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Abstract

Background/Aims: So far detailed insights into the nursing
staff's COVID-19 symptoms, testing, and results are missing.
Therefore, this study aimed to describe the setting and re-
gional differences in the occurrence of COVID-19 among
nursing staff, analysing symptoms, testing, and their respec-
tive results. Methods: We used an online survey to conduct
this cross-sectional study among Austrian nursing staff in
different settings between May 12 and July 13, 2020. This
article follows the STROBE statement. The survey includes
demographic data, including age, professional qualification,
e.g., nurse, nurse aid, and in which federal state and setting
the participants work. In addition, we asked for COVID-19
symptoms and (result of the) testing. We used descriptive
statistics as well as bivariate analysis to calculate the differ-
ences. Results: Nearly every sixth nurse reported experienc-
ing COVID-19 symptoms. We found statistically significant
differences between the settings and the federal provinces
for the reported COVID-19 symptoms, but not the test re-
sults. In total, 1.6% of the participating nurses were tested for
COVID-19, of which all were positive for COVID-19. Conclu-
sions: In the future during a pandemic, health care staff

should be comprehensively tested in all settings. Our results
showed that shifting the perspectives from critical/acute
settings to other settings, such as nursing homes, is needed.

© 2021 The Author(s) Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

COVID-19 entre a equipe de enfermagem: Cenarios e
diferencas regionais

Palavras Chave
COVID-19 - Infeccdes por Coronavirus - Enfermeiras -
Sintomas - Diagnoéstico

Resumo

Objectivo: Até agora, faltam conhecimentos detalhados
sobre os sintomas, testes e resultados da COVID-19 da
equipe de enfermagem. Portanto, o objectivo deste es-
tudo foi descrever o cendrio e as diferencas regionais na
ocorréncia de COVID-19 entre o pessoal de enfermagem,
analisando os sintomas, os testes e 0s seus respectivos
resultados. Metodologia: Utilizamos um inquérito online
para realizar este estudo transversal entre o pessoal de
enfermagem austriaco em diferentes contextos entre 12.
Maio e 13. Julho de 2020. Este artigo segue a declaracao
STROBE. O inquérito inclui dados demogréficos, por ex-
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emplo, idade, qualificacdo profissional, por exemplo, en-
fermeiro, auxiliar de enfermagem e no qual o estado fed-
eral e o estabelecimento dos participantes estao a trabal-
har. Além disso, pedimos os sintomas de COVID-19 e
(resultado do) teste. Utilizdamos estatisticas descritivas,
bem como analise bivariada para calcular as diferencas.
Conclusées: No futuro, durante uma pandemia, o pessoal
de saude deve ser testado exaustivamente em todos os
cenarios. Os nossos resultados mostraram que é ne-
cessario mudar as perspectivas de cenarios criticos/agu-
dos para outros cenarios, por exemplo, lares de idosos.

© 2021 The Author(s) Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

On June 8, 2021 the World Health Organization re-
ported more than 173 million confirmed cases of the
coronavirus disease 2019 (COVID-19) worldwide, in-
cluding more than 3.7 million deaths [1]. These numbers
reflect the devasting pressure on and challenges in the
health care systems around the world.

International databases are being updated daily to
measure the incidence of the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) as well as to track
the number of cases diagnosed with COVID-19 over
time. These databases include the: (1) WHO Coronavirus
Disease Dashboard [1], (2) US Centers for Disease Con-
trol and Prevention [2], (3) EU Open Data Portal of the
European Centre for Disease Prevention and Control [3],
or even national dashboards such as: (4) the Official CO-
VID-19 Dashboard for Austria [4] or the COVID-19
Dashboard maintained by the Robert Koch Institute in
Germany [5]. However, all of these databases are popula-
tion-based databases and do not place a focus on high-
risk groups such as health care workers. Concerning CO-
VID-19, health care workers are recognised as a specific
high-risk group [6].

Nurses and midwives make up the largest group (i.e.,
about 50%) of all health care workers, and especially nurs-
es have been recognised as key players in crisis and post-
crisis situations [7], such as the COVID-19 pandemic.

In recent months, hundreds of papers have been pub-
lished internationally on the topic of COVID-19. Many
of the studies describe vaccine development efforts, spe-
cific treatment interventions [8, 9], or the pathophysiol-
ogy of the underlying virus [10, 11].

Some of the papers place a focus on epidemiology [12]
or lessons learned during COVID-19 [13, 14]. Others
have been carried out to investigate how COVID-19 has
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affected patients [15, 16], nursing home residents [17], or
older persons in the community [18].

We conducted a systematic literature search and found
only a few studies that specifically addressed nursing staff
and COVID-19 [19-21]. Some of these papers described
the consequences of COVID-19 affecting nursing staff
[22, 21]. One study was carried out on nurses as CO-
VID-19 patients [23], another focussed on a symptom
cluster of ICU nurses who treated COVID-19-positive
pneumonia patients [24], and one study considered SARS-
CoV-2 infection rates among respiratory staff nurses [19].
In another recent study, researchers investigated the expe-
riences of nurses who worked in the Australian primary
health care sector during the COVID-19 pandemic [25].

However, none of the above-mentioned publications
provided detailed insights into the nursing staff’s CO-
VID-19 symptoms, testing procedures/results, or diagno-
ses. In addition, based on the results of the literature re-
view, no study has been thus far carried out to investigate
the effects of settings and regional differences on reported
symptoms and testing. However, such a study could pro-
vide researchers with important, comprehensive insights
into COVID-19 infection rates in nursing staff. Further-
more, these study findings could indicate the settings and
regions in which testing should start earlier if another
pandemic occurs.

Materials and Methods

Aim

The current study aimed to investigate settings and specific re-
gional differences concerning COVID-19 symptoms, testing, and
diagnoses among nursing staff.

Design, Settings, and Sample

This study was conducted as a cross-sectional study, using an
online questionnaire. To reach our target sample, we applied the
snowball sampling strategy and used social media. We developed
a questionnaire that was subsequently distributed to nursing staff
throughout Austria, independent of their qualifications (e.g.,
nurse, nurse aid) and work settings (e.g., hospital, nursing homes).
The main target group included nurses who were working at the
bedside during the COVID-19 pandemic in Austria.

Data Collection Instrument and Analysis

We collected data from May 12 to July 13, 2020. For this study,
we collected the following data: (1) demographics (e.g., age, gen-
der) (2) region, (3) setting, (4) professional qualification (e.g.,
nurse, nurse aid), (5) job experience in years, (6) symptoms of CO-
VID-19 experienced (Yes/No), and (7) whether the participants
had been tested positive for COVID-19 (Yes, I was tested positive
for COVID-19/No, I was tested negative for COVID-19/ No, I
have not been tested for COVID-19 at all).
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Table 1. Sample characteristics

Nursing staff

(n=2,600)
Female, % (n) 83.7(2,177)
Mean age, years (SD) 38.1(11.0)
Setting, % (n)
Home care 2.7 (70)
Home for disabled persons 2.1 (54)
Hospital 73.3(1,905)
Nursing home 17.2 (448)
Others 2.8(73)
Primary care 04(11)
Rehabilitation 1.5(39)
Federal province where nurses work, % (n)
Burgenland 8.7 (227)
Carinthia 3.9(101)
Lower Austria 6.8(177)
Salzburg 7.7 (201)
Styria 49.5 (1,287)
Tyrol 8.1(210)
Upper Austria 6.5 (170)
Vienna 53(137)
Vorarlberg 3.5(90)

The main variables in this study were the region, setting, and
whether the nurses had been tested, including the results. All of
these variables were categorical variables for which we calculated
descriptive statistics in percentages. We also conducted a bivariate
analysis using the x* test and Cramér’s V as the effect size. A
p value <0.05 indicates a statistically significant result in this study.
This article follows the STROBE statement [26].

Ethics

On the first page of the online questionnaire, we provide the
participants with information about the aim of the study, contact
persons, as well as data security. All participants then had to sign
a written informed consent form, in compliance with the General
Data Protection Regulation of the European Union, to participate
and continue the questionnaire. All data were collected anony-
mously. Ethical approval was granted by the responsible ethical
committee.

Results

In total, 3,497 nursing staff members participated in
the study, resulting in a large sample of questionnaires
filled out online. Of this number, 892 questionnaires
(25.5%) were incomplete: 56 of the invited persons chose
not to participate; 567 participated, but did not complete
the questionnaire, and 269 only read the welcome page of
the questionnaire. In addition, we had to exclude data
from 5 participants as they were 65 years or older, which

Settings and Regional Differences

Table 2. Settings and regional differences with regard to symptoms
of and testing for COVID-19 reported by nursing staff

Nursing staff

with tested
symptoms'

Austria (n = 2,600) 15.0 (389) 1.6 (41)

Setting, % (n)
Home care (n =70) 12.9(9) 1.4(1)
Home for disabled persons (n=54)  13.0(7) -
Hospital (n = 1,905) 16.3 (310) 1.8 (35)
Nursing home (n = 448) 9.8 (44) 1.1(5)
Others (n=73) 13.7(10) -
Primary care (n=11) 36.4 (4) -
Rehabilitation (n = 39) 12.8 (5) -

Federal province where nurses work
Burgenland (n = 227) 17.6 (40) 2.6 (6)
Carinthia (n=101) 10.9(11) -
Lower Austria (n =177) 22.6 (40) 1.7 (3)
Salzburg (n = 201) 16.9 (34) 1.5(3)
Styria (n = 1287) 12.9 (166) 1.7 (22)
Tyrol (n=210) 17.1 (36) 1.4 (3)
Upper Austria (n = 170) 17.6 (30) -
Vienna (n=137) 16.8 (23) 2.9 (4)
Vorarlberg (n = 90) 10.0 (9) -

! Statistically significant difference between the settings, V =
0.080, p = 0.013; Statistically significant difference between the
provinces, V =0.086, p =0.011

is the retirement age in Austria. As a result, we were able
to include data from 2,600 individuals in this analysis.
Table 1 depicts the sample characteristics.

More than 80% (n = 2,177) of the nurses were women,
and nearly half of the nurses worked in the province of
Styria (49.5%, n = 1,287), Burgenland (8.7%, n = 227), or
Tyrol (8.1%, n = 210). Nearly three-quarters of the nurses
worked in a hospital setting (73.3%, n = 1,905). Table 2
describes the setting and regional differences concerning
COVID-19 symptoms and testing reported by the nurs-
ing staff.

Nearly every sixth nurse (15%, n = 389) reported expe-
riencing COVID-19 symptoms. Of these nursing staff
members, 16.3% (n = 310) of the staff in hospitals and
9.8% (n = 44) of the staff in nursing homes experienced
COVID-19 symptoms. More than one-third (n = 4) of the
nurses who worked in the primary care sector reported
experiencing COVID-19 symptoms. We found a statisti-
cally significant difference for the regional setting and
COVID-19 symptoms.

The highest proportion of nurses who reported symp-
toms worked in lower Austria (22.6%, n = 40), followed
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by Upper Austria and Burgenland (17.6%, n = 30; n = 40).
In contrast, 10% (n = 9) of the nurses who worked in
Vorarlberg reported that they experienced COVID-19
symptoms.

Our findings show that 1.6% (n = 41) of the participat-
ing nurses were tested for COVID-19. We could not iden-
tify any statistically significant difference between the set-
tings (V = 0.041, p = 0.575) as well as the federal prov-
inces (V = 0.060, p = 0.309) with regard to COVID-19
testing. The federal provinces where the most tests for
nursing staff were conducted were Vienna (nearly 3%,
n = 4) followed by Burgenland (2,6%, n = 6). All of the
tested nurses (n = 41), independent of the federal prov-
ince or setting in which they worked, were diagnosed with
COVID-19.

Discussion

In this study, we investigated the effect of settings and
regional differences on the reporting of COVID-19 symp-
toms, testing, and diagnosis by nursing staff. In general,
nearly every sixth participating nurse (n = 2,600) reported
experiencing COVID-19 symptoms. We found statisti-
cally significant differences between the settings and the
federal provinces concerning the COVID-19 symptoms
experienced. The highest proportion of nurses who expe-
rienced symptoms worked in lower Austria, followed by
Upper Austria and Carinthia. Nearly 10% of nursing
home staffand about 16% of staff working in the hospitals
reported experiencing COVID-19 symptoms.

We identified one study in which the researchers fo-
cused on symptoms in COVID-19-positive health care
workers [19]. The authors described that most of the CO-
VID-19-positive staff experienced at least one systemic
symptom (i.e., any combination of the following: fever,
headache, myalgia, or fatigue; n = 37, 78.7%) and at least
one respiratory symptom (i.e., any combination of the
following: cough, sore throat, shortness of breath, or
chest tightness/pain; n = 41, 87.2%). In the health care
workers who received a negative PCR test result, 59.4%
(n = 95) reported at least one systemic symptom, and
71.9% (n = 115) reported at least one respiratory symp-
tom. The differences between this study’s results and our
results could be explained by the fact that we included not
only nursing staff who had been tested. In Austria, the
Ministry for Social Affairs, Health, Care and Consumer
Protection issued instructions for health care workers,
specifically instructing them to perform personal obser-
vations and self-assessment of their symptoms. If they ex-
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perienced a cough or fever, they were requested to call an
established “health advice hotline” number (1450) to re-
ceive more information. The person contacted via this
number would then decide whether someone would be
tested or not.

Some of our results were surprising; we did not expect
the highest proportion of nurses who experienced symp-
toms to have worked in lower Austria, followed by Upper
Austria and Carinthia. These results were surprising be-
cause the first regions to report a high prevalence of CO-
VID-19 were Tyrol (Ischgl, Kappl, See, Galtiir, and St.
Anton am Arlberg) and Salzburg (Pongau) [27]. How-
ever, these findings might be explained by the fact that we
asked the nursing staff retrospectively; at the time of our
data collection, the provinces of Lower and Upper Aus-
tria were reporting relatively high numbers of COVID-
19-affected individuals.

Although we could not identify any statistically sig-
nificant difference between the federal provinces or set-
tings concerning COVID-19 testing, we believe that it is
of great importance to point out that the federal prov-
inces with the highest numbers of tests were Vienna fol-
lowed by Burgenland. In general, from the beginning of
the COVID-19 pandemic in Austria up until 3 August,
910,437 individuals were tested. Of this number, 25%
were from Vienna, 17.7% were from Tyrol, and 17.4%
were from Lower Austria [4]. These data contrast with
our results. This might be explained by the fact that we
only asked nurses if they had been tested, and the data for
the above-mentioned tests include all tests conducted in
Austria during this period. However, we find this contrast
surprising, as the federal province of Burgenland had very
low rates of COVID-19-affected persons as compared to
the other federal provinces, such as Tyrol. One explana-
tion for these findings might be the short distance be-
tween Vienna and Burgenland, i.e., the testing teams
from Vienna might also have conducted tests in Burgen-
land.

In total, all of the tested nurses (n = 41), regardless of
their settings or the federal province, were diagnosed with
COVID-109. In the study by Bird et al. [19], 63 nurses par-
ticipated in the study and 34.9% of these tested positive.
Two other studies reported a similar percentage of COV-
ID-19-positive health care workers. In these studies, 17%
[28] and 29.1% [29] of the nurses tested positive for CO-
VID-19. The difference between the results reported in
these studies and our results might be explained by the
relatively small number of nurses tested in general.

However, in our study we showed that all the nurses
tested were diagnosed with COVID-19. This had two ma-
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jor consequences. First, if more nurses had been tested,
we could assume that Austria would have a higher CO-
VID-19 incidence. Second, considering that many per-
sons are asymptomatic, and nurses who do not experi-
ence symptoms are not tested, these nurses might become
“super spreaders.” This aspect should be carefully consid-
ered now when normal life is starting again.

Limitations

Every study has strengths and limitations. The first
limitation of our study is that our sample is not represen-
tative of the Austrian health care setting. As an example,
according to data collected in 2017 [30], 53% per cent of
all nurses were employed in hospitals, 33% in nursing
homes, and 14% in home-care settings. In our study,
nearly three-quarters of the nurses who participated
worked in a hospital setting, only 17% worked in nursing
homes and 2.7% worked in the home-care setting. More-
over, we also have to mention here that factors such as age
differed between the regions and settings. However, it was
not possible to conduct an age-adjusted analysis due to
the small number of nursing staff that experienced symp-
toms (n = 389) and were tested (n = 41). Another limita-
tion of this study might be that we asked the nurses ret-
rospectively regarding their experiences with COVID-19.
The COVID-19 pandemic began in Austria at the begin-
ning of March, with a lockdown order issued on March
16,2020. When we started the survey (May 12), shopping
centres, shops, restaurants, cafes, bars, and nursinghomes
had already opened again. This retrospective view might
have introduced a bias. However, most of the participants
completed the questionnaire within the first 2 weeks after
the online platform was opened.

Conclusions

It is of great importance that care workers should be
given the possibility to be tested more frequently for CO-
VID-19, even if they do not experience any symptoms, as
nurses are taking care of the most vulnerable and high-
risk group of patients. This aspect is of particular impor-
tance, as nurses are likely to spend more time with the
patients/residents than any other health care professional
and have been recognised as key players in the COVID-19
crisis. A first insight into the COVID-19 symptoms and
the testing of nursing staff can help to increase the effi-
ciency of public health actions in future pandemics. Dur-
ing further outbreaks such as the COVID-19 pandemic,
we recommend shifting the focus from the critical and

Settings and Regional Differences

acute settings to, for example, nursing homes, where the
most vulnerable and high-risk groups live. Ensuring the
safety and health of nursing home residents, as well as
high nursing care quality can decrease hospital admis-
sions, health care costs, and consequently reduce morbid-
ity and mortality in such pandemics.
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