surveying parents” awareness and adherence to
influenza vaccination recommendations in children in Southern Italy. Vaccines 2022, 10, 1298. [CrossRef] [PubMed]

Postiglione, M.; Miraglia del Giudice, G.; Della Polla, G.; Angelillo, LF. Analysis of the COVID-19 vaccine willingness and
hesitancy among parents of healthy children aged 6 months-4 years: A cross-sectional survey in Italy. Front. Public Health 2023,
11, 1241514. [CrossRef] [PubMed]

Bell, S.; Clarke, R.; Mounier-Jack, S.; Walker, ].L.; Paterson, P. Parents’ and guardians’ views on the acceptability of a future
COVID-19 vaccine: A multi-methods study in England. Vaccine 2020, 38, 7789-7798. [CrossRef] [PubMed]

Yigit, M.; Ozkaya-Parlakay, A.; Senel, E. Evaluation of COVID-19 vaccine refusal in parents. Pediatr. Infect. Dis. ]. 2021, 40,
e134—-e136. [CrossRef]

AlMuammar, S.; Alshora, W.; Sadik Gari, A.; Bahaj, R K.; Alansari, B.A. Parental willingness and factors influencing COVID-19
vaccination for children in Saudi Arabia. Pediatr. Health Med. Ther. 2024, 15, 29-48. [CrossRef] [PubMed]

Lai, X.; Li, M.; Hou, Z.; Guo, J.; Zhang, H.; Wang, J.; Fang, H. Factors associated with caregivers’ hesitancy to vaccinate children
against influenza: A cross-sectional survey in China. Vaccine 2022, 40, 3975-3983. [CrossRef]

Steletou, E.; Giannouchos, T.; Dimitriou, G.; Karatza, A.; Sinopidis, X.; Maltezou, H.C.; Souliotis, K.; Gkentzi, D. Parental concerns
and vaccine hesitancy against COVID-19 vaccination for children in Greece: A cross-sectional survey. Vaccine 2024, 42, 448-454.
[CrossRef]

Wang, Z.; Chen, S.; Fang, Y. Parental willingness and associated factors of pediatric vaccination in the era of COVID-19 pandemic:
A systematic review and meta-analysis. Vaccines 2022, 10, 1453. [CrossRef]

Lip, A.; Pateman, M.; Fullerton, M.M.; Chen, H.M.; Bailey, L.; Houle, S.; Davidson, S.; Constantinescu, C. Vaccine hesitancy
educational tools for healthcare providers and trainees: A scoping review. Vaccine 2023, 41, 23-35. [CrossRef] [PubMed]
Goldman, R.D.; Yan, T.D.; Seiler, M.; Parra Cotanda, C.; Brown, ]J.C.; Klein, E.].; Hoeffe, J.; Gelernter, R.; Hall, J.E.; Davis, A.L.;
et al. Caregiver willingness to vaccinate their children against COVID-19: Cross sectional survey. Vaccine 2021, 38, 7668-7673.
[CrossRef] [PubMed]

Zheng, M.; Zhong, W.; Chen, X.; Wang, N.; Liu, Y;; Zhang, Q.; Cheng, Y.; Li, W.; Yu, Q.; Zhao, X.; et al. Factors influencing
parents” willingness to vaccinate their preschool children against COVID-19: Results from the mixed-method study in China.
Hum. Vaccines Immunother. 2022, 18, 2090776. [CrossRef] [PubMed]

Galanis, P; Vraka, I.; Siskou, O.; Konstantakopoulou, O.; Katsiroumpa, A.; Kaitelidou, D. Willingness, refusal and influential
factors of parents to vaccinate their children against the COVID-19: A systematic review and meta-analysis. Prev. Med. 2022,
157,106994. [CrossRef] [PubMed]

Sileo, K.M.; Hirani, .M.; Luttinen, R.L.; Hayward, M.; Fleming, PJ. A scoping review on gender/sex differences in COVID-19
vaccine intentions and uptake in the United States. Am. ]. Health Promot. 2024, 38, 242-274. [CrossRef]

Ali, H.A.; Hartner, A.M.; Echeverria-Londono, S.; Roth, J.; Li, X.; Abbas, K.; Portnoy, A.; Vynnycky, E.; Woodruff, K.; Ferguson,
N.M,; et al. Vaccine equity in low and middle income countries: A systematic review and meta-analysis. Int. J. Equity Health 2022,
21, 82, Erratum in Int. ]. Equity Health 2022, 21, 92. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1093/infdis/jiac192
https://doi.org/10.1016/j.vaccine.2019.08.084
https://doi.org/10.1080/14760584.2022.2108799
https://doi.org/10.1016/j.vaccine.2023.11.004
https://www.ncbi.nlm.nih.gov/pubmed/37977941
https://doi.org/10.1016/j.jadohealth.2022.01.003
https://www.ncbi.nlm.nih.gov/pubmed/35305792
https://doi.org/10.3390/vaccines10081298
https://www.ncbi.nlm.nih.gov/pubmed/36016186
https://doi.org/10.3389/fpubh.2023.1241514
https://www.ncbi.nlm.nih.gov/pubmed/37942245
https://doi.org/10.1016/j.vaccine.2020.10.027
https://www.ncbi.nlm.nih.gov/pubmed/33109389
https://doi.org/10.1097/INF.0000000000003042
https://doi.org/10.2147/PHMT.S443272
https://www.ncbi.nlm.nih.gov/pubmed/38260725
https://doi.org/10.1016/j.vaccine.2022.05.023
https://doi.org/10.1016/j.vaccine.2024.01.008
https://doi.org/10.3390/vaccines10091453
https://doi.org/10.1016/j.vaccine.2022.09.093
https://www.ncbi.nlm.nih.gov/pubmed/36437208
https://doi.org/10.1016/j.vaccine.2020.09.084
https://www.ncbi.nlm.nih.gov/pubmed/33071002
https://doi.org/10.1080/21645515.2022.2090776
https://www.ncbi.nlm.nih.gov/pubmed/35763311
https://doi.org/10.1016/j.ypmed.2022.106994
https://www.ncbi.nlm.nih.gov/pubmed/35183597
https://doi.org/10.1177/08901171231200778
https://doi.org/10.1186/s12939-022-01678-5

	Introduction 
	Materials and Methods 
	Setting and Study Population 
	Data Collection 
	Questionnaire 
	Statistical Analysis 

	Results 
	Socio-Demographic, General, and Health-Related Characteristics 
	Parents’ Attitudes Regarding RSV Infection and Vaccination 
	Sources of Information 

	Discussion 
	Conclusions 
	References

