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ABSTRACT
Background: During the COVID-19 pandemic, hospital staff have experienced a variety of men-
tal health challenges. European research on anxiety and stress among hospital workers during
the pandemic is limited. This study aimed to describe the anxiety levels of Finnish hospital
workers during the COVID-19 pandemic.
Methods: The multidimensional, cross-sectional survey was distributed to all hospital staff work-
ing at two Finnish specialized medical care centres in the spring of 2020 (n¼ 1,995). The
Generalized Anxiety Disorder 7-item (GAD-7) scale was used to measure the workers’ anxiety.
Results: The total mean GAD-7 score was 4.88, indicating normal anxiety levels. However, 30%
(n¼ 1,079) of the respondents had mild, 10% (n¼ 194) moderate and 5% (n¼ 88) severe anx-
iety. Key risk factors were young age, working in a university hospital, problems in cooperation
between co-workers, difficulty concentrating at work, a health-threatening physical and psycho-
logical workload, and a fear of being infected at work.
Conclusion: Hospital staff experienced a variety of work-related stress and anxiety issues that
should be visible to hospital administrators and policymakers alike. The anxiety is independent
of whether the worker is directly involved in caring for or in any way coming into contact with
COVID-19 patients.

KEY MESSAGE

� Fifty-five percent of hospital staff have normal anxiety levels. The remaining workers may
need targeted support interventions, and a smaller proportion (15%) are in danger of devel-
oping longer-term problems affecting their well-being. The anxiety experienced by hospital
workers during the COVID-19 pandemic is more severe than that of the population on aver-
age. If the pandemic continues, the well-being of hospital staff may be widely threatened.
Despite the different geographical locations and COVID-19 situations, hospital workers in
Finland and China had similar anxiety levels.

� The anxiety is independent of whether staff are working in the front line of managing the
COVID-19 pandemic or of the number of covid-19 patients admitted to the hospital. The hos-
pital workers felt anxiety because they were facing a new situation which causes changes in
their work and daily routine. Health care employers should engage in long-term follow-up as
regards the personnel’s recovery from the burden caused by the pandemic and from work in
general. It is necessary to make easily attainable, flexibly delivered and cost-effective treat-
ment interventions for anxiety available to hospital staff.
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1. Introduction

Since the first confirmed case of COVID-19 was
announced at the end of 2019, the coronavirus dis-
ease has become a global health emergency [1,2]. This
unprecedented pandemic has caused several global
challenges for both the health care system and health
care staff [3,4]. Worldwide, a great deal of attention
has focussed on vaccine development and on how

the health care system is coping with the outbreak of

COVID-19 [5,6]. However, the discussion on how

health care staff have coped with the distress caused

by the pandemic has received less attention [7,8].
Health care professionals in different clinical units

work under extreme pressure, and it appears that

working in the front line is a significant risk factor for

psychological problems [9–11]. However, regardless of
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the place of work, an overwhelming workload and
feelings of being insufficiently supported, as well as
ethical concerns and conflict, can exacerbate profes-
sionals’ distress and anxiety [8,12,13]. Recent studies
[14–16] showed that professionals treating patients
infected with the new coronavirus experienced high
rates of several symptoms, such as tiredness, insomnia
and headaches. Moreover, Buselli et al. [9] showed
that burnout and secondary traumatization were asso-
ciated with health care workers’ depression or anxiety
scores. In addition, Chew et al. [16] found that health
care workers with physical symptoms were more likely
to have depression, stress and anxiety. Psychological
distress has also been reported to associate with phys-
ical symptoms, such as respiratory symptoms. This
association is most probably bi-directional, which may
result in the exacerbation of insignificant symp-
toms [16].

The psychological distress may be increased
because professionals are worried about being
infected and they may be afraid of transmitting the
infection to family members, colleagues or patients
[15,17]. Furthermore, a shortage or even lack of differ-
ent types of personal protective equipment (PPE) may
contribute to the anxiety and distress [8,17–19].
Especially for nurses, the pandemic may change their
regular job duties, increase working overtime and
cause them to be treated differently because of work-
ing in a hospital [10]. A recent study [20] observed
that, in stressful situations caused by the COVID-19
pandemic, nurses cared for and helped each other
and, to some extent, felt collective empowerment.
However, nurses also activated psychological defence
mechanisms, such as isolation and depression [10,20].
Moreover, Louie et al. [17] conducted a study on
health professionals, particularly on spine surgeons.
The results among the surgeons showed moderately
high anxiety levels [17]. However, there are other per-
sonnel working in health care institutions who are not
all medically trained, and, interestingly, they have
even been shown to be at a higher risk of psycho-
logical distress than medically trained staff [21,22].

Perceived social support and precautions are meas-
ures that have been identified to reduce psychological
distress [10]. As the pandemic continues, mental
health support, encouragement and a sense of pur-
pose are needed to support health care workers
[13,14], in addition to continuing education related to
coping and resilience training [9,18]. To ensure effect-
ive infection control measures, Tan et al. [21] empha-
size the importance of educational interventions also
among non-medical health care workers.

Currently (November 2020), the number and inci-
dence of coronavirus cases have risen in Finland, espe-
cially among younger age groups and young adults
[23]. However, people over 70 years of age remain in
the high-risk group because of their age, and protect-
ing them is a priority [23]. In relation to the Finnish
population(5,543,233), the prevalence of cases
(November 2020) is 309 and the incidence of new
cases in relation to the population is 48,5 cases/
100,000 inhabitants [23]. To date (November 2020), a
total of 17,119 positive cases have been recorded in
Finland, and a total of 361 deaths related to the dis-
ease have been reported. The current (November
2020) virus testing capacity is roughly 20,000 tests per
day [23]. The COVID-19 epidemic is monitored with
functional, epidemiological and medical indicators in
terms of Finland’s hybrid strategy; the aims are to pro-
tect the capacity of the health care system, to prevent
the spreading of the virus and to protect people,
especially those who are most at risk [23].

Research on anxiety among hospital staff during
the COVID-19 pandemic is limited and scant. The pub-
lished studies on the COVID-19 pandemic have mainly
dealt with the situation in Asia. To the best of our
knowledge, this is the first European study concerning
anxiety among health care workers during the COVID-
19 pandemic. Therefore, to address this gap and to
react to the increasing levels of stress before the next
waves of the pandemic, it is urgent to understand the
anxiety experienced by hospital staff during the
COVID-19 pandemic in the Nordic countries.

2. Aim

The aim of the study is to describe the anxiety levels
of Finnish hospital workers during the COVID-19 pan-
demic. A further objective is to determine the associa-
tions of background variables (demographic data,
changes in the work, availability of personal protective
equipment [PPE], interaction between workers, psy-
chological distress, fears) with hospital workers’ anx-
iety levels.

3. Methods

3.1. Sample and data collection

The multidimensional, cross-sectional survey was dis-
tributed to all health care staff (N¼ 10,425) at
Tampere University Hospital and Central Finland
Central Hospital in Finland, covering a total catchment
area of roughly 775,000 inhabitants. Finnish university
hospitals are tertiary referral centres in which all
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medical specialties are represented, and they are
tasked with providing more specialized and demand-
ing treatment than central hospitals. If a central hos-
pital cannot provide the appropriate treatment, a
patient may be transferred from a central to a univer-
sity hospital.

The data was collected between 24 April and 12
May 2020 while emergency conditions were in force
in Finland (e.g. schools and borders were closed). The
hospital staff responded to the survey anonymously
via the Webropol system. The total sample size is
1995, yielding a response rate of 19%.

Most of the participants were women (n¼ 1,731,
87%), had a degree from a university of applied scien-
ces (n¼ 991, 50%) and were regular employees
(n¼ 1,558, 79%). The largest age group was those
aged 31–40 years (n¼ 522, 26%). The majority of the
respondents were working at the university hospital
(80%, n¼ 1,605) and belonged to the nursing staff
(n¼ 1,302, 66%). The smaller group consisted of physi-
cians (n¼ 121, 6%) and other hospital staff (adminis-
tration, services and psychologists, logopaedists,
occupational therapists, dieticians, chemists; 28%,
n¼ 565). The background information is shown in
Table 1.

3.2. Study instruments

The Generalized Anxiety Disorder 7-item scale (GAD-7)
was used to measure health care workers’ anxiety dur-
ing the COVID-19 outbreak. The GAD-7 is a self-report
scale developed to assess the defining symptoms of
anxiety [24]. The items are rated on a 4-point Likert-
type scale (from 0¼ not at all to 3¼ nearly every day),
and the scores range from 0 to 21. The GAD-7 has
been used in earlier COVID-19 studies [5,8], which
facilitates the comparison of the results. The reliability
and validity of the GAD-7 instrument has been dem-
onstrated in earlier studies [25,26]. In the current
study, the Cronbach’s alpha coefficient of the GAD-7
was 0.92.

In addition to the six background factors, the ques-
tionnaire also comprised the six groups of items.
These were: 1) workers’ demographic data (gender,
age, type of hospital, education level, occupational
group, employment, work experience and managerial
duty; Table 1); 2) changes in work (remote work dur-
ing the COVID-19 outbreak [yes/no], transfer to
another work unit [yes/no], Table 2); 3) current and
future availability of personal protective equipment
(PPE) (yes, uncertain, no; Table 2); 4) interaction
between co-workers (cooperation between peers has
been smooth [yes, uncertain, no], team spirit has been
good [yes, uncertain, no], cooperation between differ-
ent professions has been smooth [yes, uncertain, no],
Table 3); 5) psychological distress (increase in work-
related stress [yes, uncertain, no], increased difficulty
concentrating at work [yes, uncertain, no], increased
work-related thoughts outside working hours [yes,
uncertain, no], and increased workload that threatens
physical and psychological health [yes, uncertain, no],
Table 3); and 6) fears (afraid of being transferred to a

Table 1. The GAD-7 anxiety scale’s associations with the hos-
pital workers’ background variables.

Background variable

GAD-7 total score

Mean SD p Value

Gender
Female (n ¼ 1,731, 87%) 5.07 4.78 <.001
Male (n ¼ 255, 13%) 3.46 4.43

Occupational group
Physician (n ¼ 121, 6%) 3.04 3.57 <.001
Nursing staff (n ¼ 1,302, 66%) 5.46 4.90
Other (n ¼565, 28%) 3.90 4.39

Age
18–30 (n ¼ 389, 20%) 6.03 5.16 <.001
31–40 (n ¼ 522, 26%) 5.53 4.85
41–50 (n ¼ 503, 25%) 4.48 4.54
51–55 (n ¼ 277, 11%) 4.12 4.12
56– (n ¼ 351, 18%) 3.65 4.33

Type of hospital
University hospital (n ¼ 1,605, 80%) 5.08 4.83 <.001
Central hospital (n ¼ 390, 20%) 4.05 4.15

Educational level
University (n ¼ 329, 17%) 3.45 3.81 <.001
University of applied sciences (n¼ 991, 50%) 5.62 5.0
Other (n ¼ 664, 33%) 4.46 4.61

Employment
Regular (n ¼ 1,558, 79%) 4.74 4.65 .022
Temporary (n ¼ 413, 21%) 5.38 5.10

Work experience (years)
0–3 (n ¼ 605, 30%) 5.17 4.95 <.001
4–10 (n ¼ 510, 26%) 5.45 4.97
11–20 (n ¼ 510, 26%) 4.59 4.46
21– (n ¼ 364, 18%) 3.77 4.27

Manager duty
Yes (n ¼ 200, 10%) 3.06 3.52 <.001
No (n ¼1,778, 90%) 5.08 4.83

Table 2. GAD-7 anxiety scale’s associations with the changes
in work and availability of personal protective equipment
(PPE) during the COVID-19 pandemic.

Background variable

GAD-7 total score

Mean SD p Value

Changes in work
Remote work
Yes (n ¼ 294) 3.39 3.81 <.001
No (n ¼ 1,696) 5.14 4.86

Transferred to a new work unit
Yes (n ¼ 345) 6.82 5.61 <.001
No (n ¼ 1,641) 4.45 4.40

Availability of personal protective equipment (PPE)
Enough available at the moment
Yes (n ¼ 1,377, 70%) 4.72 4.62 <.001
Uncertain (n ¼ 360, 18%) 4.36 4.52
No (n ¼ 235, 12% 6.79 5.52

Enough available enough if pandemic continues
Yes (n ¼ 911, 46%) 3.90 4.19 <.001
Uncertain (n ¼ 672, 34%) 4.99 4.67
No (n ¼ 390, 20%) 7.11 5.41
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new work unit [yes, uncertain, no], afraid of being
infected at work [yes, uncertain, no], afraid of transmit-
ting the virus to family members [yes, uncertain, no],
Table 3).

Because a ready-made questionnaire was not avail-
able for these six items, the questions were developed
for this study. The questions were pretested with hos-
pital workers (n¼ 10) prior to the data collection, and
based on the pretesting, the wording of some ques-
tions was clarified prior to the data collection.

3.3. Statistical analysis

The data were analysed statistically with SPSS 25 soft-
ware, with a p value of <.05 indicating statistical sig-
nificance [27]. Frequencies, percentage distributions
and means were used as descriptive analysis methods.
In addition, standard deviation and range (min., max.)
were used to describe the data.

According to the earlier studies, the GAD-7 scale
was divided into four anxiety categories: normal
(0–4.99), mild (5–9.99), moderate (10–14.99) and
severe (15–21) [5,8,11,22]. For the logistic regression
model, the anxiety levels were divided into two cate-
gories: no/mild anxiety (GAD score 0–9.99) and moder-
ate/severe anxiety (GAD score � 10) [5].

The associations between anxiety scores and back-
ground factors were analysed using non-parametric
Mann–Whitney U tests and Kruskal–Wallis tests. For
the purposes of the analysis, the participants were
categorized into five age groups: 18–30, 31–40, 41–50,
51–55 and � 56 years. Work experience was also cate-
gorized into four groups: 0–3, 4–10, 11–20 and �
21 years of experience (Table 1).

Multivariable logistic regression models with the
enter method were used to examine the factors inde-
pendently associated with anxiety (GAD score � 10).
These independent factors are shown in Tables 1–3.
The associations between background risk factors and
anxiety are presented as odds rations (OR) and 95%
confidence intervals (95% CI).

3.4. Ethical considerations

According to Finnish guidelines, a review by an institu-
tional ethics committee was not required for this
study. Permission to conduct the research was
obtained from the directors of both hospitals.
Participation in the study was voluntary. Hospital staff
were informed of the study in writing. All data were
treated confidentially, and results were reported in
such a way that it is not possible to identify the
respondents.

Results

4.1. The hospital workers’ level of anxiety

The total mean GAD-7 score was 4.88 (SD 4.75, range
0–21), indicating a normal anxiety level in the whole
sample. For 55% (n¼ 1,079) of the workers, the anx-
iety level was normal, while 30% (n¼ 587) had mild

Table 3. GAD-7 anxiety scale’s associations with interaction
between workers, psychological distress and fears during the
COVID-19 pandemic.

Background variable

GAD-7 total score

Mean SD p Value

Interaction between workers
Cooperation between co-workers was smooth
Yes (n ¼ 1,741, 89%) 4.53 4.47 <.001
Uncertain (n ¼ 79, 4%) 6.77 5.75
No (n ¼ 130, 7%) 8.51 6.06

Team spirit at work was good
Yes (n ¼1,698, 85%) 4.44 4.46 <.001
Uncertain (n ¼ 110, 6%) 6.03 5.07
No (n ¼ 183, 9%) 8.25 5.68

Cooperation between professions
was smooth
Yes (n ¼1,624, 82%) 4.50 4.42 <.001
Uncertain (n ¼ 197, 10%) 5.13 5.07
No (n ¼ 156, 8%) 8.57 5.93

Psychological distress
Work-related stress increased
Yes (n ¼ 1,188, 60%) 6.97 4.79 <.001
Uncertain (n ¼ 84, 4%) 2.66 2.08
No (n ¼ 720, 36%) 1.69 2.46

Difficulty concentrating at
work increased
Yes (n ¼ 652, 33%) 8.66 5.11 <.001
Uncertain (n ¼ 180, 9%) 5.22 3.68
No (n ¼ 1,157, 58%) 2.70 3.05

Thinking about work-related matters
outside working hours increased
Yes (n ¼ 1,173, 60%) 6.83 4.86 <.001
Uncertain (n ¼ 65, 3%) 3.81 3.15
No (n ¼ 752, 37%) 1.95 2.83

Workload threatened physical
and psychological health
Yes (n ¼ 537, 27%) 9.60 5.15 <.001
Uncertain (n ¼ 270, 14%) 5.54 3.44
No (n ¼ 1,180, 59%) 2.60 2.85

Fears
Afraid of being transferred to another work unit
Yes (n ¼ 764, 38%) 7.25 5.15 <.001
Uncertain (n ¼ 137, 7%) 4.06 4.49
No (n ¼ 1,091, 55%) 3.30 3.69

Afraid of contracting the coronavirus at work
Yes (n ¼ 719, 36%) 7.29 5.07 <.001
Uncertain (n ¼ 173, 9%) 5.13 4.45
No (n ¼ 1,097, 55%) 3.27 3.84

Afraid of infecting a family member
Yes (n ¼ 1,085, 55%) 6.51 4.94 <.001
Uncertain (n ¼ 108, 5%) 4.25 4.78
No (n ¼ 796, 40%) 2.76 3.50
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anxiety, 10% (n¼ 194) had moderate anxiety, and 5%
(n¼ 88) had severe anxiety.

4.2. Association of background factors to the
anxiety of hospital workers

4.2.1. Hospital staff demographic data
Female respondents had more anxiety than male par-
ticipants (mean 5.07 vs 3.46, p< .001), and nursing
staff had more anxiety than physicians or other staff
(mean 5.46 vs 3.04 and 3.90, respectively, p< .001).
The youngest workers (aged 18–30 years) reported the
highest (mean 6.03) and those aged over 56 years the
lowest anxiety levels (mean 3.65, p< .001 for age
group differences). The university hospital staff had
higher anxiety levels than those working at the central
hospital (mean 5.08 vs 4.05, p< .001). The workers
with a degree from a university of applied sciences
had more anxiety than those with a university or other
degree (mean 5.62 vs 3.45 and 4.46, respectively,
p< .001). The anxiety levels were higher amongst tem-
porary staff than regular staff (mean 5.38 vs 4.74,
p< .001), and subordinates reported higher levels than
managers (mean 5.08 vs 3.06, p< .001). Those who
had been working in the hospital for 4–10 years had
the highest anxiety levels when compared to others
(mean 5.45 vs 5.17 and 4.59 and 3.77, p< .001)
(Table 1).

4.2.2. Changes in the work
Administrative staff were encouraged to work from
home as much as possible to help to keep the phys-
ical distance to avoid spreading the disease. Amongst
workers, 15% (n¼ 294) were working remotely full-
time or part-time, whilst 85% were working full-time
in the hospital (Table 2). Out of those who responded
to the questionnaire, 17% (n¼ 345) were transferred
to work in another unit because of the pandemic. The
workers who had worked remotely during the COVID-
19 outbreak had less anxiety than those who had not
(mean 3.39 vs 5.14, p< .001). Furthermore, the workers
who had moved to a new unit had more anxiety than
those who stayed in the same unit (mean 6.82 vs 4.45,
p< .001) (Table 2).

4.2.3. Availability of personal protective equip-
ment (PPE)
The majority (71%, n¼ 1,377) of the workers thought
that there had been enough personal protective
equipment (PPE), such as surgical masks, available in
their hospital during the COVID-19 outbreak. However,
46% (n¼ 911) of the participants believed that there

would not be enough PPE if the COVID-19 pandemic
continues (Table 2). The workers who had enough per-
sonal protective equipment (PPE) available in their
units had less anxiety than those who experienced a
shortage of PPE (mean 4.72 vs 6.79, p< .001). Also,
those who believed that there would be enough PPE
in the future experienced less anxiety (mean 3.90 vs
7.11 p< .001) (Table 2).

4.2.4. Interaction between workers
The majority of the respondents (90%, n¼ 1,780) felt
that the collaboration between co-workers had been
smooth during the pandemic. Furthermore, 85%
(n¼ 1,696) of the participants estimated that the team
spirit had been good during the outbreak. Also, 82%
(n¼ 1,624) of the staff felt that the cooperation
between different professions had been smooth (Table
3). Good cooperation between co-workers (mean 4.53
vs 8.51, p< .001) and good team spirit in the work
community (mean 4.44 vs 8.25, p< .001) reduced the
experiences of anxiety. Workers who felt that the
cooperation between different professions had been
smooth had less anxiety (mean 4.50 vs 8.57 p< .001)
(Table 3).

4.2.5. Psychological distress
More than half (60%, n¼ 1,188) of the participating
hospital staff felt that their work-related stress had
increased during the COVID-19 outbreak. Furthermore,
a third of the respondents (33%, n¼ 652) had experi-
enced more difficulties concentrating at work during
the pandemic. Over half of the participating staff
(60%, n¼ 1,173) expressed increased work-related
thoughts during their free time. Also, 28% (n¼ 537) of
the respondents felt that the workload had increased
during the COVID-19 outbreak to the degree that it
threatened their physical and psychological health
(Table 3). The workers who felt that work-related stress
had increased during the COVID-19 outbreak had
more anxiety than those whose stress levels had not
increased (mean 6.97 vs 1.69 p< .001). Staff members
who had experienced increased difficulty concentrat-
ing during the COVID-19 pandemic also had more
anxiety (mean 8.66 vs 2.70 p< .001). The workers who
were thinking about work-related issues outside work-
ing hours more than earlier had higher anxiety levels
than others (mean 8.83 vs 1.95 p< .001). Furthermore,
in individuals whose work-related physical and psy-
chological burden was increased to a level that threat-
ened the individual’s health, the anxiety levels were
the highest (mean 9.60 vs 2.60, p< .001) (Table 3).
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4.2.6. Fears
More than one third of the staff (38%, n¼ 763) were
afraid that they would be transferred to a new work
unit during the COVID-19 outbreak. Furthermore, 37%
(n¼ 719) feared that they would contract the corona-
virus while at work and 55% (n¼ 1,085) that they
would infect a family member (Table 3). A fear of
being transferred to another unit during the pandemic
was associated with more anxiety than not being
afraid of transfer (mean 7.25 vs 3.30, p< .001).
Furthermore, the workers who were afraid of being
infected with COVID-19 at work had more anxiety
than those who were not afraid of the infection (mean
7.29 vs 3.27, p< .001). Anxiety was also associated
with a fear of transmitting the virus to family mem-
bers (mean 6.51 vs 2.76, p< .001) (Table 3).

4.3. Risk factors of hospital worker anxiety

According to the logistic regression analysis, the inde-
pendent risk factors that predicted the hospital

workers’ anxiety during the COVID-19 outbreak were
age (p¼ .012), type of hospital (p¼ .012), cooperation
between co-workers (p¼ .002), difficulty concentrating
at work (p< .001), physical and psychological work-
load that threatens a person’s health (p< .001) and a
fear of contracting the COVID-19 infection while at
work (p¼ .002) (Table 4). The hospital workers’ prob-
ability of experiencing anxiety decreased with age (�
56 years OR ¼ 0.31, 95% CI 0.13–0.74, p¼ .009, vs
18–30 years). The staff at the university hospital were
more likely to experience anxiety than those working
at the central hospital (OR ¼ 2.15, 95% CI 1.18–3.93,
p¼ .012). Furthermore, the hospital workers who had
experienced problems in cooperation between co-
workers were more likely to have anxiety than those
who experienced smooth cooperation (OR ¼ 3.11,
95% CI 1.64–5.90, p¼ .001). Work-related difficulty con-
centrating increased the likelihood of having anxiety
(OR ¼ 3.34, 95% CI 2.07–5.39, p< .001). The hospital
workers who experienced that the work-related phys-
ical and psychological burden threatened their health
were more likely to have anxiety than those who had
not been over-burdened (OR¼ 7.59, 95% CI
4.48–12.85, p< .001). Furthermore, workers who were
afraid of being infected with COVID-19 in their work
were more likely to have anxiety than those who were
not afraid of being infected (OR ¼ 2.23, 95% CI
1.34–3.71, p¼ .002) (Table 4). The other background
variables shown in Tables 1–3 did not independently
predict the hospital workers’ anxiety.

4. Discussion

To the best of our knowledge, this is the first study to
examine anxiety and associated factors among Nordic
hospital staff during the COVID-19 pandemic. Previous
European research is also limited [28].The earlier stud-
ies in which anxiety has been examined have focussed
on Asian hospital staff [5,8,10,11,14]. Finnish hospital
workers’ anxiety levels (obtained using the GAD-7
instrument) seem to be similar to those of Chinese
hospital staff and the wider Asian population
[8,10,11,14,29,30]. In Finland, the COVID-19 pandemic
has not been extremely severe, and the majority of
the workers did not have direct contact with COVID-
19 patients. Therefore, it is surprising that the hospital
workers’ anxiety was quite similar to the experiences
on the other side of the word in a quite different
COVID-19 disease situation. It can be concluded that
the workers’ anxiety is not directly associated with the
number of COVID-19 patients and personally caring
for them, but is rather related to a new and

Table 4. Logistic regression model to predict variables associ-
ated with anxiety (GAD-7� 10)�.

Anxiety

OR [95% CI] p Value

Age
18–30 1.00 0.012
31–40 0.94 [0.55–1.60] .83
41–50 0.44 [0.23–0.86] .016
51–55 0.38 [0.17–0.86] .021
56– 0.31 [0.13–0.74] .009

Type of hospital
Central hospital 1.00
University hospital 2.15 [1.18–3.93] 0.012

Cooperation between co-workers was smooth
Yes 1.00 0.002
Uncertain 1.30 [0.57–2.96] .52
No 3.11 [1.64–5.90] .001

Difficulty concentrating at work increased
No 1.00 <0.001
Uncertain 1.51 [0.73–3.10] .52
Yes 3.34 [2.07–5.39] .001

The physical and psychological workload was health-threatening
No 1.00 <0.001
Uncertain 1.46 [0.75–2.83] .25
Yes 7.59 [4.48–12.85] <.001

Afraid of contracting the coronavirus at work
No 1.00 0.002
Uncertain 1.02 [0.49–2.13] .95
Yes 2.23 [1.34–3.71] .002

Total number of cases included in the model was 1749. The model
Naqelkerke R Square was 51.6%.�Only statistically significant variables are show in Table 4; in total, the
model includes the following variables (Tables 1–3): gender, occupational
group, age, type of hospital, education level, employment, work experi-
ence, manager duty, remote work, transferred to a new work unit, cur-
rent and future availability of personal protective equipment, smoothness
of cooperation between peers, team spirit, smoothness of the cooper-
ation between different professionals, work-related stress, difficulty con-
centrating, work-related thoughts outside working hours, increased
workload that threatens physical and psychological health, afraid of trans-
fer to a new work unit, afraid to being infected, afraid of transmitting
the virus to family members.
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unexpected situation which causes changes in hospital
routines and protocols. The fear of an unknown threat
can also cause acute anxiety. This is in parallel with
the results of the study by Xu et al. [31].

According to the present study, 55% of Finnish hos-
pital workers have normal anxiety levels, but 30%
have mild anxiety, and 10% suffer from moderate anx-
iety levels. The results show that 5% of Finnish hos-
pital workers have suffered from severe anxiety (GAD
� 15) during the COVID-19 pandemic. The incidence
of general anxiety disorder (GAD) in a Finnish popula-
tion is 1.3% and in international materials 1.8–5.1%
[32–34]. The COVID-19 pandemic seems to have
increased anxiety symptoms among hospital workers
who do not necessarily have a pre-existing psychiatric
condition [35]. According to the results of this study,
60% of the participating Finnish hospital workers felt
that work-related stress had increased during the
COVID-19 outbreak. During the earlier SARS outbreak
and the current COVID-19 pandemic, work-related
stress and post-traumatic stress disorder (PTSD)
among health care staff has varied between 13,8%
and 80% [36–41], which leads us to conclude that the
stress levels among Finnish hospital staff are high, tak-
ing into consideration the low numbers of COVID-
19 patients.

As in earlier studies, female respondents had more
anxiety than male participants in the current study
[8,28,29,42,43]. The nursing staff had more anxiety
than physicians and other non-medical hospital staff.
The same result has been shown in earlier studies
[8,11,18,29,43–45]. However, Tan et al. [21] and Chew
et al. [22] reported that non-medically trained health
care workers had a higher prevalence of anxiety than
medical staff. Further research is needed to establish
the reason for the difference in anxiety between differ-
ent occupational groups. Naushad et al. [45] stated
that nurses may develop more emotional bonding
with the patients than physicians. The majority of the
nursing staff are women, and they care for the
patients in the front line, facing a death and difficult
ethical dilemmas [10,36,45,46]. The physicians are bet-
ter able to accept the risks related to the work than
the nursing staff [36,47]. It is also possible that the
physicians suppress their psychological symptoms
more than the nurses and can underestimate their
symptoms. For example, Elbay et al. [28] showed that
51.6% of Turkish physicians suffered from anxiety dur-
ing the COVID-19 outbreak and that the symptoms
were serious in 22% of the cases.

According to the results of the present study, a
work-related fear of being infected was the

independent factor to predict anxiety. Other studies
have also highlighted that the fear of contracting the
disease generates anxiety and stress [46]. As we stated
earlier, the number of COVID-19 patients in Finland
has been low, and this fear is thus not based on a
realistically high risk of being infected while at work,
but rather on the unfamiliar nature of the situation.
The current results also show that the majority (70%)
of the respondents felt that they had had enough per-
sonal protection equipment (PPE) available in their
hospital so far. It is important to know that uncer-
tainty about the availability of PPE is associated with
increased anxiety. Workforce safety needs to be a high
priority, and hospitals need to provide a safe working
environment and sufficient protective supplies [46].

Our study shows that older workers expressed less
anxiety than younger ones. Only a few studies have
presented parallel results [28,48]. Higher age usually
correlates with more work experience and confidence
in being able to manage the work in a new situation.
Working in a university hospital as opposed to a cen-
tral hospital increased the workers’ anxiety levels. Lai
et al. [8] reported similar results from Chinese hospi-
tals. One explanation could be that a university hos-
pital requires highly specialized expertise and skill to
manage complex treatments and procedures, which
can entail that the staff is more sensitive to changes
in their work than central hospital staff.

The results of this study showed that a large num-
ber of hospital staff might need some targeted inter-
ventions and professional help in managing their
anxiety. It is known that anxiety and psychological dis-
tress can have long-term effects, and mental health
care support is important during the current pandemic
to attenuate the escalation of psychological complica-
tions [14,35,49]. A lack of social support and communi-
cation, weak coping strategies and a lack of training
can be factors leading to the development of mental
health problems [45]. The effects of the COVID-19 pan-
demic on health care professionals span across the
globe. When prolonged, anxiety and stress may lead
to a deterioration of working ability and thereby to
health-related absences and premature retirement. It
is possible that the most significant costs of the
COVID-19 pandemic will not be incurred by the treat-
ment of COVID-19 patients, but will rather consist of
the long-term effects of addressing the mental health
of health care personnel and the population at large.
Health care employers should engage in long-term fol-
low-up as regards the personnel’s recovery from the
burden caused by the pandemic and from work in
general. The present study showed that 60% of the
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staff reported that they were thinking about work in
their free time more than before the COVID-19 pan-
demic. It seems that the COVID-19 outbreak has
obscured the boundary between work and free time
among hospital staff. This probably complicates the
recovery from work-related stress. The current results
also showed that 33% of the hospital staff felt that
work-related difficulty concentrating had increased
during the COVID-19 pandemic. We observed that
such difficulties are independently associated with
anxiety. This is worrying because it can lead to mis-
takes and serious accidents at work.

The COVID-19 pandemic has required flexibility and
resilience from hospital workers. They had to prepare
for a severe epidemic and, therefore, establish cohort
wards, extra intensive care units and separate path-
ways for infected patients. This required great efforts
to educate staff in new ways of working, as well as
transfers to other units. The results of this study show
that changes in the working environment, or the mere
threat of changes, can increase anxiety. Workers who
were afraid of being transferred had significantly more
anxiety than those who were not afraid of the
changes. It is probable that the COVID-19 pandemic
has shaken the hospital workers’ sense of security.

Regardless of the severity of the anxiety, the thresh-
old for health care professionals to seek help for their
anxiety may be high. The staff tend to be dutiful to
the detriment of their own psychological health [46].
However, it is necessary to make easily attainable,
flexibly delivered and cost-effective treatment
interventions for anxiety available to hospital staff.
Internet-based support interventions, as well as those
implemented via the Moodle learning environment or
a smart phone, are more cost-effective than face-to-
face interventions [35,49,50]. The interventions should,
however, be jointly approved by mental health care
experts and the employers, in addition to being easily
implementable [35,51]. Workers suffering from mild
anxiety may benefit from low-threshold peer support.
Stress management and relaxation techniques might
yield benefit by improving coping ability and resili-
ence [45].

Peer support is associated with the psychological
well-being of the staff and should not be underesti-
mated [13,28,52]. The logistic regression analysis
included in this study showed that the extent and
nature of cooperation between co-workers during the
COVID-19 outbreak was an independent predictor of
anxiety. Good cooperation decreased the staff’s anx-
iety. Those suffering from more severe anxiety (GAD �
10) need targeted short- and long-term interventions.

Studies have shown cognitive behaviour therapy (CBT)
and mindfulness-based therapy (MBT) to be effective
in managing stress and anxiety, in learning relaxation
techniques, and in concentrating on the present
[16,22,35,49,50,53]. CBT can also mitigate maladaptive
coping, such as avoidance and self-blame [35]. As few
as seven online sessions of CBT intervention signifi-
cantly decrease immediate perceived stress and
improve the prevention of severe psychiatric disorders,
such as PTSD and depression [49].

This study has some limitations. Responding to the
survey was voluntary, which has led to selection bias.
The sample size was adequate, but the generalizability
of the results is limited by the high non-response rate.
All participants answered the questionnaire anonym-
ously via the Webropol system, and it was not pos-
sible to send reminders, as we were not able to trace
non-responders. Physicians were underrepresented,
which renders the results regarding physicians tenta-
tive and ungeneralizable. The study design was cross-
sectional, showing the hospital workers’ anxiety at the
time of participating in the study. We do not have
data on the workers’ the pre-existing anxiety levels
before the COVID-19 pandemic nor on any other pos-
sible reasons (e.g. past psychiatric or other medical
history) besides the COVID-19 outbreak which were
causing anxiety and difficulties in coping with chal-
lenging situations. Future follow-up studies are
needed, as well as further control of variables that
may be connected to the anxiety.

5. Conclusion and implications for practice

It is obvious that the COVID-19 outbreak caused prob-
lems as regards the anxiety levels of hospital workers.
The anxiety may be a global reaction amid the COVID-
19 outbreak, at least among the female and nursing
staff. However, an important observation is that anx-
iety is not dependent on whether the staff member is
directly involved in caring for COVID-19 patients or on
the number of COVID-19 patients admitted to the hos-
pital. The hospital workers felt anxiety because they
were facing a new situation and an unknown threat
that caused changes in their work and daily routine.
The anxiety experienced by hospital workers during
the COVID-19 pandemic is more severe than that of
the population on average. A large group (15%) are in
danger of developing longer-term problems that affect
their well-being, and they need a targeted interven-
tion. Those at risk comprise young workers and staff
working at a university hospital, in addition to those
for whom the pandemic has caused difficulties
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concentrating, conflict and burdening at work, as well
as a fear of contracting the disease at work. Employers
should offer personnel easily attainable and flexibly
delivered treatment interventions for anxiety, which
are jointly approved by mental health care experts.
Interventions relying on cognitive behaviour therapy
(CBT) and mindfulness-based therapy (MBT) are recom-
mended in the treatment of anxiety among hospital
staff. Employers should continue to follow up on the
staff’s psychological recovery from the COVID-19 pan-
demic even after the pandemic is over. It is also
important to assess how the anxiety experienced by
hospital workers in similar crises can be recognized
and the necessary support interventions arranged as
quickly and smoothly as possible.
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