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Abstract

:

We aimed to assess the attitude towards influenza and severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) vaccinations among coronavirus disease 2019 (COVID-19) recovered patients. We performed a cross-sectional study consisting of a standardized telephone interview carried out between September and November 2020 targeting a cohort of adult in- and out-patients that had recovered from COVID-19 after the first wave (March–May 2020) at Udine Hospital (Italy). Overall, 599 people participated (320 female, median age 53 years) and most had experienced an acute COVID-19 with mild illness (409, 68.3%). The majority were hesitant or undecided towards influenza (327, 54.6%) and SARS-CoV-2 (353, 59.2%) vaccines. Older age, public work exposure, and previous 2019 flu shots were the main factors associated with a positive attitude toward both vaccinations (p < 0.05). Being hospitalized during the acute COVID-19 phase was associated with the willingness to get a flu shot (94/272, 34.5%) but not SARS-CoV-2 vaccine (70/244, 28.7%). Vaccine hesitancy is diffuse and multifactorial also among COVID-19 recovered.
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1. Introduction


The coronavirus disease 2019 (COVID-19) pandemic is a worldwide threat with Italy being the first country in Europe to be heavily hit by the virus. Due to the huge health, social and economic impact of the ongoing COVID-19 pandemic, the convergence of a simultaneous seasonal influenza epidemic is of great concern during the 2020–2021 winter season. As long as there is no effective and safe vaccine to protect individuals at risk of severe COVID-19, non-pharmaceutical interventions (NPIs) have been documented as the most effective public health strategy against COVID-19 capable to significantly contain the pandemic [1]. Governments worldwide have implemented varying degrees of restrictions to slow the spread of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) with different epidemiological responses [2]. However, in several regions, such as that where this study has been performed (Friuli Venezia Giulia, Udine), NPIs have been documented to be insufficient to control the spreading of respiratory viral infections [3]. Therefore, flu vaccination strategies during the COVID-19 pandemic have been underlined to be crucial in order to mitigate disease-specific burden as well as to reduce the strain on healthcare systems’ demand [4]. On the other side, due to the urgency imposed by the pandemic, the development of a vaccine against COVID-19 has accelerated at an unprecedented pace. Over 50 international clinical trials are ongoing and vaccine candidates have been recently approved for emergency use [5].



However, despite the documented safety and effectiveness of the immunization practice, vaccine hesitancy has become an emerging global issue and it was identified by the World Health Organization (WHO) as one of the top ten threats to global health in 2019 [6]. Yet, the determinants of vaccine tendency are still poorly understood also due to their multidimensional features [7]. Despite the well-established Italian immunization policies, alarming reductions in vaccine coverage have been recently observed [8]. In this specific situation, the streamlined and speedy development of a vaccine against the SARS-CoV-2 adds up as a further causative feature of public concern hence compromising acceptance [9].



To our best knowledge, no studies to date have investigated the vaccine hesitancy towards flu and COVID-19 among patients who had been infected with SARS-CoV-2 during the first pandemic wave. Filling in this gap might contribute towards describing the phenomenon as well as to the design specific public strategies aimed at contrasting hesitancy.




2. Materials and Methods


We carried out a cross-sectional study in 2020 at the Academic Hospital Udine (Italy), a tertiary-care teaching hospital (1000 beds) that is also a referral regional center for COVID-19 attending a population of approximately 530,000 inhabitants.



2.1. Participants


The target population was a cohort of adult in- and out-patients visiting the Infectious Disease Department from 1 March 2020—the day when the first COVID-19 case was found—to 30 May 2020. There sample comprised eligible patients >18 years, with suspected or confirmed COVID-19 cases, and who were willing to participate in a telephonic interview performed after 6 months of the infection onset.




2.2. Primary Outcome and Associate Variables


The primary aim of the study was to assess patient’s tendency towards the flu vaccine and a putative COVID-19 vaccine. The secondary aim was to identify associated factors of hesitancy.



Vaccine tendency was categorized in three groups: “likely” as those who were prone to vaccinate, “unlikely”, and “undecided” according to participants who answered, respectively, “Yes”, “No” and “I don’t know” to the question: “Will you take influenza/SARS-CoV-2 vaccine?”. Participants were free to justify their SARS-CoV-2 vaccine hesitancy; then, answers were grouped into six categories relying on existing classifications of attitudes towards vaccines [10] (Box 1).



A confirmed COVID-19 case was defined as a patient with a positive nucleic acid amplification test (NAAT) for SARS-CoV-2 in respiratory tract specimens; a suspected COVID-19 case was defined as a patient suspected of having COVID-19 with negative SARS-CoV-2 NAAT, but showing characteristic laboratory or imaging findings [11]. For asymptomatic patients, the onset of symptoms was considered as the first day of NAAT positivity.



Moreover, based on COVID-19 disease severity scale, patients were classified into five groups: asymptomatic; mild disease (without pneumonia); moderate disease (pneumonia); severe disease (severe pneumonia); critical disease, including acute respiratory distress syndrome (ARDS), sepsis and/or septic shock [12]. Moreover, patients were divided into three groups: intensive care unit (ICU) group, if they were cared for in an ICU; hospital ward group, if they were admitted to a hospital ward (Infectious Disease Department, Emergency Department, Pneumology); outpatient group, if they were never hospitalized and included both symptomatic and asymptomatic patients. Furthermore, in all of the patients included, we collected some baseline characteristics (e.g., age, gender, country of birth, baseline comorbidities, alcohol and smoking habits, work, previous flu vaccination) that have been associated with vaccine hesitancy [6].




2.3. Data Collection


All eligible patients were contacted by phone by trained nurses between September and November 2020. The responses were recorded using a standardized interview guide (Box 1) piloted for feasibility and understandability in 10 patients. No changes were required during the pilot phase. Participants were free to answer with their own words and interviews ranged from 10 to 30 minutes. Clinical data collected at the hospital admission and during the follow-ups were extracted from the General Hospital and Microbiology databases, using a standardized protocol.




2.4. Ethical Issues


All procedures were in accordance with the ethical standards of the University of Udine and Azienda Sanitaria Universitaria Integrata di Udine (CEUR-2020-OS- 219/CEUR-2020-OS-205) and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. Verbal informed consent was obtained from all subjects before being contacted for the interview.





Box 1. Standardized questionnaire on attitude towards vaccine and SARS-CoV-2 vaccine.






Did you take flu vaccine last year 2019? (Yes/No)



Will you take flu vaccine this year 2020? (Yes/No/I don’t know) §



If it was available, would you take SARS-CoV-2 vaccine? (Yes/No/I don’t know) §



If not, why?








	-

	
I am concerned about the safety and/or the side effects




	-

	
I am concerned because I don't think the vaccine will be effective




	-

	
I don’t think I will need the vaccine due to previous infection and/or health status




	-

	
I am against vaccines in general




	-

	
I can’t take any vaccine because of previous vaccine reactions




	-

	
I don’t know













§ No = hesitancy or unlikely; I don’t know = undecided.




2.5. Statistical Analysis


Descriptive statistics included frequency analyses (percentages) for categorical variables and mean (standard deviation; SD), median and interquartile range (IQR) for quantitative variables. Data were tested for normal distribution using the Shapiro–Wilk test.



Patients were stratified by age (intervals 18–44, 45–64, >65 years old) and by other demographic and clinical characteristics. In order to explore vaccine hesitancy, the Chi-square (χ2) test or Fisher test were used to compare categorical variables among groups, as appropriate. One-way ANOVA or Kruskal–Wallis test were used to compare continuous variables among groups, as appropriate. Analyses were performed using STATA 16. A p-value ≤ 0.05 was considered significant.





3. Results


3.1. Baseline Characteristics of COVID-19 Population


Overall, 1067 COVID-19 diagnoses were performed in our hospital during the study period. After excluding 240 patients for refusal to participate in the research, 138 nursing home or long-term facility residents not capable to answer due to cognitive decline, nine lost-to-follow-up and 81 deaths, 599 patients were included.



Mean age was 53 years (SD = 15.8; range 18–94), 320 (53.4%) were women and 524 (91.5%) were native Italian. Health care workers (HCWs) accounted for 23.9% of the respondents and 18.0% worked in contact with public (Table 1).



Most patients (312/593, 52.6%) reported at least one chronic medical condition and the most frequent underlying diseases included hypertension (135/586, 23.0%) and diabetes (33/593, 5.6%) (Table 2).



During acute COVID-19 disease, the majority of patients (541/596, 90.8%) experienced symptomatic COVID-19 infection and most of them were classified as mild (409/541, 75.6%) and moderate (93/541, 17.2%) cases.



Among all participants, 134 (22.4%) were hospitalized and 23 (3.8%) were admitted in an ICU (Table 3).




3.2. Attitude towards Influenza Vaccination


Overall, approximately one out of four patients (157/599, 26.3%) reported receipt of influenza immunization in 2019 and about one in two (272/599, 45.4%) reported willingness to undertake immunization in 2020. Among the remaining recovered COVID-19 patients, 131 (21.9%) were undecided and 196 (32.7%) were hesitant to accept influenza vaccination.



As reported in Table 1 and in Table 2, several factors showed an association with the likelihood of acceptance of influenza vaccination as: age (70.4% > 65 years vs. 24.9% 18–44 years; p-value < 0.001), chronic diseases (54.2% vs. 36.6%; p-value < 0.001) and an increasing number of comorbidities (64.7% vs. 35.8%; p-value < 0.001) at the baseline. Influenza vaccine tendency was significantly associated with occupational exposure risk, based on activities with or without contacts with the public (42.9% vs. 37.5%; p-value < 0.001). Among HCWs, only 31/133 (23.5%) reported to have taken the flu shot in 2019, while a higher proportion (60/133, 45.1%) were likely to take it in 2020. Patients who underwent influenza immunization in 2019 were at increasing likelihood of accepting influenza vaccine immunization as compared to patients who had not been vaccinated in the previous year (p-value < 0.001).



As reported in Table 3, influenza vaccine hesitancy was significantly lower in COVID-19 patients who experienced hospital admission (p-value 0.001). However, the duration of neither symptoms nor hospital stay was associated with attitude toward flu vaccination, as well as with regard to the severity of the COVID-19 disease.




3.3. Attitude toward SARS-CoV-2 Vaccine


Overall, most patients showed to be either undecided (204/597, 34.2%) or reluctant (149/597, 24.9%) to receive SARS-CoV-2 vaccine, without reporting the reasons (253/597, 42.4%). As described in Table 4, among patients who justified their choice, most (31/90) considered themselves not to need the vaccination according to their young age, health status or believed immunization due to previous COVID-19 disease; others manifested doubts on vaccine efficacy (28/90), fear (21/90), no-vax attitudes (18/90) and two referred previous vaccine adverse reactions.



As reported in Table 1, Table 2, Table 3, people > 65 years, those who previously received influenza immunization and those working in contact with the public seemed to be more prone to undertake the SARS-CoV-2 vaccination (51.3% vs. 41.5%, p-value < 0.015; 53.2% vs. 36.4%, p-value < 0.001; 40.2% vs. 37.5%, p-value 0.036, respectively). Gender appeared to be a predictor of SARS-CoV-2 vaccine tendency with more confidence in men and more indecision in women (45.7% vs. 36.7%, p-value < 0.050, respectively).



No significant association emerged between SARS-CoV-2 vaccine hesitancy and clinical baseline characteristic. Finally, COVID-19 disease severity and hospitalization were not associated with the likelihood of acceptance of SARS-CoV-2 vaccination (p-value 0.486 and p-value 0.800, respectively).





4. Discussion


Hesitancy towards flu and SARS-CoV-2 vaccine among COVID-19 recovered patients and associated factors after six months of their infection were the primary and the secondary aims of the study. Understanding hesitancy prevalence and its determinants might support in shaping specific interventions aimed at overcoming modifiable barriers [13,14,15]. Moreover, the simultaneous presence of the SARS-CoV-2 pandemic and the seasonal influenza epidemic has been reported as a great concern at the beginning of the 2020–2021 winter season. Measures meant to control the SARS-CoV-2 pandemic have shown wide-ranging implications also on influenza and most other respiratory diseases in the Southern and Northern Hemisphere [16,17]: in this context, we investigated hesitancy regarding both vaccinations.



At the overall level, less than 50% of the COVID-19 survivors reported a positive attitude toward both vaccinations while a substantial proportion of them were hesitant or undecided, in line with recent surveys on general population [18]. Age, work exposure and previous 2019 flu shot were the main associated factors increasing attitude toward both vaccinations, but surprisingly the hospitalization due to the infection was associated with willingness to get flu shot but not SARS-CoV-2 vaccine.



Specifically, one out of three patients was undecided regarding the SARS-CoV-2 vaccine. This might be explained by (a) their negative recent disease experience, still burdening them; (b) the lack of clear public information regarding the SARS-CoV-2 vaccine; (c) the belief of being immune, as documented in surveys on vaccinal tendency among people after H1N1 [19,20]. In relation to this, at the beginning of the pandemic, immunity to COVID-19 was poorly known as well as data regarding reinfection. Our participants have been already infected, and they might consider themselves protected, a finding at merit of consideration given that according to available guidelines, vaccination should be offered to individuals regardless of prior SARS-CoV-2 infection [21]. Moreover, during the first wave, mortality and severity of the disease were associated with age and chronic diseases. We involved mainly <65 years, and without comorbidities, thus increasing the likelihood of perceiving low risk of getting a severe illness [22]. However, among those undecided as well as among hesitant patients towards SARS-CoV-2 vaccine, the majority reported no arguments, and this might reflect the uncertainty generated by the COVID-19 outbreak.



Among the patient-reported reasons, worry about effectiveness and health risks regarding safety and potential side effects of the SARS-CoV-2 vaccine were the mostly narrated, in line with available studies [14]. On the one hand, this kind of concern was—to some extent—valid at the time of our survey as there were various types of vaccines under development with lack of public data. On the other hand, trust is a well-known determinant of vaccine attitude that might have been threatened by fake news often spread through social media [23]. In an era where most of the information comes from collective events—rather than from the physician’s recommendations—it becomes crucial to improve communication and emphasize collective—rather than personal—responsibility [24,25,26].



Nevertheless, findings underlined an improvement in flu vaccination attitude since almost one out of four participants had taken the flu shot in 2019 and half of the total was supposed to take it in 2020. The data seem to reflect the influenza coverage rate that did not reach the minimum recommended threshold of 75% and is far from the optimum target of 95% [27]. However, the increased attitude toward flu vaccination might be attributed to (a) the influenza immunization campaign 2020 that was longer and largest as compared to that conducted previously [28], but also to (b) the improved awareness of all respiratory viral illnesses generated by the COVID-19 individual and collective experience [29].



Alongside these reasons of hesitancy that remain difficult to clarify, other associated socio-demographic and clinical factors emerged.



An age-related association with vaccine tendency has emerged towards both vaccines: older people were more willing to take the flu vaccine compared to younger participants. These results are in line with large-scale winter vaccination campaigns being mostly directed to people over 65 [27,30]. Age was associated also with COVID-19 vaccine as reported in previous studies performed in the US and France [31,32]. A greater perceived risk of getting infected and of developing a severe disease has been documented among older people [18].



Regarding gender, while no associations with flu vaccine attitude emerged, more males reported positive attitudes towards SARS-CoV-2 vaccine, which could be attributed to the higher incidence of severe disease among them as well as to a male propensity for pursuing behaviors that are felt as risk-taking [33].



A role in vaccine attitude is played also by the occupational exposure risk. The majority of participants willing to be immunized against flu and SARS-CoV-2 were in contact with the public at work. As previously documented, individuals at risk of disease are generally more prone to receive vaccination [20]. However, the vaccine tendency rate remains low among HCWs, despite their personal and collective experience [34]. Specifically, we found that around half of the HCWs were still refusing the influenza vaccination and they were skeptical regarding a SARS-CoV-2 vaccine as also reported recently [35]. Given their role in educating patients, the rate of hesitancy among HCWs should be considered with care while designing ad-hoc interventions aimed at improving vaccination adherence.



Patients receiving influenza immunization in 2019 were more likely to accept both vaccines and this seems to confirm the theory of “tendency to persistence” with vaccination in the prior year being one of the most important predictors of vaccination [36]; moreover, this can also be interpreted as the presence of a certain degree of vaccine-likelihood innate in people [37].



Vulnerable groups are less hesitant to vaccinations and their frequent access to the hospital environment may favor contact with physician information and sensibilization campaigns [30,38,39,40]. In addition, in our study, the presence and the number of comorbidities positively influenced decision-making regarding flu shots but not regarding the SARS-CoV-2 vaccine. The SARS-CoV-2 hesitancy can again be associated with the time when the survey was carried and the dominant atmosphere of insecurity and lack of confidence towards COVID-19 prevention.



Perceptions and previous COVID-19 illness influenced the tendency towards flu but not towards the SARS-CoV-2 vaccine in our study. Moreover, according to the findings, hesitancy was lower in those who experienced critical COVID-19 illness as compared to those who experienced milder disease. No studies are available on COVID-19 disease severity and vaccine tendency [41], therefore, limiting any comparison. Indeed, the fear of feeling shortness of breath and respiratory symptoms might function as prevention incentive, as reported for flu vaccine [42].



Despite being methodologically in line with recent surveys performed on general population in Italy [43], our study has several limitations. Our interviews were performed at the end of the first wave. Moreover, interviews were performed at a time when the COVID-19 vaccination was not yet available; recent approval and information campaigns on vaccinations might have changed participants’ tendencies. Furthermore, reporting the willingness to be vaccinated might express a socially desirable answer, thus not necessarily a predictor of getting a vaccination. In addition, we focused only on COVID-19 patients and we did not consider a control group without previous SARS-CoV-2 infection. The lockdown experience as well as the changes in lifestyle habits, pandemic insecurity, work loss, poverty, ethnicity or education, have not been investigated.




5. Conclusions


A pandemic is a community experience exerting a major impact on all citizens and requiring a collective response. However, vaccine hesitancy remains insidious and multifactorial even among COVID-19 survivors, since most recovered patients showed to be refusing or doubtful towards both flu and SARS-CoV-2 vaccinations. In our study, a significant increase in acceptance to both vaccinations is associated with older age, occupational exposure risk and previous experience of influenza vaccination. Nevertheless, the degree of severity of recent acute COVID-19 seems to have a favorable repercussion on the propensity towards influenza vaccination but not SARS-CoV-2 vaccination. Therefore, younger citizens, those working without contacts with the public, and those who have shown hesitancy towards flu vaccination, required tailored educational interventions. However, further studies and planned interventions are warranted in order to understand the complex and interplaying factors that influence vaccination decisions and to improve vaccine coverage, particularly during the COVID-19 pandemic.







Author Contributions


Conceptualization, C.T., M.P. and M.I.; methodology, M.P.; software, M.I. and M.D.M.; validation, C.T.; formal analysis, M.D.M. and M.I.; investigation, A.P.; resources, A.P., V.B., E.V.; data curation, G.B., E.G. and V.G.; writing—original draft preparation, V.G. and M.P.; writing—review and editing, C.T., M.P., A.P. and V.G.; visualization, all authors; supervision, C.T.; funding acquisition, M.I. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by PRIN 2017 n.20178S4EK9—“Innovative Statistical methods in biomedical research on biomarkers: from their identification to their use in clinical practice”.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of the University of Udine and Azienda Sanitaria Universitaria Integrata di Udine (CEUR-2020- OS- 219/CEUR-2020- OS- 205).




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 on request from the corresponding author (M.P.). The data are not publicly available due to privacy concerns.




Acknowledgments


We would like to thank all the participants in this survey. We would also like to thank all the nurses who helped us in performing the interviews. Despite the hard period and the great amount of work, they found time for supporting us with their efficient and professional help.




Conflicts of Interest


Maddalena Peghin reports grants and personal fees from Pfizer, MSD, and Dia Sorin outside the submitted work. Carlo Tascini has received non conditional grants and personal fees from Pfizer, MSD, Angelini, Shonogi, Nordic, Hikma, Avir Pharma, Biomerieux, Menarini, Zambon, Biotest, Thermofischer outside the submitted work. Other authors have no conflict of interest to declare. The funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to publish the results.




References


	



European Centre for Disease Prevention and Control. Guidelines for the Implementation of Non-Pharmaceutical Interventions Against COVID-19. 2020. Available online: https://www.ecdc.europa.eu/en/publications-data/covid-19-guidelines-non-pharmaceutical-interventions (accessed on 1 February 2021).

	



Han, E.; Tan, M.M.J.; Turk, E.; Sridhar, D.; Leung, G.M.; Shibuya, K.; Asgari, N.; Oh, J.; García-Basteiro, A.L.; Hanefeld, J.; et al. Lessons learnt from easing COVID-19 restrictions: An analysis of countries and regions in Asia Pacific and Europe. Lancet 2020, 396, 1525–1534. [Google Scholar] [CrossRef]

	



Protezione Civile della Regione Friuli Venezia Giulia. Available online: https://covid19map.protezionecivile.fvg.it/ (accessed on 1 February 2021).

	



Belongia, E.A.; Osterholm, M.T. COVID-19 and flu, a perfect storm. Science 2020, 368, 1163. [Google Scholar] [CrossRef]

	



World Health Organization. Draft Landscape and Tracker of COVID-19 Candidate Vaccines. 2021. Available online: https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines (accessed on 1 February 2021).

	



World Health Organization. Ten Threats to Global Health in 2019. Available online: https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019 (accessed on 1 February 2021).

	



De Figueiredo, A.; Simas, C.; Karafillakis, E.; Paterson, P.; Larson, H.J. Mapping global trends in vaccine confidence and investigating barriers to vaccine uptake: A large-scale retrospective temporal modelling study. Lancet 2020, 396, 898–908. [Google Scholar] [CrossRef]

	



Coperture Vaccinali in Italia. Available online: http://www.salute.gov.it/portale/temi/p2_6.jsp?lingua=italiano&id=811&area (accessed on 1 February 2021).

	



Peiris, M.; Leung, G.M. What can we expect from first-generation COVID-19 vaccines? Lancet 2020, 396, 1467–1469. [Google Scholar] [CrossRef]

	



Fournet, N.; Mollema, L.; Ruijs, W.L.; Harmsen, I.A.; Keck, F.; Durand, J.Y.; Cunha, M.P.; Wamsiedel, M.; Reis, R.; French, J.; et al. Under-vaccinated groups in Europe and their beliefs, attitudes and reasons for non-vaccination; two systematic reviews. BMC Public Health 2018, 18, 196. [Google Scholar] [CrossRef]

	



World Health Organization. COVID-19 Case Definition. 2020. Available online: https://www.who.int/publications/i/item/WHO-2019-nCoV-Surveillance_Case_Definition-2020.2 (accessed on 31 January 2021).

	



World Health Organization. Clinical Management of COVID-19. Interim Guidance. 2020. Available online: https://www.who.int/publications/i/item/clinical-management-of-covid-19 (accessed on 31 January 2021).

	



Nagata, J.M.; Hernández-Ramos, I.; Kurup, A.S.; Albrecht, D.; Vivas-Torrealba, C.; Franco-Paredes, C. Social determinants of health and seasonal influenza vaccination in adults ≥65 years: A systematic review of qualitative and quantitative data. BMC Public Health 2013, 13, 388. [Google Scholar] [CrossRef] [PubMed]

	



Larson, H.J.; Clarke, R.M.; Jarrett, C.; Eckersberger, E.; Levine, Z.; Schulz, W.S.; Paterson, P. Measuring trust in vaccination: A systematic review. Hum. Vaccines Immunother. 2018, 14, 1599–1609. [Google Scholar] [CrossRef] [PubMed]

	



Freeman, D.; Loe, B.S.; Chadwick, A.; Vaccari, C.; Waite, F.; Rosebrock, L.; Jenner, L.; Petit, A.; Lewandowsky, S.; Vanderslott, S.; et al. COVID-19 Vaccine Hesitancy in the UK: The Oxford Coronavirus Explanations, Attitudes, and Narratives Survey (OCEANS) II. Psychol. Med. 2020, 1–15. [Google Scholar] [CrossRef]

	



Yeoh, D.K.; Foley, D.A.; Minney-Smith, C.A.; Martin, A.C.; Mace, A.O.; Sikazwe, C.T.; Le, H.; Levy, A.; Blyth, C.C.; Moore, H.C. The impact of COVID-19 public health measures on detections of influenza and respiratory syncytial virus in children during the 2020 Australian winter. Clin. Infect. Dis. Off. Publ. Infect. Dis. Soc. Am. 2020. ciaa1475. [Google Scholar] [CrossRef]

	



EpiCentro. Rapporto Della Sorveglianza Integrata Dell’influenza. STAGIONE 2020/2021. 2021. Available online: https://www.epicentro.iss.it/influenza/flunews (accessed on 1 February 2021).

	



Detoc, M.; Bruel, S.; Frappe, P.; Tardy, B.; Botelho-Nevers, E.; Gagneux-Brunon, A. Intention to participate in a COVID-19 vaccine clinical trial and to get vaccinated against COVID-19 in France during the pandemic. Vaccine 2020, 38, 7002–7006. [Google Scholar] [CrossRef] [PubMed]

	



Millner, V.S.; Eichold, B.H., 2nd; Franks, R.D.; Johnson, G.D. Influenza vaccination acceptance and refusal rates among health care personnel. South. Med. J. 2010, 103, 993–998. [Google Scholar] [CrossRef]

	



Schmid, P.; Rauber, D.; Betsch, C.; Lidolt, G.; Denker, M.-L. Barriers of Influenza Vaccination Intention and Behavior—A Systematic Review of Influenza Vaccine Hesitancy, 2005–2016. PLoS ONE 2017, 12, e0170550. [Google Scholar] [CrossRef]

	



Centers for Disease Control and Prevention. Interim Clinical Considerations for Use of mRNA COVID-19 Vaccines Currently Authorized. 2021. Available online: https://www.cdc.gov/vaccines/covid-19/info-by-product/clinical-considerations.html#SARS-CoV-2-infection (accessed on 31 January 2021).

	



Determann, D.; de Bekker-Grob, E.W.; French, J.; Voeten, H.A.; Richardus, J.H.; Das, E.; Korfage, I.J. Future pandemics and vaccination: Public opinion and attitudes across three European countries. Vaccine 2016, 34, 803–808. [Google Scholar] [CrossRef]

	



French, J.; Deshpande, S.; Evans, W.; Obregon, R. Key Guidelines in Developing a Pre-Emptive COVID-19 Vaccination Uptake Promotion Strategy. Int. J. Environ. Res. Public Health 2020, 17, 5893. [Google Scholar] [CrossRef]

	



Obradovich, N.; Guenther, S.M. Collective responsibility amplifies mitigation behaviors. Clim. Chang. 2016, 137, 307–319. [Google Scholar] [CrossRef]

	



Aknin, L.B.; Barrington-Leigh, C.P.; Dunn, E.W.; Helliwell, J.F.; Burns, J.; Biswas-Diener, R.; Kemeza, I.; Nyende, P.; Ashton-James, C.E.; Norton, M.I. Prosocial spending and well-being: Cross-cultural evidence for a psychological universal. J. Personal. Soc. Psychol. 2013, 104, 635–652. [Google Scholar] [CrossRef] [PubMed]

	



Karafillakis, E.; Larson, H. The benefit of the doubt or doubts over benefits? A systematic literature review of perceived risks of vaccines in European populations. Vaccine 2017, 35, 4840–4850. [Google Scholar] [CrossRef] [PubMed]

	



EpiCentro. Influenza. Coperture Della Vaccinazione Antinfluenzale in Italia. 2018. Available online: www.epicentro.iss.it/influenza/coperture-vaccinali (accessed on 31 January 2021).

	



Odone, A.; Bucci, D.; Croci, R.; Riccò, M.; Affanni, P.; Signorelli, C. Vaccine hesitancy in COVID-19 times. An update from Italy before flu season starts. Acta Bio Med. Atenei Parm. 2020, 91, e2020031. [Google Scholar]

	



Grech, V.; Gauci, C.; Agius, S. Vaccine hesitancy among Maltese healthcare workers toward influenza and novel COVID-19 vaccination. Early Hum. Dev. 2020, 105213. [Google Scholar] [CrossRef]

	



Chiatti, C.; Di Rosa, M.; Barbadoro, P.; Lamura, G.; Di Stanislao, F.; Prospero, E. Socioeconomic determinants of influenza vaccination among older adults in Italy. Prev. Med. 2010, 51, 332–333. [Google Scholar] [CrossRef]

	



Schaffer DeRoo, S.; Pudalov, N.J.; Fu, L.Y. Planning for a COVID-19 Vaccination Program. JAMA 2020, 323, 2458–2459. [Google Scholar] [CrossRef]

	



Observatoire Régional de la Santé Provence-Alpes-Côte d’Azur. Projets de Recherché. Available online: http://www.orspaca.org/covid19/projets-recherche (accessed on 31 January 2021).

	



Turner, C.; McClure, R. Age and gender differences in risk-taking behaviour as an explanation for high incidence of motor vehicle crashes as a driver in young males. Inj. Control Saf. Promot. 2003, 10, 123–130. [Google Scholar] [CrossRef]

	



Wilson, R.; Zaytseva, A.; Bocquier, A.; Nokri, A.; Fressard, L.; Chamboredon, P.; Carbonaro, C.; Bernardi, S.; Dubé, E.; Verger, P. Vaccine hesitancy and self-vaccination behaviors among nurses in southeastern France. Vaccine 2020, 38, 1144–1151. [Google Scholar] [CrossRef]

	



Wang, K.; Wong, E.L.Y.; Ho, K.F.; Cheung, A.W.L.; Chan, E.Y.Y.; Yeoh, E.K.; Wong, S.Y.S. Intention of nurses to accept coronavirus disease 2019 vaccination and change of intention to accept seasonal influenza vaccination during the coronavirus disease 2019 pandemic: A cross-sectional survey. Vaccine 2020, 38, 7049–7056. [Google Scholar] [CrossRef] [PubMed]

	



Nowalk, M.P.; Zimmerman, R.K.; Shen, S.; Jewell, I.K.; Raymund, M. Barriers to pneumococcal and influenza vaccination in older community-dwelling adults (2000–2001). J. Am. Geriatr. Soc. 2004, 52, 25–30. [Google Scholar] [CrossRef] [PubMed]

	



Fisher, K.A.; Bloomstone, S.J.; Walder, J.; Crawford, S.; Fouayzi, H.; Mazor, K.M. Attitudes Toward a Potential SARS-CoV-2 Vaccine: A Survey of U.S. Adults. Ann. Intern. Med. 2020, 173, 964–973. [Google Scholar] [CrossRef]

	



Abramson, Z.H.; Cohen-Naor, V. Factors associated with performance of influenza immunization among the elderly. Isr. Med Assoc. J. IMAJ 2000, 2, 902–907. [Google Scholar] [PubMed]

	



O’Malley, A.S.; Forrest, C.B. Immunization disparities in older Americans: Determinants and future research needs. Am. J. Prev. Med. 2006, 31, 150–158. [Google Scholar] [CrossRef]

	



Peña-Rey, I.; Pérez-Farinós, N.; Sarría-Santamera, A. Factors associated with influenza vaccination among elderly Spanish women. Public Health 2004, 118, 582–587. [Google Scholar] [CrossRef]

	



Sticchi, L.; Taramasso, L.; Di Biagio, A.; Olobardi, D.; Icardi, G.; Bassetti, M. Will vaccine hesitancy compromise our efforts to face the next SARS-CoV-2 epidemic wave? Hum. Vaccines Immunother. 2020, 1–2. [Google Scholar] [CrossRef]

	



Matsui, D.; Shigeta, M.; Ozasa, K.; Kuriyama, N.; Watanabe, I.; Watanabe, Y. Factors associated with influenza vaccination status of residents of a rural community in Japan. BMC Public Health 2011, 11, 149. [Google Scholar] [CrossRef] [PubMed]

	



Caserotti, M.; Girardi, P.; Rubaltelli, E.; Tasso, A.; Lotto, L.; Gavaruzzi, T. Associations of COVID-19 risk perception with vaccine hesitancy over time for Italian residents. Soc. Sci. Med. 2021, 272, 113688. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. Demographic characteristics of participants according to their attitudes towards vaccination.
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Influenza Vaccine 2020

	
SARS-CoV-2 Vaccine 2020




	

	
Unlikely

	
Likely

	
Undecided

	
p-Value

	
Unlikely

	
Likely

	
Undecided

	
p-Value




	

	
n (%)

	
n (%)

	
n (%)

	

	
n (%)

	
n (%)

	
n (%)

	






	
Gender

	

	

	

	
0.825

	

	

	

	
0.049




	
Male

	
88 (31.5)

	
130 (46.6)

	
61 (21.9)

	

	
59 (21.2)

	
127 (45.7)

	
92 (33.1)

	




	
Female

	
108 (33.8)

	
142 (44.4)

	
70 (21.9)

	

	
90 (28.2)

	
117 (36.7)

	
112 (35.1)

	




	
Age

	

	

	

	
<0.001

	

	

	

	
0.015




	
18–44

	
81 (45.8)

	
44 (24.9)

	
52 (29.4)

	

	
45 (25.6)

	
73 (41.5)

	
58 (32.9)

	




	
45–64

	
91 (33.7)

	
121 (44.8)

	
58 (21.5)

	

	
77 (28.6)

	
93 (34.6)

	
99 (36.8)

	




	
>65

	
24 (15.8)

	
107 (70.4)

	
21 (13.8)

	

	
27 (17.8)

	
78 (51.3)

	
47 (30.9)

	




	
Nationality

	

	

	

	
0.852

	

	

	

	
0.593




	
Italian

	
170 (32.4)

	
243 (46.4)

	
111 (21.2)

	

	
127 (24.3)

	
213 (40.8)

	
182 (34.9)

	




	
European

	
17 (38.6)

	
17 (38.6)

	
10 (22.7)

	

	
15 (34.1)

	
15 (34.1)

	
14 (31.8)

	




	
Extra European

	
2 (40.0)

	
2 (40.0)

	
1 (20.0)

	

	
1 (20.0)

	
3 (60.0)

	
1 (20.0)

	




	
Occupation

	

	

	

	
<0.001

	

	

	

	
0.036




	
Workers, not with public

	
62 (40.8)

	
57 (37.5)

	
33 (21.7)

	

	
44 (28.9)

	
57 (37.5)

	
51 (33.5)

	




	
Workers, with public

	
38 (38.0)

	
40 (40.0)

	
22 (22.0)

	

	
27 (27.0)

	
40 (40.0)

	
33 (33.0)

	




	
Health care workers

	
44 (33.1)

	
60 (45.1)

	
29 (21.8)

	

	
31 (23.3)

	
54 (40.6)

	
48 (36.1)

	




	
Other

	
21 (32.8)

	
26 (40.6)

	
17 (26.6)

	

	
12 (19.3)

	
18 (29.0)

	
32 (51.6)

	




	
Retired

	
18 (16.8)

	
73 (68.2)

	
16 (14.9)

	

	
24 (22.4)

	
56 (52.3)

	
27 (25.2)

	




	
Smoking habits

	

	

	

	
0.860

	

	

	

	
0.924




	
Non-smoker

	
125 (32.1)

	
182 (46.8)

	
82 (21.1)

	

	
97 (25.0)

	
158 (40.7)

	
133 (34.3)

	




	
Current smoker

	
29 (35.4)

	
33 (40.2)

	
20 (24.4)

	

	
23 (28.05)

	
33 (40.2)

	
26 (31.7)

	




	
Ex-smoker

	
40 (31.7)

	
57 (45.2)

	
29 (23.0)

	

	
28 (22.4)

	
53 (42.4)

	
44 (35.2)

	




	
Alcohol consumption

	

	

	

	
0.007

	

	

	

	
0.154




	
Non-drinker

	
87 (29.1)

	
139 (46.5)

	
73 (24.4)

	

	
69 (23.2)

	
120 (40.4)

	
108 (36.4)

	




	
Occasional drinker

	
64 (37.2)

	
65 (37.8)

	
43 (25)

	

	
49 (28.5)

	
63 (36.3)

	
60 (34.9)

	




	
Daily drinker

	
42 (34.4)

	
66 (54.1)

	
14 (11.5)

	

	
28 (22.9)

	
60 (49.2)

	
34 (27.9)

	




	
Alcohol abuse

	
1 (33.3)

	
2 (66.7)

	
0 (0.0)

	

	
2 (66.7)

	
2 (33.3)

	
0 (0.0)

	




	
Flu shot 2019

	

	

	

	
<0.001

	

	

	

	
<0.001




	
No

	
193 (43.8)

	
133 (30.2)

	
115 (26.1)

	

	
128 (29.1)

	
160 (36.4)

	
152 (34.6)

	




	
Yes

	
2 (1.3)

	
139 (88.5)

	
16 (10.2)

	

	
21 (13.5)

	
83 (53.2)

	
52 (33.3)
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Table 2. Clinical characteristics of patients.
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Heading

	
Influenza Vaccine 2020

	
SARS-CoV-2 Vaccine 2020




	

	
Unlikely

	
Likely

	
Undecided

	
p-Value

	
Unlikely

	
Likely

	
Undecided

	
p-Value




	

	
n (%)

	
n (%)

	
n (%)

	

	
n (%)

	
n (%)

	
n (%)

	






	
Hypertension

	

	

	

	
<0.001

	

	

	

	
0.078




	
No

	
169 (37.5)

	
180 (39.9)

	
102 (22.6)

	

	
119 (26.5)

	
172 (38.3)

	
158 (35.2)

	




	
Yes

	
22 (16.3)

	
86 (63.7)

	
27 (20.0)

	

	
27 (20.0)

	
66 (49.9)

	
42 (31.1)

	




	
COPD

	

	

	

	
0.714

	

	

	

	
0.360




	
No

	
184 (32.2)

	
261 (45.6)

	
127 (22.2)

	

	
139 (24.4)

	
236 (41.4)

	
195 (34.2)

	




	
Yes

	
8 (38.1)

	
10 (47.6)

	
3 (14.3)

	

	
8 (38.1)

	
7 (33.3)

	
6 (28.6)

	




	
Diabetes

	

	

	

	
0.516

	

	

	

	
0.215




	
No

	
185 (33.0)

	
254 (45.4)

	
121 (21.6)

	

	
135 (24.2)

	
233 (41.8)

	
190 (34.0)

	




	
Yes (No complications)

	
6 (20.0)

	
16 (53.3)

	
8 (26.7)

	

	
11 (36.7)

	
8 (26.7)

	
11 (36.7)

	




	
Yes (with complications)

	
1 (33.3)

	
1 (33.3)

	
1 (33.3)

	

	
1 (33.3)

	
2 (66.7)

	
0 (0.0)

	




	
Chronic diseases

	

	

	

	
<0.001

	

	

	

	
0.523




	
No

	
114 (40.6)

	
103 (36.6)

	
64 (22.8)

	

	
74 (26.5)

	
116 (41.6)

	
89 (31.9)

	




	
Yes

	
78 (25.0)

	
169 (54.2)

	
65 (20.8)

	

	
73 (23.4)

	
127 (40.7)

	
112 (35.9)

	




	
Chronic diseases, number

	

	

	

	
<0.001

	

	

	

	
0.580




	
0

	
118 (41.4)

	
102 (35.8)

	
65 (22.8)

	

	
76 (26.9)

	
116 (41.0)

	
91 (32.2)

	




	
1

	
53 (30.3)

	
80 (45.7)

	
42 (24.0)

	

	
39 (22.3)

	
68 (38.9)

	
68 (38.9)

	




	
>=2

	
25 (18.0)

	
90 (64.7)

	
24 (17.3)

	

	
34 (24.5)

	
60 (43.2)

	
45 (32.4)

	




	
Chronic therapy

	

	

	

	
<0.001

	

	

	

	
0.491




	
No

	
127 (41.6)

	
107 (35.1)

	
71 (23.3)

	

	
81 (26.6)

	
125 (41.1)

	
98 (32.2)

	




	
Yes

	
65 (22.7)

	
163 (57.0)

	
58 (20.3)

	

	
65 (22.8)

	
118 (41.4)

	
102 (35.8)

	








Legend: COPD, chronic obstructive pulmonary disease; ESRD, end stage renal disease.
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Table 3. Clinical characteristics of patients.
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Influenza Vaccine 2020

	
SARS-CoV-2 Vaccine 2020




	

	
Unlikely

	
Likely

	
Undecided

	
p-Value

	
Unlikely

	
Likely

	
Undecided

	
p-Value




	

	
n (%)

	
n (%)

	
n (%)

	

	
n (%)

	
n (%)

	
n (%)

	






	
COVID-19 status

	

	

	

	
0.495

	

	

	

	
0.110




	
Confirmed

	
192 (33.1)

	
261 (45.0)

	
127 (21.9)

	

	
146 (25.3)

	
239 (41.3)

	
193 (33.4)

	




	
Suspected

	
4 (21.0)

	
11 (57.9)

	
4 (21.0)

	

	
3 (15.8)

	
5 (26.3)

	
11 (57.9)

	




	
Symptomatic COVID-19

	

	

	

	
0.313

	

	

	

	
0.153




	
No

	
13 (23.6)

	
29 (52.7)

	
13 (23.6)

	

	
8 (14.5)

	
28 (50.9)

	
19 (34.5)

	




	
Yes

	
182 (33.6)

	
242 (44.7)

	
117 (21.6)

	

	
141 (26.2)

	
213 (39.5)

	
185 (34.2)

	




	
Duration of symptoms, days

	

	

	

	
0.144

	

	

	

	
0.273




	
<7

	
13 (35.1)

	
18 (48.6)

	
6 (16.2)

	

	
6 (16.2)

	
20 (54.0)

	
11 (29.7)

	




	
7–13

	
23 (47.9)

	
15 (31.2)

	
10 (20.8)

	

	
14 (29.2)

	
16 (33.3)

	
18 (37.5)

	




	
14–20

	
18 (30.5)

	
21 (35.6)

	
20 (33.9)

	

	
13 (22.4)

	
17 (29.3)

	
28 (48.3)

	




	
21–30

	
17 (27.9)

	
31 (50.8)

	
13 (21.3)

	

	
15 (24.6)

	
24 (39.3)

	
22 (36.1)

	




	
31–60

	
43 (30.9)

	
65 (46.7)

	
31 (22.3)

	

	
30 (21.7)

	
59 (42.7)

	
49 (35.5)

	




	
>60

	
34 (43.0)

	
28 (35.4)

	
17 (21.5)

	

	
26 (32.9)

	
28 (35.4)

	
25 (31.6)

	




	
Hospital admission

	

	

	

	
0.001

	

	

	

	
0.800




	
No

	
160 (36.2)

	
178 (40.3)

	
104 (23.5)

	

	
111 (25.2)

	
174 (39.5)

	
155 (35.2)

	




	
Hospital ward

	
32 (23.9)

	
78 (58.2)

	
24 (17.9)

	

	
32 (23.9)

	
61 (45.5)

	
41 (30.6)

	




	
ICU

	
4 (17.4)

	
16 (69.6)

	
3 (13.0)

	

	
6 (26.1)

	
9 (39.1)

	
8 (34.8)

	




	
Length of stay, days

	

	

	

	
0.723

	

	

	

	
0.336




	
0–3

	
6 (20.0)

	
18 (60.0)

	
6 (20.0)

	

	
6 (20.0)

	
15 (50.0)

	
9 (30.0)

	




	
4–7

	
8 (25.8)

	
19 (61.3)

	
4 (12.9)

	

	
5 (16.1)

	
17 (54.8)

	
9 (29.0)

	




	
8–14

	
9 (28.1)

	
20 (62.5)

	
3 (9.4)

	

	
12 (37.5)

	
16 (50.0)

	
4 (12.5)

	




	
15–30

	
4 (28.6)

	
10 (71.4)

	
0 (0.0)

	

	
5 (35.7)

	
7 (50.0)

	
2 (14.3)

	




	
>30

	
0 (0.0)

	
4 (100)

	
0 (0.0)

	

	
1 (25.0)

	
1 (25.0)

	
2 (50.0)

	




	
Severity classification

	

	

	

	
0.086

	

	

	

	
0.486




	
Asymptomatic

	
13 (23.6)

	
29 (52.7)

	
13 (23.6)

	

	
8 (14.5)

	
28 (50.9)

	
19 (34.5)

	




	
Mild disease

	
151 (36.9)

	
162 (39.6)

	
96 (23.5)

	

	
106 (26.0)

	
158 (38.8)

	
143 (35.1)

	




	
Moderate disease

	
22 (23.7)

	
55 (59.1)

	
16 (17.2)

	

	
26 (28.0)

	
39 (41.9)

	
28 (30.1)

	




	
Severe disease

	
6 (25.0)

	
15 (62.5)

	
3 (12.5)

	

	
4 (16.7)

	
11 (45.8)

	
9 (37.5)

	




	
Critical illness

	
3 (20.0)

	
10 (66.7)

	
2 (13.3)

	

	
5 (33.3)

	
5 (33.3)

	
5 (33.3)

	




	
Recovering signs and feeling

	

	

	

	
0.551

	

	

	

	
0.272




	
No

	
39 (29.6)

	
65 (49.2)

	
28 (21.2)

	

	
40 (30.3)

	
53 (40.1)

	
39 (29.5)

	




	
Yes

	
151 (33.6)

	
198 (44.0)

	
101 (22.4)

	

	
107 (23.8)

	
185 (41.2)

	
157 (35.0)

	




	
Symptoms of persistence

	

	

	

	
0.580

	

	

	

	
0.063




	
No

	
122 (34.1)

	
162 (45.2)

	
74 (20.7)

	

	
77 (21.6)

	
149 (41.8)

	
130 (36.5)

	




	
Yes

	
74 (30.7)

	
110 (45.6)

	
57 (23.6)

	

	
72 (29.9)

	
95 (39.4)

	
74 (30.7)

	








Legend: ICU, intensive care unit.
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Table 4. Reasons for vaccine hesitancy (n = 90).
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	Reasons for Vaccine Hesitancy
	n (%)





	I am concerned about the safety and/or the side effects
	21 (14.1)



	I am concerned because I don't think the vaccine will be effective
	28 (18.8)



	I don’t think I will need the vaccine due to previous infection, health status or age
	31 (20.8)



	I am against vaccines in general
	18 (12.1)



	I can’t take any vaccine because of previous vaccine reactions
	2 (1.3)



	I don’t know
	49 (32.9)
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