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Abstract 10 

Background: Vaccination is an effective strategy to reduce morbidity and mortality from coronavirus 11 

disease 2019 (COVID-19). However, the uptake of COVID-19 vaccination has varied across and within 12 

countries. Switzerland has had lower levels of COVID-19 vaccination uptake in the general population 13 

than many other high-income countries. Understanding the socio-demographic factors associated with 14 

vaccination uptake can help to inform future vaccination strategies to increase uptake. 15 

Methods: We conducted a longitudinal online survey in the Swiss population, consisting of six survey 16 

waves from June to September 2021. Participants provided information on socio-demographic 17 

characteristics, history of testing for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 18 

social contacts, willingness to be vaccinated, and vaccination status. We used a multivariable Poisson 19 

regression model to estimate the adjusted rate ratio (aRR) and 95% confidence intervals (CI) of COVID-20 

19 vaccine uptake. 21 

Results: We recorded 6,758 observations from 1,884 adults. For the regression analysis, we included 22 

3,513 observations from 1,883 participants. By September 2021, 600 (75%) of 806 study participants 23 

had received at least one vaccine dose. Participants who were older, male, and students, had a higher 24 

education, household income, and number of social contacts, and lived in a household with a medically 25 

vulnerable person were more likely to have received at least one vaccine dose. Female participants, 26 

those who lived in rural areas and smaller households, and people who perceived COVID-19 measures 27 

as being too strict were less likely to be vaccinated. We found no significant association between 28 

previous SARS-CoV-2 infections and vaccination uptake. 29 
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Conclusions: Our results suggest that socio-demographic factors as well as individual behaviours and 30 

attitudes played an important role in COVID-19 vaccination uptake in Switzerland. Therefore, 31 

appropriate communication with the public is needed to ensure that public health interventions are 32 

accepted and implemented by the population. Tailored COVID-19 vaccination strategies in Switzerland 33 

that aim to improve uptake should target specific subgroups such as women, people from rural areas 34 

or people with lower socio-demographic status. 35 

Keywords: Vaccine, COVID-19, contact survey, social contact, socio-demographic characteristics, 36 

Switzerland 37 

 38 

Introduction 39 

Vaccines can prevent symptomatic infections, severe disease, and death from coronavirus disease 40 

2019 (COVID-19). The evidence of vaccine effectiveness comes from randomised clinical trials and 41 

real-world data (1,2). Although effective vaccines with a favourable safety profile are available against 42 

a wide range of pathogens, public confidence in vaccination has declined in some countries, and some 43 

population groups are increasingly reluctant to be vaccinated (3). The World Health Organization 44 

(WHO) ranks vaccine hesitancy among the top ten global health threats (4). Investigating the factors 45 

associated with vaccine hesitancy and lower vaccination uptake could help to develop strategies to 46 

minimise the impact of COVID-19 and future epidemics. 47 

 48 

Several studies have reviewed factors that may be associated with COVID-19 vaccination uptake. A 49 

systematic review indicated that socio-demographic factors and perceptions of risk and susceptibility to 50 

COVID-19 were associated with the intention to get vaccinated and that vaccine attributes influenced 51 

vaccination intention, while receiving negative information about vaccines and working in healthcare 52 

resulted in lower intention to get vaccinated (5). Switzerland has had lower levels of COVID-19 vaccine 53 

uptake in the general population than many other high-income countries (6). A prospective cohort study 54 

in Switzerland found that vaccination uptake was multifactorial and associated with socio-demographic 55 

characteristics, health status, trust in institutions, fears of side-effects and expected risk of severe 56 

COVID-19 (7). A further understanding of how socio-demographic and behavioural factors were 57 

associated with vaccine uptake, while accounting for the age-dependent roll-out during the COVID-19 58 

vaccination program in Switzerland, will help to improve future vaccination strategies. 59 
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 60 

The objective of this study was to analyse the association of socio-demographic and other factors with 61 

COVID-19 vaccination uptake during the roll-out of the vaccination program in the general population 62 

in Switzerland. First, we conducted an online survey with six survey waves from June to September 63 

2021. Second, we studied vaccination uptake in the survey population using a Poisson regression 64 

model. Finally, we investigated whether the participants’ characteristics were associated with missed 65 

survey waves. 66 

 67 

Methods 68 

This study was conducted as part of the CoMix study, which is a longitudinal online survey about social 69 

contact patterns during the COVID-19 pandemic in more than 20 countries in Europe and is described 70 

in detail elsewhere (8,9). The questionnaire included socio-demographic characteristics, attitudes and 71 

practices towards public health interventions against COVID-19 and social contact behaviours. 72 

Questions about social contacts were based on the POLYMOD survey, conducted in 2008 (10). 73 

 74 

In the longitudinal CoMix study design, a!"#$%&'!()!*+'!#,-&*!./01!2'#3"4!567""!%(%-&#*7(8!6#"!7897*',!75 

:2! *+'!$#3;'*! 3'"'#3<+!<($%#82! =%"("!>?@= to take part in repeated survey waves. We aimed to 76 

include 1,000 participants per survey wave, who were representative of the population in Switzerland 77 

using quotas on age, gender, and region of residence. We compared the characteristics of the 78 

participants with Swiss demographic data as reported by the Federal Statistical Office (FSO) (11) and 79 

the vaccination uptake of the participants with the vaccination monitor from the Federal Office of Public 80 

Health (FOPH) (12). We used data from six online surveys from June to September 2021 (B1-B6). 81 

Enrolment of new participants continued over the first three waves, primarily due to inconsistent 82 

participation and to ensure a sufficient sample size. 83 

 84 

Participants provided sociodemographic information, including age (categorised as [18,30), [30,40), 85 

[40,50), [50,60), [60,70), and 70+ years, which follows the categorisation of other CoMix studies, where 86 

the square bracket means including and the parenthesis means everything below that value), gender 87 

(female or male), region (urban or rural), residence (nomenclature of territorial units for statistics (NUTS) 88 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
perpetuity. 

 is the author/funder, who has granted medRxiv a license to display the preprint in(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted March 20, 2023. ; https://doi.org/10.1101/2023.03.13.23287183doi: medRxiv preprint 

https://doi.org/10.1101/2023.03.13.23287183
http://creativecommons.org/licenses/by-nc-nd/4.0/


 

 4 

regions of Switzerland), country of birth (Switzerland, European Union (EU), or non-EU), educational 89 

level (low (obligatory school and vocational education), middle (high school and advanced vocational 90 

education), and high (bachelor or higher)), employment level (unemployed, student, homemaker, 91 

retired, or unemployed due to health reasons), net household income (<5,000, 5,001-10,000, or 92 

>10,000 CHF), household size, and whether they were living with a medically vulnerable individual. 93 

They also reported social contact behaviours (number of physical contacts), vaccination status, 94 

willingness to be vaccinated, and attitudes towards COVID-19 measures. Participation in the study was 95 

voluntary but each participant received 5 CHF per survey wave. We conducted all analyses using 96 

anonymised data in R version 4.2.1 and the code is available on GitHub: 97 

https://github.com/ISPMBern/comix. The study was approved by the ethics committee of the Canton of 98 

Bern (project number 2020-02926). We followed the STROBE Statement to report this study (13).  99 

 100 

The primary outcome of the analysis was having received the first dose of the COVID-19 vaccine. In 101 

Switzerland, COVID-19 vaccines were approved in December 2020 (Swiss Agency for Therapeutic 102 

Products 2020) andmRNA vaccines (Moderna and Pfizer-BioNTech) were most widely used. In 103 

addition, we reported the prevalence of fully vaccinated individuals in Switzerland by the end of our 104 

study period in September 2021 (defined as having received at least two doses). 105 

 106 

We described vaccination uptake over time. First, we reported the willingness to be vaccinated as 107 

reported in the survey. Second, we modelled the primary outcome (vaccination uptake) as a point 108 

process using Poisson regression with the logarithm of the observation time (the length of the interval 109 

between follow-up surveys per participant) as offset for vaccination uptake (14). We set time zero to be 110 

1 January 2021, shortly after the administration of the first vaccinations. All participants' observations 111 

were included until they reported having received the first dose, if applicable, and were censored 112 

thereafter. We included data recorded on unvaccinated participants at all timepoints. We derived rates 113 

from the exponentiated coefficients of the Poisson regression model. 114 

Vaccination status was the dependent variable, and the following factors were covariates: time (survey 115 

wave), age, gender, region, residence, country of birth, education level, employment level, net 116 

household income, household size, vulnerable group within the household, testing for severe acute 117 

respiratory syndrome coronavirus 2 (SARS-CoV-2), number of contacts, and attitude towards COVID-118 
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19 measures. We performed univariable and multivariable regression models and reported the rate ratio 119 

(RR) and adjusted RR (aRR) with 95% confidence intervals (CI), controlling for all covariates. The last 120 

three covariates could change over time for participants. We included time by survey waves and 121 

modelled an interaction with age to account for the different times at which vaccines became available 122 

for different age groups. 123 

 124 

In a sensitivity analysis, we set time zero to be 1 June 2021, which was just before the first survey wave. 125 

We performed further sensitivity analyses and compared the results from the Poisson regression model 126 

to those derived using Cox proportional hazards regression models. We ran Cox regression models 127 

with and without inverse probability weighting cumulatively over time (IPWC) to account for dropouts 128 

(15). We defined missingness as when a participant was absent in any survey wave after recruitment. 129 

To estimate these probabilities, we used logistic regression with all observations and all covariates from 130 

the main regression model plus the primary outcome. Further, we use each participant's last observation 131 

to test whether the missingness of a survey wave was associated with covariates that we previously 132 

described. 133 

 134 

Results 135 

This study included six survey waves from 3 June 2021 to 9 September 2021, with participants enrolled 136 

during the first three waves (Table 1; Supplementary Figure 1; Supplementary Figure 2). We followed 137 

participants for 55 days on average (range: 0-103 days). The study included 6,758 observations from 138 

1,884 participants. Overall, 918 (49%) were females and 956 (51%) were males. Participants’ age 139 

ranged from 18 to 90 years with a median of 47 years. The study population was largely representative 140 

of the Swiss population (Supplementary Table 1). For the regression analysis, we included 1,883 141 

participants (one participant had missing data for vaccination status). Further, we identified missing data 142 

for six observations from three participants (four for vaccination status and two for contact information). 143 

We excluded these observations from regression analyses. Of all who participated from June to 144 

September 2021, 443 (24%) did not miss any waves, 363 (19%) missed at least one survey wave, and 145 

1,078 (57%) dropped out before the last wave. 146 

 147 
Table 1: Overview of survey waves. 148 
Survey 
wave 

Start date, 
year-month-day 

End date, year-
month-day 

Number of 
participants 

Number of 
newly enrolled 

Number of 
missing                

Number of 
returning 

Number of 
participants  
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participants participants 
who had been 
previously 
enrolled 

participants 
after missing at 
least one wave 

with no  
missing 
variables 

B1 2021-06-03 2021-06-14 996 996 0 0 996 
B2 2021-07-02 2021-07-19 1,559 800 237 0 1,558 
B3 2021-07-20 2021-07-29 1,324 88 392 69 1,322 
B4 2021-08-10 2021-08-16 1,120 0 393 189 1,119 
B5 2021-08-26 2021-09-01 953 0 354 187 952 
B6 2021-09-09 2021-09-15 806 0 367 220 805 
 149 
 150 

From May 2021 onwards, the COVID-19 vaccination campaign in Switzerland targeted the entire adult 151 

population and uptake increased during the study period (Figure 1A). Vaccination uptake in our study 152 

population was higher than in the overall population of Switzerland. In the first survey wave of June 153 

2021, 533 (54%) had at least one vaccine dose compared with 43% of the general Swiss population. 154 

This increased to 75% by the sixth survey wave, compared with 70% in the general adult population 155 

(Figure 1A). Participants who had not already been vaccinated indicated their willingness as whether 156 

they intended, were hesitating, or had no intention to get vaccinated. The increase in vaccine uptake 157 

within the CoMix study occurred mainly amongst those who wanted to get vaccinated (18% in the first 158 

wave to 4% in the last wave) rather than those that had no intention (16% in the first wave to 14% in 159 

the last wave) or were hesitant (12% in the first wave to 7% in the last wave) (Figure 1B). 160 
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161 
Figure 1:  COVID-19 vaccination uptake in Switzerland. A: Comparison of vaccination uptake in the 162 
CoMix survey participants (red dots with 95% confidence intervals) and general population of 163 
Switzerland. B: Willingness to receive COVID-19 vaccination.164 
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Table 2: Socio-demographic characteristics, history of testing for SARS-CoV-2, social contact 
behaviour, and perception of COVID-19 measures in all study participants and in study participants who 
got vaccinated by the end of the study. Abbreviation: EU, European Union; CHF Swiss Francs; [), 
follows the categorisation of other CoMix studies, where the square bracket means including and the 
parenthesis means everything below that value. 
Category All participants, n (%) Vaccinated participants, n (%) 
Total 1,883 (100%) 1,321 (100%) 
Age groups, years     
[18,30) 358 (19%) 216 (16%) 
[30,40) 358 (19%) 234 (18%) 
[40,50) 308 (16%) 203 (15%) 
[50,60) 363 (19%) 263 (20%) 
[60,70) 289 (15%) 226 (17%) 
70+ 207 (11%) 179 (14%) 
Gender     
Female 918 (49%) 613 (46%) 
Male 955 (51%) 699 (53%) 
Other 10 (1%) 9 (1%) 
Region     
Urban 1,426 (76%) 1039 (79%) 
Rural 457 (24%) 282 (21%) 
Swiss regions     
Espace Mittelland 406 (22%) 273 (21%) 
Zurich 351 (19%) 260 (20%) 
Lake Geneva region 337 (18%) 235 (18%) 
Eastern Switzerland 263 (14%) 186 (14%) 
Northwestern Switzerland 262 (14%) 181 (14%) 
Central Switzerland 182 (10%) 129 (10%) 
Ticino 82 (4%) 57 (4%) 
Country of birth     
Switzerland 1331 (71%) 927 (70%) 
EU 249 (13%) 176 (13%) 
Non-EU 156 (8%) 113 (9%) 
Unknown 147 (8%) 105 (8%) 
Education level     
Obligatory school and vocational education 805 (43%) 531 (40%) 
Gymnasium and advanced vocational education 639 (34%) 439 (33%) 
Higher education (e.g., Bachelor, Master, or PhD) 439 (23%) 351 (27%) 
Employment status     
Employed 1,161 (62%) 789 (60%) 
Unemployed 110 (6%) 67 (5%) 
Student/Pupil 116 (6%) 83 (6%) 
Full-time parent, homemaker 75 (4%) 43 (3%) 
Retired 377 (20%) 313 (24%) 
Another unemployed situation 44 (2%) 26 (2%) 
Household income, net     
0-5,000 CHF 592 (31%) 380 (29%) 
5,001-10,000 CHF 762 (40%) 539 (41%) 
10,000+ CHF 248 (13%) 200 (15%) 
Preferred not to answer 281 (15%) 202 (15%) 
Household size     
Median (range) 2 (1-10) 2 (1-10) 
Household with vulnerability     
No person in a risk group 1,305 (69%) 871 (66%) 
One or more person in a risk group 578 (31%) 450 (34%) 
Testing for SARS-Cov-2     
COVID-19 history 32 (2%) 25 (2%) 
No confirmed COVID-19 history 269 (14%) 136 (10%) 
Never tested for COVID-19 1,541 (82%) 1138 (86%) 
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Preferred not to answer 41 (2%) 22 (2%) 
Number of contacts per day     
[0,3) 767 (41%) 547 (41%) 
[3,6) 527 (28%) 377 (29%) 
6+ 589 (31%) 397 (30%) 
Perception of COVID-19 measures     
About right 913 (48%) 737 (56%) 
Too lenient 423 (22%) 356 (27%) 
Too strict 501 (27%) 204 (15%) 
Don't know 46 (2%) 24 (2%) 
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In the Poisson regression model, we found that people in all older age groups were more likely to get 

vaccinated than those in the youngest age group (18-29 years; Figure 2; Figure 3). In adults 30 years 

and older, the rates of vaccination were highest before the first survey wave and declined afterwards. 

The rate of vaccination in younger adults (18-29 years) peaked at the second survey wave, then 

declined and increased again at the last survey wave. Being male was associated with higher 

vaccination uptake (aRR 1.09, 95% CI: 1.04-1.15) (Figure 2). We found geographical differences in 

vaccination rates. Living in rural areas was associated with lower vaccine uptake than in urban areas 

(aRR 0.85, 95% CI: 0.80-0.90). Vaccination rates varied slightly between regions. Most regions were 

associated with higher vaccine uptake than Espace Mittelland. We did not find statistical evidence of 

an association between country of birth and vaccination uptake.  

 

We found that the highest education level (having a Bachelor, Master or PhD), was associated with a 

higher vaccination uptake (aRR 1.18, 95% CI: 1.10-1.27) than with the lowest education level 

(completed obligatory school and vocational education only). Unemployed participants were less likely 

(aRR 0.86, 95% CI: 0.76-0.97) and students were more likely (aRR: 1.33, 95% CI: 1.17-1.51) to get 

vaccinated than employed participantsA! =8! #,,7*7(8B! +7C+'3! 78<($'! 6#"! #""(<7#*',! 67*+! +7C+'3!

9#<<78#*7(8!-%*#;'A!D!+(-"'+(&,!78<($'!:'*6''8!EBFF0!GHI!#8,!0FBFFF!GHI!<($%#3',!67*+!&'""!*+#8!

EBFFF!GHI!3'"-&*',! 78!#8!#@@!()!0AJK! .LEM!G=N!0AOJP0AKQ4!#8,!#8! 78<($'!()!#*! &'#"*!0FBFFF!GHI!

3'"-&*',!78!#8!#@@!()!0A0E!.LEMRG=N!0AF1P0AKQ4A!Living in smaller households was associated with lower 

vaccination uptake (aRR 0.96, 95% CI: 0.94-0.99). In contrast, living with a medically vulnerable 

individual was associated with a higher aRR of 0A0Q!.LEM!G=N!0A0FP0AOJ4. We found no association 

between previous SARS-CoV-2 infections and vaccination uptake. Individuals with six or more contacts 

per day had higher vaccination uptake than those with fewer than three contacts (aRR 0AF1B!LEM!G=N!

0AF0P0A0Q4. We also found that the perception of COVID-19 measures was associated with vaccination 

uptake. Participants who thought that the control measures were too strict were less likely to be 
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vaccinated compared to those who thought that the control measures were about right .#@@!FAEQB!LEM!

G=N!FAEJPFAQ04. 

 

Setting time zero to 1 June 2021, did not substantially change the results of the Poisson regression 

model (Supplementary Table 2). The results from the Cox regression model were similar compared to 

those from the Poisson regression model (Supplementary Table 2). However, we deemed the Cox 

regression model less appropriate for the analysis of the data because the strong correlation between 

age and the time point of vaccination as a result of the age-specific vaccination campaign violates the 

proportional hazard assumption. 

 

We also studied whether certain characteristics of participants were associated with missed survey 

waves (n=1,441, 76%). We found that individuals between 40 and 69 years were less likely to have 

missed survey waves than the youngest age group (18-29 years). Participants living in Geneva and 

Ticino were more likely to have missed survey waves compared to those living in Espace Mittelland. 

The same was found for those born in an EU country than those born in Switzerland. Participants with 

six or more contacts were also more likely to have missed survey waves than those with fewer than 

three contacts. We did not find strong statistical evidence for associations between vaccination and 

gender, region, education level, employment status, household income, history of testing for SARS-

CoV-2, or vaccination (Supplementary Table 3). Participants who missed survey waves had little impact 

on the results from the Cox regression model, as the unweighted and weighted HR were similar 

(Supplementary Table 3). 
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Figure 2. Results of the univariable and multivariable Poisson regression model. °Number (n) of 
observations included in the regression analysis. *Number (N) of participants included in the regression 
analysis. Abbreviations: EU, European Union; CHF, Swiss Francs; [), follows the categorisation of other 
CoMix studies, where the square bracket means including and the parenthesis means everything below 
that value. 
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Figure 3. Vaccination rate for age groups over time. The rate indicates receiving the first vaccine dose 
amongst those who haven't already had. *Unadjusted shows the vaccination rates over time 
(age*wave). [), follows the categorisation of other CoMix studies, where the square bracket means 
including and the parenthesis means everything below that value. 
 
 
Discussion 

This study presents findings from analyses investigating factors associated with COVID-19 vaccination 

uptake in participants in the CoMix study in Switzerland. We found that vaccination rates differed 

between subgroups from June to September 2021, a period during which COVID-19 vaccines were 

available to the entire adult population in Switzerland. Individuals who were older, male, and students, 

had a higher education, household income, and number of social contacts, and lived in a household 

with a medically vulnerable person were associated with higher vaccination uptake. In contrast, 

individuals who lived in rural areas, smaller households, and who perceived COVID-19 measures too 

strict were associated with lower uptake. There was no significant association between previous SARS-

CoV-2 infections and vaccination uptake. Together, these results suggest that socio-demographic 

factors as well as individual behaviour and attitudes shaped COVID-19 vaccination uptake in 

Switzerland. 
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A major strength of our study is the use of the longitudinal CoMix survey to study multiple factors that 

are associated with COVID-19 vaccination uptake. The survey was based on quotas on age, gender, 

and region of residence and aimed to be representative of the Swiss population. As a result of the 

longitudinal data collection over six survey waves and modelling vaccination uptake as a point process 

using a Poisson regression model, we were able to capture changes in social contacts and attitudes on 

control measures over time. In contrast to the study by Heiniger et al. (7), we were also able to study 

the association of previous SARS-CoV-2 infections and the number of social contacts with COVID-19 

vaccination uptake in Switzerland. 

 

Our study also comes with a number of limitations. The overall vaccination uptake in the study 

population by September 2021 (75%) was somewhat higher compared to the Swiss adult population 

(70%). This difference could be a result of the recruitment method within which the CoMix study was 

biased towards individuals with access to the internet, who may be reached by banner ads, email 

campaigns, and social media advertisements. In addition, survey participants are likely to be healthier 

than the general population (16). In the context of the CoMix study, participants might be more health-

conscious and more likely to be vaccinated than the general population. Moreover, we found that 

individuals from the youngest and oldest age groups, non-German speaking regions, who were born in 

an EU country, and who had a higher number of contacts were more likely to have missed a survey 

wave. Therefore, the vaccination uptake and the aRR for these categories could be slightly 

underestimated. Although accounting for missing data from participants who missed survey waves did 

hardly affect estimated HRs, associations between the place of residence, place of birth, and contact 

number with vaccination uptake should be interpreted with caution. We did not collect information about 

the political orientation of participants, which may have an association with COVID-19 vaccination 

uptake as found for the United States but not for the United Kingdom (17,18).  

 

Our analysis indicated that older age and higher socio-demographic status were associated with higher 

COVID-19 vaccination uptake in Switzerland, similar to the findings of some other studies (7,17,19–21). 

Lazarus et al. have, however, observed considerable heterogeneity in vaccine acceptance between 

countries (22). Vaccine hesitancy has also been shown to vary substantially at county level within the 

US (23). For example, gender as a predictor of COVID-19 vaccine acceptance and hesitancy varied 
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globally (7,22,24,25). In our study, women reported lower vaccination uptake than men, possibly due to 

the mixed guidance for pregnant women or women wanting to become pregnant (26,27). Among 

women, Skjefte et al. also found that younger age, lower income, lower level of education, being 

unmarried and not having health insurance were associated with vaccine hesitancy (28). We did not 

find a significant association between place of birth and vaccination uptake, but systematic reviews 

indicated low intent to get vaccinated and low uptake in some migrant population groups (29,30). We 

asked participants' about their perception of current COVID-19 measures, which might reflect trust in 

the government, which was found to be decisive in vaccine uptake (24). Moreover, Lazarus et al. stated 

that vaccine hesitancy is associated with a lack of trust in COVID-19 vaccine safety and science, and 

scepticism about vaccine efficacy (22). Finally, we found that individuals that had a higher number of 

social contacts were associated with higher vaccination uptake. This could either be a result of 

participants increasing their number of contacts after vaccination, or that participants with a higher 

number of contacts are more willing to get vaccinated to protect themselves and others from infection, 

severe disease, and death. 

 

Decision-making about vaccination strategies often occurs in the presence of uncertainties (23). To 

develop tailored and effective vaccination strategies, it is important to understand the multifactorial 

causes and context of vaccination hesitancy (20). Vaccination strategies need to be carefully planned 

to ensure readiness of both the public and the health community, including the need for effective 

communication about the complexities of vaccination, such as the recognition that side-effects may 

occur shortly after vaccination while protection from severe disease only follows later. Vaccination 

strategies also require a broad range of approaches on the individual, provider, health system, and 

national levels, which is difficult to properly coordinate and promote (31). Policymakers have historically 

considered multiple options to increase vaccine uptake, ranging from communication and outreach 

strategies to monetary (dis)incentives, encouraging parental responsibility, and minimising distrust of 

expertise (32). Experts, such as physicians and other health care providers, are still among the most 

trusted individuals when it comes to health care advice, including for vaccination (18,23,33). Both, 

science, and health professionals, should be adequately trained in knowledge and communication. Low 

vaccine uptake might be due to access and communication barriers and highlight that it is key to have 

outreach, and credible, consistent, and unified information about vaccines (3), such as that vaccines 
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are among the most effective measures ever achieved through medical intervention. Finally, 

transparency about vaccine effectiveness and adverse events to set public expectations should improve 

trust in vaccines, but messaging should take care to avoid unintentionally overemphasising the risk of 

rare adverse events (34).  

 

Our analysis suggests that women and individuals from rural areas, people with lower levels of 

education and lower household income, those who were unemployed, and who perceived the pandemic 

measures as being too strict were less likely to get vaccinated against COVID-19 in Switzerland. 

Tailored vaccination strategies towards these communities with lower vaccination uptake can be 

decisive as COVID-19 vaccination remains an important pillar in preventing severe disease and death. 
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