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Abstract: Background: The COVID-19 pandemic has induced demanding work situations in inten-
sive care units (ICU). The objective of our study was to survey psychological reactions, the disturb-
ance of social life, work effort, and support in ICU nurses, physicians, and leaders. Methods: From
May to July 2020, this cross-sectional study included 484 ICU professionals from 27 hospitals
throughout Norway. Symptoms of anxiety and depression were measured on Hopkins Symptom
Checklist-10 (HSCL-10). Symptoms of post-traumatic stress disorder (PTSD) were measured on the
PCL-5. Results: The study population were highly educated and experienced professionals, well
prepared for working with COVID-ICU patients. However, 53% felt socially isolated and 67% re-
ported a fear of infecting others. Probable cases of anxiety and depression were found in 12.5% of
the registered nurses, 11.6% of the physicians, and 4.1% of the leaders. Younger age and <5 years
previous work experiences were predictors for high HSCL-10 scores. Reported symptom-defined
PTSD for nurses 7.1%; the leaders, 4.1%; and 2.3% of physicians. Conclusions: ICU health care pro-
fessionals experienced talking with colleagues as the most helpful source of support. The COVID-
ICU leaders reported a significantly higher mean score than physicians and nurses in terms of push-
ing themselves toward producing high work effort.

Keywords: COVID-19; intensive care units; health personnel; anxiety; depression; stress disorder;
PTSD; social interaction
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1. Introduction

In March 2020, The World Health Organization (WHO) declared that the 2019 coro-
navirus (with COVID-19) outbreak had reached the level of a pandemic, due to a rapid
worldwide spread with a significant threat to health [1]. In Europe, at the end of the first
pandemic wave in June 2020, 1.6 million people had contracted COVID-19, with more
than 100,000 deaths [2]. In the same period in Norway, 9000 cases of COVID-19 were iden-
tified, with 217 admissions reported into intensive care units (ICUs) and a mortality rate
of 18.4% (n = 40) [3,4]. In Norway, the first wave of the pandemic was characterized by
geographic variation in cases. The south-eastern region Norway had large outbreaks
while other regions saw few cases. The government implemented restrictions and strin-
gent lockdown, i.e., to stay in municipality of residence. People were encouraged to work
from their home office and to minimize social contact outside the family. Schools were
closed, and hospital visits were restricted. It was necessary to “build” COVID-ICUs and
wards to special care for the patients were created. Personnel were asked to work in new
areas and wards, also with lack of personal protective equipment and increased risk of
infection [3].

A key question is to what extent this first wave will affect the psychological reactions,
the disturbance of social life, work effort, and support in health care professionals (HCPs):
ICU nurses, physicians and leaders.

1.1. Prevalence of Psychological Reactions

Worldwide, the health care system and HCPs in COVID-ICUs experienced a massive
psychological burden, especially in Italy [5] and China [6,7]. Studies across the world since
the COVID-19 pandemic outbreak confirm that HCPs have experienced psychological dis-
tress [8,9] in symptoms of anxiety and depression (mental health disorder) and post-trau-
matic stress disorder (PTSD) [10,11]. ICU-HCPs working in greater epidemic intensity,
based on public data for the region, experienced significantly higher risk of mental health
and overall perceive distress compared to HCPs working in low-intensity regions as seen
in Laurent et al.’s study including 77 French hospitals (n = 2643) [12]. Several studies and
reviews have confirmed that HCPs working with COVID-19 patients experience symp-
toms of anxiety, depression, and symptom-defined post-traumatic stress disorder (PTSD)
[9,12-15]. In a rapid systematic review including 22 studies of different HCP settings, anx-
iety ranged from 9% to 90%, with a median of 24% [8]. Moreover, depression reported
from 19 studies ranged from 5% to 51%, with a median of 21% [8]. Studies on psycholog-
ical reactions among HCPs (nurses and doctors) working in critical care settings with
COVID-19 patients have been performed in Europe (France, United Kingdom, Ireland),
Canada, Australia, and New Zealand. The studies have different ranges of samples (n =
109-2955) and questionnaires. They found prevalence of the following in the symptoms
of HCPs: anxiety in 27-67%; depression in 16-57%; and PTSD in 22-65% [13-19]. In a rapid
review of the mental health impact of COVID-19 on HCPs, there were data on sleep prob-
lems in six observational studies (n = 9105) and such problems were reported in a median
of 37% (range 34-65) [8], while 68% of Iraqi physicians from different medical settings
experienced sleeplessness [20].

Managers and head (leaders) of ICU-departments are, according to World Health
Organization (WHO), facing similar forms of stress as the HCPs working bedside them.
In addition, they may experience pressure relating to the responsibilities of their role [21].

1.2. Factors Associated with Psychological Reactions

In a French study of critical care clinicians in 21 ICUs (n = 1058), six independent
factors were associated with psychological reactions: fear of being infected; inability to
rest; inability to care for family; struggling with difficult emotions; regret about the re-
strictions in visitation policies; and witnessing hasty end-of-life decisions [15]. Moreover,
studies have shown an increase in psychological reactions in women [7,22], being a nurse
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[23], and worrying about self or family members being infected [7,16,24,25]. Other signif-
icant factors were anxiety with respect to the availability of personal protective equipment
(PPE) [16,26], being responsible for other staff members, being asked to work outside
one’s expertise area and not feeling supported in the work environment and team [13].
Moreover, worldwide, the country was under the government’s decision to follow a na-
tional “lock-down” of society during the first wave of the pandemic (May-July 2020) to
restrict the spread of the virus. This implied a reduction in social contact and meeting
people, wearing masks, and physical distance resulting in disturbance of social life [3].

At work, HCPs could experience a lower level of work satisfaction, or the opposite if
management appreciated the individual efforts in the care of COVID-19 patients [27]. Kra-
mer et al. studied German HCPs (n = 3669) and found nurses reported higher levels of
stress and increased subjective burden of workload compared to physicians [27]. Research
in relation to turnover and intention to leave the profession remain sparse, but one Cana-
dian study found 22.3% of front-line nurses considered quitting their job [19].

1.3. Support

Social support is recognized as an important protective factor to reduce mental health
problems [8,26]. In a study, during spring 2020, at a large medical centre in New York the
HCPs (n = 657) reported talk therapy (26%) and virtual provider support groups (16%) as
the preferred social support to cope with psychological symptoms [28]. Moreover, HCPs
experienced an increased sense of meaning and purpose (61%) in their work since the
COVID-19 outbreak [28]. At the same time in Norway, 65% of HCPs experienced feeling
lonely [25]. In a Swedish hospital, they rapidly implemented a comprehensive psycholog-
ical support model for ICU frontline workers and support for managers, during the first
wave of COVID-19 [29]. Peer support initiatives, as well as daily group sessions during
work hours, were the foremost preferred psychological support for HCPs reported in the
process evaluation of the model [29]. In a US nationwide study, critical care nurses (n =
285) reported inadequate leadership support as an important stress factor [30].

Even though there are several studies on psychological distress among health care
professionals, there is a lack of studies from Scandinavia and especially including leaders
working in COVID-ICUs.

Our research aims were to survey symptoms of anxiety, depression, and PTSD in the
sub-groups of nurses, physicians, and leaders in COVID-ICUs. Moreover, we aimed to
survey satisfaction with the respondents’ own professional work effort, disturbance of
social life, and support measures. This report represents part II of a national COVID-19
intensive care study focusing on both data on physical preparedness and working condi-
tions [25], and psychological reactions with the following objectives:

1.  What was the prevalence of probable clinical cases of anxiety, depression, and symp-
tom-defined PTSD among COVID-ICU health care professionals, i.e., nurses, physi-
cians, and leaders in Norway?

2. What demographic characteristics were associated with the probable mental health
disorder in COVID-ICU health care professionals?

3. Towhat extent did COVID-ICU health care professionals in Norway suffer from dis-
turbance of their social life during the first wave of the pandemic?

4.  How did COVID-ICU health care professionals in Norway self-assess their work ef-
fort, and what kind of support was received and perceived as useful?

2. Materials and Methods
2.1. Design, Setting, and Recruitment Procedure

This observational cross-sectional study investigated self-reported psychosocial re-
actions and support measures in a nationwide cohort of ICU health care personnel in Nor-
way during the first wave of the COVID-19 pandemic in 2020. Respondents were defined
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as frontline HCPs actually caring for COVID-19 patients in centralized 28 hospitals, satis-
fying the criterion of having a COVID-ICU. Nurses, physicians, and their leaders in 28
were invited to participate when their local leader redistributed the invitation including
general information about the study with a direct link available for voluntary participa-
tion from 6 May to 14 July 2020. The HCPs could voluntarily follow a direct link for elec-
tronic signature to the informed consent, and could continue to respond the study ques-
tionnaire. The survey was administered online through the University Information Tech-
nology Center (USIT) at University of Oslo (https://www.uuio.no/english/ser-
vices/it/adm-services/nettskjema/about-nettskjema.html, accessed on 1 May 2020).

2.2. The Study Questionnaire

The baseline study questionnaire was a composite package of 181 questions divided
into eight parts. A previously published paper presents the ICU-HCPs’ preparedness and
working conditions [25]. For the present paper, to focus on psychological reactions and
support measures, 69 items were relevant as shown in the Supplementary Material. The
questionnaire included two validated checklists: the Hopkins Symptom Checklist-10
(HSCL-10) and the PTSD checklist for the Diagnostic Statistical Manual of Mental Disor-
ders (DSM-5) in PCL-5 [10,11]. Moreover, the authors of this paper, e.g., COVID-ICU cli-
nicians and researchers, developed questions for the study questionnaire by using a mod-
ified Delphi method, i.e., a group consensus strategy that uses literature review and clin-
ical experiences from interdisciplinary experts in the development of relevant questions
[25,31].

2.3. Checklists for Psychological Symptoms

Current symptoms of anxiety and/or depression and probable symptom-defined
PTSD were assessed with two international recognized checklists, previously translated,
and validated into Norwegian [10,11]:

1. The Hopkins Symptom Checklist-10 (HSCL-10) measures 10 items of anxiety- and
depression-related symptoms on a four-point Likert scale (1 = Not bothered to 4 =
Very much bothered) [21]. Four items represent symptoms of anxiety (i.e., fearful,
afraid, dizzy and feeling tension), while the other six items (i.e., claims, sleep disturb-
ance, depression, useless, struggle, and hopelessness) represent symptoms of depres-
sion. A cut-off value of 21.85 on the mean value of 10 points was set for a probable
mental health disorder with a previously reported sensitivity of 89% and a specificity
of 98% [10]. The time window for recapitalizing memories was “last week”, as rec-
ommended in earlier studies [28,32]. In the present study, the Cronbach’s alpha was
0.89.

2. The PTSD checklist for DSM-5 (PCL-5) is a 20-item self-report measure that examines
symptoms of PTSD using 5-point Likert scale (0 = Not at all to 4 = Extremely) ‘during
the last month’ [11,32]. In the present study, the symptoms are related to working in
an ICU with COVID-19 patients. The scale has a range of 0-80, and a cut-off score of
231 has been reported to identify cases of PTSD with clinical significance [33-36]. In
the present study, the Cronbach’s alpha was 0.93.

2.4. Study Developed Questions: Individual Work Effort and Support Measures

The assessment of individual work effort, support measures from the employer, pro-
fessional satisfaction and proficiency during work, recognition and support during the pan-
demic, and appreciation of effort from hospital, family or friends and the responsible au-
thorities were scored using a 5-point Likert scales (1 = not at all, 2 = to a small degree, 3 =
partly, 4 = to a high degree, 5 = to a very high degree). In the present study, the Cronbach’s
alpha of work effort was 0.42 and for recognition and support was 0.49. Then, a multiple-
choice question regarding support from the employer during the COVID-19 effort gave the
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possibility to choose one or more of these options: no special support, group meetings (de-
briefing, defusing); professional support by a dedicated person (psychologist, psychiatric
nurse, chaplain, etc.); follow-up by leader after completed shifts. There were also options of
“support offered but declined” and “not applicable”.

Three questions focused on more personal areas: (1) disturbance on the respondent’s
social life, fear of infecting family, colleagues, or patients; (2) social contacts outside work-
ing hours, use of social media (Facebook, Skype, etc.) and phone calls to colleagues. Both
questions one and two were assessed with Yes/No or N/A (“not applicable”); (3) social
contact in terms of meeting people outdoors or indoors at distance wearing a mask, or
alternatively in violation with these recommendations from the Norwegian Institute of
Public Health (NIPH) [3], were assessed using 5-point Likert scales (1 =not at all, 2=to a
small degree, 3 = partly, 4 = to a high degree, 5 = to a very high degree).

2.5. Demographics

Age, sex, marital status, name of the hospital, occupation (nurse, physician, or leader)
and length of work experience were assessed [25]. One question addressed changes of
personal economy (income) during the early stage of the pandemic. Two questions ad-
dressed alcohol use and psychoactive medications taken for short- or long-term use (for
calming purposes, as a mood enhancer, and to sleep), had response alternatives of
“weekly”, “daily”, “sporadic” or “N/A”. The COVID-ICU health professionals were also
asked if they had considered quitting their job due to the pandemic, with the response
options, “Yes: planning, sometimes, several times” or “No”. There were no missing data
as all response fields in the online survey system were mandatory.

2.6. Statistical Analyses

The data are presented as the mean, standard deviation (SD), range (min-max) or
95% confidence interval (CI), or a percentage, as appropriate. The significance level is set
at 5% (p =0.05). Analysis with the Kruskal-Wallis test was used to compare groups where
we had skewed data. For the test of correlation coefficients, Spearman’s rho (significant at
the 0.05 level, 2-tailed) was used for categorical variables. Quantile regression analyses for
skewed original scores in dependent variables were performed [37]. Demographic, inde-
pendent variables (i.e., age, sex, married or partnered, professional, previous work expe-
rience), were included and tested in the regression models: univariate and multivariate.
The models’ explanation of HSCL-10 (dependent variable for cases of probable mental
health disorder) and PCL-5 (dependent variable for symptom-defined cases of PTSD)
were examined within the limitation of included number of cases. The IBM SPSS (Statis-
tical Package for the Social Sciences, Armonk, NY, USA) Statistics version 27 was used to
carry out all analyses.

2.7. Ethics

The study was conducted in accordance with the Declaration of Helsinki and ap-
proved by the Regional ethics committee (2020/136144) and the Data protection officer at
Oslo University Hospital (20/09438). Moreover, at each hospital and each COVID-ICU in
Norway, approvals for the study were obtained from the Data Protection Officer, the
Head of Research and the leaders. Online signed informed consent, and data from the
study questionnaire were stored on a secured server. Results from the study were pro-
cessed without names or other recognizable information. A code connects the informants’
information to a code list. A link key (name and study ID) is stored separately on a secured
server at Services for Sensitive Data at the University of Oslo. The respondents had the
possibility of contacting the project manager for answers to any questions or for support
of any kind. The study was registered in Clinicaltrial.gov, NCT04372056.
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3. Results
3.1. Demographics and Work Experience

In total, 484 health care professionals, working in COVID-ICUs at 27 hospitals
throughout Norway completed the survey (Table 1). One ICU, out of the twenty-eight
contacted, did not participate due to delays and problems with local approval of partici-
pation. Most (81.2%) respondents were working in the south-eastern region of Norway
and cared for 73.3% of ICU patients diagnosed with COVID-19 [4], while the remaining
were based in western, central, and the northern parts of the country. The respondents
were generally highly educated, trained, and professionally experienced (Table 1). Regis-
tered nurses (RNs) were the largest group by profession (n = 392, 81.0%). Overall, 80% of
the RNs were females, and 86% were critical care nurses. The group of physicians con-
sisted of 43 (8.9%) participants, of whom 32% were females. The group of leaders, repre-
sented by 49 (10.1%) participants, included both nurses and physicians, with 71% being
females. Eight percent (n = 39) were temporary staff without previous ICU experiences.
The RNs had a mean time of work experience in ICUs of 19.6 years and the physicians
reported a mean of 17.4 years. Most respondents (81%) had previous work experience
from performing similar tasks in isolation units, including wearing masks and personal
protective equipment (PPE). Most (74.8%) of the respondents were married or had a part-
ner.

Table 1. Pre-COVID-19 demographic characteristics of respondents’ professional background in the
Norwegian ICUs (N = 484).

Variables
Age (Range 24-65): Mean (SD) 448 (10)
Sex female, n (%) 377 (77.9)
Married or partner, n (%) 362 (74.8)
PROFESSION, n (%)
Registered Nurse (RN) 392 (81.0)
Critical care nurse 305 (75.6)
Nurse anaesthetist 24 (5.4)
Operating room nurse 7 (1.5)
Paediatric nurse 1(0.02)
Other registered nurse 55(10.7)
Medical doctor (MD) 43 (8.9)
General anaesthesiologist including under 29 (4.9)
ICU specialization
Anaesthesiologist with ICU specialization 10 (2.9)
Medical doctor of other speciality with ICU 4 (0.08)
specialization
Leader (RN or MD) 49 (10.1)

PROFESSIONAL EXPERIENCE
Years of professional experience, all participants

pooled, n (%)
<1 year 51 (10.5)
1-5 years 136 (28.1)
>5 years 297 (61.4)
MD, Years of professional experience
(Range 0-35), Mean (SD) 17.4 (9)

RN, Years of professional experience
(Range 3-42), Mean (SD) 19.6 (9)
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Previous intensive care unit experience, n (%) 444 (91.7)

3.2. Symptoms of Anxiety, Depression, Probable Symptom-Defined PTSD

Anxiety symptoms, measured with the HSCL-10 during the COVID-ICU work, were
present in 10.7% of RNs, 11.6% of physicians, and 4.1% of leaders, whereas the corre-
sponding incidence of depression were 13.0% (RNs), 9.3% (physicians), and 4.1% (lead-
ers). When symptoms of anxiety and depression, i.e., mental health disorder were merged,
the incidence was 12.5% in RNs, 11.6% in physicians, and 4.1% in leaders (Table 2).

Table 2. Symptoms of anxiety and depression in health care professionals using the Hopkins Symp-

tom Checklist-10 (HSCL-10) during the past week and symptom-defined PTSD (PCL-5) during the
past month (N =484).

RNs (n =392) Physicians (n = 43) Leaders (n =49) p
Anxiety and depression
HSCL-10
Symptoms of anxiety *
1.31 (0.4 1.20 (0.4 1.22 (0.2 17
Mean (SD) 31 (0.48) 0 (0.40) (0.29) 0
Symptoms of
depression” Mean (SD) 1.41 (0.50) 1.31 (0.46) 1.27 (0.32)
HSCL-10 total score
! 1.37 (0.47 1.27 (0.42 1.25 (0.2 1
Mean (SD) 37 (0.47) (0.42) 5(0.29) 0.13
CI195% 1.32-1.41 1.14-1.40 1.12-1.13
Range (min-max) (1-3.6) (1.0-2.5) (1.0-2.2) 0.098
Symptom?; § anxiety n 42 (10.71) 5 (11.63) 2 (4.08)
Symptoms of 51 (13.01) 4(9.30) 2 (4.08)
depression n (%) ' ' '
Total symptoms
49 (12. 11. 2 (4. .
A 9 (12.5) 5(11.63) (4.08) 0.098
PTSD (PCL-5)
_ *%
PCL-5 total score 30.21(11.03) 25.21 (8.09) 27.84 (8.09)
Mean (SD) <0.001 ***
CI195% 29.12-31.31 22.70-27.72 25.51-30.16 )
Range (min—-max) (20-84) (20-56) (20-55)
No. Total
symptom-defined PTSD 28 (7.14) 1(2.32) 2 (4.08) <0.001 ***
(%)

Note: * Scale HSCL-10 (1 = Not bothered to 4 = Very much bothered), cut-off score of >1.85, ** Scale
PCL-5 (0 = Not at all to 4= Extremely) cut-off score of 231, CI = Confidence intervals; SD = standard
deviation, Kruskal-Wallis test used between groups, *** pair-wise comparison with Bonferroni cor-
rection detected no difference between groups tests.

A quantile regression analysis (Table 3) indicated that younger age (coeff. -0.16, CI =
-0.028—0.003, p = 0.017), and limited previous work experiences (1-5 years, as opposed to
>5 years, coeff. 0.4, CI = 0.0970-0.703, p = 0.018) were the only significant factors associated
with high HSCL-10 scores.
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Table 3. Results of multivariate quantile regression analysis of factors predicting probable mental
health disorder (N = 56) (Dependent variable HSCL-10 > 1.85).

Exploratory Variables
Estimates (q = 0.5) Coefficient Standard Error 95%CI t p-Value p-Adj
R 20.160
Age -0.16 0.0063 -0.028,-0.003  -2.464 0.182 0.017
Previous work experience 0.400 0.1509 0.097,0.703 2650 0.018 0.011

(<5 years)

Note: CI = Confidence intervals, p-adj = p Value adjusted for multiple testing, R 2= Pseudo R Squared.

RNs had a significantly higher prevalence of symptom-defined PTSD (7.1%) versus
leaders (4.1%) and physicians (2.3%), (p < 0.001) (Table 2). The quantile regression analysis
did not show any significant predictor for symptom-defined PTSD shown in the Supple-
mentary Material, Tables S1 and S2. A strong correlation of 0.80 (p < 0.001) (Spearman’s
rho) was found between respondents with high scores in both the HSCL-10 and the PCL-
5 checklists.

3.3. COVID-19, Fear, and Social Disturbance

More than half of all the responding health care professionals (n = 326, 67.4%) re-
ported fear of infecting others, especially family members in their own household. More-
over, many reported a fear of infecting other family members (n =299, 61.8%), colleagues
(n =298, 61.6%), or patients (n =294, 60.7%), but also friends (n = 170, 35%). Fifty-three
percent (n = 257) felt socially isolated, whereas one out of three (n = 150) felt lonely during
the first wave of the pandemic. Three out of four (n = 363) reported increased contact via
social media, telephone, or at work. Outside working hours, social contact was challenged,
but partly compensated by frequent use of social media (Facebook, Skype, etc.) (n =324,
66.9%), video chats with family and friends (n = 334, 69%), and phone calls to colleagues
(n =168, 34.7%). Social contact was also maintained by meeting people outdoors (n = 356,
73.6%), or indoors with a mask, and physical distance (n = 175, 36.2%). Only 32 HCPs
(6.6%) reported having social contact indoors in violation with the recommendations from
the Norwegian Institute of Public Health.

3.4. Assessment of Individual Work Effort and Support at Work

The work efforts for RNs, physicians, leaders, and subsequent professional satisfac-
tion and proficiency are summarized in Table 4.

Table 4. Work effort, with subsequent professional satisfaction and experienced proficiency in
COVID-ICU Health care professionals, mean (SD), N = 484.

RNs Physicians Leaders
(n=392) (n =43) (n =49) P
To what extent * are you satisfied professionally with the following aspects of your work?
Your own work efforts 3.86 (0.03) 3.77 (0.09) 3.92 (0.09) 0.42
Your closest partner’s
work efforts 3.99 (0.03) 4.09 (0.09) 4.12 (0.08) 0.27
Your department’s 3.92 (0.04) 419 (0.11) 4.16 (0.08) 0.04 *#**
work efforts
Your organization’s
work efforts 3.40 (0.05) 3.56 (0.15) 3.35(0.10) 0.30
The responsible
authorities’ 3.64 (0.04) 3.49 (0.13) 3.53 (0.11) 0.43

work efforts
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To what extent * have you experienced proficiency during work in a COVID-19 ICU?

The work was a
success

4.0 (0.03) 3.98 (0.08) 3.94 (0.08) 0.75

The work was
meaningful

4.12 (0.04) 4.44(0.1) 4.12 (0.08) 0.009 ****

I received sufficient
advice and support

3.24 (0.04) 3.74 (0.09) 3.22(0.11) <0.001 *+*

I fell short of the work
tasks to be
performed **

2.54 (0.04) 2.26 (012) 2.49 (0.09) 0.10

I was impeded in the
work (e.g., by a lack of
PPE, by the
bureaucracy) **

2.48 (0.05) 2,51 (0.17) 2.73 (0.13) 0.18

Did you overextend
yourself as a large
effort was expected
from your team,
managers or
colleagues? **

2.98 (0.06) 2.51 (0.15) 3.45 (0.15) <0.001 ****

Note: * Scale (1 =not at all to 5= to a very high degree), ** Negative question/answer, PPE = personal
protective equipment, Kruskal-Wallis test were used between groups, *** pair-wise comparison
with Bonferroni correction detected no differences between groups for multiple tests, **** pair-wise
comparison with Bonferroni correction detected differences between groups tests.

Three out of four (n = 367, data not shown) HCPs were expressed in recognition of
the work effort (i.e., to a high or very high degree), and through recognition and in addi-
tion support from family or friends (Table 5). Moreover, the work was experienced as
meaningful and Kruskal-Wallis test (after correction) revealed a significant difference be-
tween leaders (0.012) compared to physicians, and RNs (0.002) compared to physicians.
In receiving sufficient advice and support, significant differences were detected between
the leaders (0.03) and physicians and between RNs (p <0.001) and physicians. The variable
overextending, i.e., in a large effort, was expected from the team, managers or colleagues
results showed significant differences between groups physicians (0.012) to RNs, versus
leaders (p <0.001).

Table 5. Perceived recognition and support during the pandemic in health care professionals (mean
[SD], N = 484).

RNs Physicians Leaders
(n =392) (n = 43) (n = 49) P
Recognition and support * during the pandemic
From the hospital 3.00(0.05)  3.44(0.12) 3.24(0.12)  0.005*
From family or friends 3.98 (0.04) 3.79 (0.12) 3.92 (0.10) 0.27
From the responsible 3.03(0.05)  3.09(0.12)  3.29 (0.15) 0.22

authorities

Note: * Scale (1 = not at all to 5 = to a very high degree), statistical test was Kruskal-Wallis test, **
pair-wise comparison with Bonferroni correction detected a significant (0.009) difference between
RNs and Physicians.

Support at work: almost all respondents (93.6%) perceived talking with colleagues as
the most supportive measure in the COVID-ICU setting and outside of work hours. Re-
ceipt of organized support measures was reported by 39.5% (n=191), while 37% (n=177)
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did not receive any such support measures during the pandemic. Support in group meet-
ings (e.g., briefings) was reported by 30.4% (n = 147) and professional support (e.g., by a
psychologist or psychiatric nurse) by 28.9% (n = 140). Support phone calls from the De-
partment of Human Resources were reported by 5.4% (n=26) and follow-ups from a man-
ager after a completed shift by 4.8% (n = 23). In addition, 8% (n = 39) were offered sup-
portive talks but declined to participate.

3.5. Economy, Alcohol, and Psychoactive Drugs

The personal economy was improved for 30.8% (n = 149), unchanged in 66.5% (n =
332), and worsened in 2.7% (n = 13) during the pandemic.

Alcohol consumptions were reported by the majority, “as usual” (39.7%, n = 192),
whereas 25.2% (n = 122) reported “less” use, and 10% (n = 48) “more” use. For those re-
porting “more than usual”, the purpose of use was “calming”, “as a mood enhancer”, or
“to sleep”. Very few of the respondents reported daily use of psychoactive drugs, such as
sleep medications (1.8%, n = 9) or tranquilizers (0.6%, n = 3). Sporadic use was reported
for sleep medications (9.9%, n = 48), antidepressants (1.0%, n =5), and anxiolytic medica-
tions (0.4%, n=2).

A majority (64.0%, n = 310) were determined to continue in their present job, while
one out of four (26%) had considered quitting their job during the first wave of the pan-
demic as illustrated in Figure S1 (Supplementary Materials).

4. Discussion

The main results of this prospective, observational cross-sectional study are that
HCPs as both clinicians (nurses and physicians) and leaders in Norwegian COVID-ICUs
were experiencing low symptom levels of anxiety, depression, and PTSD during the first
wave of the pandemic (May—July 2020). In quantile regression analysis, younger age, and
limited work experiences (<5 years) significantly increased the symptoms of anxiety and
depression. The leaders reported that they extended their limits of work effort to a higher
degree relative to physicians and nurses. HCPs perceived their individual work effort as
satisfying, successful, and meaningful, which may have protected them against stress re-
actions [25]. The physicians had perceived sufficient advice and support to a higher de-
gree relative to nurses and leaders, in addition to perceiving the work as meaningful. The
foremost supportive measure for the HCPs was talking with ICU colleagues.

4.1. Symptoms of Anxiety, Depression, and Symptom-Defined PTSD

HCPs working in critical care settings across the world during COVID-19 report dif-
ferent symptom levels of psychological reactions [8,23,38], with a diversity of methodo-
logical quality of the studies [8]. In the present study, slightly more cases of anxiety and
depression were found in RNs and physicians compared to the ICU leaders. Approxi-
mately one-sixth of HCPs reported previous symptoms of anxiety and depression (16.1%
and 20.0%, respectively). Nurses and physicians working bedside are directly exposed to
the patients’ suffering, which may influence psychological distress, as Greenberg et al.
underline in their UK study (n =709) [18]. In our study, to be a younger HCP was a com-
parable risk factor for symptoms, and the study from Metha et al. [39] could confirm the
results; however, the risk factor of being a less experienced HCP was not confirmed in the
Canadian study. Less experienced nurses were found by Kramer et al. [27] to experience
psychological distress.

Interestingly, in a general Dutch population study during the first four months of the
pandemic, no increase in the prevalence of anxiety and depression symptoms was found,
but emotional loneliness increased significantly [40]. The prevalence of anxiety and de-
pression symptoms in the present study was low compared to other studies [8], but com-
parable to UK HCPs working in ICUs during the first wave of the pandemic, reporting
severe symptoms of anxiety (11%) and depression (6%) [18]. Nevertheless, they described
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the experiences as extreme (13%): “thoughts of being better off dead, or of hurting them-
selves” [18]. In the first wave of the pandemic, the UK had a high amount of 175,000
COVID-19 patients and 10,000 in need of critical care, causing an extreme workload and
lack of resources [18]. In contrast, in Norway, the ICUs had a relatively low total burden
of COVID-19 cases during the first wave of the pandemic [3,4]. A higher level of distress
in ICU frontline HCPs has been found in other countries: in 21 French ICUs, anxiety symp-
toms were found in 50% and depression in 30% [15], while 46% reported symptoms of
anxiety and depression in a large hospital in Switzerland when they increased the COVID-
ICU capacity from 30 to 180 beds [41]. The fact that HCPs in the present study had ICU
experience and were prepared to work in COVID-ICU, due to simulation training and
sessions of wearing PPE [25], might have influenced the level of anxiety and depression.
Other possible factors might be that HCPs, and physicians in particular, experienced their
work as meaningful and they receive sufficient support and advice, as in the present study
[25].

Health fears were significantly associated with worse mental health outcomes in
HCPs during the outbreak as concluded in a review [8]. In the present study, more than
half of the respondents were afraid of infecting family, colleagues, patients, or friends,
which may be connected to the reported shortage of PPE [23,41]. The fear of being infected
and subsequently dying is relevant, as approximately 10% of all COVID-19 infections
worldwide have been among HCPs [38], and at the end of 2020, the number of COVID-19
deaths among nurses from 59 countries was 2262, as reported by the International Council
of Nurses [42].

Similarly, to the levels of anxiety and depression symptoms, we found low levels of
symptom-defined PTSD, and nurses with the highest prevalence rate (7.1%), which may
have triggered psychological reactions due to feeling overwhelmed and/or perceiving fear
of being infected or infecting their family. This may be related to the high level of educa-
tion and professional experience [25], but interestingly, a study of the general Norwegian
population (n = 4527) during the early stage of the COVID-19 pandemic found PTSD
symptoms in 12.5% of men and 19% of women [43], and female gender and lack of social
support were two factors associated with PTSD. The latter study [43] used a stricter anal-
ysis identifying respondents with findings on the four DSM-V groups identifying PTSD
without a cut-off score. Nevertheless, there were fewer cases of symptom-defined PTSD
in the ICU HCPs. In countries where the health care workload overwhelmed the local
medical resources during the first wave, the prevalence rate for PTSD symptoms was
higher: e.g., in UK ICU HCPs it was 40% [18], and in Spain 30.3% [38]. In Switzerland, 22%
of the ICU-HCPs (n = 352) reported peritraumatic distress (PDI), i.e., during and immedi-
ately after a traumatic event, and risk for PTSD in the pandemic [41]. In China, from
Guangdong Province, 10.7% of medical staff included a small group from the respiratory
department that had PTSD symptoms (PCL-5 cut-off 33) [44]. The cut-off threshold for
identification of PTSD symptoms must be taken into consideration. We used 31 as a cut-
off versus 13 in the UK study [18]. However, other studies are using previous PCL ver-
sions, and thus, they identified higher symptom levels for probable PTSD cases [45,46].

4.2. Work Effort, Disturbance of Social Life, and Support

Nurses, physicians, and leaders in our study perceived their individual work effort
as satisfying, successful, and meaningful, and this attitude may have protected them
against stress reactions [27]. Kramer et al. [27] (n = 3669) found that 43% of German re-
spondents of HCPs in ICUs were professionally satisfied with their work effort and felt
appreciated by the management of the hospital, and 91% answered they were positive to
continue working at ICUs after the pandemic. This corresponds with our findings that the
majority (i.e., 3 out of 4) had not considered quitting, leaving or terminating their job dur-
ing the pandemic. This steadiness may be due to being experienced ICU-HCPs, being pre-
pared for possible new waves, and having previous work experience under similar con-
ditions in isolation units, while wearing PPE [25,27]. Another reason may be the number
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of patients hospitalized in COVID-19 ICUs in Norway (n = 217) [4], compared to, for ex-
ample, the Lombardy region, in Italy (n = 3997) [47]. The moderate number of patients
may have strengthened dealing with the total situation of the pandemic in the hospitals,
since the workload was not overwhelming for the Norwegian or the Germans HCPs [4,27].

In the present study, the COVID-ICU leaders were significantly more satisfied pro-
fessionally with their own professional work effort and had a significantly higher mean
score compared to physicians and RNs in terms of extending themselves to high work
effort. This controversy was unexpected but may have to do with the personal character-
istics and preferences of those who choose to become leaders. However, caring for psy-
chosocial well-being in pandemic situations is recommended for both the hospital clinical
staff, the general population, and the leaders to prevent distress over time [18,29].

Disturbance of social life was experienced during work in cohorts (large areas of
many patients) without breaks for a long period of time, but also in private life. We found
that 53% (n =257) felt socially isolated. HCPs in the present study reported suffering from
social isolation and reduced possibilities to have social contacts indoors (7%) but reported
increased contact via social media (75%). The Norwegians have smartphones and are used
to social media. Similar findings from social isolation and fewer contacts are described in
literature reviews worldwide [48,49].

During the first wave, the private life resulted in sleep problems and in New York
reported 26% on disturbance of sleep (severe or very severe) and an additional 45% re-
ported moderate sleep problems [28]. Some people used alcohol or drugs to reduce the
problems. Increased use of alcohol (10%) was reported during the first wave in the present
study, a percentage similar to UK ICU staff (7%) [18], but lower compared to the 22% of
HCPs in Switzerland [41]. These numbers are not necessarily of concern, as they may re-
flect that increased use may be transient, subsiding once the pandemic is less prominent.
However, personnel should be warned that increased use of alcohol may easily become a
problem, especially if they consume alcohol to cope with distress. On the other hand, 25%
of respondents consumed less alcohol. We do not know the reason for this, but it is possi-
bly related to decreased social events and social isolation. In addition, the number of HCPs
who used sporadic psychoactive medications; for example, sleep inducers (9.9%) and
tranquilizers and antidepressants (<1%) were low. In comparison, in France, of 1058 re-
spondents (nurses and physicians), 5% were using psychotropic drugs before the pan-
demic, and 24% reported starting or increasing use of tobacco, alcohol, cannabis, cocaine,
or other drugs during the pandemic [15]. This may indicate that symptoms of anxiety and
depression were manageable without medication, either being transient, non-severe, or
considered part of a normal reaction.

In the present study, only 5% of the respondents reported follow-up briefings with
their leaders after a shift in the ICU. The physicians had perceived sufficient advice and
support to a higher degree relative to the other groups, in addition to perceiving the work
as meaningful. Another helpful form of support was talking with HCP colleagues at work
or of duty, as many of our respondents preferred. In another study, nurse leaders were
described as “anchors” in facilitating frontline nurses’ psychological adaptation [45]. In a
Cochrane review of frontline workers during pandemics, workplace interventions, such
as training, communication, counselling, or psychology service, were reported as benefi-
cial to increasing resilience and mental health, albeit with low evidence [49]. Additionally,
again, in Sweden, the implementation of psychological support with peer support, psy-
chologist-supervised and unsupervised group sessions, and manager support was evalu-
ated positively and successfully during work hours [29]. Offering comprehensive support
was recommended to manage the ongoing crisis together with preparedness and resili-
ence [6,24,41]. Explicit communication and support from the organization and social sup-
port [8], as well as strategically targeted prevention and intervention programs [5,24,29],
have been considered as protective factors for PTSD. The implication for policymakers is
in line with Binnie et al. [24], to have early recognition of psychological symptoms, and
provision of care for the mental health of ICU HCPs. We believe the gaps between wanted
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and received measures, highlight that support from both leaders and mental health care
workers, experts, and therapists have a high potential for improvement and should be
addressed in a sustainable response to pandemics.

4.3. Strengths and Limitations

The strength of the present study is the nationwide survey including 27 of the 28
COVID-ICUs in Norway. Another strength is that it includes HCPs from three sub-groups
working in the ICU-context. Two internationally recognized and validated checklists,
HCL-10 and PCL-5 were part of the questionnaire, and some of the items in the question-
naire were developed by the research group using a modified Delphi method. We also
consider the pilot study (n = 5) of the questionnaire package for face validity, reliability,
and feasibility as a strength, leading to a minor revision before implementation of the
main study.

A limitation, due to performing a sample calculation ahead of the study, is the lack
of a completely national registry of employed HCPs in ICUs. At the present time, the Nor-
wegian directorate of health has initiated a national mapping. On a national level, 96% (27
of 28) of the hospitals with COVID-ICUs participated. The sample size and result will not
be representative for all ICUs in the country, and there may be a risk for selection bias,
since the head of each hospital ICU decided to whom the invitations would be forwarded.
Another limitation of the study is that it includes relatively few physicians. Despite the
above limitations, our findings from the first wave are of international interest, and the
work will continue with analyses in the longitudinal project.

5. Conclusions

The ICU health care professionals in Norway providing care for COVID-19 patients
during the first wave of the pandemic generally had a low level of anxiety, depression,
and symptom-defined PTSD. More symptoms were found in the youngest HCP with a
few years of work experience. The HCPs experienced isolation in their social life due to
the lockdown, in addition to fear of infecting others. Support from colleagues was per-
ceived as the most helpful psychosocial support. The leaders reported a higher mean score
than physicians and RNs regarding the experience of extending themselves to a high work
effort, which they felt was expected at work in ICUs, from managers and colleagues.

Supplementary Materials: The following supporting information can be downloaded at:
www.mdpi.com/xxx/s1, Questionnaire PART IV-VII; Table S1. Results of univariate quantile regres-
sion analysis of factors predicting probable mental health disorder (HSCL-10 > 1.85); Table S2. Re-
sults of univariate quantile regression analysis of symptom-defined PTSD n=31 (PCL-5 > 31); Figure
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(N = 484).
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