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Simultaneous vaccination against
seasonal influenza and COVID-19
among the target population in
ltaly

Vincenza Sansone, Grazia Miraglia del Giudice,
Giorgia Della Polla and Italo Francesco Angelillo*

Department of Experimental Medicine, University of Campania "Luigi Vanvitelli, Naples, Italy

Introduction: Annual influenza and COVID-19 vaccinations are effective tools
for reducing the disease burden. The goals of the present cross-sectional survey
were to investigate attitudes and behaviors toward the simultaneous vaccination
against seasonal influenza and COVID-19 and the factors associated.

Methods: Questionnaires were self-administered or researcher-administered
between October 2023 and February 2024 in an immunization center in the
southern part of Italy.

Results: All 151 subjects eligible for influenza and COVID-19 vaccinations who
attended the center agreed to participate. A total of 59.9% of respondents
received concurrent seasonal influenza and COVID-19 vaccinations. Those who
perceived that the simultaneous vaccination was safer and those who have been
infected by SARS-CoV-2 fewer times were more likely to have simultaneously
received both vaccinations. Regarding the reasons reported, half of the sample
stated that the simultaneous vaccination was safe and that they were adequately
informed. This was more likely indicated by the respondents who had received
at least four doses of the COVID-19 vaccination. Among those who had not
received the simultaneous vaccination, 70.7% and 29.3% had received only
seasonal influenza and COVID-19.

Conclusion: Educational health communication campaigns are necessary to
improve compliance with simultaneous administration of seasonal influenza
and COVID-19 vaccinations and to increase the unsatisfactory coverage.

KEYWORDS

COVID-19, influenza, Italy, simultaneous vaccination, survey

1 Introduction

Annual influenza and COVID-19 vaccinations with high coverage are the primary
effective tools for reducing the disease burden related to their morbidity, hospitalizations, and
mortality, especially among those that have been identified at an increased risk, such as older
people, healthcare workers (HCWs), pregnant women, and people with underlying clinical
conditions. In Italy, annual influenza vaccination is recommended and free of charge to several
groups, such as people aged >60years, HCWs, individuals with chronic medical conditions
and their relatives, pregnant women, and children aged from 6 months to 6 years, with a target
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coverage of 75% among people aged >60 years, HCWs, and individuals
with chronic medical conditions (1). However, the uptake is routinely
significantly lower than the target, and for those aged >65 years, it was
only 56.7% in the 2021-2022 influenza season (2). Moreover, in
September 2023, an estimated more than 40 million people were
eligible for a booster dose of the COVID-19 vaccination, and only
approximately 2 million had been vaccinated, despite it being
recommended and free of charge for all individuals (3, 4). It is well
known that vaccine hesitancy, one of the 10 most serious threats to
global health, has a significant impact on vaccinations’ intentions and
uptake (5).

The World Health Organization (WHO) recommended the
simultaneous vaccination against seasonal influenza and COVID-19
vaccines, considering their public health benefits in terms of
acceptance and improvements in the coverage of both and the
efficiency of preventive healthcare services (6). Recent studies showed
that the concomitant administration of both vaccines elicited immune
protection against both viruses, with no safety concerns (7-10).
Moreover, although research has focused on the simultaneous
vaccination of seasonal influenza with bivalent mRNA COVID-19
(11, 12), to the best of our knowledge, studies conducted in Italy are
lacking (13-16). Such data are critically important and required to
help decision-making by policymakers and public health professionals
to design and develop effective counseling and education interventions
aimed at addressing concerns or potential barriers to their adherence
and for planning tailored vaccination strategies for simultaneous
vaccination among the target population. Therefore, to fill this
knowledge gap, the goals of the present cross-sectional survey were to
investigate and understand the attitudes and behaviors toward the
simultaneous vaccination against seasonal influenza and COVID-19
and the factors that may influence the simultaneous vaccination.

2 Materials and methods
2.1 Study setting and sample recruitment

This survey took place in a vaccination center in a Teaching
Hospital located in the city of Naples, Southern Italy. The sample used
all individuals for whom the COVID-19 and annual influenza
vaccinations are recommended and available free of charge and who
attended the center to receive the COVID-19 or seasonal influenza
vaccine between October 2023 and February 2024.

2.2 Data collection

Well-trained research investigators, with professional skills in
recruiting respondents and knowledge of the topic, approached each
subject after the vaccination in the waiting room of the center.
Participants were informed about the survey’s objectives and
procedures, about data anonymity and confidentiality at all stages, that
the survey was answered voluntarily, and that they had the right to
withdraw at any time during the survey. Informed verbal consent was
obtained from all participants prior to the start of the survey. The
research investigators asked each participant to complete the
questionnaire and to return it immediately once it was filled. For those
who had difficulties in reading or writing, a face-to-face interview was
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conducted by the research investigators. Participants did not receive
compensation or incentive upon questionnaire completion.

2.3 Survey instrument

The survey instrument utilized for data collection was adapted
from previous similar published surveys conducted by some of us in
different groups (17-19). The instrument contained three sections and
took an average of 10 min to complete. The first section collected socio-
demographic and anamnestic information, including gender, age,
marital status, employment, and diagnosis of chronic medical
conditions, whether they had been infected by SARS-CoV-2, whether
they had received one or more doses of the COVID-19 vaccine, and
seasonal influenza vaccination uptake in the previous 2 years.
Questions were mainly closed-ended, with simple categorical questions
for socio-demographics, yes or no questions, and open-ended. The
second section investigated attitudes toward the perceived severity of
COVID-19 and influenza diseases, the efficacy, and the safety of the
simultaneous vaccination. Respondents reported the extent of their
agreement or disagreement with each item administered on a 10-point
Likert-type scale ranging from 1 (not at all) to 10 (very much).
Participants were asked to indicate their reasons for having received or
not received the simultaneous vaccinations from a list of five options,
with the possibility to select multiple answers. If respondents did not
receive the vaccinations simultaneously, their intention to receive the
other one at a different time was measured with an item with three

» <«

options: “yes,” “no,” and “do not know.” The third section queried the
sources of information regarding the simultaneous vaccination and
whether they needed additional information.

The questionnaire underwent pilot testing among 15 individuals
with the eligible criteria to ensure clarity and comprehensibility. Since

no changes were made, the results were included in the analysis.

2.4 Statistical analysis

Descriptive statistics were used to present the survey results,
including frequencies and proportions for categorical variables, and
means, ranges, and standard deviations for continuous variables.
Then, the chi-square test or Student’s t-test was used in the bivariate
analysis to assess the association between dichotomous and
continuous variables and the outcomes of interest. Independent
variables with a p-value <0.25 in bivariate analysis were included in
multivariate logistic regression models using a stepwise procedure for
variable selection, with a significant level of the p-value for the
inclusion and elimination of the variables set at 0.2 and 0.4,
respectively. The outcomes of interest were the following: having
received simultaneously the vaccinations against seasonal influenza
and COVID-19 (Model 1) (0=no; 1=yes) and having received
simultaneously the vaccinations against seasonal influenza and
COVID-19 because it was safe and they were adequately informed
(0=no; 1=yes) (Model 2). The following independent variables have
been tested for all outcomes: age in years (<60=0; >60=1), gender
(male=0; female = 1), marital status (unmarried/separated/divorced/
widowed = 0; married/cohabitant = 1), baccalaureate/graduate/post-
graduate degree (no=0; yes=1), having at least one chronic disease
(no=0; yes=1), having been infected by SARS-CoV-2 (no=0;
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once = 1; twice=2), having received at least four doses of COVID-19
vaccination (no=0; yes=1), having received simultaneously the
vaccinations against seasonal influenza and COVID-19 in the past
(no=0; yes=1), having acquired information from scientific societies
or journals or meetings (no=0; yes=1), and need of additional
information (no=0; yes=1). The independent variables believed that
both diseases were severe (0-9=0; 10=1), had high concern about
getting both diseases (0-9=0; 10=1), and believed that the
simultaneous vaccinations against seasonal influenza and COVID-19
was safe (continuous) have been tested in Model 1. Odds ratios (ORs)
and 95% confidence intervals (Cls) were calculated to assess the
strength and direction of associations between independent variables
and outcomes of interest in the multivariate regression models. A
two-sided p-value of 0.05 or less was considered statistically
significant. All statistical analyses were performed using the STATA
18 software.

3 Results

All 151 eligible subjects were enrolled in the survey, yielding a 100%
response rate. Table 1 depicts the general demographic data, professional,
and anamnestic characteristics of the study population. Most respondents
were male, with a mean age of 51.7years. A total of 41.2% had a post-
graduate degree, almost half were HCWs, 40.9% had at least one chronic
disease, two-thirds had been infected with SARS-CoV-2 (66%), and more
than half after the third dose (51.5%), and only 7.6% and 12.5% self-
reported having received vaccinations against seasonal influenza and
COVID-19 in 2021 and 2022, respectively.

The results regarding the attitudes toward COVID-19 and influenza
diseases and their vaccinations, measured on a 10-point Likert-type scale,
showed that participants considered COVID-19 to be more severe than
influenza, with mean values of 7.5 and 6.3, respectively. The belief that
both diseases were very severe, with values of 10, was indicated by only
8% of the sample. Although the concern of being infected was low,
respondents exhibited greater apprehension regarding COVID-19 than
influenza, with mean values of 6.3 and 5.5, respectively. The simultaneous
vaccination against seasonal influenza and COVID-19 was perceived to
be useful and safe, with mean values of 8.3 and 8.

Among all respondents, only 4 out of 151 had already received the
seasonal influenza vaccination. Among the remaining 147
participants, vaccinations were simultaneously administered to 88 of
them (59.9%). Table 2 displays the results from the multivariate
logistic regression models investigating the independent factors
associated with the two outcomes of interest. Respondents who
perceived safe the simultaneous vaccination against seasonal influenza
and COVID-19 (OR=1.52; 95% CI=1.22-1.91) and those who had
been infected by SARS-CoV-2 fewer times (OR=0.51; 95% CI=0.26-
0.96) were significantly more likely to receive both vaccinations
simultaneously (Model 1).

Belief in the safety of simultaneous vaccinations against seasonal
influenza and COVID-19 (59.8%) was the most common reason for
deciding to simultaneously receive both, followed by not having to
attend the immunization center twice (50.6%) and having adequate
information (43.7%). The multivariate logistic regression analysis
showed that only one variable was significantly associated with having
received both vaccinations simultaneously because it was safe and
because they were adequately informed (49%). These reasons were
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TABLE 1 Main socio-demographic, professional, and anamnestic
characteristics of the sample.

Characteristics N %

Age, in years 51.7+16.4 (22-77)*

<60 80 53.3

>60 70 46.7
Gender

Male 78 524

Female 71 47.6

Marital status

Married/cohabitant 76 50.3

Unmarried/separated/divorced/widowed 75 49.7

Educational level

High school degree 32 21.6
Baccalaureate/graduate degree 55 37.2
Post-graduate degree 61 41.2

Employment status

Unemployed 26 17.4

Employed 123 82.6

Having at least one chronic disease

No 88 59.1

Yes 61 40.9

Having been infected by SARS-CoV-2

No 51 34

Yes 99 66
Once 81 82.6
Twice 17 17.4

Time of SARS-CoV-2 infection

Before vaccination 19 19.2
After the first dose 7 7.1

After the second dose 23 232
After the third dose 51 51.5
After the fourth or fifth dose 2 2

Number of COVID-19 vaccination doses received

1-2 8 54
3 70 47.3
4 62 41.9
5 8 54

Vaccinations received in 2021

COVID-19 51 354
Seasonal influenza 2 1.4
COVID-19 and seasonal influenza at different times 80 55.6
Simultaneously administered 11 7.6

Vaccinations received in 2022

COVID-19 41 30.2
Seasonal influenza 6 44
COVID-19 and seasonal influenza at different times 72 52.9
Simultaneously administered 17 12,5

Number for each item may not add up to the total number of the study population due to
missing values. * Mean + standard deviation (range).
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TABLE 2 Results of the multivariate logistic regression analysis showing the factors associated with the outcomes of interest.

Variable (O] SE 95% ClI p

Model 1. Having received simultaneously the vaccinations against seasonal influenza and COVID-19

Log likelihood =—69.98, y*=28.02 (4 df), p<0.0001
Believing that the simultaneous vaccination is safe 1.52 0.17 1.22-1.91 <0.001
Having been infected by SARS-CoV-2 fewer times 0.51 0.16 0.26-0.96 0.038
Having received at least four doses of COVID-19 vaccination 1.83 0.75 0.82-4.11 0.141
Married/cohabitant 1.47 0.61 0.66-3.29 0.346

Log likelihood = —93.45, *=11.33 (4 df), p=0.023

Model 2. Having received simultaneously the vaccinations against seasonal influenza and COVID-19 because it was safe and they were adequately informed

Having received at least four doses of COVID-19 vaccination 2.05 0.72 1.03-4.09 0.042
Having been infected by SARS-CoV-2 fewer times 0.68 0.19 0.39-1.18 0.175
Males 0.65 0.23 0.32-1.31 0.232
Having acquired information from scientific societies or journals or meetings 1.45 0.52 0.71-2.94 0.306

more likely to be indicated by those who had received at least four
doses of COVID-19 vaccination (OR=2.05; 95% CI=1.03-4.09)
(Model 2). Preferring to get the vaccinations at different times
(42.4%), having never received two vaccinations at the same time
(17%), and being concerned about the safety of the simultaneous
vaccinations against seasonal influenza and COVID-19 (11.8%) were
the main reasons for not having received both
vaccinations simultaneously.

Among the 59 respondents who had not received the vaccinations
against seasonal influenza and COVID-19 simultaneously, 70.7% and
29.3% had received only seasonal influenza and COVID-19,
respectively. An additional question was about their willingness to
be vaccinated against the other disease, with 47.4% were unsure, 28%
did not intend to receive it, and only 24.6% were willing to receive it.

The vast majority of the respondents had acquired information
about the simultaneous vaccination against seasonal influenza and
COVID-19 (87.3%). Scientific journals were the most common
source (26.7%), followed by the Internet (24.4%) and mass media
(22.9%). Only one-fifth (20.8%) were interested in obtaining

additional information.

4 Discussion

The present survey provides insight into the simultaneous
vaccination against seasonal influenza and COVID-19 and the linked
factors, in the post-pandemic phase of COVID-19 among eligible
populations in Italy. The information gathered in this investigation
provides contributions to the existing literature that should be useful
for public health interventions and strategies.

First, less than two-thirds of the respondents (59.9%) had
received both vaccinations simultaneously. This result is very similar
to that reported among a sample of HCWss in Italy (60%) (20), but
considerably higher than what has been previously observed in the
United States with 43% (21), 36.5% (22), and 11.1% (12). Moreover,
it has been described that administering these vaccinations
simultaneously leads to a potential increase in the uptake of COVID-
19, primarily because many individuals had received the vaccine
against seasonal influenza in previous seasons (23). Among those
who did not accept the simultaneous vaccination, two-thirds had
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been vaccinated against seasonal influenza, and only less than
one-third had the COVID-19 vaccination. It is a key point, therefore,
to adopt strategies to increase adherence to simultaneous vaccination
among those who already get the seasonal influenza vaccination.
Nevertheless, a survey conducted by some of us showed that
two-thirds were willing to accept the simultaneous vaccination (24).
This may be because COVID-19 is no longer a global health
emergency, resulting in a consequent lower concern about this
disease and a decrease in simultaneous vaccination uptake.

Second, a variety of reasons have been indicated by the sample
for their decision to receive or not receive simultaneous vaccinations
against seasonal influenza and COVID-19. Belief in the safety of
simultaneous vaccinations was the most reported reason. This finding
is consistent with previous literature in diverse populations, which
revealed that those who intend to get vaccinated against COVID-19
were less likely to believe that the vaccinations were unsafe and also
had a more positive attitude toward them (25-28). Moreover, the
findings showed that the most frequently cited reasons by the
respondents for not having received both vaccinations simultaneously
were preferring to get them at different times, having never received
two vaccinations at the same time, and safety concerns. The striking
finding regarding the concern follows previous literature, also
regarding other vaccinations, as vaccine safety has been cited as a
reason for non-vaccination (29-31). This finding is still of great
relevance from a public health point of view and underscores the
importance of addressing the reasons behind low simultaneous
uptake and clearing up any misconceptions about the vaccine. By
targeting these issues, public health workers and policymakers can
work to increase uptake and reduce the burden of diseases.

Third, the results of the multivariate logistic regression analysis
revealed interesting and significant associations between the two
measured outcomes of interest and the various factors. In regard to
the first outcome, respondents who perceived that the simultaneous
vaccination was safe were more likely to have received it. This finding
confirmed what has been observed in previous research, showing that
respondents’ beliefs in the safety and effectiveness of COVID-19 and
influenza vaccinations were significant predictors of improving
vaccination uptake for COVID-19 (32, 33). Moreover, the positive
relationship between fewer times of infection with SARS-CoV-2 and
the simultaneous vaccination may be because respondents probably

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1431963
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Sansone et al.

perceive themselves to be more susceptible to getting COVID-19, and
this might have encouraged them to protect (34, 35). Regarding the
second outcome, the survey showed a positive and statistically
significant relationship between having already received at least four
doses of the COVID-19 vaccine and the simultaneous vaccination
because they believed that it was safe and that they had adequate
information. The previous experience with vaccination might have
led to this appropriate decision to pay more attention to their health
status. This supports the literature that reports having already
received vaccinations as an important factor influencing vaccine
acceptance against these and other diseases (36-38). Interestingly,
scientific sources of information, such as societies, journals, and
meetings, had, although not statistically significant, a positive effect
on having received the vaccination simultaneously because they
believed that it was safe and because they were confident that they
had adequate information. In other words, these sources have the
potential to influence vaccination decisions and play a key role in
improving simultaneous vaccination uptake and positive intention.
The association between the use of scientific sources and the
vaccinations’ knowledge and attitudes and the likelihood for the
population of receiving or for HCWs recommending vaccines to
patients is evident in the findings from prior studies conducted in
Italy and in other countries, where having received information from
these sources is a significant positive and crucial predictor for
vaccination initiation (39-42). Therefore, the use of these sources
with accurate information is key to improving vaccination rates.
Furthermore, the second source of information was the Internet,
which is concerning because several previous surveys have shown
that those who received information about the vaccines from this
source were less likely to be vaccinated and more likely to be hesitant
for themselves or their child (43-46).

A number of potential methodological limitations inherent to
any similar survey should be acknowledged in interpreting the
present findings. First, this used a cross-sectional design; therefore,
no causal relationships between the predictors and the different
outcomes of interest can be established. Second, the recruitment was
conducted only in a vaccination center in a geographic area, and thus
the sample may not adequately represent the whole population in
Italy, and the findings may not be generalizable. Third, the limited
sample size gives results that may not be sufficiently powered to
detect a difference between the groups, leading to results that may
lack reliability and generalizability. Fourth, the data were collected
through self-reporting on vaccine status for up to 2 years,
acknowledging the potential for recall bias, and there was no
verification of the answers with documentation. Fifth, the attitudes
may have been influenced by social desirability bias, with respondents
giving favorable comments that led to an overestimation of their
intention to have the second vaccine at a different time. However,
given the fact that the questionnaire was anonymous, it is plausible
that this bias should be limited. Despite these limitations, this survey
provides a valuable representation with important implications for
building health policy strategies.

To conclude, this survey provides useful information and
underscores the critical need for the implementation of targeted
health
communication campaigns with timely and accurate information

evidence-based  educational interventions and

to enhance simultaneous vaccination against seasonal influenza and
COVID-19. Interventions are necessary to improve compliance
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with the simultaneous administration of these vaccines to reduce
the use of resources and increase the very unsatisfactory
vaccination coverage.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

Ethical approval was not required for the studies involving
humans because the survey was conducted according to the guidelines
of the Declaration of Helsinki. Ethical review and approval were not
required for this survey since the collection of this information is part
of the routine health surveillance activities of the Teaching Hospital
of the University of Campania “Luigi Vanvitelli” The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their verbal informed
consent to participate in this study.

Author contributions

VS: Conceptualization, Data curation, Formal analysis, Writing
— original draft. GM: Conceptualization, Data curation, Formal
analysis, Writing - original draft. GD: Conceptualization, Data
curation, Formal analysis, Writing - original draft. IA:
Conceptualization, Data curation, Formal analysis, Funding
acquisition, Project administration, Supervision, Validation, Writing

- review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This work was
supported by a grant from the Regione Campania (Executive decree
1n.75/2017 strategic and nationally relevance objectives indicated in the
National Health Plan. FSN 2014, 2015, 2016).

Acknowledgments

The authors would like to thank all participants who gave their
time to contribute to this survey.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member
of Frontiers, at the time of submission. This had no impact on the peer
review process and the final decision.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1431963
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Sansone et al.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Ministero della Salute. (2023). Circolare n. 0012781. Prevenzione e controllo
dell'influenza: raccomandazioni per la stagione 2023-2024. Available at: https://www.
trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2023&codLeg=93294&par
te=1%20&serie=null

2. Ministero della Salute. (2023). Dati coperture vaccinali influenza. Available at:
https://www.salute.gov.it/portale/influenza/dettaglioContenutilnfluenza.jsp?lingua=ita
liano&id=679&area=influenza&menu=vuoto

3. Ministero della Salute. (2023). Report vaccini anti COVID-19. Available at: https://
www.salute.gov.it/reportVacciniAntiCovid/

4. Ministero della Salute. (2023). Circolare n. 0030088. Indicazioni e raccomandazioni
per la campagna di vaccinazione autunnale/invernale2023/2024 anti COVID-19.
Available at: https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?ann
0=2023&codLeg=96278&parte=1%20&serie=null

5. Bussink-Voorend D, Hautvast JLA, Vandeberg L, Visser O, Hulscher MEJL. A
systematic literature review to clarify the concept of vaccine hesitancy. Nat Hum Behav.
(2022) 6:1634-48. doi: 10.1038/s41562-022-01431-6

6. World Health Organization. Coadministration of seasonal inactivated influenza
and COVID-19 vaccines: interim guidance. Geneva: World Health Organization (2021).

7. Barouch SE, Chicz TM, Blanc R, Barbati DR, Parker LJ, Tong X, et al. Concurrent
administration of COVID-19 and influenza vaccines enhances spike-specific antibody
responses. Open Forum Infect Dis. (2024) 11:0fae144. doi: 10.1093/ofid/ofae144

8. Choi MJ, Yu YJ, Kim JW, Ju HJ, Shin SY, Yang Y], et al. Inmunogenicity and safety
of concomitant bivalent COVID-19 and quadrivalent influenza vaccination: implications
of immune imprinting and interference. Clin Microbiol Infect. (2024) 30:653-9. doi:
10.1016/j.cmi.2024.01.010

9. McGrath L], Malhotra D, Miles AC, Welch VL, Di Fusco M, Surinach A, et al.
Estimated effectiveness of coadministration of the BNT162b2 BA.4/5 COVID-19
vaccine with influenza vaccine. JAMA Netw Open. (2023) 6:¢2342151. doi: 10.1001/
jamanetworkopen.2023.42151

10. Moro PL, Zhang B, Ennulat C, Harris M, McVey R, Woody G, et al. Safety of co-
administration of mRNA COVID-19 and seasonal inactivated influenza vaccines in the
vaccine adverse event reporting system (VAERS) during July 1, 2021-June 30, 2022.
Vaccine. (2023) 41:1859-63. doi: 10.1016/j.vaccine.2022.12.069

11. Hussein ME, Elshabrawy A, Ibrahim SA, Abdel-Rahman S, Shiba HAA, Elrewany
E, et al. Combining COVID-19 and seasonal influenza vaccines together to increase
the acceptance of newly developed vaccines in the eastern Mediterranean region: a
cross-sectional study. Ann Med. (2023) 55:2286339. doi:
10.1080/07853890.2023.2286339

12. Kenigsberg TA, Goddard K, Hanson KE, Lewis N, Klein N, Irving SA, et al.
Simultaneous administration of mRNA COVID-19 bivalent booster and influenza
vaccines. Vaccine. (2023) 41:5678-82. doi: 10.1016/j.vaccine.2023.08.023

13. Costantino C, Mazzucco W, Conforto A, Cimino L, Pieri A, Rusignolo S, et al.
Real-life experience on COVID-19 and seasonal influenza vaccines co-administration
in the vaccination hub of the University Hospital of Palermo, Italy. Hum Vaccin
Immunother. (2024) 20:2327229. doi: 10.1080/21645515.2024.2327229

14. Beccia F, Lontano A, Rossi ME, Marziali E, Pascucci D, Raponi M, et al. Three-year
COVID-19 and flu vaccinations among medical residents in a tertiary hospital in Italy:
the threat of acceptance decline in seasonal campaigns. Hum Vaccin Immunother. (2023)
19:2252708. doi: 10.1080/21645515.2023.2252708

15. Domnich A, Orsi A, Ogliastro M, Trombetta CS, Scarpaleggia M, Ceccaroli C,
et al. Exploring missed opportunities for influenza vaccination and influenza vaccine
co-administration patterns among Italian older adults: a retrospective cohort study. Eur
] Pub Health. (2023) 33:1183-7. doi: 10.1093/eurpub/ckad155

16. Domnich A, Grassi R, Fallani E, Ciccone R, Bruzzone B, Panatto D, et al.
Acceptance of COVID-19 and influenza vaccine co-administration: insights from a
representative Italian survey. J Pers Med. (2022) 12:139. doi: 10.3390/jpm12020139

17. Della Polla G, Miraglia del Giudice G, Pelullo CP, Angelillo IF. Bivalent second
booster dose of the COVID-19 vaccine: eligible populations' reasons for receiving in
Italy. Hum Vaccin Immunother. (2023) 19:2188856. doi: 10.1080/21645515.2023.2188856

18. Miraglia del Giudice G, Folcarelli L, Della Polla G, Napoli A, Angelillo IF.
Investigating the reasons for receiving the second booster dose of the COVID-19 vaccine

in adults and in people with chronic medical conditions in southern Italy. Vaccines.
(2023) 11:737. doi: 10.3390/vaccines11040737

19.Della Polla G, Licata F, Angelillo S, Pelullo CP, Bianco A, Angelillo IF.
Characteristics of healthcare workers vaccinated against influenza in the era of
COVID-19. Vaccines. (2021) 9:695. doi: 10.3390/vaccines9070695

Frontiers in Public Health

10.3389/fpubh.2024.1431963

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

20. Stefanizzi P, Martinelli A, Bianchi FP, Migliore G, Tafuri S. Acceptability of the
third dose of anti-SARS-CoV-2 vaccine co-administered with influenza vaccine:
preliminary data in a sample of Italian HCWs. Hum Vaccin Immunother. (2022) 18:1-2.
doi: 10.1080/21645515.2021.2011652

21. Andrejko KL, Myers JE, Openshaw J, Fukui N, Li S, Watt JP, et al. Receipt of
COVID-19 and seasonal influenza vaccines in California (USA) during the 2021-2022
influenza season. Vaccine. (2023) 41:1190-7. doi: 10.1016/j.vaccine.2022.12.052

22.Harris DA, Chachlani P, Hayes KN, McCarthy EP, Wen K], Deng Y, et al.
COVID-19 and influenza vaccine coadministration among older U.S. adults. Am J Prev
Med. (2024) 67:67-78. doi: 10.1016/j.amepre.2024.02.013

23. Tzenios N, Tazanios ME, Chahine M. Combining influenza and COVID-19
booster vaccination strategy to improve vaccination uptake necessary for managing the
health pandemic: a systematic review and meta-analysis. Vaccines. (2022) 11:16. doi:
10.3390/vaccines11010016

24. Domnich A, Grassi R, Fallani E, Spurio A, Bruzzone B, Panatto D, et al. Changes
in attitudes and beliefs concerning vaccination and influenza vaccines between the first
and second COVID-19 pandemic waves: a longitudinal study. Vaccines. (2021) 9:1016.
doi: 10.3390/vaccines9091016

25.1iS, Hao J, Su 'Y, Zhan H, Zhou N, Qiu Y, et al. COVID-19 vaccine hesitancy and
influencing factors among Chinese hospital staff: a cross-sectional study. Sci Rep. (2024)
14:4369. doi: 10.1038/s41598-024-55001-z

26. Ricke IJ, Spaulding AB, Rajtar NN, Benton EM, Anderson IG, Lundberg L, et al.
Predictors of willingness to receive updated 2023-2024 COVID-19 booster vaccines
among a convenience sample in Minnesota. Vaccine. (2024) 42:3499-504. doi: 10.1016/j.
vaccine.2024.04.053

27.Di Giuseppe G, Pelullo CP, Della Polla G, Pavia M, Angelillo IF. Exploring the
willingness to accept SARS-CoV-2 vaccine in a university population in southern Italy,
september to november 2020. Vaccines. (2021) 9:275. doi: 10.3390/vaccines9030275

28. Sherman SM, Smith LE, Sim J, Amlot R, Cutts M, Dasch H, et al. COVID-19
vaccination intention in the UK: results from the COVID-19 vaccination acceptability
study (CoVAccS), a nationally representative cross-sectional survey. Hum Vaccin
Immunother. (2021) 17:1612-21. doi: 10.1080/21645515.2020.1846397

29. Wang Q, Xiu S, Yang L, Li L, Yang M, Wang X, et al. Perceptions about respiratory
syncytial virus (RSV) and attitudes toward the RSV vaccine among the general public
in China: a cross-sectional survey. Hum Vaccin Immunother. (2024) 20:2310916. doi:
10.1080/21645515.2024.2310916

30. Wang M, Hu M, Wang Y, Long C, Xia Y, Zhu D, et al. Willingness to vaccinate
against herpes zoster in Chinese urban population: a mixed-methods study. BMJ Open.
(2023) 13:¢079115. doi: 10.1136/bmjopen-2023-079115

31.Zhou Q, Tian T, Ni J, Zhao X, Li H, Yang Y, et al. COVID-19 vaccination
acceptance in China after it becomes available: a cross-sectional study. Vaccines. (2021)
9:1398. doi: 10.3390/vaccines9121398

32. Cunningham-Erves J, George W, Sanderson M, Stewart E, Jin SW, Davis J, et al.
Predictors of seasonal influenza and COVID-19 vaccination coverage among adults in
Tennessee during the COVID-19 pandemic. Front Public Health. (2024) 12:1321173.
doi: 10.3389/fpubh.2024.1321173

33.Khairat S, Zou B, Adler-Milstein J. Factors and reasons associated with low
COVID-19 vaccine uptake among highly hesitant communities in the US. Am J Infect
Control. (2022) 50:262-7. doi: 10.1016/j.jic.2021.12.013

34. Enticott J, Gill JS, Bacon SL, Lavoie KL, Epstein DS, Dawadi S, et al. Attitudes
towards vaccines and intention to vaccinate against COVID-19: a cross-sectional
analysis-implications for public health communications in Australia. BMJ Open. (2022)
12:057127. doi: 10.1136/bmjopen-2021-057127

35. Viswanath K, Bekalu M, Dhawan D, Pinnamaneni R, Lang J, McLoud R. Individual
and social determinants of COVID-19 vaccine uptake. BMC Public Health. (2021)
21:818. doi: 10.1186/s12889-021-10862-1

36. Bouloukaki I, Christoforaki A, Christodoulakis A, Krasanakis T, Lambraki E, Pateli R,
et al. Vaccination coverage and associated factors of COVID-19 uptake in adult primary
health care users in Greece. Healthcare. (2023) 11:341. doi: 10.3390/healthcare11030341

37. Cubizolles C, Barjat T, Chauleur C, Bruel S, Botelho-Nevers E, Gagneux-Brunon
A. Evaluation of intentions to get vaccinated against influenza, COVID 19, pertussis and
to get a future vaccine against respiratory syncytial virus in pregnant women. Vaccine.
(2023) 41:7342-7. doi: 10.1016/j.vaccine.2023.10.067

38. Trent MJ, Salmon DA, MacIntyre CR. Predictors of pneumococcal vaccination
among Australian adults at high risk of pneumococcal disease. Vaccine. (2022)
40:1152-61. doi: 10.1016/j.vaccine.2022.01.011

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1431963
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2023&codLeg=93294&parte=1%20&serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2023&codLeg=93294&parte=1%20&serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2023&codLeg=93294&parte=1%20&serie=null
https://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?lingua=italiano&id=679&area=influenza&menu=vuoto
https://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?lingua=italiano&id=679&area=influenza&menu=vuoto
https://www.salute.gov.it/reportVacciniAntiCovid/
https://www.salute.gov.it/reportVacciniAntiCovid/
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2023&codLeg=96278&parte=1%20&serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2023&codLeg=96278&parte=1%20&serie=null
https://doi.org/10.1038/s41562-022-01431-6
https://doi.org/10.1093/ofid/ofae144
https://doi.org/10.1016/j.cmi.2024.01.010
https://doi.org/10.1001/jamanetworkopen.2023.42151
https://doi.org/10.1001/jamanetworkopen.2023.42151
https://doi.org/10.1016/j.vaccine.2022.12.069
https://doi.org/10.1080/07853890.2023.2286339
https://doi.org/10.1016/j.vaccine.2023.08.023
https://doi.org/10.1080/21645515.2024.2327229
https://doi.org/10.1080/21645515.2023.2252708
https://doi.org/10.1093/eurpub/ckad155
https://doi.org/10.3390/jpm12020139
https://doi.org/10.1080/21645515.2023.2188856
https://doi.org/10.3390/vaccines11040737
https://doi.org/10.3390/vaccines9070695
https://doi.org/10.1080/21645515.2021.2011652
https://doi.org/10.1016/j.vaccine.2022.12.052
https://doi.org/10.1016/j.amepre.2024.02.013
https://doi.org/10.3390/vaccines11010016
https://doi.org/10.3390/vaccines9091016
https://doi.org/10.1038/s41598-024-55001-z
https://doi.org/10.1016/j.vaccine.2024.04.053
https://doi.org/10.1016/j.vaccine.2024.04.053
https://doi.org/10.3390/vaccines9030275
https://doi.org/10.1080/21645515.2020.1846397
https://doi.org/10.1080/21645515.2024.2310916
https://doi.org/10.1136/bmjopen-2023-079115
https://doi.org/10.3390/vaccines9121398
https://doi.org/10.3389/fpubh.2024.1321173
https://doi.org/10.1016/j.ajic.2021.12.013
https://doi.org/10.1136/bmjopen-2021-057127
https://doi.org/10.1186/s12889-021-10862-1
https://doi.org/10.3390/healthcare11030341
https://doi.org/10.1016/j.vaccine.2023.10.067
https://doi.org/10.1016/j.vaccine.2022.01.011

Sansone et al.

39. Huseth-Zosel AL, Fuller H, Hicks A, Carson PJ]. Reliance on sources of
immunization information and vaccine uptake among older adults in a rural state:
the mediating role of trust. Vaccine. (2024) 42:3107-14. doi: 10.1016/j.
vaccine.2024.04.030

40. Sansone V, Miraglia del Giudice G, Della Polla G, Angelillo IF. Knowledge,
attitudes, and coverage of recommended vaccinations in individuals with chronic
medical conditions: a cross-sectional telephone survey in Italy. Vaccines. (2024) 12:336.
doi: 10.3390/vaccines12030336

41. Della Polla G, Miraglia del Giudice G, Postiglione M, Angelillo IE. Parents’ uptake and
willingness towards recommended vaccinations for their children with underlying chronic
medical conditions in Italy. Vaccines. (2023) 11:1423. doi: 10.3390/vaccines11091423

42. Garza N, Leibensperger M, Bonnevie E. The association between receiving the flu
and COVID-19 vaccines and related factors, data from the StopFlu campaign in eight
states and the district of Columbia, 2022. ] Community Health. (2023) 48:731-9. doi:
10.1007/s10900-023-01213-9

Frontiers in Public Health

07

10.3389/fpubh.2024.1431963

43. Moffett KW, Seserman K, Margolis KA, Kranzler EC, Marshall MC, Dahlen H,
et al. Differences in social media use by COVID-19 vaccination status. Vaccine. (2024)
42:2166-70. doi: 10.1016/j.vaccine.2024.03.031

44. Lomeli A, Escoto AA, Reyes B, Burola MLM, Tinoco-Calvillo S, Villegas I, et al.
Factors associated with COVID-19 vaccine uptake in a US/Mexico border community:
demographics, previous influenza vaccination, and trusted sources of health
information. Front Public Health. (2023) 11:1163617. doi: 10.3389/fpubh.2023.1163617

45. Ghaznavi C, Yoneoka D, Kawashima T, Eguchi A, Murakami M, Gilmour S, et al.
Factors associated with reversals of COVID-19 vaccination willingness: results from two
longitudinal, national surveys in Japan 2021-2022. Lancet Reg Health West Pac. (2022)
27:100540. doi: 10.1016/j.Jlanwpc.2022.100540

46. Napolitano F, Miraglia del Giudice G, Angelillo S, Fattore I, Licata F, Pelullo CP,
et al. Hesitancy towards childhood vaccinations among parents of children with
underlying chronic medical conditions in Italy. Vaccines. (2022) 10:1254. doi: 10.3390/
vaccines10081254

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1431963
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.vaccine.2024.04.030
https://doi.org/10.1016/j.vaccine.2024.04.030
https://doi.org/10.3390/vaccines12030336
https://doi.org/10.3390/vaccines11091423
https://doi.org/10.1007/s10900-023-01213-9
https://doi.org/10.1016/j.vaccine.2024.03.031
https://doi.org/10.3389/fpubh.2023.1163617
https://doi.org/10.1016/j.lanwpc.2022.100540
https://doi.org/10.3390/vaccines10081254
https://doi.org/10.3390/vaccines10081254

	Simultaneous vaccination against seasonal influenza and COVID-19 among the target population in Italy
	1 Introduction
	2 Materials and methods
	2.1 Study setting and sample recruitment
	2.2 Data collection
	2.3 Survey instrument
	2.4 Statistical analysis

	3 Results
	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions

	 References

