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Abstract: (1) Background: Rotavirus is the leading cause of severe diarrhea and dehydration in
infants and young children worldwide. Despite the proven benefits of vaccination, vaccine hesitancy
and refusal remains a significant barrier to achieving high vaccination coverage in many countries,
such as Italy. (2) Methods: An online survey was conducted among women aged between 18 and
50 years from Abruzzo Region, Italy. The survey was composed of two main sections: demographic
characteristics and attitudes and knowledge about rotavirus vaccination, based on a five-point Likert
scale. Logistic regression analysis was performed to evaluate factors associated with willingness
to get the rotavirus vaccination. (3) Results: A total of 414 women were enrolled in the study.
Women who were unaware of rotavirus more frequently had a lower education level (university
degree 62.5% vs. 78.7%, p = 0.004) and reported having no children (p < 0.001). About half of the
enrolled women thought that rotavirus infection is dangerous (190, 55.6%) and that rotavirus can
cause a serious illness (201, 58.8%). Regarding associated factors, women informed by a physician
were more likely get a vaccination compared to women informed by friends or relatives (OR 34.35,
95% CI17.12-98.98, p < 0.001). (4) Conclusions: The present study showed low levels of knowledge
and attitudes towards rotavirus vaccination. These results highlight the need for developing and
improving additional public education programs for parents.
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1. Introduction

Rotavirus is a highly contagious pathogen that causes gastroenteritis, a leading cause
of severe diarrhea and dehydration in infants and young children worldwide [1]. Ro-
taviruses are non-enveloped double-stranded RNA (dsRNA) viruses that have a complex
architecture of three concentric capsids that surround a genome of 11 segments of dsRNA.
Ten different rotavirus species (A-J]) have been classified on the basis of sequence and
antigenic differences. Species A rotaviruses are the most common cause of infections in
children, and they are further classified into different genotypes. Six strains of species A
rotavirus generally account for >90% of globally circulating species A rotavirus: G1P, G2P,
G3P, G4P, G9P, and G12P [2]. The majority of children will experience rotavirus infection
by the age of five years [1]. Although infection occurring during the first months of life
causes the most severe disease, the spectrum of illness can range from mild gastroenteritis
to dehydration, electrolyte imbalance, and shock [3], The burden of rotavirus-related mor-
bidity and mortality is particularly pronounced in low-income countries where access to
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clean water, sanitation, and healthcare services may be limited. In these settings, rotavirus
infections can result in devastating consequences, leading to prolonged hospitalizations,
increased healthcare costs, and additional strain on already burdened healthcare systems.
Even in high-income countries, rotavirus continues to pose a significant health and eco-
nomic burden. In industrialized countries, deaths from rotavirus are rare, although hospital
admissions are frequent. Hospital admissions, emergency room visits, and pediatrician
consultations associated with rotavirus gastroenteritis contribute to the overall healthcare
burden and have implications for healthcare expenditures and productivity losses. Fur-
thermore, the emotional distress experienced by parents and caregivers witnessing their
children suffer from rotavirus infection should not be underestimated.

Rotavirus epidemiology exhibits distinct patterns across different regions. In most
low-income countries, rotavirus epidemiology is characterized by one or more periods of
relatively intense rotavirus circulation against a background of year-round transmission.
This continuous exposure to the virus results in a high proportion of children being infected
by the age of five. In the other hand, in high-income countries, a winter seasonality has been
typically reported [4]. An international multicenter cohort study of rotavirus infection in
the first two years of life demonstrated heterogeneity in rotavirus gastroenteritis incidence
across sites and found that three different prior infections are able to give 74% protection
against subsequent infections [5]. Understanding these variations in rotavirus epidemiology
is essential for tailoring vaccination strategies and optimizing disease prevention efforts.

The introduction of rotavirus vaccines has revolutionized the control of rotavirus in-
fections. Currently available rotavirus vaccines are live attenuated and orally administered,
containing human or animal strains that replicate in the human intestine to elicit an immune
response. Clinical trials have shown that these vaccines significantly reduce the incidence
of severe rotavirus gastroenteritis, hospitalizations, and associated complications. In fact,
two oral live attenuated rotavirus vaccines have been authorized and commercialized in
Ttaly for the prevention of rotavirus infection: RotaTeq® (MSD Canada Rahway, NJ USA
Inc.) and Rotarix® (GlaxoSmithKline Brentford, UK). RotaTeq® is a pentavalent human-
bovine reassortant vaccine and it requires three doses to confer immunization. Rotarix® is
a monovalent human rotavirus vaccine and it requires two doses. Both vaccines” adminis-
tration should be started before 15 weeks. Rotavirus vaccines have been developed and
widely used to prevent this disease and have been shown to be highly effective in reducing
the burden of rotavirus-related hospitalizations and deaths [6]. Results from randomized
clinical trials were also confirmed in real world data, reporting a substantial protection
against rotavirus disease, especially against severe gastroenteritis [7]. The global impact of
rotavirus vaccination is clear, showing a 40% reduction in rotavirus prevalence following
the introduction of vaccines, as showed by an analysis from 69 countries participating in
the Global Rotavirus Surveillance Network [8].

However, despite the proven benefits of vaccination, vaccine hesitancy and refusal
remains a significant barrier to achieving high vaccination coverage in many countries [9].
Vaccine hesitancy, driven by a range of factors including safety concerns, lack of awareness,
and misinformation, poses a significant barrier to achieving optimal vaccine uptake [10].
Parents’ attitudes and beliefs play a crucial role in vaccine decision-making for their chil-
dren. Understanding the specific concerns and knowledge gaps among parents regarding
rotavirus vaccination is essential for developing targeted interventions to address vaccine
hesitancy and improve acceptance rates.

In Italy, the vaccination against rotavirus was included in the vaccination schedule of
the National Vaccine Prevention Plan 2017-2019; it is offered free of charge to all newborns
in their first year of life. Italy is among the countries where rotavirus vaccination coverage is
suboptimal, with reported coverage rates below the recommended threshold of 95% [11,12],
indicating the need for further efforts to enhance vaccine uptake. To address this challenge,
it is vital to gain insights into the attitudes, beliefs, and knowledge of Italian women, who
often play a pivotal role in healthcare decision-making for their children. As part of efforts
to improve vaccination uptake and reduce the burden of rotavirus disease, it is essential to
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understand the attitudes and beliefs of Italian parents towards rotavirus vaccination. This
information will help inform public health policies, educational campaigns, and healthcare
interventions aimed at increasing rotavirus vaccine coverage in Italy.

In this study, we aimed to evaluate the attitudes and beliefs towards rotavirus vaccina-
tion among Italian women, who are often the primary caregivers and decision-makers for
children’s healthcare. We conducted a cross-sectional survey of a sample of Italian women
of childbearing age, using a structured questionnaire to assess their knowledge, attitudes,
and behaviors related to rotavirus vaccination. The study was conducted in Abruzzo
region (Southern Italy), which reports a suboptimal coverage for rotavirus vaccination. The
findings of this study will provide valuable insights into the current landscape of rotavirus
vaccination in Italy and serve as a foundation for designing targeted strategies to improve
vaccine coverage and reduce the burden of rotavirus-related diseases in the country.

2. Materials and Methods
2.1. Study Design and Participants

An online survey was conducted among women aged between 18 and 50 years of
age from Abruzzo Region, Italy. The study aimed to investigate the attitudes and beliefs
towards rotavirus vaccination among this specific population. Women residing in the
Abruzzo Region were eligible to participate in the survey. Convenience sampling was
used to enroll participants. The study enrollment period lasted from January 2023 to
February 2023.

2.2. Survey Administration

Enrolled women were invited to participate in the survey through an online platform.
The survey was shared via a QR code invitation on a social network page or directly sent
by the investigators through phone contacts. The survey was designed to be anonymous,
ensuring participant confidentiality.

2.3. Survey Instrument

The survey consisted of two main sections. The first section aimed to gather demo-
graphic information and included six items related to participants’ characteristics, such
as age, education level, and employment status. Participants who completed this section
provided general information about themselves.

The second section focused on assessing knowledge, attitudes, and beliefs regarding
rotavirus infection and its vaccination. Participants who reported being unaware of ro-
tavirus infection concluded the questionnaire at this point, while those who were aware of
rotavirus proceeded to the next section. This section comprised five items, with the first
two items exploring participants” knowledge of rotavirus infection and the remaining three
items examining their beliefs regarding rotavirus vaccination. Each item was measured on a
5-point Likert scale, ranging from 1 (totally disagree) to 5 (totally agree). Responses scoring
4 or 5 were considered as agreement, while scores between 1 and 3 indicated disagreement.
Additionally, the final item in this section assessed participants’ willingness to vaccinate
their child with a rotavirus vaccine.

2.4. Sample Size Estimation

The sample size estimation was based on the expected positive attitude to vaccinating
their children with the rotavirus vaccine of 80% [12], with a confidence interval of 95%, an
alpha error of 5%, and a power of 80%. Assuming a response rate of 80%, the final expected
sample size was calculated to be 384 participants.

2.5. Statistical Analysis

To evaluate the reliability of the 5-point Likert scale section, the questionnaire was
sent to a training sample of 30 women. This section showed a good internal consistency
of 0.801, with a Cronbach’s alpha coefficient of 0.801. Descriptive statistics were used
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to summarize continuous variables, reported as mean and standard deviation (SD) or
median and interquartile range (IQR) based on their distribution. Categorical variables
were presented as frequencies and percentages.

Comparisons between groups, such as mothers and childless women or women who
accepted or refused rotavirus vaccination, were performed using appropriate statistical
tests. Continuous variables were compared using the Mann-Whitney test, while categorical
variables were analyzed using the Chi-Square test or Fisher’s exact test. Logistic regres-
sion analysis was conducted to identify factors associated with the willingness to receive
rotavirus vaccination, with associations expressed as odds ratios (OR) along with 95%
confidence intervals (CI). Statistical significance was set at a p-value of less than 0.05. The
analysis was conducted using STATA v.14 (StataCorp LLC, College Station, TX, USA).

This comprehensive methodology allowed for the collection of data on participants’
demographic characteristics, knowledge about rotavirus infection, attitudes towards vac-
cination, and the factors influencing their willingness to vaccinate their children against
rotavirus. The statistical analysis aimed to identify significant associations and provide
insights into the factors influencing vaccination decisions among Italian women in the
Abruzzo Region.

3. Results

During the study, a total of 414 women were enrolled in the study. The most frequent
age category was 30—40 years and the majority of enrolled women were Italian (95.9%),
employed (82.6%), with a university degree (75.8%). As reported in Table 1, 342 women
(82.6%) were aware of rotavirus infection. Women who were unaware of rotavirus more
frequently had a lower education level (university degree 62.5% vs. 78.7%, p = 0.004) and
were reported to be childless (p < 0.001). No differences between mothers and childless
women were found regarding age, nationality, and education level. However, mothers
were reported to be less frequently employed (75.1% vs. 91.2%, p < 0.001).

Table 1. Demographic characteristics of enrolled women.

Childless Unaware Aware about
Total (n=414) Mother (n=221) Women p-Value about Rotavirus (n = 342) p-Value

(n =193) Rotavirus (n = 72)

Age 0.985 0.083

<30 101 (24.4) 54 (24.4) 47 (24.4) 11 (15.3) 90 (26.3)

30-40 282 (68.1) 150 (67.9) 132 (68.4) 57 (79.2) 225 (65.8)

>40 31(7.5) 17 (7.7) 14 (7.3) 4 (5.6) 27(7.9)

Nationality 0.970 0.748 *

Italian 397 (95.9) 212 (95.9) 185 (95.9) 70 (97.2) 327 (95.6)

Other 17 (4.1) 9 (4.1) 8 (4.1) 2(2.8) 15 (4.4)

Instruction level 0.887 0.004

University degree

o higherty & 314 (75.8) 167 (75.6) 147 (76.2) 45 (62.5) 269 (78.7)

Efi‘r“ho‘ﬂ or 100 (24.2) 54 (24.4) 46 (23.8) 27 (37.5) 73 (21.3)

Employed 342 (82.6) 166 (75.1) 176 (91.2) <0.001 63 (87.5) 315 (92.1) 0.207

Aware about 342 (82.6) 221 (100.0) 121 (62.7) <0.001

rotavirus

How did you hear about rotavirus?

GP/pediatrician 218 (63.7)

Friends 80 (23.4)

Internet 28 (8.2)

others 16 (4.7)

Did you

get/would you get

rotavirus 216 (63.3)

vaccination for

you child?

* Fisher’s exact test.
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Among aware women, the majority were informed by a medical physician (63.7%)
and most women (63.3%) would get the rotavirus vaccination for their child. The second
most represented source of information was friends and relatives (80, 23.4%). The Internet
was the third most used source (28, 8.2%).

As regards attitudes, half of the enrolled women thought that rotavirus infection is
dangerous (190, 55.6%) and that rotavirus can cause a serious illness (201, 58.8%). The
majority of women did not think that rotavirus vaccination is only useful for children
attending school or kindergarten (73, 21.3%) and thought that herd immunity can prevent
rotavirus infection (71, 20.8%). Despite that, only 202 women (59.1%) thought that the
vaccine is effective and safe. In the other hand, 95 women (27.8%) thought that vaccination
is more harmful compared to natural infection.

Mother tended to be more fearful about rotavirus infection compared to childless
women (scores 4 IQR 3-5 vs. score 4 IQR 3—4, p = 0.014). On the other hand, mothers less
frequently thought that rotavirus infection can frequently cause hospitalizations (score 3
IQR 3-5 vs. score 4 IQR 3-5, p < 0.001). Childless women showed more trust in vaccine
safety and efficacy compared to mothers (score 5 IQR 3-5 vs. score 4 IQR 2-5, p < 0.001).
Significant differences for all items were also reported between women who decided to
vaccinate their children for rotavirus and women that refused it, as reported in Table 2. In
particular, women that refused rotavirus vaccination reported lower consciousness about
infection danger (score 2 IQR 2-3 vs. score 4 IQR 4-5, p < 0.001). Additionally, those who
refused the vaccination reported lower trust in vaccine safety (score 2 IQR 1-3 vs. score
4 IQR 4-5, p < 0.001). Among women with children (221, 53.4%), 106 women reported
refusing rotavirus vaccination for their children, mainly for their belief in the useless of the
vaccination (47, 44.3%) and their fear of adverse events (44, 41.5%), as reported in Table S1.

Table 2. Knowledge toward rotavirus and its vaccination.

Women in Unwillingness 1
. Willingness to
Agreement Childless to Get .
< Mothers . Get Rotavirus
N =342 with the Item . Women p-Value * Rotavirus o p-Value *
Median (IQR) R A Vaccination
(Score 4-5) Median (IQR) Vaccination Median (IQR)
n(%) Median (IQR)
Rotavirus infectionis 9, 55 ¢) 4(3-4) 4 (3-5) 0.014 2 (2-3) 4 (4-5) <0.001
dangerous
Natural immunity is
better to gain
protection against 71 (20.8) 1(1-2) 2 (1-4) <0.001 3(2-4) 1(1-2) <0.001
rotavirus
Rotavirus can cause
hospitalization and 201 (58.8) 3 (2-5) 4 (3-5) <0.001 2(2-3) 4 (4-5) <0.001
serious illness
The vaccination is more
harmful compared to 95 (27.8) 2 (1-4) 2(1-3) 0.001 4 (3-5) 1(1-2) <0.001
natural infection
The rotavirus vaceines 5 (5 9 5(3-5) 4(2-5) <0.001 2(1-3) 5 (4-5) <0.001

safe and effective

* Mann—-Whitney U Test.

Regarding factors associated with a positive attitude towards rotavirus vaccination, the
most significant factor was the channel of information: women informed by physician were
more likely to get the vaccination compared to women informed by friends or relatives (OR
34.44, 95% C17.23-96.87, p < 0.001). Additionally, others channels of information showed
greater odds of getting vaccination compared to friends/relatives, as shown in Table 3.
Being a mother was also strongly associated with willingness to vaccinate (OR 4.50, 95% CI
2.59-7.8, p < 0.001). Unemployed women showed lower willingness to vaccinate their
children (OR 0.17, 95% CI 0.04-0.82, p = 0.022). Age categories, nationality (OR 0.96, 95% CI
0.16-5.45; p = 0.867), and education level (university degree, OR 1.27; 95% CI 0.53-3.67;
p = 0.654) were not significantly associated with vaccination. Regarding age, despite a
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non-significant result, we can observe a progressive decrease in the odds ratio, from 0.77
(95% CI10.30-1.98; p = 0.543) to 0.44 (95% CI 0.23-1.76; p = 0.223).

Table 3. Factors associated with the positive attitude toward rotavirus vaccination.

OR 95% CI p-Value
Age
<30 ref
3040 0.77 0.30-1.98 0.543
>40 0.44 0.23-1.76 0.223
Italian 0.96 0.16-5.45 0.867
University degree 1.27 0.53-3.67 0.654
Unemployed 0.17 0.04-0.82 0.022
Source of information
Friends/relatives ref
Physician 34.44 7.23-96.87 <0.001
Internet 4.39 1.33-33.39 0.015
Others 7.22 1.12-63.45 0.009
Motherhood 4.50 2.59-7-82 <0.001

OR = odds ratio; CI = confidence interval.

4. Discussion

The present study was conducted in Abruzzo, an Italian Region with suboptimal vacci-
nation coverages against rotavirus. Results of this study (willingness to vaccinate /vaccination
status: 63.3%, Table 1) are in line with data from Abruzzo Region, which reported a low
vaccination coverage against rotavirus (58.7% in 2021) [12]. These results showed an
improved knowledge and coverage, compared with a similar study performed in Italy
during the pre-pandemic period [13,14] that reported a low willingness to vaccinate (15.3%)
among women. All enrolled women with previous pregnancy reported having knowledge
about rotavirus, so the counseling performed before the first vaccination visit or previous
pediatrician visits are likely the main sources of information. In fact, women with previous
pregnancy reported the highest level of knowledge, as reported in Table 1: compared to
non-mothers, mothers are more conscious about rotavirus danger and about vaccination
safety. These results are in line with a previous study, where first time mothers were found
to be more hesitant about rotavirus vaccination [15]. Women that refused rotavirus vaccina-
tion believed that this vaccine is useless, or that it can be harmful. This can be explained
by a low knowledge of rotavirus infection and bad consciousness of adverse events. In
particular, the results reported in Table 2 highlighted how mothers have more knowledge
about rotavirus but more fear towards vaccination. In facts, mothers disagreed with natural
immunity but more frequently thought that vaccination was more harmful compared to
vaccination (mothers: 2 IQR 1-4 vs. non-mothers 2 IQR 1-3). As regards vaccine adverse
events, several studies demonstrate the safety of the rotavirus vaccine [16,17], in particular
in relation to intestinal intussusception, the most feared complication [18]. These results
were in line with previous literature: Marchetti et al. performed a web listening analysis
of online discussions about rotavirus [19]. They showed that the most relevant factor
associated with vaccine hesitancy was the fear of adverse events. However, the main
problem highlighted by this study is the false belief that rotavirus infection causes mild
illness. Rotavirus gastroenteritis causes a heavy burden on healthcare systems across all
Europe, as reported in several studies [20,21]. This high demand for healthcare systems
was faced-off with the introduction of the mass vaccination that strongly changed the
epidemiology of rotavirus diseases. Several studies reported a decreased incidence in
rotavirus infections [22-25]. These important results were also reported in some regions
with low vaccination coverages such as Sicily (Southern Italy): despite low vaccination
rates, the incidence of rotavirus related hospitalizations decreased significantly after the
introduction of mass vaccination [26]. So, these results highlight the need to improve
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vaccination coverages. The skepticism about the safety of the rotavirus vaccine and the
knowledge about infection severity should be faced off with a strong informative campaign.

The evaluation of factors associated with vaccine uptake highlighted that socio-
demographic characteristics were not significantly associated with the willingness to vacci-
nate against rotavirus. Despite the lack of statistical significance, a decreasing trend in OR
can be observed among age categories. Education level was also not significantly associated
with the willingness to vaccinate but, on the other hand, unemployed women were less
likely to accept rotavirus vaccination (OR 0.17, 95% CI 0.04-0.82, p = 0.022), as reported
in Table 3. The multivariate analysis showed that the most important associated factor
for vaccine uptake is explication by a physician (OR 34.44, 95% CI 7.23-96.87, p < 0.001).
Additionally, mothers are more likely to accept vaccination compared to childless women
(OR 4.50, 95% CI 2.59-7.8, p < 0.001). These results are in line with previous literature
for other vaccinations [27-29]. Maintaining a continuous relationship with the physician
or medical institution was positively correlated with receipt of preventive services and it
is a point requiring focused activity in order to improve vaccination adherence. Health
authorities should improve information campaigns and physicians’ knowledge in order
to empower parents’ consciousness about rotavirus vaccination [30]. Specifically, regard-
ing rotavirus vaccination, Marchetti et al. highlighted the importance of the influence
of healthcare workers in maintaining parental confidence in vaccination [18], confirming
the results of the multivariate analysis. Similar results were reported outside Europe. In
particular, pediatricians from the USA are confident in rotavirus vaccination and they
recognize its impact on improving health outcomes for children [10]. Unfortunately, also in
the USA, many parents perceive that rotavirus vaccination is unnecessary. So, information
campaigns should also be implemented among parents or future parents outside healthcare
services: the knowledge of parents should be improved to easily achieve better vaccine
uptake and to decrease the burden of rotavirus disease.

Additionally, other European countries reported skepticism towards rotavirus vacci-
nation. In France, general practitioners believe that parents see gastroenteritis as a benign
disease [31]. Parental mistrust over vaccine safety was also reported in a previous study
performed in Greece [32]. However, these studies are not recent, and they were performed
when rotavirus vaccination was not refunded in France and Greece, increasing barriers
towards vaccine acceptance.

Limitations

This is one of the first studies conducted in Italy on the attitude towards rotavirus
vaccination. Despite that, these results should be interpreted in light of some limitations:
firstly, this study was conducted in a single Italian Region and its results cannot be general-
ized to the rest of country, where the vaccination coverages can be higher (mean Italian rate
in 2021 was 70.4%—[12]). Secondly, the recruitment was carried out via social media, so
women that are not confident or non-social network users were excluded. However, we are
confident that the majority of Italian childbearing age women usually use social media, so
these results should be similar to the entire population of the Region. Finally, the survey
reported the vaccination status of children was self-reported by women, so the information
is susceptible to recall bias and could lead to an underestimation of the vaccination rate.
Additionally, this study was conducted after the pandemic, so the trust towards vaccines in
general could be impacted by the COVID-19 period.

5. Conclusions

This study reported inadequate knowledge about vaccination and poor levels of
learning towards rotavirus vaccination in a sample of Italian women. These results highlight
the need to improve education programs for parents. Counseling performed by general
practitioners or by public health physicians before the start of the vaccination schedule
is a crucial point. Thus, the majority of possible barriers can be overcome with the help
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of healthcare workers. Informed parents will result in better knowledge, leading to the
improvement of vaccination coverage.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/vaccines11061041/s1, Table S1: Reasons to refuse the rotavirus
vaccination.

Author Contributions: Conceptualization G.D.M., R M. and L.C.; methodology, G.D.M. and EC.;
validation, PD.G., RM. and L.C.; formal analysis, G.D.M. and F.C,; investigation, G.D.M., R M. and
L.C.; data curation, G.D.M. and T.S.; writing—original draft preparation, G.D.M.; writing—review
and editing, PD.G., EC. and T.S.; supervision, T.S. 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. Ethical review and approval were waived for this study in accord to the Italian Law on
Privacy and art. 13 GDPR 2016/679: anonymous questionnaire reporting no sensitive data does not
need ethical approval.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Data are available after reasonable request to the corresponding author.

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

References

1.  Fathima, P; Jones, M.A.; Moore, H.C.; Blyth, C.C.; Gibbs, R.A_; Snelling, T.L. Impact of Rotavirus Vaccines on Gastroenteritis
Hospitalizations in Western Australia: A Time-series Analysis. . Epidemiol. 2021, 31, 480-486. [CrossRef]

2. Crawford, S.E.; Ramani, S.; Tate, ].E.; Parashar, U.D.; Svensson, L.; Hagbom, M.; Franco, M.A.; Greenberg, H.B.; O'Ryan, M.; Kang,
G.; et al. Rotavirus infection. Nat. Rev. Dis. Primers 2017, 3, 17083. [CrossRef] [PubMed]

3. MacDougall, D.M.; Halperin, B.A.; Langley, ].M.; MacKinnon-Cameron, D.; Li, L.; Halperin, S.A.; Maritime Universal Rotavirus
Vaccination Program (MURVP). Knowledge, attitudes, beliefs, and behaviors of parents and healthcare providers before and after
implementation of a universal rotavirus vaccination program. Vaccine 2016, 34, 687-695. [CrossRef]

4. Patel, M.M,; Pitzer, V.E.; Alonso, W.J.; Vera, D.; Lopman, B; Tate, J.; Viboud, C.; Parashar, U.D. Global seasonality of rotavirus
disease. Pediatr. Infect. Dis. ]. 2013, 32, e134—e147. [CrossRef] [PubMed]

5. Mohan, V.R.; Karthikeyan, R.; Babji, S.; McGrath, M.; Shrestha, S.; Shrestha, J.; Mdumah, E.; Amour, C.; Samie, A.; Nyathi, E.;
et al. Etiology, Risk Factors, and Interactions of Enteric Infections and Malnutrition and the Consequences for Child Health and
Development (MAL-ED) Network Investigators. Rotavirus Infection and Disease in a Multisite Birth Cohort: Results From the
MAL-ED Study. J. Infect. Dis. 2017, 216, 305-316. [CrossRef] [PubMed]

6. Giammanco, M.D.; Coniglio, M.A; Pignato, S.; Giammanco, G. An economic analysis of rotavirus vaccination in Italy. Vaccine
2009, 27, 3904-3911. [CrossRef] [PubMed]

7. Sun, ZW,; Fu, Y;; Lu, H.L,; Yang, RX,; Goyal, H.; Jiang, Y.; Xu, H.G. Association of Rotavirus Vaccines With Reduction in
Rotavirus Gastroenteritis in Children Younger Than 5 Years: A Systematic Review and Meta-analysis of Randomized Clinical
Trials and Observational Studies. JAMA Pediatr. 2021, 175, €210347. [CrossRef]

8.  Aliabadi, N.; Antoni, S.; Mwenda, ] M.; Weldegebriel, G.; Biey, ].N.; Cheikh, D.; Fahmy, K.; Teleb, N.; Ashmony, H.A.; Ahmed,
H.; et al. Global impact of rotavirus vaccine introduction on rotavirus hospitalisations among children under 5 years of age,
2008-2016: Findings from the Global Rotavirus Surveillance Network. Lancet Glob. Health 2019, 7, €893-€903. [CrossRef]

9. Alqgahtani, A.; Khan, Z.; Alloghbi, A.; Said Ahmed, T.S.; Ashraf, M.; Hammouda, D.M. Hepatocellular Carcinoma: Molecular
Mechanisms and Targeted Therapies. Medicina 2019, 55, 526. [CrossRef]

10. Kempe, A.; O’Leary, S.T.; Cortese, M.M.; Crane, L.A ; Cataldi, ].R.; Brtnikova, M.; Beaty, B.L.; Hurley, L.P.; Gorman, C.; Tate,
J.E.; et al. Why Aren’t We Achieving High Vaccination Rates for Rotavirus Vaccine in the United States? Acad. Pediatr. 2022, 22,
542-550. [CrossRef]

11.  Signorelli, C.; Odone, A. Ageing and vaccine hesitancy. Lancet Infect. Dis. 2018, 18, 245-246. [CrossRef]

12.  Morin, A.; Lemaitre, T.; Farrands, A.; Carrier, N.; Gagneur, A. Maternal knowledge, attitudes and beliefs regarding gastroenteritis
and rotavirus vaccine before implementing vaccination program: Which key messages in light of a new immunization program?
Vaccine 2012, 30, 5921-5927. [CrossRef] [PubMed]

13. Italian Ministry of Health. Coperture Vaccinali a 24 Mesi, Anno 2021. Available online: https:/ /www.salute.gov.it/imgs/C_17
_tavole_20_10_0_file.pdf. (accessed on 1 April 2023).

14. Napolitano, F; Ali Adou, A.; Vastola, A.; Angelillo, I.F. Rotavirus Infection and Vaccination: Knowledge, Beliefs, and Behaviors

among Parents in Italy. Int. |. Environ. Res. Public Health 2019, 16, 1807. [CrossRef]


https://www.mdpi.com/article/10.3390/vaccines11061041/s1
https://www.mdpi.com/article/10.3390/vaccines11061041/s1
https://doi.org/10.2188/jea.JE20200066
https://doi.org/10.1038/nrdp.2017.83
https://www.ncbi.nlm.nih.gov/pubmed/29119972
https://doi.org/10.1016/j.vaccine.2015.09.089
https://doi.org/10.1097/INF.0b013e31827d3b68
https://www.ncbi.nlm.nih.gov/pubmed/23190782
https://doi.org/10.1093/infdis/jix199
https://www.ncbi.nlm.nih.gov/pubmed/28472348
https://doi.org/10.1016/j.vaccine.2009.04.002
https://www.ncbi.nlm.nih.gov/pubmed/19446934
https://doi.org/10.1001/jamapediatrics.2021.0347
https://doi.org/10.1016/S2214-109X(19)30207-4
https://doi.org/10.3390/medicina55090526
https://doi.org/10.1016/j.acap.2021.07.003
https://doi.org/10.1016/S1473-3099(18)30070-0
https://doi.org/10.1016/j.vaccine.2012.07.050
https://www.ncbi.nlm.nih.gov/pubmed/22858556
https://www.salute.gov.it/imgs/C_17_tavole_20_10_0_file.pdf.
https://www.salute.gov.it/imgs/C_17_tavole_20_10_0_file.pdf.
https://doi.org/10.3390/ijerph16101807

Vaccines 2023, 11, 1041 90f9

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Danchin, M.H.; Costa-Pinto, J.; Attwell, K.; Willaby, H.; Wiley, K.; Hoq, M.; Leask, J.; Perrett, K.P.; O'Keefe, ].; Giles, M.L.; et al.
Vaccine decision-making begins in pregnancy: Correlation between vaccine concerns, intentions and maternal vaccination with
subsequent childhood vaccine uptake. Vaccine 2018, 36, 6473-6479. [CrossRef] [PubMed]

Singh, T.; Delannois, F.; Haguinet, F.; Molo, L.Y. Correction to: Review of Over 15 Years Postmarketing Safety Surveillance
Spontaneous Data for the Human Rotavirus Vaccine (Rotarix) on Intussusception. Drug Saf. 2022, 45, 155-168. [CrossRef]
Sheel, M.; Wood, N.; Macartney, K.; Buttery, J.; Dinsmore, N.; Marshall, H.; Elliott, E.; Kynaston, A.; Richmond, P.; Chateau, D.;
et al. PAEDS Network. Severity of Rotavirus-Vaccine-Associated Intussusception: Prospective Hospital-Based Surveillance,
Australia, 2007-2018. Pediatr. Infect. Dis. |. 2022, 41, 507-513. [CrossRef]

Marchetti, F.; Verazza, S.; Brambilla, M.; Restivo, V. Rotavirus and the web: Analysis of online conversations in Italy during 2020.
Hum. Vaccines Immunother. 2022, 18, 2002087. [CrossRef] [PubMed]

Diez-Domingo, J.; Baldo, ].M.; Patrzalek, M.; Pazdiora, P.; Forster, J.; Cantarutti, L.; Pirgon, J.Y.; Soriano-Gabarr6, M.; Meyer,
N.; SPRIK Rotavirus Study Group. Primary care-based surveillance to estimate the burden of rotavirus gastroenteritis among
children aged less than 5 years in six European countries. Eur. J. Pediatr. 2011, 170, 213-222. [CrossRef] [PubMed]

Giaquinto, C.; Van Damme, P.; Huet, F.; Gothefors, L.; Maxwell, M.; Todd, P; da Dalt, L.; REVEAL Study Group. Clinical
consequences of rotavirus acute gastroenteritis in Europe, 2004-2005: The REVEAL study. J. Infect. Dis. 2007, 195, S26-S35.
[CrossRef]

Mattei, A.; Sbarbati, M.; Fiasca, F.; Angelone, A.M.; Mazzei, M.C.; di Orio, F. Temporal trends in hospitalization for rotavirus
gastroenteritis: A nationwide study in Italy, 2005-2012. Hum. Vaccines Immunother. 2016, 12, 534-539. [CrossRef]

Shah, M.P; Dahl, R M.; Parashar, U.D.; Lopman, B.A. Annual changes in rotavirus hospitalization rates before and after rotavirus
vaccine implementation in the United States. PLoS ONE 2018, 13, e0191429. [CrossRef]

Pindyck, T.; Tate, J.E.; Parashar, U.D. A decade of experience with rotavirus vaccination in the United States—Vaccine uptake,
effectiveness, and impact. Expert Rev. Vaccines 2018, 17, 593-606. [CrossRef] [PubMed]

Orrico-Sanchez, A.; Lopez-Lacort, M.; Pérez-Vilar, S.; Diez-Domingo, J. Long-term impact of self-financed rotavirus vaccines on
rotavirus-associated hospitalizations and costs in the Valencia Region, Spain. BMC Infect. Dis. 2017, 17, 267. [CrossRef]

Raes, M; Strens, D.; Vergison, A.; Verghote, M.; Standaert, B. Reduction in pediatric rotavirus-related hospitalizations after
universal rotavirus vaccination in Belgium. Pediatr. Infect. Dis. J. 2011, 30, e120-e125. [CrossRef] [PubMed]

Costantino, C.; Restivo, V.; Tramuto, F; Casuccio, A.; Vitale, F. Universal rotavirus vaccination program in Sicily: Reduction in
health burden and cost despite low vaccination coverage. Hum. Vaccines Immunother. 2018, 14, 2297-2302. [CrossRef] [PubMed]
Napolitano, F.; Napolitano, P.; Angelillo, LF. Seasonal influenza vaccination in pregnant women: Knowledge, attitudes, and
behaviors in Italy. BMC Infect. Dis. 2017, 17, 48. [CrossRef] [PubMed]

Greenfield, L.S.; Page, L.C.; Kay, M.; Li-Vollmer, M.; Breuner, C.C.; Duchin, ].S. Strategies for increasing adolescent immunizations
in diverse ethnic communities. J. Adolesc. Health 2015, 56, S47-S53. [CrossRef]

Wheeler, M.; Buttenheim, A.M. Parental vaccine concerns, information source, and choice of alternative immunization schedules.
Hum. Vaccines Immunother. 2013, 9, 1782-1789. [CrossRef]

Di Martino, G.; Di Giovanni, P.; Di Girolamo, A.; Scampoli, P.; Cedrone, F; D’Addezio, M.; Meo, E; Romano, E; Di Sciascio, M.B,;
Staniscia, T. Knowledge and Attitude towards Vaccination among Healthcare Workers: A Multicenter Cross-Sectional Study in a
Southern Italian Region. Vaccines 2020, 8, 248. [CrossRef]

Delteil, A.L.; Sarlangue, J.; Lamireau, T. Quels sont les freins a la vaccination contre le rotavirus? Enquéte aupres des médecins
généralistes et pédiatres de la communauté urbaine de Bordeaux [Anti-rotavirus vaccination: What impedes its wide prescription].
Arch. Pediatr. 2014, 21, 1200-1205. [CrossRef]

Vassiliki, P.; Ioanna, K.; Artemis, V.; Eleni, K.; Aglaia, Z.; Attilakos, A.; Maria, T.; Dimitris, K. Determinants of vaccination
coverage and adherence to the Greek national immunization program among infants aged 2-24 months at the beginning of the
economic crisis (2009-2011). BMC Public Health 2014, 14, 1192. [CrossRef] [PubMed]

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/10.1016/j.vaccine.2017.08.003
https://www.ncbi.nlm.nih.gov/pubmed/28811050
https://doi.org/10.1007/s40264-021-01141-4
https://doi.org/10.1097/INF.0000000000003521
https://doi.org/10.1080/21645515.2021.2002087
https://www.ncbi.nlm.nih.gov/pubmed/34856884
https://doi.org/10.1007/s00431-010-1289-1
https://www.ncbi.nlm.nih.gov/pubmed/20842379
https://doi.org/10.1086/516717
https://doi.org/10.1080/21645515.2015.1081726
https://doi.org/10.1371/journal.pone.0191429
https://doi.org/10.1080/14760584.2018.1489724
https://www.ncbi.nlm.nih.gov/pubmed/29909693
https://doi.org/10.1186/s12879-017-2380-2
https://doi.org/10.1097/INF.0b013e318214b811
https://www.ncbi.nlm.nih.gov/pubmed/21436757
https://doi.org/10.1080/21645515.2018.1471306
https://www.ncbi.nlm.nih.gov/pubmed/29757707
https://doi.org/10.1186/s12879-016-2138-2
https://www.ncbi.nlm.nih.gov/pubmed/28068918
https://doi.org/10.1016/j.jadohealth.2014.10.274
https://doi.org/10.4161/hv.25959
https://doi.org/10.3390/vaccines8020248
https://doi.org/10.1016/j.arcped.2014.08.015
https://doi.org/10.1186/1471-2458-14-1192
https://www.ncbi.nlm.nih.gov/pubmed/25413589

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Survey Administration 
	Survey Instrument 
	Sample Size Estimation 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

