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Summary

AIMS OF THE STUDY: We aimed to assess the extent of
SARS-CoV-2 humoral immunity elicited by previous infec-
tions and/or vaccination among healthcare workers, and to
identify reasons why healthcare workers decided against
vaccination.

METHODS: This nested cross-sectional study included
volunteer healthcare workers from 14 healthcare institu-
tions in German-speaking Switzerland. In January 2021,
SARS-CoV-2 vaccines were available for healthcare work-
ers. In May and June 2022, participants answered elec-
tronic questionnaires regarding baseline characteristics in-
cluding SARS-CoV-2 vaccination status (with one or more
vaccine doses defined as vaccinated) and previous
SARS-CoV-2 infections. Unvaccinated participants indi-
cated their reasons for non-vaccination. Participants un-
derwent testing for SARS-CoV-2 anti-spike (anti-S) and
anti-nucleocapsid (anti-N) antibodies. Antibody preva-
lence was described across age groups. In addition, we
performed multivariable logistic regression to identify
baseline characteristics independently associated with
non-vaccination and described reasons for non-vaccina-
tion.
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RESULTS: Among 22,438 eligible employees, 3,436
(15%) participated; the median age was 43.7 years (range
16-73), 2,794 (81.3%) were female, and 1,407 (47.7%)
identified as nurses; 3,414 (99.4%) underwent serology
testing, among whom 3,383 (99.0%) had detectable anti-S
(3,357, 98.3%) antibodies, anti-N (2,396, 70.1%) antibod-
ies, or both (2,370, 69.4%). A total of 296 (8.6%) health-
care workers were unvaccinated, whereas 3,140 (91.4%)
were vaccinated. In multivariable analysis, age (adjusted
OR [aOR] 1.02 per year, 95% Cl 1.01-1.03), being a
physician (aOR 3.22, 95% CI 1.75-5.92) or administrator
(aOR 1.88, 95% CI 1.27-2.80), and having higher edu-
cation (aOR 2.23, 95% CI 1.09-4.57) were positively as-
sociated with vaccine uptake, whereas working in non-
acute care (aOR 0.58, 95% CI 0.34-0.97), active smoking
(aOR 0.68, 95% CI 0.51-0.91), and taking prophylactic
home remedies against SARS-CoV-2 (aOR 0.42, 95% ClI
0.31-0.56) were negatively associated. Important reasons
for non-vaccination were a belief that the vaccine might
not have long-lasting immunity (267/291, 92.1%) and a
preference for gaining naturally acquired instead of vac-
cine-induced immunity (241/289, 83.4%).

CONCLUSIONS: Almost all healthcare workers in our co-
hort had specific antibodies against SARS-CoV-2 from
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natural infection and/or from vaccination. Young health-
care workers and those working in non-acute settings
were less likely to be vaccinated, whereas physicians and
administrative staff showed higher vaccination uptake.
Presumed ineffectiveness of the vaccine is an important
reason for non-vaccination.

Introduction

Since the start of the COVID-19 pandemic in March 2020,
4.4 million people have tested positive for COVID-19 in
Switzerland, and, as of October 2023, there have been
more than 14,000 deaths due to COVID-19 in Switzerland,
according to data from Swiss federal health authorities
[1]. Population-based studies from primarily western and
southern Switzerland have suggested that by mid-2022, a
large portion of the general population had developed spe-
cific antibodies to SARS-CoV-2 [2]. However, data from
other geographical regions in Switzerland, particularly
from healthcare workers, are lacking. In fact, healthcare
workers are highly exposed to SARS-CoV-2 and therefore
have a higher risk of infection than the general population,
according to data from the early phase of the pandemic [3].

Because of their high frequency of patient exposure,
healthcare workers have been recommended to undergo
priority vaccination against COVID-19, to ensure the de-
livery of essential services and to reduce the spread of in-
fection in healthcare facilities [4, 5]. Studies have shown
excellent effectiveness of both the Pfizer-BioNTech
(BNT162b2) and the Moderna (mRNA-1273) mRNA vac-
cines against COVID-19 (89% and 96%, respectively) [6].
However, vaccination hesitancy among healthcare workers
is not uncommon and is a complex issue driven by context
specific factors [7]. Acceptance of a vaccine is associated
with various levels of trust regarding the vaccine itself, the
healthcare system, and external factors [8].

In Switzerland and in other countries, influenza vaccina-
tion uptake is significantly lower in nurses than physicians
[9, 10]. An important barrier to nurses receiving seasonal
influenza vaccination is the idea of maintaining a strong
and healthy body, and decisional autonomy [11]. Impor-
tantly, individual vaccination status is associated with
healthcare workers’ recommending vaccination to their pa-
tients [9]. Regarding SARS-CoV-2, few data are available
on vaccine uptake and reasons for non-vaccination among
Swiss healthcare workers. Although healthcare workers
appear to be more likely to undergo vaccination than the
general population [12], in a study from December 2020,
fewer than half of the 3,793 participating healthcare work-
ers were willing to receive the SARS-CoV-2 vaccine [13].

In our multicentre cohort consisting of healthcare workers
from acute and non-acute healthcare settings in eastern
and northern Switzerland, we aimed to assess the extent of
SARS-CoV-2 humoral immunity elicited by previous in-
fections and/or vaccination. In addition, we identified the
reasons why healthcare workers were not vaccinated.

Methods

Setting and participants

This multicentre cohort recruited volunteer healthcare
workers from 14 healthcare institutions in northern and

Swiss Med Wkly. 2024;154:3734

eastern Switzerland [16]. The institutions were primarily
acute care hospitals (8), but also included psychiatric (3),
geriatric (1), rehabilitation (1), and paediatric (1) clinics.
All hospital employees were eligible to participate, regard-
less of patient contact, if they were 16 years of age or
older. Electronic informed consent was obtained from all
participants. The ethics committee of eastern Switzerland
(BASEC number #2020-00502) approved the study.

Study procedures

Within a nested cross-sectional study performed in May
and June 2022, participants answered an electronic ques-
tionnaire regarding baseline characteristics, SARS-CoV-2
and seasonal influenza vaccination status, and previous
SARS-CoV-2 infections (i.e., reporting of any positive
SARS-CoV-2 swab test by PCR or rapid antigen testing).
A reminder was sent to non-responding participants to in-
crease the participation rate. Participants not vaccinated
against SARS-CoV-2 additionally answered a question-
naire regarding their reasons for non-vaccination, consist-
ing of 22 statements. These statements were developed by
the study team and included topics such as fear of ad-
verse effects, concerns about vaccine efficacy, and ques-
tions about vaccine hesitancy in general, including reli-
gious beliefs, and preferring natural to vaccine-induced
immunity. Participants answered with “strongly agree”,
“agree”, “neutral”, “disagree”, or “strongly disagree” in
response to the statements (table S1 in the appendix). In
addition, in May and June 2022, participants underwent
testing for SARS-CoV-2 anti-spike (anti-S) and anti-nucle-
ocapsid (anti-N) antibodies with the Roche Elecsys® Anti-
SARS-CoV-2 (Roche Diagnostics, Rotkreuz, Switzerland)
electro-chemiluminescence immunoassay [14—16].

Definitions

The main outcome variable was SARS-CoV-2 vaccination
status as of June 2022. Participants who had received one
or more vaccine doses were considered vaccinated. Those
who chose not to answer the question on SARS-CoV-2
vaccination were excluded from further analyses. Other
important variables were previous SARS-CoV-2 infection
as of June 2022, defined by a positive SARS-CoV-2 na-
sopharyngeal swab test and/or positive anti-N antibodies.
To compare SARS-CoV-2 anti-S and anti-N positivity
across participant ages, we grouped the variable of age into
six 9-year categories. Healthcare settings included adult
and paediatric acute care, psychiatry, and rehabilitation/
geriatric clinics. Participant professions were grouped into
nurses, including radiology assistants (reference group),
therapists (physiotherapists, ergotherapists, logopedists,
and nutritional experts), physicians, administrative person-
nel (administrators or secretaries), and others (researchers,
social workers, technical service personnel, facility and
room management personnel, IT personnel, and laboratory
personnel). Education status was grouped into those with
basic education (i.e., compulsory schools or no formal ed-
ucation) and those with higher education (i.e., vocational
or secondary education, such as a high school diploma or
university degree). We also recorded whether healthcare
workers used home remedies for prophylaxis against
SARS-CoV-2, such as vitamin D or phytotherapeutic
agents.
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Statistical analyses

Immunity against SARS-CoV-2 (as of June 2022) was as-
sessed according to the proportion of previously infected
and of previously vaccinated study participants across age
categories and participating institutions. Similarly, for vac-
cinated individuals, we compared the numbers of vaccine
doses received.

We used descriptive statistics to compare baseline charac-
teristics between vaccinated and unvaccinated participants;
Fisher’s exact test was used for dichotomous variables, and
the Mann-Whitney U test was used for continuous vari-
ables. We performed multivariable logistic regression (i.e.,
complete case analysis) to identify factors associated with
SARS-CoV-2 vaccination. Variables with a p-value of 0.05
in univariable analysis were entered into the multivariable
model. We performed three sensitivity analyses: first, we
calculated a model by using backward variable selection;
second, we included age x gender as an interaction term,
to determine whether younger females might be relative-
ly more reluctant to receive SARS-CoV-2 vaccination; and
third, we applied a random effects model by using institu-
tion as a cluster variable to account for potential intra-in-
stitutional correlations. We calculated odds ratios (OR) and
corresponding 95% confidence intervals (CI). Two-sided
p-values <0.05 were considered significant. R statistical
software version 4.0.2 was used for statistical analysis.

Results

Baseline characteristics and SARS-CoV-2 immunity

The entire eligible population (i.e., all employees at par-
ticipating institutions) comprised 22,438 people (figure 1).
The study population consisted of 3,637 individuals, of
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whom 201 (5.5%) did not indicate their vaccination status
and were therefore excluded. Of the remaining 3,436 par-
ticipants (i.e., 15% of the eligible population), 2,794
(81.3%) identified as female, and 642 (18.7%) identified
as male; the mean age was 43.7 years (range 16—73 years).
Most healthcare workers worked in an adult or paediatric
acute care institutions (n = 2998, 87.3%), followed by psy-
chiatric (n = 292, 8.5%) and geriatric/rehabilitation (n =
146, 4.2%) clinics.

Of 3,436 participants, 296 (8.9%) were not vaccinated, and
3,140 had received at least one (91.4%), 2,912 had re-
ceived at least two (84.7%), 2,247 had received at least
three (65.4%), and 54 (1.6%) had received at least four
vaccine doses (figure 1). The number of SARS-CoV-2 vac-
cine doses received increased with age (figure 2). Partic-
ipants were administered exclusively the Comirnaty vac-
cine (BNT162b2; n = 2,395, 76.3%), Spikevax
(mRNA-1273; n = 540, 17.2%), a combination of both
Comirnaty and Spikevax (n = 142, 4.5%), or other vaccines
(n=063, 1.8%).

Among 3,414 study participants with available blood sam-
ples, 3,379 (99.0%) showed anti-S antibodies (3,357,
98.3%), anti-N antibodies (2,396, 70.1%), or both (2,370,
69.4%). Among vaccinated healthcare workers, 51.6% had
a positive COVID-19 test at some point (before or after
vaccination) during the study, compared with 81.1% of un-
vaccinated healthcare workers (p <0.001). Among 1,889
participants with self-reported positive SARS-CoV-2 swab
tests, 1,675 (88.7%) had anti-N positivity; in contrast,
among all participants with anti-N positivity, 77% (1,675
of 2,173) reported a positive SARS-CoV-2 swab test.
Whereas previous infection was more common in younger
participants, vaccination rates increased with age (figure
3).

Figure 1: Study flowchart.
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Vaccination rates among subgroups

Males were more likely to be vaccinated than females
(94.2% vs 90.7%, p <0.01). Across participating institu-
tions, the vaccination rates ranged from 81.6% to 94.8%,
with 92% in acute care and 86% in rehabilitation/geriatric
clinics. Among professions, vaccination rates were highest
among physicians (97%) and lowest in therapists (88%).
Participants with patient contact had slightly lower vacci-
nation rates than those without (90.7% vs 93.1%, p <0.05).
The vaccination rate was higher in participants who had
been vaccinated against influenza in the past (96.7% vs
82.8%, p <0.001) (table 1).

Multivariable analysis

In multivariable analysis, age (adjusted OR [aOR] 1.02 per
year, 95% CI 1.01-1.03), being a physician (aOR 3.22,
95% CI 1.75-5.92) or administrator (aOR 1.74, 95% CI
1.10-2.77), as compared with being a nurse, and having
higher education (aOR 2.23, 95% CI 1.09-4.57), were
positively associated with vaccine uptake, whereas work-
ing in non-acute care (aOR 0.58, 95% CI 0.34-0.97), ac-
tive smoking (aOR 0.68, 95% CI 0.51-0.91), and taking
any prophylactic home remedy against SARS-CoV-2 (aOR

Swiss Med Wkly. 2024;154:3734

0.42, 95% CI 0.31-0.56) were negatively associated (table
2).

Backward selection of variables and inclusion of institu-
tions as cluster variable yielded similar results; including
age x gender as interaction term showed no interaction ef-
fect between these two variables (table S2 in the appendix).

Reasons for non-vaccination

The most commonly indicated reasons for non-vaccination
were a lack of belief in long-lasting immunity conferred by
the vaccine (268/296, 92.1%), belief that vaccination does
not stop SARS-CoV-2 transmission (255/294, 86.7%), and
preferring naturally acquired to vaccine-induced immunity
(236/284, 83.1%). Fear of adverse effects was reported by
68.4% (197/288), and wanting more information regarding
vaccine effectiveness was reported by 52.2% (151/289) of
the participants (figure 4).

Discussion

In this multicentre cohort of healthcare workers with more
than 3,400 participants from German-speaking Switzer-
land, 99% had evidence of natural and/or vaccine-induced
humoral immunity against SARS-CoV-2. Approximately

Figure 2: Number of SARS-CoV-2 vaccine doses and receipt of seasonal influenza (2021/2022) vaccination among healthcare workers
across age groups.
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9% of healthcare workers remained unvaccinated as of
mid-2022. Non-vaccination was observed primarily among
younger healthcare workers, therapists, nurses, and those
in non-acute healthcare settings. A lack of belief in vaccine
effectiveness and preferring naturally acquired to vaccine-
induced immunity were the most important reasons for
non-vaccination.

The high prevalence of humoral immunity found in our
study was in line with previous data. In a meta-analysis,
SARS-CoV-2 seroprevalence has been estimated to be
95% in the general population in European high-income
countries as of December 2021 [17]. In Switzerland, these
high numbers have been confirmed in population-based
seroprevalence studies performed in some cantons in June
2022 [2]. Although no recent data are available for Swiss
healthcare workers specifically, data from western
Switzerland have shown an anti-S seroprevalence of 45%
after the second pandemic wave in March 2021 [18].

Of note, almost 70% of our population showed hybrid im-
munity, i.e., had signs of a previous SARS-CoV-2 infec-
tion and were vaccinated against the disease. Hybrid im-
munity has been shown to be associated with better and
prolonged protection [19-22] for newly emerging variants
against which vaccination with monovalent mRNA vac-
cines alone is relatively less effective [23, 24].

Swiss Med Wkly. 2024;154:3734

The vaccination rate in our cohort was 91%, a percentage
considerably higher than the 40% vaccination willingness
(assessed before initiation of the vaccination campaign in
Switzerland) reported by Ziircher et al. [13]. Reasons for
this discrepancy may include the different timing of the
two studies (December 2020 vs June 2022), given that
more data on efficacy and safety became available over
time, and highly motivated individuals might potentially
have been overrepresented in our cohort. However,
younger therapists and nurses working in non-acute care
were less likely to be vaccinated in our population. This
finding is notable, because non-acute settings such as geri-
atric and rehabilitation clinics often care for frail popula-
tions at high-risk of severe COVID-19 [25]. In addition,
COVID-19 outbreaks have frequently been reported in
these settings [25-27]. However, whether vaccination of
healthcare workers would indeed decrease the burden of
COVID-19 in these settings remains unknown.

The most frequently reported reason for non-vaccination
was a lack of belief in vaccine effectiveness. This finding
was unexpected, because the scientific literature is un-
equivocal regarding findings demonstrating vaccine pro-
tection against severe SARS-CoV-2 infection [28]. Reports
of breakthrough infections after previous vaccination
might potentially have contributed to this widespread mis-

Figure 3: Seroprevalence percentages among healthcare workers for only anti-spike positivity (turquoise), anti-nucleocapsid positivity and/or
a positive COVID-19 test (dark green), and any (anti-spike or anti-nucleocapsid) SARS-CoV-2 antibody (dark blue), across age groups.
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belief [29]. Although not directly investigated in our sur-
vey, fear of vaccine adverse effects, such as infertility,
might have constituted an implicit barrier for vaccination
among healthcare workers. Infertility fears were raised ear-
ly in the pandemic as potential adverse effect of mRNA
vaccines, although such a connection has not been demon-
strated to date [30]. In multivariable analysis, neither gen-
der nor the interaction between age and gender (in sensitiv-
ity analysis) had any significant effect, and young women
were not particularly hesitant to receive the vaccine in our
cohort. Unsurprisingly, seasonal influenza vaccine uptake
correlated strongly with SARS-CoV-2 vaccination uptake
in our study. This finding suggests that scepticism against
vaccination in general, and not selectively against SARS-
CoV-2 vaccination, might also have played a role. Accord-

ingly, insights gained from previous research on season-
al influenza vaccine uptake in Swiss healthcare workers
could potentially be used to promote SARS-CoV-2 vacci-
nation.

On the basis of our results, information and education
among younger healthcare workers regarding the benefits
and adverse effects of SARS-CoV-2 vaccination might be
an approach to further improve vaccine uptake in unvac-
cinated individuals. A survey in 1,933 Swiss healthcare
workers has described training and information campaigns
as potential measures to increase SARS-CoV-2 vaccine up-
take, whereas vaccine mandates, not unexpectedly, were
rather unpopular [31]. For example, the motivational-inter-
view technique, an individually tailored intervention con-
sidering personal knowledge and beliefs, has been success-

Table 1:
Baseline characteristics between healthcare workers without (n = 296) or with (n = 3,140) at least one SARS-CoV-2 vaccination.
Missing values Unvaccinated Vaccinated p-value
n =296 n = 3140
Age (in years), median (range) n=1 40.9 (16-73) 43.9 (16-69) <0.001
BMI (in kg/m2), median (IQR) n =233 24.2 (20.74-26.41) 24.4 (21.26-26.53) 0.45
Male gender (vs female) n=0 37 (5.76%) 605 (94.24%) <0.05
European ethnicity (vs other) n=>51 284 (8.56%) 3035 (91.44%) 0.50
Setting n=0
Adult/paediatric acute care 251 (8.37%) 2747 (91.63%) 0.20
Psychiatric clinic 25 (8.56%) 267 (91.44%) 1.00
Rehabilitation/geriatric clinic 20 (13.70%) 126 (86.30%) <0.05
ICU n=27 33 (7.14%) 429 (92.86%) 0.25
Profession n=27
Physician 12 (2.94%) 396 (97.06%) <0.001
Nurse 179 (11.01%) 1447 (88.99%) <0.001
Therapist 18 (12.24%) 129 (87.76%) 0.13
Administrator 32 (6.18%) 486 (93.82%) <0.05
Other 55 (7.75%) 655 (92.25%) 0.41
Active smoker (vs non-smoker) n=27 69 (11.96%) 508 (88.04%) <0.05
Household members, median (range) n=29 1.71 (0-6) 1.67 (0-9) 0.63
Higher education (vs basic education) n =62 285 (8.58%) 3035 (91.42%) 0.02
Any home remedy n=27 76 (15.64%) 410 (84.36%) <0.001
Patient contact n=27 237 (9.28%) 2318 (90.72%) <0.01
Seasonal influenza vaccination n=108 60 (3.28%) 1769 (96.72%) <0.001
BMI: body mass index; IQR: interquartile range; ICU: intensive care unit.
Table 2:
Results of univariable and multivariable logistic regression analysis of SARS-CoV-2 vaccine uptake among healthcare workers.
Univariable analysis Multivariable analysis
OR (95% CI) p-value aOR (95% ClI) p-value
Age (per year) 1.02 (1.01-1.03) <0.001 1.02 (1.01-1.03) <0.001
BMI (per one kg/m2) 1.00 (1.00-1.00) 0.54 NA
Male gender (ref. female) 1.67 (1.17-2.38) <0.01 1.24 (0.85-1.80) 0.26
European ethnicity (ref. other) 1.47 (0.70-3.12) 0.31 NA
Setting (ref. acute care) Psychiatric clinic 0.98 (0.63-1.50) 0.91 0.94 (0.61-1.47) 0.79
Rehabilitation/geriatric clinic 0.58 (0.35-0.94) <0.05 0.58 (0.34-0.97) <0.05
ICU (ref. non-ICU) 1.27 (0.88-1.86) 0.21 NA
Profession (ref. nurse) Physician 4.08 (2.25-7.40) <0.001 3.22 (1.75-5.92) <0.001
Therapist 0.89 (0.53-1.50) 0.65 0.96 (0.56-1.66) 0.89
Administrator 1.88 (1.27-2.80) <0.01 1.74 (1.10-2.77) <0.05
Other 1.47 (1.07-2.00) <0.05 1.32 (0.92-1.90) 0.13
Active smoker (ref. non-smoker) 0.64 (0.48-0.85) <0.01 0.68 (0.51-0.91) <0.01
Household members (per person) 1.00 (0.99-1.02) 0.82 NA
Higher education (ref. basic education) 2.46 (1.23-4.94) <0.05 2.23 (1.09-4.57) <0.05
Any home remedy (ref. none) 0.44 (0.33-0.58) <0.001 0.42 (0.31-0.56) <0.001
Patient contact (ref. no patient contact) 0.73 (0.54-0.98) <0.05 1.02 (0.70-1.50) 0.90

(a)OR: (adjusted) odds ratio; BMI: body mass index; ICU: intensive care unit; NA: not applicable.
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fully used to decrease vaccine hesitancy in the paediatric
setting [32].

However, the cost-effectiveness of interventions aimed at
increasing SARS-CoV-2 vaccine uptake among healthcare
workers remains unknown, particularly given the high
SARS-CoV-2 background immunity, the low risk of severe
disease in this population, and the circulation of clinically
less aggressive and increasingly immune-evasive SARS-
CoV-2 variants such as Omicron lineage XBB [33]. In ad-
dition, future research should evaluate whether repetitive
booster vaccination of healthcare workers is necessary to
sustain protection against newly emerging SARS-CoV-2
variants and to mitigate transmission of the virus to pa-
tients.

The large sample size of participants from different health-
care settings and the broad-scale serological testing are
among the strengths of this work. In addition, the results
were robust in sensitivity analyses. An important limitation
of our study is a potential lack of representativeness, be-
cause participation in the study was not mandatory, and
most healthcare workers at the participating institutions did
not participate. We believe that the high vaccination rate
might therefore be an overestimation, because unvaccinat-
ed healthcare workers might have been less likely than

Swiss Med WKkly. 2024;154:3734

vaccinated healthcare workers to participate in the cohort
or to report their vaccination status. Another limitation is
that most of our data were self-reported. However, broad-
scale serology testing allowed us to validate at least part
of the study data. For instance, self-reported SARS-CoV-2
infection showed excellent correlation with anti-N positiv-
ity in the blood; therefore, we are confident that our self-
reported data are reliable. In this regard, some individu-
als show a waning anti-N response over time, or may not
mount a complete anti-N response [34]. Therefore, unde-
tected SARS-CoV-2 infection might have been underesti-
mated with our assay. Finally, another important limitation
of your work is that the questions regarding reasons for
non-vaccination were not previously assessed for reliabili-
ty or validity.

Seroprevalence against SARS-CoV-2, either naturally ac-
quired infection or vaccine-induced, is very high among
Swiss healthcare workers. Young age, professions other
than physicians, and working in a non-acute setting are
factors associated with diminished SARS-CoV-2 vaccina-
tion uptake. The added benefit of further promoting SARS-
CoV-2 vaccination in this low-risk population with high
background immunity remains to be assessed.

| prefer natural immunity to immunity caused by vaccination
against the coronavirus.

| want to return to a normal life as soon as possible.
The coronavirus vaccine has been developed too quickly.
I'm afraid of potential side effects.

| prefer that those who will benefit the most be vaccinated first.

| want to contribute to protecting people | know who are
vulnerable.

| want to wait for more information about the safety of the
vaccine before getting vaccinated.

| want to protect myself.

| prefer to protect myself in other ways (physical distancing,hand
hygiene, wearing a mask) rather than getting vaccinated.

| want to wait for more information about the effectiveness of the
vaccine before getting vaccinated.

| want to contribute to protecting the general public.

| prefer natural or traditional remedies over vaccination for the
disease.

| feel overwhelmed by the information overload about the
coronavirus vaccine.

| won't get vaccinated for medical reasons (e.g., allergies).

| believe that the vaccine protects me from a severe course of
the disease caused by the coronavirus.

| will decide whether or not to get vaccinated based on my
antibody test results.

| believe that the vaccine protects me from getting infected with
the coronavirus.

I'm afraid of needles.

| follow what is compatible with my religious beliefs regarding the
coronavirus vaccine.

| believe that the vaccine protects against the transmission of the
coronavirus to others.

| believe that the vaccine will provide long-term immunity.

I'm afraid of getting infected if | go to a vaccination center.

0%

Figure 4: Reasons for non-vaccination among 296 unvaccinated healthcare workers (multiple answers per participant were possible).
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Data sharing

De-identified raw data and statistical codes are available
from the authors upon reasonable request.
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Appendix

Table S1:
Questionnaire with 22 statements regarding reasons for vaccine hesitancy. Answer options are “strongly agree”, “agree”, “neutral”, “disagree”, “strongly disagree”.

Statements

1. Ich mochte mit der Impfung warten, bis mehr Gber die Wirksamkeit des Impfstoffs bekannt ist.

. Ich méchte mit der Impfung warten, bis mehr lber die Sicherheit des Impfstoffs bekannt ist

. Ich glaube, dass mich die Impfung vor einer Infektion mit dem Coronavirus schiitzt.

. Ich glaube, dass mich die Impfung vor einem schweren Verlauf der Erkrankung durch das Coronavirus schitzt.

. Ich habe Angst vor méglichen Nebenwirkungen.

. Ich folge dem, was bezliglich Coronavirus-Impfung mit meinem religiésen Glauben vereinbar ist.

2
3
4
5. Ich glaube, dass die Impfung vor einer Ubertragung des Coronavirus auf andere schiitzt.
6
7
8

. Ich ziehe eine natirliche Immunitat gegen das Coronavirus einer durch die Impfung hervorgerufenen Immunitat vor.

9. Ich ziehe natrliche oder traditionelle Heilmittel gegen die Krankheit einer Impfung vor.

10. Ich habe Angst vor Spritzen.

11. Ich habe Angst mich anzustecken, wenn ich in ein Impfzentrum gehe.

12. Ich schitze mich lieber auf eine andere Weise (kdrperlicher Abstand, Handehygiene, Tragen einer Maske) als geimpft zu werden.

13. Ich glaube, dass der Impfstoff eine langfristige Immunitat bieten wird.

14. Ich mdchte mich selbst schitzen.

15. Ich mdchte zum Schutz der Allgemeinheit beitragen.

16. Ich mdchte zum Schutz von Personen beitragen, die ich kenne und die geféhrdet sind.

17. Ich méchte so schnell wie méglich zu einem normalen Leben zurtickkehren.

18. Ich ziehe es vor, dass diejenigen, die am meisten davon profitieren werden, zuerst geimpft werden.

19. Ich lasse mich aus medizinischen Griinden (z. B. Allergien) nicht impfen.

20. Ich werde mich aufgrund meines Resultats des Antikdrpertests entscheiden, ob ich mich impfen lasse oder nicht.

21. Der Coronavirus-Impfstoff ist zu schnell entwickelt worden.

22. Ich flhle mich von der Informationsflut zum Coronavirus-Impfstoff Uberfordert.

Table S2:
Sensitivity analyses (multivariable logistic regression) regarding SARS- CoV-2 vaccine uptake in healthcare workers. Sensitivity analysis |: Backward selection of variables. Sen-
sitivity analysis II: Inclusion of age*gender as interaction term. Sensitivity analysis lll: Random effects model (institutions as cluster variable).

Analysis | Analysis Il Analysis lll
aOR (95% CI) p-value |aOR (95% CI) p-value |aOR (95% CI) p-value
Age (per year) 1.02 (1.01-1.03) <0.001 1.02 (1.01-1.03) <0.01 1.02 (1.01-1.03) <0.001
Male gender (ref. female) NA 0.57 (0.13-2.50) 0.46 1.21 (0.83-1.77) 0.31
Setting (ref. acute care) Psychiatric clinic 0.96 (0.61-1.49) 0.84 0.94 (0.60-1.46) 0.77 1.01 (0.55-1.85) 0.98
Rehabilitation / geriatric clinic 0.57 (0.34-0.96) <0.05 0.57 (0.34-0.97) <0.05 0.62 (0.31-1.26) 0.18
Profession (ref. nurse) Physicians 3.43 (1.88-6.24) <0.001 3.22 (1.75-5.91) <0.001 3.26 (1.77-6.01) <0.001
Therapists 0.98 (0.57-1.69) 0.93 0.96 (0.55-1.66) 0.88 0.94 (0.55-1.64) 0.84
Administration 1.72 (1.16-2.56) <0.01 1.75 (1.10-2.79) <0.05 1.74 (1.10-2.76) <0.05
Other 1.35(0.98-1.86) 0.07 1.32 (0.83-2.11) 0.13 1.26 (0.87-1.81) 0.22
Active smoker (ref. non-smoker) 0.68 (0.51-0.92) <0.05 0.68 (0.50-0.91) <0.01 0.66 (0.49-0.88) <0.01
Higher education (ref. basic education) 2.27 (1.11-4.64) <0.05 2.23 (1.09-4.58) <0.05 2.19 (1.06-4.52) <0.05
Any home remedy (ref. none) 0.42 (0.31-0.56) <0.001 0.42 (0.32-0.56) <0.001 0.41 (0.30-0.55) <0.001
Patient contact (ref. no patient contact) NA 1.03 (0.70-1.50) 0.89 1.03 (0.70-1.50) 0.88
Gender x age (interaction) NA 1.02 (0.98-1.05) 0.30 NA

(a)OR: (adjusted) Odds Ratio; NA: not applicable.
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