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Abstract

:

Perceptions of the risks of vaccine-preventable diseases and preventive behaviors change over time. The ongoing COVID-19 pandemic may have modified laypeople’s attitudes towards routine vaccinations. In this longitudinal study, we aimed to assess changes in attitudes and beliefs concerning (influenza) vaccines between the first and second COVID-19 pandemic waves. A total of 1979 participants completed both 2020 and 2021 surveys. After one year, more interviewees agreed that vaccines were fundamental and should be mandatory (77.3% vs. 75.0%). Analogously, willingness to undergo influenza vaccination increased (p < 0.001) from 44.1% to 48.6%. This increase was seen in subjects aged ≥35 years. Previous influenza vaccinations, receipt of a COVID-19 vaccine, positive attitudes towards (influenza) vaccination, male sex, and older age were the main correlates of willingness to receive the 2021/22 influenza vaccine. Totals of 12.6% and 11.8% had no intention to receive the next seasonal influenza and COVID-19 vaccines, respectively. Most respondents favored a hypothetical combined influenza/COVID-19 vaccine (73.7%) or influenza and COVID-19 vaccine co-administration (67.5%). In Italy, influenza and COVID-19 vaccination hesitancy and refusal are common. Effective public health strategies to pursue higher uptake of both vaccines are urgently needed.
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1. Introduction


Annual vaccination is a key public health intervention to reduce the socioeconomic burden of seasonal influenza. The World Health Organization (WHO) recommends [1] influenza vaccination (IV) for pregnant women, the elderly, children aged 6 months to 5 years, subjects with specific chronic conditions, and healthcare workers (HCWs). Despite these recommendations [1] and the well-known public health benefits [2,3], IV coverage rates are suboptimal in most at-risk groups and jurisdictions [4,5].



Italy was the first European country where SARS-CoV-2 spread significantly, with the so-called “first pandemic wave” starting in March 2020 [6]. Owing to fears of the possible co-circulation of SARS-CoV-2 and influenza viruses, which share several clinical signs and symptoms, some changes were made to Italian IV policy. Specifically, it was recommended that the start of the 2020/21 IV campaign should be brought forward to early October, and the free-of-charge vaccination offer was broadened to children aged 6 months to 6 years and older adults aged 60–64 years [7]. Some regions introduced compulsory IV for healthcare workers and/or the elderly (especially if institutionalized) [8,9,10]. The first available estimates of 2020/21 IV coverage rates suggest a significant increase in IV uptake among Italian HCWs [11], the general population, and the elderly [12].



In May 2020, we conducted a representative cross-sectional survey on attitudes and beliefs concerning seasonal IV [13]. Briefly, we found that most Italian adults judged IV positively, and that the main determinants of reluctance to receive the 2020/21 seasonal IV were younger age, lower perceived income, and no IV in the previous season. Moreover, about 20% of interviewees declared that, if no COVID-19 pandemic occurred, they would not receive the 2020/21 seasonal IV [13]. Since that time, several changes have occurred in the epidemiology of both influenza and SARS-CoV-2 infections and associated public health policies. First, the 2020/21 season in Europe saw a 99.8% reduction in influenza virus detections, with only 33 (of 25,606 specimens tested) positive samples reported by sentinel surveillance systems [14]. In Italy, no influenza virus detections were officially reported [15]. Second, since December 2020, alpha, beta, gamma, and delta variants of SARS-CoV-2 have been described [16]; these spread rapidly, owing to their greater transmissibility, becoming dominant in several countries [17,18]. Third, in December 2020, the first COVID-19 vaccines were granted conditional approval and a massive immunization campaign began [19].



These changes prompted us to transform an initial cross-sectional sample into a longitudinal panel in order to monitor public opinion towards (influenza) vaccination at different stages of the ongoing COVID-19 pandemic. In this paper, we describe changes in knowledge, attitudes, and beliefs regarding (influenza) vaccines between the first and second COVID-19 pandemic waves.




2. Materials and Methods


2.1. Study Design


The study population was composed of 2543 adults aged ≥18 years who participated in a cross-sectional online survey on 18–24 May 2020 with the aim of evaluating their beliefs, attitudes, and practices concerning (influenza) vaccination [13]. On 19–27 May 2021 (i.e., exactly one year after the first survey), participants were invited to take part in the second round of a computer-assisted web interview (CAWI).



The sample was representative of the Italian adult population from the point of view of principal socioeconomic characteristics, and was drawn from a pool of over 60,000 well-characterized individuals sampled by means of a two-stage probabilistic quota method. The sampling procedure is described elsewhere [13].




2.2. Questionnaire


In the present study, we slightly modified the original 2020 survey [13] by adding some novel items/response options that were judged essential in order to capture the above-described epidemiological and policy changes. However, most items were identical. Briefly, the first part recorded the participants’ principal socioeconomic characteristics: sex, age, macro-area of residence (North-East, North-West, Center, South and Islands), educational level, perceived income, and self-reported health status (excellent, very good, good, fair, and poor). The highest educational attainment reported was then converted to international standard classification of education (ISCED) levels, where level 1 corresponds to primary education [20].



The main variable of interest was willingness to receive the 2021/22 IV. Previous (seasons 2019/20 and 2020/21) IV uptake was also recorded in both surveys. Knowledge, attitudes, and beliefs concerning (influenza) vaccination were assessed through nine items rated on an anchored 4-point Likert-type response scale. Trust in different sources of information on IV (friends, traditional media, social networks, physicians, pharmacists, and public health institutions) was measured on a 1–10 scale, where 1 indicated the lowest level of trust. Those interviewees who were unlikely to receive the next seasonal IV were asked to indicate the main reasons for their decision.



Finally, participants were asked whether they had received/arranged/planned to receive any available COVID-19 vaccine and whether they would be willing to receive both influenza and COVID-19 vaccines at the same time or a combined influenza/COVID-19 vaccine.



The survey items are reported in Supplementary Table S1.




2.3. Statistical Analysis


Continuous and categorical variables were expressed as means with standard deviations (SDs) and percentages with 95% confidence intervals (CIs), respectively. Paired t and McNemar’s tests were used to compare repeated-measures continuous and dichotomous variables, respectively. The corresponding effect sizes were expressed as Cohen’s d and odds ratios (ORs), respectively.



Multivariable logistic regression analysis was performed in order to discern statistically significant associations between participants’ willingness to receive the 2021/22 seasonal IV and the above-described socioeconomic, vaccine-related, and attitudinal variables. The final model was selected by minimizing the Akaike information criterion (AIC). The independent variable “age” was treated as a continuous variable, since the different age categorization rules applied were associated in a substantially collinear manner with the variable “Employment pattern”. Possible multicollinearity issues in the final model were formally checked by quantifying the variance inflation factor (VIF) [21]. The explained variance was quantified by means of Nagelkerke’s pseudo-R2.



Statistical associations with a two-tailed α < 0.05 were deemed significant. Data analysis was performed by means of R stats packages, version 4.0.3 [22].





3. Results


3.1. Characteristics of the Study Panel


All 2543 individuals who participated in the first survey (2020) were invited to take part in this study. A total of 1981 agreed to do so (retention rate of 77.9%). At the time of the second survey (2021), two subjects (0.1%) no longer resided in Italy and were excluded from the analysis. Therefore, a total of 1979 paired 2020–2021 responses were analyzed. The mean age of participants was 48.3 (SD 15.1) years and males slightly prevailed (54.9%). Table 1 reports the principal socioeconomic and health-related characteristics of the study participants.



A total of 805 subjects (40.7%, 95% CI: 38.5–42.9%) had received at least one dose of a COVID-19 vaccine, while 357 (18.0%, 95% CI: 16.4–19.8%) stated that they had already booked their vaccination, and 584 (29.5%, 95% CI: 27.5–31.6%) claimed that they would do so as soon as possible. The remaining 233 subjects (11.8%, 95% CI: 10.4–13.3%) declared that they did not intend to be vaccinated against COVID-19.




3.2. One-Year Change in Knowledge, Attitudes, and Beliefs Concerning Vaccination and Influenza Vaccines


As in the 2020 survey, most participants judged (influenza) vaccination positively. However, there was a significant increase in trust in vaccinations in general. For instance, more people (77.3% vs. 75.0%) agreed that vaccines were crucial to public health and should be mandatory. Similarly, significantly fewer participants (18.3% vs. 25.6%) believed that vaccines were a “fraud created only to enrich pharmaceutical companies”. In 2021, more participants than in 2020 (82.6% vs. 78.9%) stated that they would like to have more information on vaccination. Regarding IVs, more people were aware of the different types available (59.7% vs. 51.8%) and their willingness to receive a more personalized IV increased (from 68.8% to 72.3%). Other attitudes towards IV did not change significantly (Table 2).



The newly introduced item “All vaccines are safe” produced the following output: 21.8% (95% CI: 20.0–23.7%), 46.6% (95% CI: 44.4–48.8%), 21.7% (95% CI: 19.9–23.6%), and 9.9% (95% CI: 8.6–11.3%) strongly agreed, more agreed than disagreed, more disagreed than agreed, and strongly disagreed, respectively.



In line with the previous survey, physicians, public health institutions, and pharmacists were believed to be the most trustworthy sources of information on IV. Generally, all information sources (except for friends) had higher average rankings in 2021. However, the effect size was small (d < 0.4). The largest increase in trust was seen with regard to traditional media and pharmacists (Table 3).




3.3. Influenza Vaccination in the Past Season, Willingness to Receive the 2021/22 Influenza Vaccination and Its Correlates


We first analyzed the actual 2020/21 IV uptake and compared it with the willingness to be immunized, as recorded in the 2020 survey. It emerged that most (84.9%) people who stated in 2020 that they would definitely have a flu shot actually did have a shot. Analogously, a total of 88.9% of respondents who had declared no intention to have a flu shot did not receive one. On the other hand, only 47.3% of interviewees who replied “Probably yes” were actually vaccinated (Table 4). Compared with subjects (N = 588) who had declared some willingness to receive IV and were actually vaccinated, those (N = 285) who were not vaccinated were significantly younger (44.6 vs. 56.7 years; p < 0.001); the effect size was large (d = 0.82).



Declared willingness to receive the seasonal IV significantly increased from 2020 to 2021 (from 44.1% to 48.6%, p < 0.001). This increase was seen in almost all age groups (except for young adults aged 18–34 years) (Figure 1). IV refusal was reported by 12.6% (95% CI: 11.2–14.2%) of respondents.



Notably, of those subjects who had already received, arranged for, or planned COVID-19 vaccination, a total of 42.2% (95% CI: 39.8–44.5%) declared that they had been vaccinated against influenza in the 2020/21 season. By contrast, only 10.3% (95% CI: 6.7–14.9%) of interviewees who declared no intention to be immunized against COVID-19 had received IV. This 4-fold difference was statistically significant (p < 0.001) and the effect size was large (OR 6.35; 95% CI: 4.12–9.78).



The main reasons for not having IV in the next season are reported in Table 5. Although the 2020 and 2021 surveys cannot be compared directly (since another response option was added to the 2021 survey), there was some decrease in participants’ selection of options regarding the effectiveness of IV. Indeed, in the 2021 survey, the most frequently selected (13.9%) option was “Flu has diminished drastically since the COVID-19 pandemic began, so I don’t think a flu shot is necessary any more”.



Finally, we investigated potential predictors of the likelihood of having the 2021/22 IV. As expected, the largest effect sizes were seen for previous IV vaccination in both the 2019/20 (aOR 4.11) and 2020/21 (aOR 13.62) seasons. Subjects already vaccinated against COVID-19 or those who planned to be so were also more prone to be vaccinated against influenza (aORs 5.52–9.46). Males and older people were more likely to have the intention to be vaccinated. Each 1-point increase in confidence that the respondent’s own physician is a reliable source of information on IV was associated with an 18% increase in the likelihood of having the 2021/22 IV. Moreover, several attitudes towards IV were significant predictors (Table 6). The model explained 65.5% of variance and no multi-collinearity issues emerged (VIFs < 1.4).




3.4. Public Opinion on the Co-Administration of COVID-19 and Influenza Vaccines and Willingness to Have a Combined Influenza/COVID-19 Vaccine


A total of 34.1% (95% CI: 32.0–36.2%) of respondents expressed firm willingness to receive both COVID-19 and IV at the same time, while 33.4% (95% CI: 31.3–35.5%) expressed some willingness to do so. Analogously, about three-quarters (73.7%, 95% CI: 71.7–75.6%) of interviewees favored having a combined influenza/COVID-19 vaccine. If such a combined vaccine were available, 34.8% (95% CI: 32.7–37.0%) stated that they “would definitely have it”, and 35.9% (95% CI: 33.8–38.1%) replied “I think I would have it”.





4. Discussion


This longitudinal study revealed a significant 1-year increase in respondents’ overall confidence in vaccines and willingness to receive the next seasonal IV. Some socioeconomic and attitudinal factors were independently associated with the propensity to being immunized in the upcoming 2021/22 season. We will now discuss the principal findings in the context of the available Italian and international research and provide suggestions for future IV campaigns.



Both influenza-associated risk perception and preventive behaviors may change over time. This dynamic pattern was, for example, reported during the last A(H1N1)pdm09 pandemic [23] and the ongoing COVID-19 pandemic [24]. Indeed, we ascertained a 10% relative increase (from 44.1% in 2020 to 48.6% in 2021 surveys) in people’s intention to be immunized against influenza. It is, however, unclear whether this growth in willingness will translate into increased coverage. On the other hand, in our surveys, we observed a 45.0% relative increase (from 2019/20 to 2020/21) in self-declared IV uptake, which is very close to the officially reported [12] increase of 41.1% (from 16.8% to 23.7%) in IV coverage in the general population.



Only a few studies on changes in attitudes and beliefs concerning IV in the COVID-19 era are currently available. The Vaccine Confidence Project [25] reported an increase (from 2018 to 2020) in public trust in vaccines, and in IVs in particular, across most European countries. In Italy, overall vaccine confidence grew from 53% to 60%, while public awareness that IV is important rose from 67.6% to 78.4%. A similar significant increase was seen in other European countries, with the exceptions of Estonia, Romania, Hungary, and the United Kingdom, where no significant changes were recorded. Among other possible reasons, the authors linked this increase to the perceived severity of the COVID-19 pandemic [25]. An Italian study by Caserotti et al. [24] reported an increase in willingness to receive IV from the pre-lockdown period (from the end of February to March 8, 2020) to the post-lockdown period (from May 19 to the end of June 2020) (aOR 1.82; 95% CI: 1.16–2.87). By contrast, a six-wave longitudinal study conducted in California between March and August 2020 showed a decreasing trend in intentions to receive IV [26]. These apparent discrepancies may be explained by several factors, including different survey time periods, and therefore SARS-CoV-2 epidemiology and restrictive public health measures adopted by single jurisdictions. In Italy, the observed increase in intentions to receive IV may also be explained by the “more effective” influenza prevention campaign promoted by the Ministry of Health in 2020 [27].



According to the effect size observed, the main drivers of the uptake of the next seasonal IV were both previous IV vaccination and COVID-19 vaccination status (or at least intention to be vaccinated against COVID-19). Indeed, IV in the previous season has been systematically shown to determine current IV status in all principal risk groups, including HCWs, the elderly, pregnant women, young children, and subjects with underlying health conditions [28,29,30,31,32]. However, we noted that, although IV status in both previous seasons (2019/20 and 2020/21) was a positive predictor of the next IV, the effect size of the latter was about three times higher than that of the former. In an Italian study by Fabiani et al. [33], elderly subjects vaccinated in the two previous seasons were 8.36 (95% CI: 8.17–8.55) times more likely to receive the 2016/17 IV than those who had not been vaccinated. Indeed, if people have a positive initial experience, most of them will probably seek IV the following year [29]. It is therefore essential to ensure the continuity of effective IV counseling strategies. In this regard, the role of general practitioners, who are the most trusted source of information on IV, is central.



Unwillingness to receive IV and COVID-19 vaccines may be interrelated. In a UK survey, willingness to undergo COVID-19 vaccination was significantly associated with willingness to receive a 2020/21 IV [34]. Analogously, among Italian undergraduates, previous IV was associated with greater acceptance of COVID-19 vaccination (aOR 3.81; 95% CI: 1.18–12.27) [35]. Finally, a meta-analysis of four studies showed that previous IV was a strong predictor (OR 3.17; 95% CI: 1.84–5.46) of COVID-19 vaccine acceptance [36]. It is therefore likely that effective vaccination counseling on one infection may have indirect positive effects on the other.



Of the structural social determinants analyzed, only increasing age and male sex were associated with a greater intention to receive the 2021/22 IV. That older age is a correlate of IV acceptance has been amply demonstrated by a number of systematic reviews and/or meta-analyses [28,29,30,31]. By contrast, the role of sex remains to be clarified. Although men tend to report a higher uptake rate than women, the difference becomes non-significant on adjusted analysis [29]. It is also possible that there is a significant interaction between age and sex; it has been shown that IV uptake in females decreases with increasing age, but increases in males [37]. In our model, the interaction term was not statistically significant.



In our study, positive attitudes towards IV were associated with greater willingness to receive the next seasonal IV. This finding is in line with those of a systematic review by Schmid et al. [28], which reported that a negative attitude towards IV was a major barrier to IV uptake in all principal risk groups. Among the various negative attitudes analyzed, lack of confidence in the efficacy of IVs held a prominent place [28]. A recent US survey [38] has shown a significantly reduced probability of taking the COVID-19 vaccine if the vaccine effectiveness was 50% (comparison to 70% or 90%), while the difference between a 70% and a 90% protection rate was not statistically significant. Laypeople’s statistical literacy is generally low [39]. Indeed, Tentori et al. [40] reported that most people are unaware of the meaning of vaccine effectiveness and confuse this term with the non-incidence rate among vaccinated people. This misinterpretation leads the overall undervaluation of the individual benefits of the vaccine. Moreover, according to the authors, this misunderstanding was aligned with expectations based on misreports in the media [40]. It has been reported [41] that the media often report unbalanced messages from the point of view of completeness, transparency, and correctness. We therefore believe that the media should convey their messages through a more balanced reporting and, ideally, adopt shared standards and norms. In our study, the traditional media (e.g., TV or newspapers) showed the largest 1-year increase as a trusted information source. In this regard, interventions such as media training for medical experts and regular meetings that may facilitate communication between experts and journalists may be beneficial [42].



More generally, it is still unclear whether the expected vaccine effectiveness should be provided to laypeople. Zhao et al. [43] have stated that “vaccine effectiveness studies are designed to inform public health decisions rather than for individual decision-making” and “an individual’s decision to get vaccinated should be primarily informed by their risk of influenza illness and their risk of transmitting influenza to vulnerable people”. We, however, believe that anticipated suboptimal (which varies substantially by season, location, age group, and average 40–60% [44]) IV effectiveness should be openly disclosed by healthcare providers. In fact, even if the efficacy is only 20% (and the coverage rate is 43%), IV is still able to avert 20.99 million infections, 129,701 hospitalizations, 61,812 deaths, and 2.22 million disability-adjusted life years [45]. Effective public health communication strategies should therefore provide balanced and laypeople-friendly risk–benefit information on immunization. In turn, effective vaccine promotion campaigns should stress the importance of talking to a healthcare professional about all vaccination aspects, including safety and effectiveness [46].



For what concerns the main reasons for not having a flu shot, our 2021 survey revealed a substantial 1-year decrease in respondents’ selection of options regarding the presumed low effectiveness of IV. On the other hand, the leading reason for not having a flu shot in the upcoming 2021/22 season was the apparent disappearance of influenza viruses in the previous 2020/21 season [15]. The epidemiology of influenza and influenza-like illness in the upcoming 2021/22 season is unclear and will probably depend on non-specific COVID-19 pandemic prevention measures, such as social distancing, lockdowns, the wearing of masks, etc. Several scenarios of the evolution of influenza in the COVID-19 pandemic era (e.g., influenza viruses will return, and the same clades will circulate; influenza viruses will return, but some subtypes/lineages/clades will disappear; influenza viruses will return, causing occasional outbreaks) have been proposed [47]. Moreover, by exerting the so-called “trained immunity” effect (i.e., by boosting the innate immune system), IV may reduce the incidence of some COVID-19-related outcomes. A systematic review and meta-analysis by Wang et al. [48] recently demonstrated a 14% (aOR 0.86, 95% CI: 0.81–0.91) reduction in the odds of being positive to SARS-CoV-2 in subjects vaccinated against influenza, as compared with non-vaccinated subjects. This argument could also be used to increase IV acceptance. It is clear that influenza (at least type A), being a zoonosis, cannot be eliminated; IV uptake goals [1] must therefore be pursued.



Over one year, people’s awareness of the existence of different IVs increased. In our opinion, two main factors may have contributed to this increase. First, ongoing controversies over the effectiveness and safety of different COVID-19 vaccines [49] may have increased people’s willingness to receive one vaccine type rather than another. Second, in 2020, four novel influenza vaccines were authorized and/or commercialized in Italy: quadrivalent egg-based standard-dose adjuvanted, quadrivalent egg-based high-dose, quadrivalent recombinant, and quadrivalent live-attenuated vaccines [50].



Finally, most interviewees looked favorably on the idea of receiving both IV and COVID-19 shots at the same time and/or a combined influenza/COVID-19 vaccine. From the public health perspective, vaccine co-administration or combined vaccines have several benefits, including fewer missed opportunities to vaccinate, simplified immunization schedules, logistical advantages, and reduced costs [51,52]. The first available clinical data [53] suggest that influenza and COVID-19 vaccines can be co-administered with little interference in terms of immunogenicity and efficacy and only a slight increase in solicited adverse events. By contrast, the rate of unsolicited adverse events was similar among the study arms. The most recent interim clinical considerations for the use of COVID-19 vaccines issued by the Centers for Disease Control and Prevention (CDC) [54] suggest that SARS-CoV-2 and other vaccines may be co-administered without regard to timing, but each shot should be inoculated in a different injection site. Further large-scale phase III and pharmacovigilance studies on vaccine co-administration (in terms of both immunological inference and safety) are warranted.



Analogously, the first preclinical studies suggest that combined vaccines are promising. A combination of a Matrix-M-adjuvanted quadrivalent nanoparticle IV and NVX-CoV2373 COVID-19 vaccine was immunogenic and efficacious in ferret and hamster models [55]. Another approach consists of a recombinant influenza type A virus genetic platform that encodes the receptor-binding domain of SARS-CoV-2. This vaccine candidate also proved immunogenic and efficacious against lethal challenge by both viruses [56].



Our study has some limitations, which should be considered when interpreting the results. First, like all web-based surveys, our study may have been subject to the digital divide bias. However, both probabilistic quota sampling and the longitudinal nature of the survey should mitigate the effects of this bias. Second, self-reported IV uptake was substantially higher than that officially registered. For instance, in this study, self-reported 2019/20 IV uptake (results not shown) was 18.1% (95% CI: 15.5–20.9%), 23.7% (95% CI: 20.9–26.7%), and 45.6% (95% CI: 40.1–51.1%) among subjects aged 18–44, 45–64, and ≥65 years, respectively. The corresponding officially reported [57] statistics were 3.1%, 9.6%, and 54.6%, respectively. This discordant result is unlikely to have been due to the characteristics of the sample (representative of the adult Italian population) or participation bias (interviewees were not aware of the survey topic beforehand). Possible reasons include the social desirability [58] and recall (especially in subjects with irregular IV uptake patterns) [59] biases.




5. Conclusions


In conclusion, although a significant proportion of Italian adults are reluctant/hesitant toward both influenza and COVID-19 vaccines, public confidence in (influenza) vaccines increased significantly. This positive trend was at least partially determined by the ongoing COVID-19 pandemic. Our future work will focus on the continuous (at least two surveys per year) follow-up of the same panel, in order to capture even small changes in laypeople’s knowledge, attitudes, and beliefs concerning influenza vaccination. Moreover, future research should scrutinize laypeople’s attitudes towards safety aspects.








Supplementary Materials


The following are available online at https://www.mdpi.com/article/10.3390/vaccines9091016/s1, Table S1: Survey Instrument.





Author Contributions


Conceptualization, R.G., A.S., M.C. and A.V.; methodology, A.D., R.G. and A.S.; validation, R.G., A.S. and M.C.; formal analysis, A.D., R.G., E.F., A.S., B.B., B.M. and A.O.; investigation, R.G. and A.S.; resources, R.G., M.C., A.V. and G.I.; data curation, R.G. and A.S.; writing—original draft preparation, A.D., B.M. and D.P.; writing—review and editing, R.G., E.F., A.S., B.B., A.O. and G.I.; visualization, A.D.; supervision, R.G., M.C. and G.I.; project administration, A.D., R.G. and E.F. All authors have read and agreed to the published version of the manuscript.




Funding


This project was fully funded by Seqirus S.R.L.




Institutional Review Board Statement


This non-interventional, opinion-based web survey was conducted in accordance with all applicable laws, including the General Data Protection Regulation (GDPR). Participation was voluntary and SWG S.p.A takes full responsibility for protecting the data provided by individual interviewees.




Informed Consent Statement


All participants provided their informed consent to participate in this online survey.




Data Availability Statement


All relevant data are within the article.




Acknowledgments


The authors thank Bernard Patrick for his linguistic review of the manuscript.




Conflicts of Interest


E.F., M.C. and A.V. are permanent employees of Seqirus, a pharmaceutical company that manufactures and markets influenza vaccines. A.D. was a permanent employee of Seqirus at the time the first survey was conducted. R.G. and A.S. are permanent employees of SWG S.p.A., a company that performs market surveys, opinion and institutional polls, sector studies, and monitoring. B.B., D.P., B.M., A.O. and G.I. declare no conflict of interest regarding this publication.




References


	



World Health Organization (WHO). Vaccines against influenza WHO position paper—November 2012. Wkly. Epidemiol. Rec. 2012, 87, 461–476. [Google Scholar]

	



D’Angiolella, L.S.; Lafranconi, A.; Cortesi, P.A.; Rota, S.; Cesana, G.; Mantovani, L.G. Costs and effectiveness of influenza vaccination: A systematic review. Ann. Ist. Super. Sanita 2018, 54, 49–57. [Google Scholar] [PubMed]

	



de Waure, C.; Veneziano, M.A.; Cadeddu, C.; Capizzi, S.; Specchia, M.L.; Capri, S.; Ricciardi, W. Economic value of influenza vaccination. Hum. Vaccin. Immunother. 2012, 8, 119–129. [Google Scholar] [CrossRef] [PubMed]

	



Organization for Economic Co-Operation and Development (OECD). Influenza Vaccination Rates. Available online: https://data.oecd.org/healthcare/influenza-vaccination-rates.htm (accessed on 14 July 2021).

	



European Centre for Disease Prevention and Control (ECDC). Influenza Vaccination Coverage Rates in the EU/EEA. Available online: https://www.ecdc.europa.eu/sites/default/files/documents/seasonal-influenza-antiviral-use-2018.pdf (accessed on 14 July 2021).

	



Bosa, I.; Castelli, A.; Castelli, M.; Ciani, O.; Compagni, A.; Galizzi, M.M.; Garofano, M.; Ghislandi, S.; Giannoni, M.; Marini, G.; et al. Response to COVID-19: Was Italy (un) prepared? Health Econ. Policy Law 2021, 1–13. [Google Scholar] [CrossRef]

	



Italian Ministry of Health. Prevention and Control of Influenza: Recommendations for Season 2020–2021. Available online: http://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2020&codLeg=74451&parte=1%20&serie=null (accessed on 14 July 2021).

	



Region of Lazio. Mandatory Order for Influenza and Pneumococcal Vaccination. Available online: http://www.regione.lazio.it/rl/coronavirus/ordinanza-per-vaccinazione-antinfluenzale-e-anti-pneumococcica-obbligatoria/ (accessed on 14 July 2021).

	



Region of Sicily. Influenza Vaccination Campaign 2020/2021: Involvement of GPs and Pediatricians. Available online: https://www.vaccinarsinsicilia.org/assets/uploads/files/da-n.-743.pdf (accessed on 14 July 2021).

	



Region of Calabria. Decree of the President of the Region of Calabria N 47 of 27th May 2020. Available online: https://portale.regione.calabria.it/website/portalmedia/2020-05/ORDINANZA-DEL-PRESIDENTE-DELLA-REGIONE-N.47-DEL-27-MAGGIO-2020.pdf (accessed on 14 July 2021).

	



Di Pumpo, M.; Vetrugno, G.; Pascucci, D.; Carini, E.; Beccia, V.; Sguera, A.; Zega, M.; Pani, M.; Cambieri, A.; Nurchis, M.C.; et al. Is COVID-19 a real incentive for flu vaccination? Let the numbers speak for themselves. Vaccines 2021, 9, 276. [Google Scholar] [CrossRef]

	



Italian Ministry of Health. Influenza Vaccination Coverage. Available online: https://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?lingua=italiano&id=679&area=influenza&menu=vuoto (accessed on 14 July 2021).

	



Domnich, A.; Cambiaggi, M.; Vasco, A.; Maraniello, L.; Ansaldi, F.; Baldo, V.; Bonanni, P.; Calabrò, G.E.; Costantino, C.; de Waure, C.; et al. Attitudes and beliefs on influenza vaccination during the COVID-19 pandemic: Results from a representative Italian survey. Vaccines 2020, 8, 711. [Google Scholar] [CrossRef]

	



Adlhoch, C.; Mook, P.; Lamb, F.; Ferland, L.; Melidou, A.; Amato-Gauci, A.J.; Pebody, R.; European Influenza Surveillance Network. Very little influenza in the WHO European Region during the 2020/21 season, weeks 40 2020 to 8 2021. Eurosurveillance 2021, 26, 2100221. [Google Scholar] [CrossRef]

	



National Institute of Health. Flunews Italia. Available online: https://www.epicentro.iss.it/influenza/flunews#vir (accessed on 14 July 2021).

	



World Health Organization (WHO). Tracking SARS-CoV-2 Variants. Available online: https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/ (accessed on 14 July 2021).

	



Abdool Karim, S.S.; de Oliveira, T. New SARS-CoV-2 variants-clinical, public health, and vaccine implications. N. Engl. J. Med. 2021, 384, 1866–1868. [Google Scholar] [CrossRef]

	



Campbell, F.; Archer, B.; Laurenson-Schafer, H.; Jinnai, Y.; Konings, F.; Batra, N.; Pavlin, B.; Vandemaele, K.; Van Kerkhove, M.D.; Jombart, T.; et al. Increased transmissibility and global spread of SARS-CoV-2 variants of concern as at June 2021. Eurosurveillance 2021, 26, 2100509. [Google Scholar] [CrossRef]

	



Cavaleri, M.; Enzmann, H.; Straus, S.; Cooke, E. The European Medicines Agency’s EU conditional marketing authorisations for COVID-19 vaccines. Lancet 2021, 397, 355–357. [Google Scholar] [CrossRef]

	



Italian National Institute of Statistics (ISTAT). ISTAT Classification of the Italian Education Qualifications. Available online: https://www.istat.it/it/files/2011/01/Classificazione-titoli-studio-28_ott_2005-nota_metodologica.pdf (accessed on 14 July 2021).

	



Vatcheva, K.P.; Lee, M.; McCormick, J.B.; Rahbar, M.H. Multicollinearity in regression analyses conducted in epidemiologic studies. Epidemiology 2016, 6, 227. [Google Scholar] [CrossRef]

	



R Core Team. R: A Language and Environment for Statistical Computing. Available online: http://www.R-project.org/ (accessed on 14 July 2021).

	



Ibuka, Y.; Chapman, G.B.; Meyers, L.A.; Li, M.; Galvani, A.P. The dynamics of risk perceptions and precautionary behavior in response to 2009 (H1N1) pandemic influenza. BMC Infect. Dis. 2010, 10, 296. [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]

	



European Commission. Vaccine Confidence Project. State of Vaccine Confidence in the EU+UK. Available online: https://ec.europa.eu/health/sites/default/files/vaccination/docs/2020_confidence_rep_en.pdf (accessed on 14 July 2021).

	



Fridman, A.; Gershon, R.; Gneezy, A. COVID-19 and vaccine hesitancy: A longitudinal study. PLoS ONE 2021, 16, e0250123. [Google Scholar] [CrossRef]

	



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 Biomed. 2020, 91, e2020031. [Google Scholar]

	



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]

	



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]

	



Yeung, M.P.; Lam, F.L.; Coker, R. Factors associated with the uptake of seasonal influenza vaccination in adults: A systematic review. J. Public Health 2016, 38, 746–753. [Google Scholar] [CrossRef]

	



Okoli, G.N.; Reddy, V.K.; Al-Yousif, Y.; Neilson, C.J.; Mahmud, S.M.; Abou-Setta, A.M. Sociodemographic and health-related determinants of seasonal influenza vaccination in pregnancy: A systematic review and meta-analysis of the evidence since 2000. Acta Obstet. Gynecol. Scand. 2021, 100, 997–1009. [Google Scholar] [CrossRef] [PubMed]

	



Dini, G.; Toletone, A.; Sticchi, L.; Orsi, A.; Bragazzi, N.L.; Durando, P. Influenza vaccination in healthcare workers: A comprehensive critical appraisal of the literature. Hum. Vaccin. Immunother. 2018, 14, 772–789. [Google Scholar] [CrossRef]

	



Fabiani, M.; Volpe, E.; Faraone, M.; Bella, A.; Rizzo, C.; Marchetti, S.; Pezzotti, P.; Chini, F. Influenza vaccine uptake in the elderly population: Individual and general practitioner’s determinants in Central Italy, Lazio region, 2016–2017 season. Vaccine 2019, 37, 5314–5322. [Google Scholar] [CrossRef] [PubMed]

	



Bachtiger, P.; Adamson, A.; Chow, J.; Sisodia, R.; Quint, J.K.; Peters, N.S. The impact of the COVID-19 pandemic on the pptake of influenza vaccine: UK-wide observational study. JMIR Public Health Surveill. 2021, 7, e26734. [Google Scholar] [CrossRef] [PubMed]

	



Gallè, F.; Sabella, E.A.; Roma, P.; De Giglio, O.; Caggiano, G.; Tafuri, S.; Da Molin, G.; Ferracuti, S.; Montagna, M.T.; Liguori, G.; et al. Knowledge and acceptance of COVID-19 vaccination among undergraduate students from Central and Southern Italy. Vaccines 2021, 9, 638. [Google Scholar] [CrossRef]

	



Wang, Q.; Yang, L.; Jin, H.; Lin, L. Vaccination against COVID-19: A systematic review and meta-analysis of acceptability and its predictors. Prev. Med. 2021, 150, 106694. [Google Scholar] [CrossRef]

	



Sarría-Santamera, A.; Timoner, J. Influenza vaccination in old adults in Spain. Eur. J. Pub. Health 2003, 13, 133–137. [Google Scholar] [CrossRef]

	



Kaplan, R.M.; Milstein, A. Influence of a COVID-19 vaccine’s effectiveness and safety profile on vaccination acceptance. Proc. Natl. Acad. Sci. USA 2021, 118, e2021726118. [Google Scholar] [CrossRef]

	



Gal, I. Adults’ statistical literacy: Meanings, components, responsibilities. Int. Stat. Rev. 2002, 20, 1–51. [Google Scholar] [CrossRef]

	



Tentori, K.; Passerini, A.; Timberlake, B.; Pighin, S. The misunderstanding of vaccine efficacy. Soc. Sci. Med. 2021, 114273. [Google Scholar] [CrossRef]

	



Bodemer, N.; Müller, S.M.; Okan, Y.; Garcia-Retamero, R.; Neumeyer-Gromen, A. Do the media provide transparent health information? A cross-cultural comparison of public information about the HPV vaccine. Vaccine 2012, 30, 3747–3756. [Google Scholar] [CrossRef]

	



Larsson, A.; Appel, S.; Sundberg, C.J.; Rosenqvist, M. Medicine and the media: Medical experts’ problems and solutions while working with journalists. PLoS ONE. 2019, 14, e0220897. [Google Scholar] [CrossRef] [PubMed]

	



Zhao, L.; Stirling, R.; Young, K. Should individuals use influenza vaccine effectiveness studies to inform their decision to get vaccinated? Can. Commun. Dis. Rep. 2019, 45, 156–158. [Google Scholar] [CrossRef] [PubMed]

	



Centers for Disease Control and Prevention (CDC). Vaccine Effectiveness: How Well Do Flu Vaccines Work? Available online: https://www.cdc.gov/flu/vaccines-work/vaccineeffect.htm (accessed on 28 August 2021).

	



Sah, P.; Medlock, J.; Fitzpatrick, M.C.; Singer, B.H.; Galvani, A.P. Optimizing the impact of low-efficacy influenza vaccines. Proc. Natl. Acad. Sci. USA 2018, 115, 5151–5156. [Google Scholar] [CrossRef] [PubMed]

	



Head, K.J.; Kasting, M.L.; Sturm, L.A.; Hartsock, J.A.; Zimet, G.D. A national survey assessing SARS-CoV-2 vaccination intentions: Implications for future public health communication efforts. Sci. Commun. 2020, 42, 698–723. [Google Scholar] [CrossRef]

	



Laurie, K.L.; Rockman, S. Which influenza viruses will emerge following the SARS-CoV-2 pandemic? Influenza Other Respir. Viruses 2021, 15, 573–576. [Google Scholar] [CrossRef] [PubMed]

	



Wang, R.; Liu, M.; Liu, J. The association between influenza vaccination and COVID-19 and its outcomes: A systematic review and meta-analysis of observational studies. Vaccines 2021, 9, 529. [Google Scholar] [CrossRef]

	



Boytchev, H. Why did a German newspaper insist the Oxford AstraZeneca vaccine was inefficacious for older people-without evidence? BMJ 2021, 372, n414. [Google Scholar] [CrossRef]

	



Italian Ministry of Health. Prevention and Control of Influenza: Recommendations for Season 2021–2022. Available online: https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2021&codLeg=79647&parte=1%20&serie=null (accessed on 14 July 2021).

	



Dodd, D. Benefits of combination vaccines: Effective vaccination on a simplified schedule. Am. J. Manag. Care 2003, 9 (Suppl. S1), S6–S12. [Google Scholar]

	



Gilchrist, S.A.; Nanni, A.; Levine, O. Benefits and effectiveness of administering pneumococcal polysaccharide vaccine with seasonal influenza vaccine: An approach for policymakers. Am. J. Public Health 2012, 102, 596–605. [Google Scholar] [CrossRef]

	



Toback, S.; Galiza, E.; Cosgrove, C.; Galloway, J.; Goodman, A.L.; Swift, P.A.; Rajaram, S.; Graves-Jones, A.; Edelman, J.; Burns, F.; et al. Safety, Immunogenicity, and Efficacy of a COVID-19 Vaccine (NVX-CoV2373) Co-Administered with Seasonal Influenza Vaccines. Available online: https://www.medrxiv.org/content/10.1101/2021.06.09.21258556v1 (accessed on 14 July 2021).

	



Centers for Disease Control and Prevention (CDC). Interim Clinical Considerations for Use of COVID-19 Vaccines Currently Authorized in the United States. Available online: https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19-vaccines-us.html#Coadministration (accessed on 28 August 2021).

	



Massare, M.J.; Patel, N.; Zhou, B.; Maciejewski, S.; Flores, R.; Guebre-Xabier, M.; Tian, J.H.; Portnoff, A.D.; Fries, L.; Shinde, V.; et al. Combination Respiratory Vaccine Containing Recombinant SARS-CoV-2 Spike and Quadrivalent Seasonal Influenza Hemagglutinin Nanoparticles with Matrix-M Adjuvant. Available online: https://www.biorxiv.org/content/10.1101/2021.05.05.442782v1.full.pdf (accessed on 14 July 2021).

	



Chaparian, R.R.; Harding, A.T.; Riebe, K.; Karlsson, A.; Sempowski, G.D.; Heaton, N.S.; Heaton, B.E. Influenza Viral Particles Harboring the SARS-CoV-2 Spike RBD as a Combination Respiratory Disease Vaccine. Available online: https://www.biorxiv.org/content/10.1101/2021.04.30.441968v1.full.pdf (accessed on 14 July 2021).

	



Italian National Institute of Statistics (ISTAT). Health for All. Available online: https://www.istat.it/it/archivio/14562 (accessed on 14 July 2021).

	



Boggavarapu, S.; Sullivan, K.M.; Schamel, J.T.; Frew, P.M. Factors Associated with seasonal influenza immunization among church-going older African Americans. Vaccine 2014, 32, 7085–7090. [Google Scholar] [CrossRef] [PubMed]

	



King, J.P.; McLean, H.Q.; Belongia, E.A. Validation of self-reported influenza vaccination in the current and prior season. Influenza Other Respir. Viruses. 2018, 12, 808–813. [Google Scholar] [CrossRef]








[image: Vaccines 09 01016 g001 550] 





Figure 1. Between-survey comparison of the declared willingness a to receive 2020/21 and 2021/22 influenza vaccines, by age group (N = 1979). a Comprise response options “Strongly agree” and “More agree than disagree”. 
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Table 1. Socioeconomic characteristics of the study population (N = 1979).
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Variable

	
Level

	
% (N)

	
95% CI






	
Sex

	
Male

	
54.9 (1086)

	
52.6–57.1




	
Female

	
45.1 (893)

	
42.9–47.3




	
Age group, years

	
18–24

	
5.7 (113)

	
4.7–6.8




	
24–34

	
16.2 (321)

	
14.6–17.9




	
35–44

	
18.9 (374)

	
17.2–20.7




	
45–54

	
23.7 (469)

	
21.8–25.6




	
55–64

	
18.9 (375)

	
17.2–20.7




	
65–74

	
12.6 (249)

	
11.2–14.1




	
≥75

	
3.9 (78)

	
3.1–4.9




	
Geographic area

	
North-East

	
19.0 (376)

	
17.3–20.8




	
North-West

	
28.0 (555)

	
26.1–30.1




	
Center

	
21.2 (419)

	
19.4–23.0




	
South

	
21.9 (434)

	
20.1–23.8




	
Islands

	
9.9 (195)

	
8.6–11.3




	
ISCED educational level

	
1

	
0.7 (14)

	
0.4–1.2




	
2

	
7.8 (154)

	
6.6–9.1




	
3–4

	
48.0 (949)

	
45.7–50.2




	
5

	
41.5 (821)

	
39.3–43.7




	
6

	
2.1 (41)

	
1.5–2.8




	
Employment pattern

	
Employed

	
63.7 (1261)

	
61.6–65.8




	
Student

	
6.2 (122)

	
5.1–7.3




	
Housekeeper

	
6.1 (121)

	
5.1–7.3




	
Unemployed

	
5.8 (114)

	
4.8–6.9




	
Retired

	
16.1 (319)

	
14.5–17.8




	
Other/prefer not to reply

	
2.1 (42)

	
1.5–2.9




	
Perceived income

	
Low

	
2.0 (39)

	
1.4–2.7




	
Lower than average

	
7.6 (150)

	
6.5–8.8




	
Average

	
32.3 (639)

	
30.2–34.4




	
Higher than average

	
42.7 (846)

	
40.6–45.0




	
High

	
2.0 (40)

	
1.5–2.7




	
No personal income

	
13.4 (265)

	
11.9–15.0




	
Self-reported health status

	
Excellent

	
9.1 (181)

	
7.9–10.5




	
Very good

	
45.5 (901)

	
43.3–47.8




	
Good

	
42.0 (832)

	
39.9–44.3




	
Fair

	
3.0 (59)

	
2.3–3.8




	
Poor

	
0.3 (6)

	
0.1–0.7




	
Influenza vaccination in 2019/20 season

	
Yes

	
26.5 (524)

	
24.5–28.5




	
No

	
73.5 (1455)

	
71.5–75.5








ISCED: international standard classification of education.













[image: Table] 





Table 2. Responses on knowledge, beliefs, and practices regarding (influenza) vaccination, by survey (N = 1979).
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Item

	
% (95% CI)

	
p




	
Agreed a in Both 2020 and 2021

	
Agreed a in 2021 But Disagreed b in 2020

	
Agreed a in 2020 But Disagreed b in 2021

	
Disagreed b in Both 2020 and 2021






	
Vaccines are crucial to guaranteeing public health and should be mandatory

	
64.9 (62.8–67.0)

	
12.3 (10.9–13.9)

	
10.1 (8.8–11.5)

	
12.7 (11.2–14.2)

	
0.037




	
I need more information on vaccines

	
69.1 (67.0–71.1)

	
13.5 (12.1–15.1)

	
9.8 (8.5–11.2)

	
7.6 (6.5–8.8)

	
0.001




	
Vaccines are a fraud designed to profit pharmaceutical companies

	
12.0 (10.6–13.5)

	
6.3 (5.3–7.5)

	
13.5 (12.1–15.1)

	
68.1 (66.0–70.2)

	
<0.001




	
Influenza vaccination is a human right and must be guaranteed for people that would like to be vaccinated

	
82.5 (80.8–84.2)

	
7.5 (6.4–8.7)

	
7.1 (6.0–8.3)

	
2.9 (2.2–3.7)

	
0.72




	
It is unacceptable that there are no influenza vaccines in the coming season for people that would like to be vaccinated

	
77.7 (75.8–79.5)

	
9.5 (8.2–10.9)

	
8.4 (7.3–9.8)

	
4.4 (3.5–5.4)

	
0.29




	
If there were no free-of-charge influenza vaccine, I would pay for it out of my own pocket

	
38.2 (36.0–40.3)

	
15.4 (13.8–17.1)

	
14.4 (12.8–16.0)

	
32.1 (30.0–34.2)

	
0.41




	
There are different types of influenza vaccine

	
37.0 (34.9–39.2)

	
22.7 (20.9–24.7)

	
14.8 (13.3–16.4)

	
25.5 (23.6–27.4)

	
<0.001




	
I would be more willing to receive a flu shot if it were personalized

	
56.5 (54.3–58.7)

	
15.8 (14.2–17.4)

	
12.2 (10.8–13.8)

	
15.5 (13.9–17.1)

	
0.003








a Comprise response options “Strongly agree” and “More agree than disagree”; b Comprise response options “Strongly disagree” and “More disagree than agree”.
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Table 3. One-year change in perceived credibility of different sources of information on influenza vaccination, by survey (N = 1979).
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Information Source

	
Mean (SD)

	
p

	
Effect Size, d




	
2020 Survey

	
2021 Survey






	
My physician

	
7.4 (2.2)

	
7.9 (2.0)

	
<0.001

	
0.23




	
Public health institutions

	
6.8 (2.4)

	
7.3 (2.2)

	
<0.001

	
0.22




	
My pharmacist

	
6.3 (2.3)

	
7.0 (2.1)

	
<0.001

	
0.32




	
Newspapers/TV

	
4.6 (2.2)

	
5.5 (2.2)

	
<0.001

	
0.37




	
Friends

	
4.4 (2.3)

	
4.5 (2.3)

	
0.054

	
0.04




	
Social media

	
3.2 (2.3)

	
3.7 (23)

	
<0.001

	
0.22
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Table 4. Between-survey comparison of the declared willingness to receive the 2020/21 influenza vaccine (2020 survey) and actual 2020/21 vaccine receipt.
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Willingness to Receive 2020/21 Influenza Vaccine (2020 Survey)

	
2020/21 Season Reported Vaccination (2021 Survey), % (95% CI)




	
Yes

	
No






	
Definitely yes (N = 465)

	
84.9 (81.4–88.1)

	
15.1 (11.9–18.6)




	
Probably yes (N = 408)

	
47.3 (42.4–52.3)

	
52.7 (47.7–57.6)




	
I do not know (N = 282)

	
18.1 (13.8–23.1)

	
81.9 (76.9–86.2)




	
Probably not (N = 444)

	
17.8 (14.3–21.7)

	
82.2 (78.3–85.7)




	
Definitely not (N = 380)

	
11.1 (8.1–14.6)

	
88.9 (85.4–91.9)




	
Total (N = 1979)

	
38.4 (36.3–40.6)

	
61.6 (59.4–63.7)
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Table 5. Reasons for not having influenza vaccination, by survey.
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	Reason
	2020 (N = 997)
	2021 (N = 887)





	Influenza vaccines are designed only to profit pharmaceutical companies
	21.0 (18.5–23.6)
	12.9 (10.7–15.2)



	Influenza vaccines do not work
	17.9 (15.5–20.4)
	12.0 (9.9–14.3)



	I am afraid of needles
	8.5 (6.9–10.4)
	8.2 (6.5–10.2)



	I had a flu shot but developed a fever/cold anyway
	8.5 (6.9–10.4)
	5.5 (4.1–7.2)



	My doctor advised against it
	7.9 (6.3–9.8)
	7.0 (5.4–8.9)



	Flu has diminished drastically since the COVID-19 pandemic began, so I do not think a flu shot is necessary any more
	NA a
	13.9 (11.7–16.3)



	Other
	36.2 (33.2–39.3)
	40.6 (37.3–43.9)







a This item was not assessed in the 2020 survey.
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Table 6. Multivariable logistic regression analysis to predict willingness to receive the 2021/22 influenza vaccine.
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Variable

	
Level

	
aOR (95% CI)

	
p






	
Sex

	
Female

	
Ref

	
-




	
Male

	
1.34 (1.03–1.75)

	
0.032




	
Age

	
1-year increase

	
1.01 (1.00–1.02)

	
0.014




	
Influenza vaccination in the 2019/20 season

	
No

	
Ref

	
-




	
Yes

	
4.11 (2.73–6.19)

	
<0.001




	
Influenza vaccination in the 2020/21 season

	
No

	
Ref

	
-




	
Yes

	
13.62 (9.64–19.25)

	
<0.001




	
COVID-19 vaccination status

	
No, and I do not intend to receive a shot in the future

	
Ref

	
-




	
Not yet, but I will receive a shot as soon as possible

	
5.52 (2.60–11.69)

	
<0.001




	
Not yet, but I have already booked my shot

	
6.13 (2.85–13.21)

	
<0.001




	
Yes

	
9.46 (4.48–19.97)

	
<0.001




	
Vaccines are crucial to guaranteeing public health and should be mandatory

	
Disagree a

	
Ref

	
-




	
Agree b

	
1.87 (1.25–2.80)

	
0.002




	
All vaccines are safe

	
Disagree a

	
Ref

	
-




	
Agree b

	
1.53 (1.10–2.14)

	
0.011




	
Influenza vaccination is a human right and must be guaranteed

	
Disagree a

	
Ref

	
-




	
Agree b

	
2.08 (1.16–3.73)

	
0.014




	
It is unacceptable that there are no influenza vaccines in the future season

	
Disagree a

	
Ref

	
-




	
Agree b

	
2.83 (1.63–4.89)

	
<0.001




	
If there were no free-of-charge influenza vaccine, I would pay for it out of my own pocket

	
Disagree a

	
Ref

	
-




	
Agree b

	
1.64 (1.25–2.16)

	
<0.001




	
I would be more inclined to receive a flu shot if it were personalized

	
Disagree a

	
Ref

	
-




	
Agree b

	
2.37 (1.69–3.34)

	
<0.001




	
Confidence in one’s own physician

	
1-point increase

	
1.18 (1.09–1.28)

	
<0.001








a Comprise response options “Strongly disagree” and “More disagree than agree”; b Comprise response options “Strongly agree” and “More agree than disagree”.
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