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Objectives: To assess and compare influenza and COVID-19 vaccination uptake of Swiss healthcare workers (HCWs) in primary care 2020/21.
Methods: Influenza and COVID-19 vaccination uptake and recommendation behaviours of HCWs in the primary care were assessed using an online semi-structured questionnaire. Associations between vaccination rates and age, language, gender, profession, vaccination history, vaccination training and recommendation behaviours were evaluated using descriptive and multivariable logistic regression analyses.
Results: Vaccinated against COVID-19 in 2020/21 were 91.8% of the 1,237 participating HCWs, while 60.1% were vaccinated against influenza. Physicians and pharmacists presented the highest influenza vaccination rates (87.3%, 73.7%, respectively) compared to nurses (45.8%) and medical practice assistants (52.5%) while COVID-19 vaccination rates were high across all professions. Influenza and COVID-19 vaccination rates were significantly associated with age, profession, vaccination history, vaccination training and recommendation behaviours.
Conclusion: Acceptance for influenza vaccination has increased during the pandemic but is lower than that for COVID-19 among the HCWs. Demographics, vaccination status and vaccination training impact the vaccination behaviour among HCWs and should be considered in future campaigns to increase vaccination uptake.
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INTRODUCTION
Influenza remains one of the world’s greatest public health challenges, leading to an estimated 1 billion cases worldwide, of which 3 to 5 million are severe and resulting in 290,000 to 650,000 influenza-related respiratory deaths [1]. The World Health Organization recommends seasonal influenza vaccination to high-risk groups (the elderly, people of any age with chronic medical conditions), persons having family or regular personal contact to high-risk group, as well as pregnant women and children under 5 years [2]. In addition, it is recommended for all healthcare workers (HCW), as well as staff in nurseries, day-care centres and nursing homes, including healthcare students and interns [3]. In 2009, the Council of the European Union (EU) formulated its recommendations on influenza vaccination aiming to achieve a 75% coverage among at-risk groups by 2015 [4]. Despite this recommendation and the potential dangers of the disease, influenza vaccination rate (IVR) among healthcare workers in Switzerland and elsewhere, is suboptimal [5–7]. Surveys by the Swiss Federal Office of Public Health (FOPH) revealed a 23% IVR in HCWs during the season 2018/19 [6] and about 26% in 2020/21 [5].
In 2020, the COVID-19 pandemic, caused by the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), became a global challenge, especially in the healthcare sector [8]. Worldwide, according to Johns Hopkins University, from 05 January 2020 until 30 January 2023 over 752 million people have been infected with SARS-CoV-2, and over 6.83 million have died from it in 2020/21 [9]. In the EU and European Free Trade Association countries, there were more deaths in 2020 (551,000 death) than the annual average for 2016–2019, as the excess mortality rate reached its highest level in early April 2020 (141% compared to baseline) [10]. According to the FOPH, there were more than 4,170,683 laboratory-confirmed cases of COVID-19 disease in Switzerland and Liechtenstein from 8 June 2020 to 17 October 2022, of which 11,972 died from or with COVID-19 [11]. With 76,195 deaths, the mortality rate in 2020 exceeded the average annual deaths by 12.2% [12].
In addition to various mitigation efforts, such as lockdowns, face-masks, social distancing and hand hygiene, the new COVID-19 vaccines, licenced in December 2020 in Switzerland [13], were promoted as an effort to contain the virus. HCWs with patient contact and caregivers of elderly and chronically ill patients were in the second priority group for access to the vaccination [14].
Studies worldwide show that acceptance of influenza and COVID-19 vaccination depends predominantly on demographic, socioeconomic, and health status factors [15–17]. Other factors resulting in vaccine hesitancy include misinformation, misconception of perceived risk, fear of side effects, mistrust of the pharmaceutical companies and influence of social networks [7, 18, 19]. Studies in Switzerland on the COVID-19 vaccination acceptance showed a cautious, partly sceptical attitude of HCWs towards the licensed vaccines [20, 21]. They revealed that approx. 40% HCW were willing to be vaccinated against COVID-19 shortly before the vaccine was available.
Our study aimed to evaluate IVR, recommendations and reasoning by Swiss HCWs in primary care during the COVID-19 pandemic in 2020/21. Furthermore, we assessed COVID-19 vaccination rate (CVR), recommendations and reasoning and compared these results with the respective influenza results. To assess the possible impact of the pandemic on IVR, we replicated the methodology, sampling design and sampling of the pre-pandemic cross-sectional survey from 2015/16 [22].
METHODS
We hypothesize that the IVR among HCWs in primary care participating in 2015/16 is different from those in 2020/21. Additionally, we hypothesize that there is a difference between CVR and IVR among HCWs participating in 2020/21.
Data Collection
This cross-sectional study was conducted between November 2021 and February 2022 using a online-questionnaire available in three of the four national Swiss languages: German, French and Italian. To ensure comparability with the 2016 survey [22], the same method of data collection was used and the same target population was addressed.
The target population included HCWs in primary care, namely physicians, pharmacists, nurses, medical practise assistants (MPA) and pharmacy technicians as well as public health officers. Potential participants were recruited by participating national professional societies, healthcare leagues and medical networks (Health Maintenance Organisation), who sent a survey link via direct mailing or newsletter to their members. Two reminders were sent. Participation was voluntary and data obtained was fully anonymized. An inquiry to the Ethic Commission of the canton Zürich confirmed that no ethical approval was required (Basec No. 2021-01316).
Questionnaire
To allow a direct comparison to the results of the 2015/16 survey, the same questions regarding influenza vaccination were used [22]. For COVID-19 vaccination, the question template was replicated. The semi-structured questionnaire was developed originally in German by the QualiCCare working group “Influenza vaccination for NCD-patients” and was pre-tested in German for clarity, comprehension and accuracy, after which it was professionally translated into French and Italian, and reviewed by native speaking experts in the working group and others.
The questionnaire, included in the Supplementary Material, was divided into a demographics section, followed by a section concerning influenza and COVID-19 vaccinations. Furthermore, participants were asked whether they were trained to vaccinate. Multiple answers were allowed in the questions concerning reasons for accepting or refusing vaccination and their recommendation; the participants could also add comments in the free-text box for these questions. IP-traceability was suppressed in the Survey Monkey tool, so that, completed questionnaires could neither be retracted nor erased.
Analysis
The raw data from the survey was quantified into the following categories: profession, sex, language, age, status of vaccination training as well as vaccination status, reasons for and against being vaccinated, how often vaccination recommendations were given and underlying reasons for both the influenza and COVID-19 vaccinations. Only cases with complete data were retained for analysis. Language was defined according to the language of the completed questionnaire. Profession was collapsed from 11 to 6 categories and workplace from 11 to 5 categories. For the question pertaining to vaccination training, the four possible responses were collapsed to binary responses by merging yes with “I am currently in training” and no with “I am deciding”. Pearson Chi-squared tests of independence or Fisher’s exact test were performed to evaluate the associations between influenza vaccination status and HCW profession, age, language, vaccination history, status of vaccination training and the prospect of recommending influenza vaccination; similar tests were conducted regarding COVID-19. 2 × 2 continency tables were created to compare data from the 2015/16 survey [22] with the current survey. A multivariable logistic regression analysis was performed to evaluate the odds of being vaccinated against influenza and COVID-19, respectively, and sex, age, language and profession; crude and adjusted odds ratios (OR) and 95% confidence intervals (CI) were calculated. A p-value < 0.05 was considered significant. Data analysis was performed using STATA (Version 17.0).
RESULTS
Participant Characteristics
Of 1,378 HCWs who completed the questionnaire, 1,237 cases were kept for analysis after data cleaning. Excluded from the analysis were 93 HCWs who reported the hospital as their place of work and 48 HCWs did not answer all questions relevant to the analysis.
Participation among pharmacists (33.8%) was highest, followed by MPA (27.9%) then by physicians (16.9%) and finally nurses and pharmacy technicians (4.8% and 4.9%) (Table 1).
TABLE 1 | Vaccination rates and recommendation for influenza and COVID-19 vaccinations among healthcare workers, detailed by profession, vaccination training and influenza season (Switzerland 2020/21).
[image: Table 1]The questionnaires were answered by 67.4% of the HCW in German, 29.8% in French and 2.8% in Italian (Table 2). Differences can be seen in sex and age with participation in the survey being higher among women (84.3%) (Table 2) and those aged 31–60 years (total 79.3%, Table 3). The majority of the participants were between 31–60 years of age, with a median age of 47 [Interquartile Range (IQR) 18–65] (Table 3), and by profession pharmacists (33.8%) and MPAs (27.9%) (Table 1).
TABLE 2 | Vaccination rates and recommendation for influenza and COVID-19 vaccinations among healthcare workers, detailed by language region, sex, vaccination training and influenza season (Switzerland 2020/21).
[image: Table 2]TABLE 3 | Vaccination rates and recommendation for influenza and COVID-19 vaccinations among healthcare workers, detailed by age group and influenza season (Switzerland 2020/21).
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Overall, the IVR among participating HCW was 60.1% in 2020/21 compared to 40.2% in 2015/16 (p < 0.001, Table 1). Physicians presented the highest IVR (85.6%), followed by pharmacists (73.0%) and MPAs (52.5%) (p < 0.001, Table 1). 55.5% of all HCWs indicated that they planned to also get vaccinated against influenza in the upcoming 2021/22 season (p < 0.001, Table 1).
In 2020/21, there were significant differences between influenza vaccination status, profession, sex and age, but not for language (Tables 1–3). IVR among male participants were 72.1% compared to 57.9% females (p < 0.001, Table 2). Similarly, there was a significant difference in IVR across all age groups (p < 0.001, Table 3). The intention to get vaccinated in the next influenza season decreased for those ≤50 (47.6%), while it remained equally high for those >51 (67.2%). There was no significant difference in IVR across the different languages in 2020/21 (p = 0.931, Table 2). However, fewer French-speaking participants (48.9%) planned to get vaccinated against influenza in 2021/22 while the intention remained the same for the German- and Italian-speaking ones (58.2% and 60%, respectively, p = 0.004, Table 2).
We also examined the relationship between status of vaccination training, language, sex, age group, profession and influenza vaccination status in a multivariable logistic regression analysis (Table 4, Part A). Physicians and pharmacists have significantly higher odds of being vaccinated against influenza than nurses [Adjusted Odds Ratio (AOR): 6.10 (95% CI 3.12–11.92, p < 0.001) and 3.40 (95% CI 1.90–0.06, p < 0.001), respectively]. Compared to participants aged 16–20, all other age groups had significantly higher odds of being vaccinated against influenza, with the highest odds by aged 51–60 (AOR 9.71; 95% CI 2.08–45.24, p = 0.004).
TABLE 4 | Logistic regression analysis during the influenza and COVID-19 season (Switzerland 2020/21).
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The overall CVR among the participating HCW was 91.8% during the season 2020/21 with two peaks between May to July and November to December (Table 1), with physicians (95.7%) and pharmacists (94.7%) being best vaccinated (p = 0.002). There was no significant difference in CVR in regard to sex (p = 0.637) and language (p = 0.081) among the participants (Table 2). However, there was a significant association with age (p = 0.018; Table 3).
The multivariable logistic regression analysis of COVID-19 vaccination status and status of vaccination training, language, sex, age and profession yielded the same trend as seen with influenza (Table 4, Part B). Physicians and pharmacists have significantly higher odds of being vaccinated against COVID-19 than nurses [AOR: 3.40 (95% CI 1.19–9.73, p = 0.022) and 3.27 (95% CI 1.33–8.03, p = 0.010), respectively]. However, French-speaking HCWs have significantly lower odds of being vaccinated against COVID-19 than their German-speaking counterparts [AOR: 0.60 (95% CI 0.39–0.96, p = 0.034)].
Reasons for Getting and Not Getting Vaccinated Against the Influenza and COVID-19
Patient protection (81.9%) and personal protection (81.9%) were the main reasons for HCWs to get vaccinated against influenza; in contrast, the main reasons for a vaccination against COVID-19 were personal protection (83.0%), way out of the pandemic (78.8%), family protection (73.2%) and patient protection (71.0%), followed by herd immunity (66.1%), role model (55.4%), social pressure (8.3%) and obtaining a COVID-19 vaccination certificate (27.5%) were further reasons for getting vaccinated against COVID-19 (Supplementary Figure S1). There were no significant differences across the language.
Reasons for not getting vaccinated against the influenza and COVID-19 were more diverse (Supplementary Table S1).
We also asked the HCWs whether a COVID-19 infection influenced their decision to get an influenza vaccination: 70.7% responded no, 27.4% yes and 1.9% did not know, with no difference between sex and language of the HCW (Supplementary Table S2).
Recommendation of Influenza or COVID-19 Vaccination to Their Patients
Of all the HCWs surveyed, pharmacists (77.5%) were the most likely to recommend the influenza vaccination to their patients, followed by MPA (69.9%), physicians (64.6%) and nurses (61.0%); this distribution is similar for COVID-19 vaccination (89.0%, 77.1%, 76.6% and 72.9%, respectively) (Table 1). The most common reasons for recommending the influenza and COVID-19 vaccinations were patient protection (81.5% and 93.9%, respectively) and conviction (47.0% and 64.3%, respectively). 75.9% HCWs also cited family protection and social pressure as a reason for recommending the COVID-19 vaccination (Supplementary Figure S2; Supplementary Table S3). 5% respondents added new reasons for recommending vaccination such as: herd immunity, way out of the pandemic and solidarity.
There was no difference between sex and recommendation of influenza (p = 0.414, Table 2) and COVID-19 (p = 0.425, Table 2) vaccinations. In contrast, there was a significant association between language and recommendation of both vaccinations: 86.7% Italian-speaking HCWs recommended the COVID-19 vaccination whereas only 76.4% German- and 73.1% French-speaking HCWs have done that (p = 0.003, Table 2); for influenza it was 71.4%, 64.3%, and 64.9%, respectively, p = 0.047, Table 2). HCWs aged 21–30 and those >50 also have a significantly higher prospect of recommending influenza (p = 0.045, Table 3) and COVID-19 (p = 0.019, Table 3) vaccinations than other age groups.
The Impact of Vaccination Training on HCWs
Table 1 shows that 68.6% of the HCWs surveyed had vaccination training, with the most being physicians (86.6%) and MPA (87.8%), followed by pharmacists (71.8%) while only 45.8% nurses and 30.0% of pharmacy technicians were trained (p < 0.001). There was no difference between male (67.9%) and female (69.0%) (p = 0.756), but there was a significant difference among the different languages of the participants where 73.4% French-speaking and 74.3% Italian-speaking HCWs had vaccination training compared to 66.3% German-speaking HCW (p = 0.040, Table 2). HCWs aged 21–40 received significantly more training than the other age groups (p = 0.049, Table 3). The results were similar for COVID-19. In Table 6, we see a significant association between training status of the HCWs and their influenza and COVID-19 vaccination status. 77.4% HCWs who can vaccinate are themselves vaccinated against influenza (p < 0.001) and 69.5% against COVID-19 (p = 0.021); it was only 22.6% and 30.5%, respectively, for HCWs who had no vaccination training.
There was also an association between vaccination training and vaccination recommendation (Table 5): 73.9% of the respondents who had training in vaccination, always recommended influenza vaccinations to their patients or clients compared to only 44.6% who had no vaccination training (p-value < 0.001, Table 5). For the COVID-19 vaccination, it was 82.9%, compared to 59.8% (p-value < 0.001, Table 5), respectively.
TABLE 5 | Recommendations of influenza and COVID-19 vaccinations by healthcare workers, detailed by vaccination status and level of vaccination training (Switzerland 2020/21).
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In Tables 5, 6, we display the association between vaccination history on vaccination uptake, intent to get vaccinated and recommendation of vaccination for both influenza and COVID-19. Table 6 shows that of the 86.7% respondents who were vaccinated against influenza also intended to get vaccinated again in 2021/22 (p < 0.001) and 98.4% (p < 0.001) were vaccinated against both influenza and COVID-19. Furthermore, 78.1% who were not vaccinated against the influenza in 2020/21 will also remain unvaccinated against influenza in 2021/22. In contrast, 82.0% of the respondent who were not vaccinated against the influenza, were vaccinated against COVID-19. A significant association between the respondents’ vaccination status and the prospect of recommending either influenza or COVID-19 vaccination was also observed (p-value < 0.001; Table 5): among the respondents who were vaccinated against influenza, 78.3% recommended the vaccination to their patients or clients whereas only 44.1% of the non-vaccinated respondents did. This difference was even more evident for COVID-19 among those vaccinated, with 81.2% recommending the COVID-19 vaccine, and only 13.9% of non-vaccinated HCWs did.
TABLE 6 | Vaccination status of healthcare workers related to level of vaccination training and vaccination history (Switzerland 2020/21).
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Our study showed that 60% of our participants from the primary care sector were vaccinated against influenza during the flu season 2020/21. Compared to the study conducted in 2015/16, this was a 20-percentage-point increase, from 40% to 60% (p < 0.001); this difference should be taken with caution as the demographic structure in terms of age, sex, profession of the two study populations in the cross-sectional studies were not identical [22]. Our results were higher than those obtained by the FOPH for influenza seasons 2019–2022, which were each well below 30% [5, 25]. These discrepancies are due to different study designs (telephone survey vs. online survey), different target populations (undefined HCW vs. only HCW involved in primary care) and time of data collection (March vs. November–February). Although we did not find any international publications concerning IVR in HCWs in primary care, they seemed to increase during the pandemic period [26–30]. IVR ranged from 53.6% in a multicentre observational study conducted in Italy [26], to 60.2% from an anonymous online cross-sectional survey conducted in Germany [27], to 78% according to an online survey from Ireland [28].
The significant positive trend in vaccination readiness among HCWs detected between the two compared surveys before (2015/16) and during (2020/21) the pandemic also continues into 2021/22 as the intention to be vaccinated remains high at 56%. Our study also confirmed that a history of influenza or COVID-19 vaccination is a strong predictor of current and future vaccination uptakes and recommendations, as has been shown in 2015/16 and other studies [22, 31, 32]. A recent study by Li et al. (2022) found that the COVID-19 pandemic was positively associated with getting an influenza vaccination [33]. The increase may be due to the desire for personal protection upon encounter with suspected or confirmed COVID-19 patients [34], as symptoms of the two respiratory diseases are similar, as well as to increase patient safety. 27% of respondents from our study admitted that the COVID-19 pandemic influenced their decision to get vaccinated against influenza. Fear of the inability to work was given by several respondents as a reason for precautionary influenza vaccination.
Our results showed that 92% of HCWs were vaccinated against COVID-19, which was higher than those of the general population and confirmed by other studies [30, 35]. The Swiss Medical Society’s survey of physicians’ willingness to vaccinate against COVID-19 revealed that 85% of the primary care physicians in Switzerland had already been vaccinated in June/July 2021, and 5% planned to be vaccinated by the end of the same year [30]. Published data from the German Central Institute for Statutory Health Insurance Physicians [36] on the Corona vaccination campaign showed that CVR was 97.7% among physicians in primary care and 90.4% among non-physician staff, which were significantly higher than the general population average for the corresponding age group [29].
Vaccination Status by Profession, Language and Age
Our survey confirmed that participating physicians and pharmacists were better vaccinated against influenza and COVID-19 than other HCWs—this corresponds to the results from 2015/16, along with more current research [22, 33, 37–39], while nurses’ and MPAs’ vaccination rates corresponded to the general population [39, 40]. The higher vaccination propensity of physicians and pharmacists may be associated with both a higher level of education and a more available vaccination training in their medical education curriculum [41]. Despite nurses and MPA also being trained to vaccinate, studies have shown their hesitation regarding vaccinations [42, 43]. However, IVR for nurses and MPA have increased significantly from 29% to 13% in 2015/16 to 48% and 51% in 2020/21, respectively. The Swiss Health Survey 2017 also revealed a positive association of vaccination uptake with a healthcare profession and/or an underlying chronic disease, in addition to other known factors [44]. The OKaPII study of the Robert Koch Institute showed an increase in IVR among German physicians from 59% in 2017/18 to 79% in the 2019/20 influenza season and from 31% to 47% for nurses, respectively [45].
In contrast to the 2015/16 survey [22] and other vaccination studies in Switzerland [16, 44], IVR in 2020/21 had no association with the language of the HCWs. This phenomenon could be an influence of the pandemic. IVR and CVR were equally high for all three languages in 2020/21, but the intention to vaccinate in 2021/22 was lowest among the French-speaking HCWs, but which matches pre-pandemic estimates. This contradicts the previously published association between language and vaccination uptake in Switzerland [22, 44, 46] and warrants further investigation.
Taken alone, age continues to be positively associated with influenza and COVID-19 vaccination uptake among HCWs, as also confirmed in other national and international studies [15, 17, 21, 22, 33, 37]. This is also confirmed in the multivariable logistic regression for influenza, but for COVID-19 vaccination, age was no longer a predictor of getting vaccinated during the 2020/21 season. This result again shows an overreaching impact of the pandemic on vaccination uptake [31, 47].
Reasons for and Against Vaccination
Main personal motives for vaccination among HCW such as self-protection, patient protection, and protection of family members have been confirmed in this study, in the study from 2015/16 and others [17, 22, 33, 38, 48–50]. During the COVID-19 pandemic additional reasons for getting vaccinated were also common, such as herd immunity/solidarity, way out of the pandemic, obtaining a COVID-certificate, and social pressure [27]. In the current survey, solidarity was frequently mentioned as a reason for vaccination against both viral infections, even though, this was expressed differently: some giving priority to elderly and at-risk patients for influenza vaccinations in view of vaccine shortages, but also getting vaccinated as a way for society to exit the pandemic.
The most common reasons for refusal of influenza vaccination included not belonging to the risk group, trust in the immune system, and doubts about the effectiveness of the vaccine [49, 51–54]. In addition to those mentioned above, reasons for refusal and hesitation about COVID-19 vaccination included lack of awareness of the risk of disease and doubts about the safety of the vaccine, because the vaccine was newly developed and launched very quickly, and fears that it was unnecessary [34, 55]. Our results also showed that non-vaccinated HCWs recommended influenza vaccination (44.1%) to their patients significantly more often than COVID-19 vaccination (13.9%), which may reflect more trust in the longstanding influenza than the new COVID-19 vaccine [46, 50, 56].
Influence of Vaccination Training on HCW Vaccination Status and Recommendations
Our survey shows that training in vaccination was highly correlated with vaccination uptake and recommendation to their patients, which was also observed in another study [50]. Only 46.6% of the responding nurses stated they were able to vaccinate. These results contradict the answers from another Swiss survey among all cantonal health authorities which claimed that nurses are generally authorized to vaccinate in delegation of a physician, while one canton even authorized nurses to vaccinate with full autonomy [57]. This could be due to a misunderstanding of the expression “vaccination training” in our questionnaire or the fact that the nurses neither vaccinate nor trust themselves to vaccinate.
In view of the revealed positive association of vaccination training and vaccination status, optimizing vaccination training among HCWs could result in better understanding, more in-depth information about vaccinations and, consequently, possible higher vaccination acceptance. This could be a reason for the stark increase of the vaccination uptake and acceptance among pharmacists compared with 2015/16, when the first Swiss cantons authorized trained pharmacists to vaccinate against influenza and other infectious diseases [58]. At the time of this survey, 25 of 26 cantons permitted trained pharmacists to vaccinate while trained pharmacy technicians were permitted to vaccinate against COVID-19 in two cantons. The fact that more pharmacists are getting trained in vaccination may plausibly account for the increasing vaccination uptake among pharmacists and pharmacy technicians as well as for the increased prospect of recommending vaccinations.
Limitations
The major limitation of this study is that it may not be representative of the general HCW population working in the primary care setting in Switzerland and thus generalization of the results is limited. The exact sample size of the participants (n) and thus the response rate cannot be established as we do not know whether the recipients received, opened or read the direct e-mailings or newsletters sent by their participating health organizations. As the interprofessional non-profit association QualiCCare is invested in increasing the quality of care of chronic patients in the primary care setting in Switzerland, its member organizations might be more aware of best practise recommendations and thus, answers of recipients of these direct e-mailings and newsletters could be positively skewed. Additionally, there could be selection bias, as HCWs interested in the topic, were more likely to participate in the survey. As there is a tendency for more females to be employed in the healthcare sector and they participate more often than men in health studies, our study population was also skewed towards females; however, recent publications calculated that, although it did not encompass all HCW included in the sampling frame, there are 87.2% female HCW (not including doctors, pharmacists and pharmacy technicians) working in nursing/assisted living and retirement homes; there are 41.2% female doctors working in a private practice and 77% of all practicing pharmacists were female [59–61]. Furthermore, although this study targeted HCWs in the primary care sector, 93 participants declared that they worked in a hospital. Information on how they obtained the survey link is not available, but they have been removed from the study. Moreover, as this is a cross-sectional study, association and, not causation can be determined. Finally, since influenza vaccination is not routinely recorded in vaccination records, we relied on the participants’ self-report, which could lead to recall and selection biases [62]. For COVID-19 vaccination, we expect very low recall bias as it was relatively new and participants could easily review their vaccination certificate via the readily available and popular COVID-19 app [63].
Another limitation concerns the questionnaire as despite having been pretested, the question regarding the vaccination training could be misunderstood and could produce biased results. It is not clear if respondents understood the vaccination training as the practical training of the vaccination act or the theoretical aspect of vaccinations in general. This could be an explanation that some HCWs claimed to not having been trained in vaccination in spite of this being part of their professional curriculum.
Conclusion
Swiss HCWs in primary care participating in our study have higher IVR and CVR than the published data for the general population in Switzerland. Moreover, IVR seems to have increased from the pre- to peri-pandemic phases in our study population. HCW tended to be better vaccinated against COVID-19 than influenza, with little variations across professions. The same observations apply for recommendations of vaccination. However, more HCW tended to be vaccinated against COVID-19 than their tendency to recommend these respective vaccinations to their patients, which is the opposite with influenza. The pandemic may have an overreaching impact on vaccination behaviour while also confirming new reasons to get vaccinated, such as solidarity, herd immunity and COVID-certification. Vaccination history and vaccination training play an important role in HCW’s current and future vaccination uptake as well as recommendation of vaccination to their patients. Taken together, these factors can be used to develop new vaccination campaigns and strategies to increase vaccination uptake for the HCWs and ultimately, the general population.
As our results only show vaccination uptake in Swiss primary care settings, this survey should therefore be repeated in hospital settings for a more encompassing overview of HCW vaccination uptake and behaviours in Switzerland.
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Female 1,043 0.7971 0.4357 1.4582 0.462 1.2622 0.6481 24583 0.493
Diverse 4 1 = = S 1 = = =
Pearson chi2(2) = 0.9022 Pr = 0.637
Age group
16-20 17 Ref - - - Ref - = =
21-30 128 1.2293 0.3222 46891 0.762 1.0415 02617 41447 0.954
3140 241 22448 05668 8.4446 0232 1.8525 04727 7.2597 0376
41-50 354 2.4015 06522 8.8427 0.188 21599 05628 8.2882 0262
51-60 386 37245 09927 139737 0051 3.3862 08650 13.2554 0.080
60+ 11 27589 06539 116396 0167 22016 04949 97941 0300
Pearson chi2(§) = 13.7073 Pr = 0.018
Profession
Nurse 17 Ref - - - Ref - - -
Physician 128 3.4858 1.2813 9.4828 0.014 3.4043 1.1909 9.7319 0.022
Pharmacist 241 2.8235 1.1947 6.6733 0.018 3.2692 1.3314 8.0271 0.010
MPA 354 1.3464 05922 3.0612 0478 1.6680 06789 40077 0265
Pharmacy 386 1,019 03556 2.9235 0971 1.5810 05199 48078 0.420
technician
Other 11 1.1154 0.4563 2.7267 0811 1.4216 0.5615 35991 0.458

Pearson chi2(5) = 19.0178 Pr = 0.002

n, number of particioants: Total n = 1,237: Ref. reference; Cl, confidence interval.
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Demographics Physician
Influenza season
2015/16 [22) 151 (14.2)
2020/21 209 (16.9)
Workplace
Private practise 200 (95.7)
Pharmacy 105
Health league 1005
Homecare -
Others 7683
Vaccination training 181 (86.6)
Yes

Vaccination uptake

Influenza 2015/16 [22] 118 (78.1)
Vaccinated

Recommend® 101 (67.3)
Influenza 2020/21

Vaccinated 179 (85.6)
Recommend® 135 (64.6)
Influenza 2021/22°

I plan to get vaccinated 176 (84.2)
COVID-19 2020/21

Vaccinated 200 (95.7)
Recommend® 160 (76.6)
= number of participants.

Profession, n (%)

Pharmacist

433 (40.9)
418 (33.8)

394 (94.3)
102

23(5.5)
300 (71.8)

205 (47.3)

264 (61.8)

305 (73.0)
324 (77.5)

285 (68.2)

396 (94.7)
372 (89.0)

Nurses

110 (10.4)
50 (4.8)

8(13.6)
1(1.7)
8(13.6)
28(47.5)
14(23.7)

27 (45.8)

32(29.0)

62 (57.4)

27 (45.8)
36 (61.0)

27 (45.8)

51 (86.4)
43 (72.9)

MPA

100 (9.4)
345 (27.9)

325 (94.2)

20 (58)
303 (87.8)

13 (13.0)

42 (433)

181 (52.5)
241 (69.9)

146 (42.3)

309 (89.6)
266 (77.1)

Pharmacy technician

140 (13.2)
60 (4.9)

53 (88.3)

7(11.7)
18 (30.0)

34(24.2)

38 (27.5)

22(36.7)
27 (45.0)

21(35.0

52 (86.7)
38 (63.3)

“Others Profession: psychosocial therapist, administration, public health specialist, social worker, other healthcare profession.
“For the variable recommend, there were four possible answers (ves, 1o, no patients, only in certain cases), but only the responses for "yes” are displayed. p-values are calculated for all

four possible answers.

Others®

123 (11.6)
146 (11.8)

10 (6.8)
6(4.1)
61(41.8)
6(4.1)
63 (43.1)

20 (13.7)

23 (19.4)

40 (33.3)

29 (19.9)
37 (25.3)

31212

128 (87.7)
57 (39.0)

p-value

<0.001

<0.001

<0.001
<0.001

<0.001

0.002
<0.001

Total, n

1,057
1,237

543 (43.9)
455 (36.8)
716.7)
3428
134 (10.8)

849 (68.6)

425 (40.2)

547 (52.6)

743 (60.1)
800 (64.7)

686 (55.5)

1,136 (91.8)
936 (75.7)

“For the variable Influenza 2021/22, there were three possible answers (yes, no, do not know), but only the responses for ‘yes” are displayed. p-values are calculated for all three possible

answers.
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Demographics

Influenza season Sex®, n (%) Language, n (%)
f m d p-value DE FR T p-value

2015/16 [22] 793(750) 264 (25.0) - - 713(67.5) 289273  55(52) -
2020/21 1043(843) 190 (154)  4(032) = 834 (67.4)  368(29.8  35(28 =
Swiss Population 2021, % (23, 24] 503 49.7 - 623 226 83
Vaccination training

Yes 720(690) 129 (67.9) - 0756 553(66.3  270(734) 26(743)  0.040
Vaccination uptake
Influenza 2015/16 [22]

Vaccinated 275(347) 150 (56.9) - <0001  266(37.3) 139(481) 20(36.4) 0006

Recommend® 380 (48.7) 167 (64.2) o <0.001 334 (47.9) 182 (63.2) 31 (57.4) <0.001
Influenza 2020/21

Vaccinated 604 (57.9) 137 (72.1) 2 (50.0) <0.001 499 (59.8) 222 (60.3) 22 (62.9) 0.931

Recommend® 672(64.4)  127(668) 1(250) 0414  536(643)  289(649) 25(71.4) 0047
Influenza 2021/22°

1 plan to get vaccinated 548(525)  136(716) 2(50.0) <0001  485(s82) 180(489)  21(60.0) 0004
COVID-19 2020/21

Vaccinated 955 (91.6) 177 (93.2) 4 (100) 0.637 773 (92.7) 329 (89.4) 34 (97.1) 0.081

Recommend® 790(757) 144 (758) 2(500) 0425  637(764) 260(731) 30(867) 0008

Male (m), female (7, other (d).
*Sex.

Total, n
1,057

1,237
8,738,791

849 (68.6)
Total, n (%)

425 (40.2)
547 (52.6)

743 (60.1)
800 (64.7)

686 (55.5)

1,136 (91.8)
936 (75.7)

“For the variable recommend, there were four possible answers (ves, 1o, no patients, only in certain cases), but only the responses for "yes” are displayed. p-values are calculated for all
four possible answers, using Fisher's exact test.
“For the variable Influenza 2021/22, there were three possible answers (yes, no, do not know), but only the responses for ‘yes” are displayed. p-values are calculated for all three possible

answers.
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