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ABSTRACT

Objective: To determine the impact of the COVID-19 pandemic on healthcare workers and healthcare students in higher
education and to assess their clinical knowledge, media use, risk perception, perception of governmental measures, and adherence
to preventive guidelines to provide policymakers with field-based evidence.
Methods: This cross-sectional quantitative survey was conducted by two-stage cluster sampling among Swiss healthcare workers,
who performed patient care during the first pandemic wave, and who also pursued an education at a university of applied sciences
at the same time (a Bachelor’s or Master’s degree in nursing or an executive degree in healthcare). 75 individuals participated
between 5th May and 1st June 2020. Their data was analyzed by bivariate hypothesis testing and multiple logistic regression.
Results: Considerable levels of task-related and emotional stress were prevalent, accompanied by a large proportion of respondents
who did not have sufficient protective materials or necessary decisions in place to effectively protect themselves or others from
infection with COVID-19. Knowledge was considerably limited, especially regarding the efficacy of standard hygiene as a
preventive measure. The preparation of the government and the healthcare sector was perceived as insufficient.
Conclusions: Comprehensive management of infodemic challenges and foresighted development of education, human resources,
clinical processes, and protective materials are highly recommended.
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1. INTRODUCTION

1.1 Background

The coronavirus (COVID-19) pandemic has been severely
challenging many health systems globally. As of 21st Jan-
uary 2021, 95.613 million cases and 2.006 million deaths
have been reported worldwide due to the disease that had
its onset in late 2019.[1] Located in Central Europe, also
the Swiss population has been strongly affected, as 502 438

cases have been reported to date and 8,191 people have lost
their lives.[1]

In Switzerland, like in many other countries, the COVID-19
pandemic has had the potential to at its peak overload the
intensive care units (ICU), despite a highly developed health-
care sector, particularly in inpatient acute care.[2] The case
of northern Italy has served as an alarming example of what
an overloaded system can result in. It has shown that be-
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yond infrastructural shortcomings, the human capabilities of
healthcare workers (doctors, nurses, etc.) and their physical
and mental well-being are key. The International Council
of Nurses has reported in detail on the exhaustion of nurses
in Italy, a high rate of infection among them, and infected
healthcare staff needing to be isolated for 14 days, thereby
creating gaps in the workforce at a most vulnerable time.[3]

For Switzerland, scientists have been warning about a high
risk of infection of healthcare staff, specifically due to a lack
of personal protective equipment,[4] and about healthcare
workers being a particularly challenged group during this
pandemic.[5] It is, therefore, crucial to understand these chal-
lenges imposed on healthcare workers and their protection
both from a systemic and a personal perspective.

The global and local media has covered the COVID-19 pan-
demic extensively, particularly during its first sequence. This
phenomenon has been described by the concept of info-
demics, meaning that an excessive amount of information
about a problem spreads rapidly despite a lack of research
data.[6] Therefore, healthcare staff able to separate facts
from false information is essential to coping with the pan-
demic. Furthermore, healthcare workers have an important
role in transmitting correct information on the disease and
on preventive measures to patients, family caregivers, and
the general public.

1.2 Aims
For healthcare institutions and policymakers to make in-
formed decisions and enact effective programs/policies, first-
hand quantitative data is essential. This survey focuses on
healthcare workers in Switzerland, who were directly at-
tending to patients during the pandemic, and who were also
part-time students at a university at the time. It provides
insight on a set of key factors: (1) Their factual knowledge
about COVID-19, (2) the types of media they used to stay
informed, (3) their risk perception, (4) their degree of con-
cern, (5) how the outbreak affected them at work, (6) their
perception of the preparedness and the reactions by the gov-
ernment and the healthcare system, and (7) their adherence
and attitude regarding specific preventive guidelines.

1.3 Literature on knowledge, risk perception, and emo-
tional distress

To the authors’ knowledge, no quantitative study has been
published in the scientific literature to date that focuses on
the clinical knowledge of healthcare workers/students on
COVID-19 in a highly developed healthcare system. Our
study fills in this gap. While a few studies have provided
evidence of the knowledge on COVID-19 for Germany,[7]

Iran,[8] and Egypt and Nigeria,[9] they did not focus on health-

care workers, but on the general public instead. These and
other studies[10] have also analyzed risk perception regard-
ing COVID-19, as well as attitudes and emotional concern.
However, also in this regard, they have done so mostly re-
garding the general population, such that data on healthcare
workers (or students) has remained scarce. Nevertheless, a
few notable exceptions to this have been provided as follows.
Puci et al.[11] provided evidence of high perceived risk of
getting infected with COVID-19 among Italian healthcare
workers, as well as of sleep disturbances (64%) and a high
demand for psychological support (84%). Spiller et al.[12]

assessed anxiety and depression within a sample of Swiss
healthcare workers, however found no substantial effects
caused by COVID-19. Aebischer et al.[13] found increased
levels of emotional distress among medical students who
were involved in the COVID-19 response. Dratva et al.[14] an-
alyzed the effect of preventive measures against COVID-19
on anxiety in Swiss university students, 25% of whom were
students in health professions. However, no results specific
to those students in health professions were provided. Wahed
et al.[15] in their study from Egypt reported that in a sample
of healthcare workers, a proportion of 83% experienced the
fear of contracting COVID-19, naming insufficient protective
materials, being afraid to infect family members, as well as
social stigma as the most important reasons. Girma et al.[16]

measured risk perception by healthcare workers in Ethiopia
using a 5-point Likert scale. They concluded an increased de-
gree of perceived vulnerability due to COVID-19 compared
to other common infectious diseases. Abolfotouh et al.[17]

analyzed risk perception and concern of healthcare workers
in Saudi Arabia, identifying lower education and young age
as driving factors. In addition, two projects are currently
in preprint: One of them concludes a supportive employer
to be a stronger (negative) predictor of burnout and anxiety
than exposure to COVID-19 patients, according to a sample
of Swiss nurses and residents.[18] The other project points
out risk factors and certain risk groups concerning mental
distress among employees of public hospitals in Switzer-
land and Italy.[19] Despite these and other contributions on
risk perception and emotional distress regarding COVID-19,
there is still little quantitative data specific to healthcare work-
ers from Switzerland. Also, the highlighted studies pertain
to specific circumstances given during a respective survey.
The policies in place at the time, as well as the situation
regarding protective material, were therefore considerably
heterogeneous. We chose a different route by asking the
respondents to evaluate the threat caused by COVID-19 in a
more general form, irrespectively of the specific preventive
measures/policies in place at a particular point in time (see
subsection “2.3 data collection” for explanation), thereby al-
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lowing for a higher degree of comparability across different
settings and health threats.

1.4 Literature on work-related consequences, policy,
and adherence to guidelines

The impact of the COVID-19 pandemic on healthcare sys-
tems, as well as the reactions by healthcare institutions and
governments, have been the subject of several recent stud-
ies from different countries. These studies have focused on
topics such as the initial preparation and first reaction after
the outbreak,[20] strategies of contact tracing and isolation as
the pandemic evolved,[21] protective equipment for health-
care staff,[22] work risks in the healthcare sector,[23]lockdown
measures,[24] governmental policy effectiveness,[25, 26] and
key lessons to be learned.[27] Nevertheless, our study closes
a gap by focusing specifically on healthcare workers/students
and their experiences, assessment, and knowledge as a source
of quantitative empirical information, while such data is still
scarce: Spiller et al.[12] found that hours worked by Swiss
healthcare workers had increased during the height of the
first pandemic wave but afterward did not fully converge
back to the levels before the pandemic. Uccella et al.[19]

found a similar result specific to intensive care in Italy and
Switzerland. Pertaining to policy measures, Wolf et al.[28]

analyzed the impact of “lockdown” measures on dental prac-
tices and broader economic concepts, such as unemployment,
while Abolfotouh et al.[17] focused on the approval by Saudi
Arabian healthcare workers of isolation measures, travel re-
strictions, and curfew. Adherence to preventive guidelines by
healthcare workers, such as the wearing of gloves or masks,
has been studied by Girma et al.[16] based on a survey from
Ethiopia. Similarly, a study from China by Zhang et al.[29]

concluded that specific precautionary practices, as instructed
by hospitals to their employees, were implemented correctly
by 90% of the healthcare workers. Our study contributes by
assessing the adherence to a set of precautionary guidelines
by the Swiss government, which were not legally binding but
rather recommendations to the general public. These guide-
lines concerned social distancing, hand hygiene, limited use
of public transportation, and self-imposed quarantine in the
case of typical COVID-19 symptoms, and therefore were
also relevant to the private life of the respondents.

2. METHOD
2.1 Study setting
This cross-sectional survey-based study was conducted over
a period of 27 days (May 5th until June 1st, 2020) with stu-
dents of a University of Applied Sciences (UAS) in Zurich,
Switzerland, which is one out of seven UAS in the country
with a health science department. The UAS offers Bachelor’s
and Master’s programs in nursing and executive degrees in

healthcare. Since it only provides part-time study programs
to allow students to pursue their professional careers, all
respondents were also working in the healthcare sector and
directly attending to patients during the pandemic. Accord-
ing to Swiss regulations, no approval by an ethics committee
was required for this study.

The survey was conducted given the following circumstances
regarding the COVID-19 pandemic: By the end of February
2020, there were still relatively few cases of COVID-19 di-
agnosed in Switzerland (below 20 per day). Daily infections
then increased rapidly to a peak of 1,465 new cases on 23rd
March. The national government enacted preventive regu-
lations, with the most restrictive “phase one” in effect from
17th March until 26th April 2020 (a “lockdown”), followed
by a less restrictive “phase two” (starting on 27th April).
As a result, infections decreased to 68 daily cases by the
start of the survey (5th May) and to only 6 newly reported
cases on the final day of the survey (1st June).[1] Hence,
as the respondents were answering the questionnaire, the
Swiss government had already eased its measures against the
COVID-19 pandemic after the first wave: From 27th April,
hospitals were allowed to resume all services, including non-
urgent procedures, and also massage practices, hairdressers,
and cosmetic studios were allowed to reopen.[30] At that
time, there was no general obligation to wear a mask in pub-
lic (or in public transportation or stores) yet, but gatherings
of more than five people were prohibited.[30] From 11th May,
shops, restaurants, markets, museums, and libraries were al-
lowed to reopen, and classes of primary and lower secondary
school, as well as sports trainings resumed.[30] On 13th May,
the Swiss Federal Council[30] announced border restrictions
between Switzerland, Germany, Austria, and France to be
gradually relaxed from 15th June.

2.2 Respondent characteristics
A sample of 75 healthcare workers/students from Switzer-
land participated in this survey. 48% of them directly worked
with COVID-19-infected patients, and for 36% it was unde-
termined yet whether they would do so at a later time. 84%
were female, and age ranged between 23 and 59 years with a
median of 38 (see Table 1).

2.3 Data collection
The data were collected by two-stage cluster sampling, with
all UAS students within the cluster being invited for participa-
tion. A standardized online questionnaire was sent to the 324
students of the respective UAS on 5th May 2020 via e-mail.
All messages were delivered, 69% were opened and 57%
were read, as controlled by Mailworx software. A reminder
was sent on 20th May. 86 students (27%) participated, 79
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(24%) completed the questionnaire to the final question, and
75 (23%) regularly worked in direct contact with patients and
therefore belonged to the population of main interest. The
median completion time per respondent was 13.1 minutes.

Table 1. Demographic and work-related characteristics of
healthcare workers/students in a survey about COVID-19 in
Switzerland, May 5th until June 1st, 2020 (n = 75)

 

 

Characteristics  

Works with COVID-19 patients* % (n)  

  Yes 48.0 (36) 

  No 16.0 (12) 

  Still undetermined at the time 36.0 (27) 

Health sector (multiple sectors allowed) % (n) 

  Acute care (incl. psychiatric acute care) 50.7 (38) 

  Nursing homes 17.3 (13) 

  Home care 21.3 (16) 

  Outpatient clinic 8.0 (6) 

 Education 6.7 (5) 

 Other 6.7 (5) 

 No answer 1.3 (1) 

Age (years) 

  Mean ± SD 38.1 ± 8.8 

  Median (min-max) 38 (23-59) 

 < 30 % (n) 21.3 (16) 

 [30, 40) 36.0 (27) 

 [40, 50) 33.3 (25) 

 ≥ 50 9.3 (7) 

Gender, children % (n) 

  Female 84.0 (63) 

    Has children (of any age) 33.3 (21) 

    Has children (minors only) 25.4 (16) 

  Male 16.0 (12) 

    Has children (of any age) 58.3 (7) 

    Has children (minors only) 58.3 (7) 

Lives by her/himself % (n) 

  Yes 22.7 (17) 

  No 77.3 (58) 

Country† % (n) 

  Switzerland 77.3 (58) 

  Germany 12.0 (9) 

  Other 10.7 (8) 
*within 6 months following the survey; †in which most of the healthcare 
worker’s/student’s education has been passed. 

 

The questions were posed in multiple answer or multiple
choice form. Therein, the answer option “other” was fre-
quently included, which, if selected, led to a request for
specification via text input. The details and wording of the
specific questions are provided in Tables 2 through 6. Further

questions, which are not detailed in the tables, were posed
as follows. Regarding risk perception: The questions “do
you think you would contract COVID-19 due to an infection
at work if you took no other preventive measures than usual
(“business as usual”)?” and “do you think you would contract
COVID-19 due to an infection in private life if you took no
other preventive measures than usual (“business as usual”)?”
were asked each with answer options given on a 6-point
Likert scale labeled “certainly not”, “very unlikely”, “rather
unlikely”, “rather likely”, “very likely”, and “certainly”. For
the question represented by items D1 through D5 in Table
5, as presented in subsection “3.3 risk perception”, the re-
spondents were presented with the hypothetical scenario
in which “no extraordinary measures were undertaken in
Switzerland other than the usual measures against influenza
(i.e. no prohibition of social gatherings/events, no lockdown,
no extraordinary measures in hospitals)”. This implied a
general evaluation of the risk of COVID-19 independent of
specific preventive measures and policies in place at the time.
The question was then repeated with answer options given on
a discrete numeric rating scale ranging from “0 = no threat at
all” to “10 = very serious threat” (with only these extremes
having an additional label). Regarding the degree of concern:
The question “how worried do you feel because of the possi-
bility of [the respective scenario]?” was asked for the three
scenarios of “getting COVID-19 yourself”, “family/friends
getting COVID-19”, and “many deaths among elderly/sick
people”, with answer options given on a 4-point Likert scale
labeled “not worried at all”, “a little worried”, “worried”, and
“very worried”. Regarding the reaction by the government:
The question “the measures implemented by the government
between 17th March and 26th April (“lockdown”) were. . . ”
was posed with the multiple-choice options “. . . exaggerated”,
“...adequate”, and “. . . not strict enough/too late/too short
in duration”, and for the question “which of the following
claims applies to the gradual steps of relaxation of these
measures, which are in place since 27th April and which
are planned for the future?” the multiple-choice options “the
measures should have been relaxed earlier/more strongly”,
“the relaxation plan is adequate”, and “the measures should
have been relaxed later/less strongly” were given. The entire
questionnaire was organized into five parts: (1) knowledge
(“right”/”wrong”/”don’t know”) and risk perception (4-point
Likert scales, 11-point discrete numeric rating scales with
labeled extremes), (2) media use (“yes”/”no”, 6-point Liker
scales, free text for specification), (3) concern (6-point and 4-
point Likert scales) and effects on work situation (“yes”/”no”,
free text for specification), (4) precautionary measures and
reaction (“yes”/”no”, 6-point and 3-point Likert scales, free
text for specification), and (5) demographics.
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2.4 Data analysis
Confidence intervals of proportions (CI) were computed by
Wilson’s method. Equality of proportions was tested by
Fisher’s exact test (2x2 case) and Wilcoxon’s matched-pairs
signed-rank test (>2-level ordinal variables). Rank correla-
tion was assessed by Spearman’s coefficient. Logistic regres-
sion modeled the effects of multiple predictors on a binary
outcome. Therein, step-wise factor elimination optimized
Bayes’ information criterion (BIC), and the results were
computed as average marginal effects (AME) denoted in
percentage-point differences of the probability of a positive
outcome. In addition, AME were compared with raw propor-
tions. Hypothesis tests and confidence intervals (CI) referred
to a type one error probability (p) of 5%, unless indicated
otherwise. The answers to the questions on clinical knowl-
edge about COVID-19 (see Table 2) were taken from the
following sources: K1,[31] K2,[32] K3,[33, 34] K4,[35, 36] K5,[37]

K6,[38] K7,[39] and K8.[40]

3. RESULTS

3.1 Knowledge about COVID-19
Knowledge about COVID-19 was highest concerning the
absence of an effective vaccine (as of June/July 2020) (K8,
K2), asymptomatic cases (K1), and transmission without
physical contact (K3), with above 90% of the respondents
answering correctly (see Table 2). Knowledge was signifi-
cantly lower regarding infectiousness (K5), incubation time
(K6), and the rate of life-threatening disease progression
(K7), as compared between COVID-19 and influenza, with
at least 68% correct answers per category (p < .01 for the
pair-wise comparison of each of these three items with K1-3
and K8, Fisher’s exact test). Only 51% of the respondents
correctly answered that frequent washing of hands and sneez-
ing into tissues did not virtually exclude the possibility of an

infection (K4), which is a significantly smaller proportion
than in any other category (p < .05 vs. K5 and K7, p < .01
vs. K6, p < .001 vs. K1-K3 and K8, Fisher’s exact test).
Knowledge in the latter regard (K4) was significantly lower
among respondents who lived by themselves (AME = -40
percentage points, p < .001, raw proportions 24% vs. 59%).
Furthermore, males had less knowledge about infectiousness
(K5, AME = -39 percentage points, p < .05, raw proportions
42% vs. 76%).

When asked whether they needed more information on spe-
cific COVID-19-related topics than they had at the time,
almost half of the respondents (49%, I7) named treatment,
which is a significantly larger proportion than in any other
category (p < .05 vs. I1 and I6, p < .01 vs. I2 and I5, p
< .001 vs. I3 and I4, Fisher’s exact test, see Table 3). A
third named severe disease progression (33%, I6) and trans-
mission of the virus between people (32%, I1), respectively.
About a quarter named incubation time (28%, I2), preventive
measures (23%, I4), and infectiousness (27%, I5), respec-
tively. The smallest proportion of mentions was given for
symptoms (19%, I3). 23% (CI 15%-33%) of the respondents
indicated they did not need any further information on these
topics (I1-I7), or other topics related to COVID-19, while
12% (CI 6%-21%) indicated the need for further information
on all of these topics. The respondents were asked to suggest
any further topics themselves, which resulted in: long-term
effects and rehabilitation (4 mentions), correct use and effec-
tiveness of face masks and preventive material in general (3),
immunity/immunization (2), sources of infection (2), vaccine
(1), risk groups (1), mortality rate (1), representativeness of
samples (1), sensitizing of the public (1), quarantine together
with family members (1), and long-term measures remain-
ing in effect in the healthcare sector after measures for the
general public will have been abolished (1).

Table 2. Knowledge of healthcare workers/students about COVID-19 in a survey from Switzerland, May 5th until June 1st,
2020 (n = 75)

 

 

No  Item Freq. CI (Wilson) 

Correct indication provided on the following statements being true/false. % (n) % % 

K1  COVID-19 leads to symptoms in every case. (False) 94.7 (71) 87.1 97.9 
K2  There currently (June/July 2020) is an effective vaccination against COVID-19. (False) 93.3 (70) 85.3 97.1 
K3  COVID-19 is transmitted between people exclusively via physical contact. (False) 90.7 (68) 82.0 95.4 

K4  
If hygiene standards such as frequent washing of hands and sneezing only into tissues are 
met, an infection with COVID-19 is virtually impossible. (False) 

50.7 (38) 39.6 61.7 

K5  COVID-19 has higher infectiousness than influenza. (True) 70.7 (53) 59.6 79.8 
K6  COVID-19 has a shorter incubation time than influenza. (False) 73.3 (55) 62.4 82.0 
K7  COVID-19 has a higher rate of life-threatening disease progression than influenza. (True) 68.0 (51) 56.8 77.5 
K8  Vaccines against influenza are also effective against COVID-19. (False) 96.0 (72) 88.9 98.6 
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Table 3. Needs of healthcare workers/students for information on COVID-19, preferred sources of information, and means
of communication in a survey from Switzerland, May 5th until June 1st, 2020 (n = 75)

 

 

No  Item Freq. CI (Wilson) 

    % (n) % % 

Question: On which COVID-19-related topics do you need more detailed information than you presently have? 

I1  Transmission between people. 32.0 (24) 22.5 43.2 

I2  Incubation time. 28.0 (21) 19.1 39.0 

I3  Symptoms. 18.7 (14) 11.5 28.9 

I4  Preventive measures. 22.7 (17) 14.7 33.3 

I5  Infectiousness. 26.7 (20) 18.0 37.6 

I6  Severe disease progression. 33.3 (25) 23.7 44.6 

I7  Treatment. 49.3 (37) 38.3 60.4 

I8  Other. 18.7 (14) 11.5 28.9 

Question: Who should provide you with the necessary information on COVID-19? 

S1  Employer. 54.7 (41) 43.4 65.4 

S2  General practitioner. 16.0 (12) 9.4 25.9 

S3  Hospitals. 21.3 (16) 13.6 31.9 

S4  Government (municipal, cantonal, federal) 73.3 (55) 62.4 82.0 

S5  Journalists/publishers 13.3 (10) 7.4 22.8 

S6  Scientists/universities 72.0 (54) 61.0 80.9 

S7  Other. 8.0 (6) 3.7 16.4 

Question: How do you prefer to receive the necessary information on COVID-19? 

M1  Postal delivery. 18.7 (14) 11.5 28.9 

M2  Billboards. 17.3 (13) 10.4 27.4 

M3  Public television. 61.3 (46) 50.0 71.5 

M4  Advertisements in newspapers. 10.7 (8) 5.5 19.7 

M5  Newspaper articles. 48.0 (36) 37.1 59.1 

M6  Radio. 48.0 (36) 37.1 59.1 

M7  Leaflets. 5.3 (4) 2.1 12.9 

M8  Orally by the employer. 14.7 (11) 8.4 24.4 

M9  In writing by the employer. 49.3 (37) 38.3 60.4 

M10 Other. 24.0 (18) 15.8 34.8 

 

Items I1-7 (see Table 3) were compared with K1-8 (see Table
2) to assess the respondents’ self-evaluation of their knowl-
edge. Item K4, which concerns the effectiveness of frequent
hand washing and sneezing into tissues, again stands out:
Respondents who lacked knowledge on K4 were mostly un-
aware of it. Among the respondents who gave the wrong
answer here, thereby overestimating effectiveness, signifi-
cantly fewer indicated to be needing more information on
preventive measures (12%, I4) than among those who gave
the right answer (32%, p < .05, Fisher’s exact test, one-sided).
The analogous applied to the claimed need for information
on transmission between people (I1, 18% vs. 42%, p < .05,
Fisher’s exact test, one-sided). This was not the case for any
other category of knowledge about COVID-19 (K1-3, K5-8).

Most respondents wished for the government (73%, S4) or
scientists/universities (72%, S6) to provide them with the
necessary information about COVID-19 (see Table 3). More
than half required information through their employer (55%,
S1). Only 13% (S5) named journalists and publishers. The
most popular means by which to receive this information
were public television (61%, M3), newspaper articles (48%,
M5), and radio programs (48%, M6). Of those respondents
who required information through their employer (41 respon-
dents), most (90%) would like to receive it in writing (M9)
and a quarter (also) orally (27%, M8).

3.2 Media use
When asked about their typical use of media to keep in-
formed on recent news, not only related to COVID-19, the
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respondents reported to more frequently be using free daily
newspaper articles without subscription (U2), radio programs
(U4) and tv programs (U3), as opposed to daily newspaper
articles requiring subscription (U1) and news messages au-
tomatically suggested by web browsers (U5) (p < .01, six

levels, Wilcoxon’s signed-rank test, Table 4). Or the four
media types U1 through U4, a proportion of 23% (CI 15%-
33%) of the respondents used each type at least once a week,
and 95% (CI 87%-98%) used at least one type at least once
a week.

Table 4. Regular media use of healthcare workers/students in a survey from Switzerland, May 5th until June 1st, 2020 (n =
75)

 

 

No  Item % (n) % (n) % (n) % (n) % (n) % (n) 

    [CI %] [CI %] [CI %] [CI %] [CI %] [CI %] 

Question: How often do you usually (not only 
regarding COVID-19) use the following media to 
keep informed on recent news? 

Daily 
≥ Several 
times a 
week 

≥ Once a 
week 

≥ Once a 
month 

≥ Less than 
once a month 

Never 

U1  
Daily newspapers requiring subscription 
(also digital) 

26.7 (20) 
[18.0; 37.6] 

37.3 (28)  
[27.3; 48.6] 

42.7 (32)  
[32.1; 53.9] 

49.3 (37)  
[38.3; 60.4] 

57.3 (43)  
[46.1; 67.9] 

42.7 (32)  
[32.1; 53.9] 

U2  
Free daily newspapers without subscription 
(also digital) 

38.7 (29)  
[28.5; 50.0] 

53.3 (40)  
[42.2; 64.2] 

65.3 (49)  
[54.1; 75.1] 

74.7 (56)  
[63.8; 83.1] 

93.3 (70)  
[85.3; 97.1] 

6.7 (5)  
[2.9; 14.7] 

U3  TV programs (also via internet) 
26.7 (20)  
[18.0; 37.6] 

61.3 (46)  
[50.0; 71.5] 

74.7 (56)  
[63.8; 83.1] 

85.3 (64)  
[75.6; 91.6] 

93.3 (70)  
[85.3; 97.1] 

6.7 (5)  
[2.9; 14.7] 

U4  Radio programs (also via internet) 
30.7 (23)  
[21.4; 41.8] 

62.7 (47)  
[51.4; 72.7] 

77.3 (58)  
[66.7; 85.3] 

81.3 (61)  
[71.1; 88.5] 

88.0 (66)  
[78.7; 93.6] 

12.0 (9)  
[6.4; 21.3] 

U5  
News automatically suggested by Google or 
other web browsers 

16.0 (12)  
[9.4; 25.9] 

38.7 (29)  
[28.5; 50.0] 

49.3 (37)  
[38.3; 60.4] 

54.7 (41)  
[43.4; 65.4] 

70.7 (53)  
[59.6; 79.8] 

29.3 (22)  
[20.2; 40.4] 

 Note. The six answer options to the question presented in Table 4 were “daily”, “several times a week”, “once a week”, “once a month”, “less than once a month”, 
and “never”. “≥ Less than once a month” encompasses all individuals who answered “less than once a month”, “once a month”, “once a week”, “several times a 

week” or “daily”, excluding those who answered “never”. “CI” stands for Wilson’s confidence interval. 

 

3.3 Risk perception

Half of the respondents (52%, CI 41%-63%) estimated that
if they took no specific preventive measures, other than the
usual ones they took irrespectively of COVID-19, they would
“very likely” or “certainly” be infected with COVID-19 dur-
ing work, while a quarter (24%, CI 16%-35%) estimated
that they would “very likely” or “certainly" be infected in
private life (which is a significantly smaller proportion, p
< .05, Fisher’s exact test, one-sided). The potential threat
imposed by the COVID-19 pandemic, for the hypothetical
case in which no preventive measures would have been taken
in Switzerland other than the usual measures against com-
mon influenza, was perceived as follows (D1-5, Table 5):
It was perceived as a “severe threat” to one’s own life by
32% of the respondents. This was a significantly smaller pro-
portion than concerning the life of family members (67%),
healthcare workers attending to COVID-19-infected patients
(77%), the Swiss population (76%), or the global popula-
tion (83%) (p < .001, Fisher’s exact test, for each pair-wise
comparison involving one’s own life). When comparing the
degree of threat estimated on the 11-point discrete rating
scale, the majority of respondents estimated COVID-19 to be
a strictly more severe threat to the global population (72%,
CI 60%-82%), to the Swiss population (67%, CI 55%-77%),
to healthcare workers attending to COVID-19 patients (71%,

CI 59%-81%), and to the life of their family members (63%,
CI 51%-74%) than to their own life. No respondent esti-
mated a higher threat to the Swiss population than to the
global population (CI 0-5%).

3.4 Degree of concern
The respondents displayed a significantly higher degree of
concern about their family getting infected, as well as about
elderly or sick people who might die as a result of an in-
fection, than about themselves getting infected (p<0.001,
Wilcoxon’s signed-rank test, ordinal variables with the four
levels “not at all worried”, “a little worried”, “worried”, “very
worried”). 64% felt at least “worried” regarding their family
(CI 53%-74%), with 31% feeling “very worried” (CI 21%-
42%). Concerning deaths among elderly and sick people,
again 64% felt at “least worried” (CI 53%-74%), with 24%
feeling “very worried” (CI 16%-35%). Only 16% felt at
least “worried” for themselves (CI 9%-26%), with 3% feel-
ing “very worried” (CI 1%-9%). Multiple logistic regression
showed that they were significantly more likely to feel at least
“worried” about family getting infected, if they (the respon-
dents themselves) had a health condition that put them in a
COVID-19-risk group (AME = 29 percentage points, p < .01,
raw proportions 78% vs. 62%), and less likely if they worked
for a geriatric institution (AME = -25 percentage points, p <
.05, raw proportions 41% vs. 74%) or had children (AME
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= -38 percentage points, p < .001, raw proportions 41% vs.
78%).

3.5 Effects on the work situation
Almost half of the respondents reported that due to COVID-
19, they had to work more hours than usual (47%, item W2),
and that they had to perform tasks that were unusual to them
(47%, W4), respectively (see Table 5). Also, 21% worked
for a department or division at their workplace which they
usually did not work for (W5). 41% felt more stressed (W1),
and 29% were more frequently pressed for time (W3). 41%
disagreed with the claim that in their workplace, the neces-
sary material and structures to effectively protect the staff
from an infection with COVID-19 were available (W7), and
32% disagreed with the claim that the necessary decisions
in this regard were taken (W8). Every respondent indicated
that their work situation had been affected by COVID-19

in some way (W1-W10, CI 95%-100%). Other effects de-
scribed by the open-answer option “other” (W10), besides
the predefined categories given by the questionnaire (W1-8),
were: highlighting that protective masks were insufficiently
available in addition to selecting item W7 (4 mentions), high
expenditure of time for communication on COVID-19 and
reading/intake of information (3 mentions). Furthermore,
single mentions were given of insufficient protective material
for staff members who belonged to a risk group, COVID-19
infection of patients detected late leading to protective mate-
rial not having been worn in time, not all possible preventive
measures being applied, stressful restrictions in a geriatric
institution, saddening situations of patients not seeing their
relatives for weeks, an employer breaching labor law, an-
other employer instead strongly considering the needs of
staff members, adequate preparation for and dealing with the
COVID-19 pandemic, less work than usual, and home office.

Table 5. Work situation, risk perception, and preparation of the government and the healthcare sector according to
healthcare workers/students in a survey about COVID-19 in Switzerland, May 5th until June 1st, 2020 (n = 75)

 

 

No  Item Freq. CI (Wilson) 

    % (n) % % 

Question: How has/had COVID-19 affected your work situation? 
W1  I feel more stressed than usual. 41.3 (31) 30.9 52.6 
W2  I have to work more than usual. 46.7 (35) 35.8 57.8 
W3  I am more often pressed for time than usual. 29.3 (22) 20.2 40.4 
W4  I have to do tasks that are unusual to me. 46.7 (35) 35.8 57.8 
W5  I work for a department/division (at least in part) which I do not usually work for. 21.3 (16) 13.6 31.9 
W6  My employer shows less consideration for my needs than usual. 28.0 (21) 19.1 39.0 

W7  
The material and structures necessary to effectively protect the staff from infection 
with COVID-19 are available. 

58.7 (44) 47.4 69.1 

W8  
The decisions necessary to effectively protect the staff from infection with COVID-19 
are taken. 

68.0 (51) 56.8 77.5 

W10* Other. 24.0 (18) 15.8 34.8 
W11 Not at all. 0.0 (0) 0.0 4.9 

Agreement with the claim: COVID-19 would be a severe threat if no extraordinary measures were undertaken, other than 
usual measures against influenza (i.e. no prohibition of social gatherings/events, no lockdown, no extraordinary measures in 
hospitals). 
D1  To one’s own life. 32.0 (24) 22.5 43.2 
D2  To the life of family members. 66.7 (50) 55.4 76.3 
D3  To healthcare workers attending to COVID-19 patients. 77.3 (58) 66.7 85.3 
D4  To the Swiss population. 76.0 (57) 65.2 84.2 
D5  To the global population. 82.7 (62) 72.6 89.6 

Question: Which of the following claims are true? Ahead of the outbreak of COVID-19, the government and the healthcare 
system were sufficiently prepared for a viral pandemic with… 
P1  Disinfectant and protective masks. 9.3 (7) 4.6 18.0 
P2  Personnel. 21.3 (16) 13.6 31.9 
P3  Structures. 26.7 (20) 18.0 37.6 
P4  Processes and contingency plans. 28.0 (21) 19.1 39.0 

P5  
None of the above claims are true. In none of these four areas were the government and 
the healthcare sector sufficiently prepared. 

53.3 (40) 42.2 64.2 

*Item W9 of the questionnaire was not included in this survey. 
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3.6 Preparedness and reaction by the government and
the healthcare system

The vast majority claimed that ahead of the outbreak of
COVID-19, the government and the healthcare sector were
insufficiently prepared for a viral pandemic concerning per-
sonnel (79%, P2), structures (73%, P3), and processes and
contingency plans (72%, P4), respectively (see Table 5).
Nearly all respondents (91%, P1) claimed that preparation
was insufficient regarding disinfectant and protective masks.
Half of the respondents concluded that in none of these four
categories the government and the healthcare sector were
sufficiently prepared (53%, P5). When asked for their opin-
ion on the protective measures imposed by the Swiss gov-
ernment during “phase one” (17th March-26th April 2020,
“lockdown”), two thirds thought that they were “appropriate”
(67% CI 56%-77%), while 16% (CI 10%-26%) found them
to be “not restrictive enough/too late/too short”. Roughly
half found the less restrictive “phase two” (the relaxation of
measures starting on 27th April) to be “appropriate” (55%,
CI 44%-66%), while 34% (CI 24%-45%) found it to be “too
early/too liberal”.

3.7 Adherence and attitude regarding preventive guide-
lines

Strict adherence (answer “always”) to preventive guidelines
(including work and private life) was highest regarding the
following measures (see Table 6): no shaking of hands (92%,
A5), no uncovered coughing or sneezing (84%, A6), and not

leaving home with a cough or fever (84%, A7). 69% (A1)
made no use of public transportation during rush hour, 64%
(A2) strictly avoided gatherings of more than five people, and
49% (A4) disinfected or washed their hands with soap for 20
seconds after each physical contact except within their family.
45% (A8) strictly refrained from contact with people older
than 65 years, and only 28% (A3) strictly kept a physical
distance of at least two meters (the distance recommended
by the Swiss government at the time) from everyone except
their closest family. It needs to be kept in mind regarding
the latter result that the respondents all worked with patients
at the time. Each of these guidelines (A1-A8) was followed
by the majority of the respondents at least “almost always”
(with a CI above at least 51%), and by at least three quar-
ters “predominantly” (with a CI above at least 65%). The
pair-wise rank correlation among guidelines A1 through A8
was low to moderate throughout, with the highest correlation
coefficient amounting to only 0.34 for the pair of keeping
a physical distance (A3) and refusing handshakes (A5) (p
< .01 for this pair). Hence, when comparing two randomly
drawn individuals, one having higher adherence than the
other to a certain guideline did not imply a high probability
of the same being the case also regarding another guideline.
“Almost always” or “always” keeping a physical distance of
two meters from everyone except closest family (A3) was
more frequent among respondents with children (AME = 34
percentage points, p < .001, raw proportions 82% vs. 51%).

Table 6. Adherence to preventive guidelines of healthcare workers/students after the first wave of COVID-19 in a survey
from Switzerland, May 5th until June 1st, 2020 (n = 75)

 

 

No Item % (n) % (n) % (n) % (n) % (n) % (n) 

    [CI %] [CI %] [CI %] [CI %] [CI %] [CI %] 

Question: How strictly do you follow these guidelines? Always 
≥ Almost 
always 

≥ 
Predominantly 

≤ Sometimes 
≤ Almost 
never 

Never 

A1 Make no use of public transportation during rush hour. 
69.3 (52) 
[58.2; 78.6] 

80.0 (60) 
[69.6; 87.5] 

88.0 (66) 
[78.7; 93.6] 

12.0 (9) 
[6.4; 21.3] 

6.7 (5) 
[2.9; 14.7] 

5.3 (4) 
[2.1; 12.9] 

A2 
Refrain from meetings (also private) involving more 
than five people. 

64.0 (48) 
[52.7; 73.9] 

88.0 (66) 
[78.7; 93.6] 

96.0 (72) 
[88.9; 98.6] 

4.0 (3) 
[1.4; 11.1] 

2.7 (2) 
[0.7; 9.2] 

1.3 (1) 
[0.2; 7.2] 

A3 
Keep a physical distance of at least two meters from 
everyone except your closest family. 

28.0 (21) 
[19.1; 39.0] 

62.7 (47) 
[51.4; 72.7] 

84.0 (63) 
[74.1; 90.6] 

16.0 (12) 
[9.4; 25.9] 

4.0 (3) 
[1.4; 11.1] 

2.7 (2) 
[0.7; 9.2] 

A4 
Disinfect or wash your hands with soap for 20 seconds 
after each physical contact, except with family. 

49.3 (37) 
[38.3; 60.4] 

74.7 (56) 
[63.8; 83.1] 

89.3 (67) 
[80.3; 94.5] 

10.7 (8) 
[5.5; 19.7] 

4.0 (3) 
[1.4; 11.1] 

1.3 (1) 
[0.2; 7.2] 

A5 Do not shake hands. 
92.0 (69) 
[83.6; 96.3] 

93.3 (70) 
[85.3; 97.1] 

96.0 (72) 
[88.9; 98.6] 

4.0 (3) 
[1.4; 11.1] 

1.3 (1) 
[0.2; 7.2] 

0.0 (0) 
[0.0; 4.9] 

A6 
Cough and sneeze only into a tissue or the inside of 
your elbow if no tissue is available. 

84.0 (63) 
[74.1; 90.6] 

100.0 (75) 
[95.1; 100.0] 

100.0 (75) 
[95.1; 100.0] 

0.0 (0) 
[0.0; 4.9] 

0.0 (0) 
[0; 4.9] 

0.0 (0) 
[0.0; 4.9] 

A7 
In case of a cough or fever, do not leave your home and 
contact the hotline or a physician via phone. 

84.0 (63) 
[74.1; 90.6] 

96.0 (72) 
[88.9; 98.6] 

97.3 (73) 
[90.8; 99.3] 

2.7 (2) 
[0.7; 9.2] 

2.7 (2) 
[0.7; 9.2] 

2.7 (2) 
[0.7; 9.2] 

A8 
Refrain from contact with people older than 65 years, 
including parents/other relatives. 

45.3 (34) 
[34.6; 56.6] 

62.7 (47) 
[51.4; 72.7] 

76.0 (57) 
[65.2; 84.2] 

24.0 (18) 
[15.8; 34.8] 

17.3 (13) 
[10.4; 27.4] 

12.0 (9) 
[6.4; 21.3] 

Note. The six answer options to the question presented in Table 6 were “always”, “almost always”, “predominantly”, “sometimes”, “almost never”, and “never”. “≥ 
Predominantly” encompasses all individuals who answered “predominantly”, “almost always”, or “always”. “≤ Sometimes” encompasses all individuals who answered 
“sometimes”, “almost never”, or “never”. “CI” stands for Wilson’s confidence interval. 
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4. DISCUSSION

4.1 Key findings

The results of this survey provide insight into the knowl-
edge, attitude, and practice of Swiss healthcare students in
higher education who studied part-time and also provided
clinical care to patients during the first wave of the COVID-
19 pandemic. The main aim was to identify the impact of the
first wave on their work situation and how universities could
respond to the infodemic challenge.

The students reported a considerable level of individual stress,
while having to conduct unusual tasks for longer working
hours and being concerned about COVID-19 spreading to
larger populations (healthcare workers, Swiss and global pop-
ulation) and potentially threatening the life of their family
members. This is in line with Pawar,[41] who highlights that
the pandemic has led to stress, fear, and existential anxiety
among healthcare workers. Furthermore, healthcare workers
being more concerned about others than about themselves
(family members, elderly/sick people, colleagues) reflects
the stereotype of them acting as “heroes” during the pan-
demic, a label which has repeatedly been assigned to them
by patients and the media.[42] As Cox mentions (2020),[42]

this label however has its downsides, particularly if it con-
tributes to healthcare workers neglecting their own needs and
working even more excessively. As discussed by Spiller et
al.,[12] working hours have been sluggish to converge back to
pre-pandemic volumes. However, long-term excessive labor
of healthcare staff had already been a challenge before the
pandemic[43, 44] and may intensify even more as a result of it.
In the present survey, these stressors were accompanied by
a large number of respondents who did not have sufficient
protective material or necessary decisions in place to effec-
tively protect them or other staff from a COVID-19 infection.
The vast majority of respondents claimed insufficient prepa-
ration of the government and the healthcare sector to a viral
pandemic in multiple respects, particularly a lack of disinfec-
tant and protective masks, insufficient staffing, inadequate
structures, or missing processes and contingency plans.

More clinical information on COVID-19 was desired by the
responding students on several topics, most frequently on
treatment, disease progression, and transmission. This is a
typical request when new infectious diseases emerge and in-
sights at the beginning of the pandemic concentrate on a few
clinical sites before new information is disseminated to other
healthcare facilities.[45] There was a knowledge gap on the
efficacy of standard hygiene as a preventive measure against
COVID-19 and, to a lesser extent, on disease progression,
infectiousness, and incubation time compared to common in-
fluenza. Only half of the respondents were aware that regular

washing of hands and sneezing into tissues does not virtually
exclude transmission of COVID-19 from one person to an-
other. Also, the vast majority of those who did not provide
the correct answer here believed that they did not need any
further information on the topics of preventive measures and
transmission. The divide of strenuous requirements at work
and a lack of informational and tangible support in the con-
text of COVID-19 can lead to frustration and eventually to
burnout among healthcare staff.[18] In such situations, em-
ployees in healthcare facilities might at best experience top
nursing leadership during the crisis or later during a reflective
inquiry of the crisis period.[46]

Experiencing such a crisis as a student who aims to develop
critical thinking skills, and who has to make clinical de-
cisions upon reliable and evidence-based information, is
also a source of learning in action. Prior epidemiological
crises, such as AIDS, showed that nursing students were
able to shape their attitude towards AIDS patients, and to
learn how to fulfill their tasks even when the government
was not always reporting accurate information.[47] Students
from higher education, particularly at the university level,
have to be able to handle contradictory and quickly changing
information according to the Dublin Descriptors.[48] At the
intersection of studying at a university and providing clinical
care, it is essential to foster the students’ competencies to
analyze the pandemic situation despite insufficiently avail-
able information from the employer or the government. Here,
bundled and accurate information from trusted sources is par-
ticularly important, such as e.g. a newly published Cochrane
Review addressing healthcare workers’ adherence to preven-
tion and control guidelines for infectious diseases.[49]

4.2 Limitations
Participation was not mandatory within the cluster invited to
participate. Randomness, even though it cannot be excluded,
was therefore not ascertained. Furthermore, although the
seven Swiss UAS with health departments follow similar
schemes and their geographical regions overlap, homogene-
ity across clusters was an unprovable assumption.

The use of masks in public, e.g. in public transportation, was
not compulsory in Switzerland before July 2020, which was
a month after this survey had already ended. Thus, the results
might not reflect the safety-related knowledge and practice
in place later in the pandemic.

5. CONCLUSION
Leadership in higher education is pivotal to supporting stu-
dents when they are challenged with unprecedented amounts
of information.[50] In such critical times of infodemics,
timely information management and health literacy are re-
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quired, particularly when false or incomplete information
may spread among students.[6] Healthcare educators can
utilize the generation Z students’ skills and preferences for
online teaching methods. At the same time, they can in-
crease their competencies to identify reliable and up-to-date
information.[51]

Close surveillance by regular testing for viral status, as well
as the provision of sufficient personal protective equipment,
are essential to keep the healthcare workforce safe and able
to provide their services.[5] Moreover, healthcare workers are
not only threatened by infection, but also by long working
hours and other sources of stress. The emotional distress
imposed on healthcare workers by the pandemic should not
be neglected. There already is empirical evidence of the
negative effects of the pandemic on the mental well-being of
healthcare workers.[11, 15, 17] While healthcare workers may
be lauded for treating their personal needs as a second prior-
ity,[42] them doing so may become increasingly consequential
in the long term of the pandemic. Preventing a depletion of
their mental health is important, both for the sake of the
healthcare workers themselves, as well as for healthcare sys-
tems to maintain sufficient provision of healthcare services
over an extended period.[43, 44] A lesson to be learned for
future waves of the COVID-19 pandemic, as well as for any
other pathogen that may potentially spread in the future, is
that how healthcare workers have been affected varies over
fields, institutions, individuals, as well as over the course of
the pandemic. Therefore, solutions should be specific and
remain adaptable.

Finally, the challenges imposed by the pandemic can also
serve as an opportunity. Experiencing a pandemic in the
midst of studying and working with patients, students may
achieve competencies and identity with their profession that

otherwise were not possible to this degree – a phenomenon
which was observed among nursing students during a SARS
outbreak in Hongkong.[52] Opportunities for learning are
particularly evident for the dos and don’ts in information
management, planning for personal protective equipment,
priorities in leadership when managing an epidemiological
crisis, as well as healthcare policy.
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