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Abstract

Purpose To evaluate the impact of the COVID-19
pandemic on Canadian intensive care unit (ICU) workers.
Methods Between June and August 2020, we distributed a
cross-sectional online survey of ICU workers evaluating
the impact of the pandemic, coping strategies, symptoms of
post-traumatic stress disorder (PTSD; Impact of Events
Scale-Revised), and psychological distress, anxiety, and
depression (Kessler Psychological Distress Scale). We
performed regression analyses to determine the predictors
of psychological symptoms.
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Results We analyzed responses from 455 ICU workers
(80% women; 67% from Ontario; 279 nurses, 69
physicians, and 107 other healthcare professionals).
Respondents felt that their job put them at great risk of
exposure (60%), were concerned about transmitting
COVID-19 to family members (76%), felt more stressed
at work (67%), and considered leaving their job (37%).
Overall, 25% had probable PTSD and 18% had minimal or
greater psychological distress. Nurses were more likely to
report PTSD symptoms (33%) and psychological distress
(23%) than physicians (5% for both) and other health
disciplines professionals (19% and 14%). Variables
associated with PTSD and psychological distress
included female sex (beta-coefficient [B], 1.59; 95%
confidence interval [CI], 1.20 to 2.10 and B, 3.79; 95%
CI, 1.79 to 5.78, respectively; P < 0.001 for differences in
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scores across groups) and perceived increased risk due to
PPE shortage or inadequate PPE training (B, 1.87; 95%
CI, 1.51 to 2.31 and B, 4.88; 95% CI, 3.34 to 6.43,
respectively). Coping strategies included talking to
friends/family/colleagues (80%), learning about COVID-
19 (78%), and physical exercise (68%). Over half endorsed
the following workplace strategies as valuable: hospital-
provided scrubs, clear communication and protocols by
hospitals, knowing their voice is heard, subsidized parking,
and gestures of appreciation from leadership.
Conclusions This survey study shows that ICU workers
have been impacted by the COVID-19 pandemic with high
levels of stress and psychological burden. Respondents
endorsed communication, protocols, and appreciation from
leadership as helpful mitigating strategies.

Résumé

Objectif Evaluer I'impact de la pandémie de COVID-19
sur les travailleurs canadiens des unites de soins intensifs
(USI).

Méthode Entre juin et aouit 2020, nous avons fait parvenir
un sondage transversal en ligne aux travailleurs des soins
intensifs pour evaluer [l'impact de la pandemie, les
strategies d’adaptation et les symptomes de stress post-
traumatique (SPT: Echelle révisée de [impact de
l’évenement - IES-R), ainsi que la detresse
psychologique, 1'anxieté et la depression (Echelle de
detresse psychologique de Kessler). Nous avons realise
des analyses de regression pour determiner les predicteurs
de symptomes psychologiques.

Résultats Nous avons analyse les reponses de 455
travailleurs des soins intensifs (80 % de femmes;, 67 %
de I’Ontario; 279 infirmieres/infirmiers, 69 medecins et
107 autres professionnels de la santé). Les repondants ont
estime” que leur emploi les placait face a un risque eleve
d’exposition (60 %), craignaient de transmettre la COVID-
19 aux membres de leur famille (76 %), se sentaient plus
stresses au travail (67 %) et avaient envisage de quitter
leur emploi (37 %). Dans l’ensemble, 25 % souffraient
probablement d’un SPT et 18 % presentaient une detresse
psychologique minimale ou superieure. Les infirmieres et
infirmiers etaient plus susceptibles de rapporter des
symptomes de SPT (33 %) et de detresse psychologique
(23 %) que les medecins (5 % pour les deux) et les
professionnels de la sante des autres disciplines (19 % et
14 %). Les variables associces d un SPT et d la detresse
psychologique comprenaient le sexe feminin (coefficient
béta [B], 1,59; intervalle de confiance [IC] a 95 %, 1,20 a
2,10 et B, 3,79; IC 95 %, 1,79 d 5,78, respectivement; P <
0,001 pour les differences de scores entre les groupes) et la
perception d’un risque accru en raison des penuries d’EPI
ou d’une formation inadequate en EPI (B, 1,87; IC 95 %,
1,51 a 231 et B, 488 IC 95 %, 3,34 a 643,

respectivement). Les strategies d’adaptation
comprenaient le fait de parler aux amis, d la famille ou
aux collegues (80 %), [l'acquisition de connaissances
concernant la COVID-19 (78 %) et ’exercice physique
(68 %). Plus de la moitie” ont estime” que les strategies de
travail suivantes etaient utiles : des uniformes fournis par
les hopitaux, une communication et des protocoles clairs de
la part des hopitaux, le fait de savoir que leur voix est
entendue, un stationnement subventionne et des gestes
d’appreciation de la part des dirigeants.

Conclusion Cette etude montre que les travailleurs des
soins intensifs ont ete touches par la pandemie de COVID-
19 avec des niveaux eleves de stress et de fardeau
psychologique. Les repondants ont declare que la
communication, les  protocoles et les  gestes
d’appreciation de la direction constituaient des strategies
d’attenuation utiles.

Keywords COVID-19 - pandemic - healthcare workers -
psychological distress - intensive care unit

The COVID-19 pandemic has infected more than 250
million people and killed more than 5 million worldwide.”
Intensive care unit (ICU) workers around the globe are
stepping up to care for patients despite fatigue, personal
and family risk, a shortage of personal protective
equipment (PPE), and rapidly changing policies.'
Additional sources of stress may include uncertainty,
misinformation, stigma, interpersonal isolation, and
distrust of official communications.” The need to wear
PPE for prolonged periods is cumbersome and
uncomfortable.? Further, unprecedented restrictions,
including social distancing, quarantine, and isolation,
may affect an individual’s ability to cope.

Since March 2020, ICUs across Canada have been on
high alert, either providing care for COVID-19 patients or
engaging in pandemic preparedness. Rapid spread has
exceeded the capacity of many ICUs and has led to ethical
dilemmas related to triage and end-of-life care.* Healthcare
workers are faced with a rapidly changing situation and the
barrage of emails, news items, and social media can be
overwhelming. Intensive care unit workers are
experiencing a range of emotions, including fears for
themselves and their families.’

The COVID-19 pandemic has added additional stressors
to the existing occupational stress faced by ICU workers.
Intensive care unit workers anticipated they would be
overwhelmed by the number of mechanically ventilated

A Johns Hopkins Coronavirus Resource Center. November 2021.
Available from URL: https://coronavirus.jhu.edu/map.html (accessed
November 2021).
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patients and are exposed to high-risk procedures such as
endotracheal intubation and extubation. A Chinese study
reported high rates of depression (50%), anxiety (45%),
insomnia (34%), and distress (72%) in healthcare
professionals (HCPs) who treated COVID-19 patients,
particularly in women, nurses, and workers in Wuhan,
where the pandemic is reported to have started.®

To effectively support frontline workers facing the
highest risk during pandemics of emerging infections, we
must understand their challenges and needs. Effective
support will require an understanding of the psychological
effects of the pandemic, their strategies to cope with fear
and worry, and which strategies could help lessen their fear
and anxiety. The purpose of this study was to evaluate
work-related and personal concerns of workers in Canadian
ICUs regarding the COVID-19 pandemic and the
associated psychological impact of these concerns.

Methods

The study was approved by the Mount Sinai Hospital
Research Ethics Board (#20-0089-E; April 2020). The need
for informed consent was waived; completion of the
questionnaire implied consent.

Survey development

We report survey methodology using the checklist for
reporting results of internet e-surveys (CHERRIES)
(Electronic Supplementary Material [ESM], eAppendix
1).” The survey instrument (Study of Healthcare Workers’
Perception of Risk and Preventive Measures for SARS)
was used by researchers in several countries during the
2003 SARS outbreak,® including members of our team.”'”
Because the SARS outbreak was unprecedented and
because the information required was specific to the
outbreak, there was no opportunity to validate the survey
against other measures of coping and perceived risk. The
survey therefore has only face validity. For the current
study, we modified the original version by deleting non-
applicable questions and adding new questions based on
review of published COVID-19 literature and concerns/
issues identified by local and global ICU personnel.”%!'~!3
The adapted survey includes approximately 80 attitude
statements regarding infection control procedures,
perceived risk, and coping strategies, and opportunities to
provide open-ended comments (ESM, eAppendix 2). Since
the survey was adapted from an existing instrument that
was used to evaluate the impact of the SARS outbreak on
healthcare workers,&m we did not perform clinical
sensibility testing.

@ Springer

We also administered two validated tools to assess post-
traumatic stress disorder (PTSD) symptoms (Impact of
Events Scale-Revised [IES-R]) and psychological distress
(Kessler Psychological Distress Scale [K10]). The IES-R is
a 22-question scale with a scoring range of 0-24. Impact of
Events Scale-Revised cut-off scores of < 24 represent no
clinical concern, 24-32 represent clinical concern, and >
33 represent probable PTSD.'® The K10 is a 10-question
screening scale of psychological distress, and includes
subscales for depression and anxiety.'” For the K10, total
scores of 10-19, 20-24, 25-29, and 30-50 were used to
categorize no, mild, moderate, and severe psychological
distress, respectively.'®

All study investigators and a sample of ICU physicians,
nurses, and other HCPs reviewed the survey for clarity,
comprehensiveness, and redundancy. Then, the survey was
pilot tested by frontline ICU workers (seven physicians,
five nurses, three health disciplines professionals). The
final survey was distributed by NoviSurvey® (Cambridge,
MA, USA).

Survey distribution

An email invitation was sent to potential respondents in
June 2020, with two monthly reminders in July and August
2020. The email invitation was sent to: 1) members of the
Canadian Critical Care Trials Group (www.CCCTG.ca; >
350 members), 2) members of the Canadian Critical Care
Society (www.canadiancriticalcare.org; 256 members), and
3) all ICU directors across Canada, who were requested to
distribute the survey to the interprofessional members of
their ICU.

Statistical analysis

Data are presented using descriptive statistics, including
distributions, means, standard deviation (SD), and
confidence intervals (Cls). We report the K10 total score
as well as depression and anxiety subscores using
descriptive statistics. We performed independent-samples
Kruskal-Wallis tests to compare nursing professionals,
physicians, and other health discipline professionals on the
K10 total score, K10 subscore, and total IES-R score.
Predictors of psychological symptoms were assessed using
linear regression analyses. We selected predictors of
interest according to their potential relevance to ICU
workers and from recent publications pertaining to
COVID-19 and healthcare workers (age, sex, years of
practice, direct contact, children at home). All variables
were entered in the initial regression model and those that
yielded an association with the outcome variables with a
P value < 0.1 were retained in the final model using a
backward selection method. Data were analyzed using
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Statistical Package for Social Sciences Version 25.0 (IBM
Corp, 2017; Armonk, NY, USA). Two investigators (K.H.,
D.L.) performed thematic content analysis of all open-
ended responses to generate themes and subthemes.'”

Results
Respondents

Of the 485 respondents who accessed the survey, 455
responded to at least one question beyond the background
and demographic questions. We limited our analysis to
those 455 respondents. Respondents were from nine
provinces, 67% from Ontario, and were approximately
equally distributed regarding the population of their city
(Table 1). Both community (38% teaching and 21% non-
teaching) and university-affiliated hospitals (41%) were
represented. Most respondents worked in small-moderate
sized hospitals, but 32% worked in hospitals that had more
than 500 beds. Most respondents were working in mixed
medical-surgical ICUs that provide care for adult patients;
only six respondents worked in a dedicated COVID-19
ICU. Overall, 62% (281/472) of respondents stated that
they expanded their ICU bed capacity during the first
COVID-19 wave; most expanded by < 50%.

Eighty percent of respondents were women, and there
was a wide age distribution (51% respondents were 40 yr
of age or younger; Table 2); 61% were nurses, 15% were
physicians, and the remainder were respiratory therapists
(7%), other health disciplines professionals, which
included ICU pharmacists, occupational therapists,
physiotherapists, and personal support workers (6%), or
clerical, research, and administrative staff (10%). The
number of years of healthcare experience was widely
distributed. Eighty-six percent identified as White, 76%
were married or in common-law relationships, and of 289
(64%) who had children, most of these (n = 204) had
children residing with them. Three-quarters (76%) had an
undergraduate or professional/graduate degree.

Personal and workplace experiences

Although none of the respondents were diagnosed with
COVID-19 infection, 50% personally knew someone who
had been diagnosed with COVID-19. These people were a
colleague (n = 156; 35%), an acquaintance (n = 58; 13%), a
community member (n = 55; 12%), a close friend (n = 38;
8%), or an immediate family member (n = 15; 3%). In their
workplace, 76% respondents had direct contact with a
suspected or confirmed COVID-19 patient; and 36%
reported exposure daily or a few times weekly.

Table 1 Respondents’ hospital and ICU characteristics

Characteristic

n/total N (%)

Province of practice
Alberta

British Columbia
Manitoba

New Brunswick
Newfoundland and Labrador
Nova Scotia
Ontario

Quebec
Saskatchewan
Population of city
< 100,000
100,000-500,000
500,000-1 million
> | million

No response
Hospital type

Community hospital—non-teaching

Community hospital—teaching

University-affiliated hospital
Other/No response
Hospital beds, N

< 250

251-499

500-1000

> 1000

No response

ICU beds pre-COVID-19
<10

11-19

20-29

> 30

No response

ICU bed expansion during COVID-19 pandemic

<25%

26-50%

51-75

76-100%

> 100%

No response

ICU patient population
Adults only

Pediatrics and neonates

Mixed: adults, pediatrics, neonates

Type of ICU
Mixed
Medical
Other*

39/455 (8.6%)
18/455 (4.0%)
5/455 (1.1%)
4/455 (0.9%)
8/455 (1.8%)
19/455 (4.2%)

305/455 (67.0%)
30/455 (6.6%)
27/455 (5.9%)

103/455 (22.6%)
159/455 (34.9%)
61/455 (13.4%)
130/455 (28.6%)
2/455 (0.4%)

94/455 (20.7%)

172/455 (37.8%)

188/455 (41.3%)
1/455 (0.2%)

126/455 (27.7%)
176/455 (38.7%)
114/455 (25.1%)
31/455 (6.8%)
8/455 (1.8%)

112/455 (24.6%)
102/455 (22.4%)
146/455 (32.3%)
92/455 (20.2%)
2/455 (0.4%)

121/455 (26.6%)
88/455 (19.3%)
24/455 (5.3%)
19/455 (4.2%)
26/455 (5.7%)

177/455 (38.9%)

376/455 (82.6%)
40/455 (8.8%)
39/455 (8.7%)

377/455 (82.9%)
41/455 (9.0%)
24/455 (5.2%)
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Table 1 continued

Table 2 Respondents’ professional and demographic characteristics

Characteristic n/total N (%)

Characteristic

n/total N (%)

COVID-19 isolation unit

No response

6/455 (1.3%)
7/455 (1.5%)

*Other type of ICU: cardiac/cardiac surgical (6), neurologic/
neurosurgical (7), surgical/trauma (3), other (8)

ICU = intensive care unit; PSW = personal support worker

Sixty percent of respondents agreed or strongly agreed
that their job had put them at great risk of exposure, and
58% were afraid of falling ill with COVID-19 (Fig. 1).
Overall, 35% were preoccupied with their symptoms, and a
similar percentage believed that they have little control
over whether they become ill. More than half (56%)
accepted the risk of getting COVID-19 as part of their job.
Twenty-six percent and 18% believed they had greater
chances of dying from COVID-19 over the subsequent year
than from cancer or a traffic accident, respectively;
however, few (9%) believed their chances of survival
would be poor if they contracted COVID-19. Despite their
fears, very few respondents (7%) agreed or strongly agreed
they should not have been caring for patients with COVID-
19.

Regarding their risk of transmitting COVID-19 to
people close to them, 76%, 52%, 50%, and 35%
expressed concern about risk to their family members,
close friends, work colleagues, and patients, respectively.
Approximately one in four respondents (28%) was afraid to
tell their family about their exposure risk, and 67%
expressed that people close to them were worried about
the respondent’s health. Social stigma was a concern,
because 54% of respondents agreed or strongly agreed that
people had avoided them because of their job.

Perceptions about work environment, preparation,
and appreciation

Although 44% felt that there was more conflict among
colleagues, a similar percentage perceived good morale
(Fig. 2). Two-thirds felt more stressed at work, and 37%
had thought about leaving their job. Between 42% and 52%
reported an increased workload, including working
overtime and having to do work they do not normally do.
Nevertheless, 55% felt there was adequate staffing. Most
respondents reported they were adequately trained in PPE
use (82%) and removal (81%), and 74% had access to a
resource person for PPE assistance; 60% reported the
availability of counselling if needed. Regarding recognition
of their work, 62% and 45% felt appreciated by society and

@ Springer

Profession
Nursing*
Physiciant
Respiratory therapy

Health disciplines professionals} (pharmacy, OT,

PT, dietician, PSW)
Clerical
Research
Other
No response
Years of healthcare experience
< 5 years
6-10 years
11-20 years
> 20 year
Age group
<30 yr
31-40 yr
41-50 yr
51-60 yr
> 61 yr
Gender
Female
Male
No response
Ethnicity
White
Asian
Black
Middle Eastern
Indigenous
Other
No response
Marital status
Married or common-law
Single
Divorced, separated or widowed
I prefer not to answer
Children
I have children
I am a single parent
My child/children live with me
Living arrangement§
Partner or spouse
Child or children
Alone
Extended family
Someone who is 65 yr or older

Someone who is immunocompromised

279/455 (61.3%)
69/455 (15.2%)
32/455 (7.0%)
29/455 (6.4%)

19/455 (4.2%)
15/455 (3.3%)
8/455 (1.8%)
4/455 (0.9%)

52/455 (11.5%)
113/455 (24.9%)
125/455 (27.5%)
164/455 (36.1%)

73455 (16.1%)
159/455 (35.1%)
106/455 (23.4%)

92/455 (20.3%)

23/455 (5.1%)

365/455 (80.2%)
85/455 (18.7%)
5/455 (1.1%)

372/455 (85.5%)
39/455 (9.0%)
6/455 (1.4%)
6/455 (1.4%)
4/455 (0.9%)
6/455 (1.4%)
2/455 (0.5%)

345/455 (76.2%)
69/455 (15.2%)
32/455 (7.0%)

71455 (1.5%)

289/455 (63.8%)
32/455 (11.6%)
204/455 (70.8%)

366 (80.4%)
293 (64.4%)
49 (10.8%)
46 (10.1%)

22/455 (4.8%)

22/455 (4.8%)
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Table 2 continued

Characteristic n/total N (%)
Roommate(s) 6/455 (1.3%)
Other 1/455 (0.2%)

*Includes registered nurses, registered practical nurses, and nurse
practitioners.

T Includes staff (N = 62) and trainee physicians (N = 7)

Health disciplines professionals includes pharmacist, occupational
therapist, physiotherapist, and personal support worker

¥ Total is more than 455 because respondents could select more than
one option

by their hospital, respectively, but only 36% were confident
that their employer would look after their medical needs if
they were to fall ill with COVID-19.

Coping strategies and suggested initiatives

The most commonly reported strategies for personal
coping (strongly agree or agree) included talking to
friends, family, and colleagues (81%), learning about
COVID-19 (78%), exercising (68%), keeping a positive
mindset (65%), accepting the inherent risk (55%), and
trying not to think about the risk (49%) (Fig. 3). Almost
half of respondents avoided social media (53%), and 39%
avoided reading too much about COVID-19. Regarding
potentially harmful strategies, 21% responded they used

| feel that my job has put me at great risk of exposure to COVID-19
I have been afraid of falling ill with COVID-19

1 feel that have had little control over whether I get infected or not

alcohol, marijuana, or other recreational drugs to help them
cope.

Preferred supportive strategies in the workplace reported
by > 50% respondents were scrubs provided by the
hospital, clear communication, protocols, and procedures,
knowing their voice is heard, free or subsidized parking,
expressions of appreciation from leadership, and frequent
team debriefs (Fig. 4).

Post-traumatic stress and psychologic distress

The IES-R total score was higher in nurses and health
disciplines professionals than in physicians (Table 3).
Overall, 25% of respondents had an IES-R score > 33,
which indicates a probable diagnosis of PTSD; more nurses
(33%) and other HCPs (19%) met this criterion than
physicians (5%) did. Mean K10 total scores for all three
groups (physicians, nurses, other HCPs) were within the
range indicating no psychological distress (Table 3).
Nevertheless, any degree of psychological distress (mild,
moderate, or severe) was reported more frequently by
nurses (23%) than by other HCPs (14%) and physicians
(5%).

We conducted separate regression analyses to determine
factors that were associated with psychological symptoms.
Table 4 shows the final multivariate models. We identified
four associations with PTSD: female sex, high-risk health
status, living with a child or children, and feeling at
increased risk because of PPE shortage or inadequate
training. Regression analysis revealed five associations

&

Perceived personal risk of Thave been pr ied with my own

exposure to COVID-19

|

is higher than dying from...

Perceived risk of poor
outcomes from COVID-19

It has been hard to feel reassured that I am healthy
I have been afraid to tell my family about the risk I am exposed to

I feel that I shouldn't have been looking after COVID-19 patients

I believe that my chances of dying
from COVID-19 over the next year

If I were to get COVID-19, I believe that my chances of survival are poor

— I have accepted the risk of getting COVID-19 as part of my job

Cancer [ . 1Is
) 20 40 60 80 100
Responses (%)
G : Notsure Notsure g y
ti i
A’“:':EY : butprobably - butprobably |-l AN
<) agree isagree

Fig. 1 Critical care workers’ perceptions of personal risk related to COVID-19 exposure in their workplace
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with psychological distress: younger age group, female sex,
working in a community hospital, feeling at increased risk
because of PPE shortage or inadequate training, and not
living with a child or children.

Open-ended responses

Thematic content analysis of the open-ended questions
identified three themes regarding the personal impact of the
pandemic: personal coping and wellness, impact on family
life, and relationship with the community. Four themes
related to professional impact were: changes in the work
environment, concerns about patient care and wellbeing,
relationship with hospital leadership, and PPE (ESM,
eAppendix 3).

Discussion

In this cross-sectional, web-based, self-administered survey
of 455 personnel working in Canadian academic and non-
academic ICUs, ICU personnel reported a significant
burden of distress, including fear of contracting and
transmitting COVID-19, and stigma associated with their
professional roles. Overall, 37% respondents had PTSD
symptoms, and 18% had psychological distress; women
and nurses were at greatest risk. More than one-third of
respondents had considered leaving their jobs.

Research by our team”'® and others® after the 2003
SARS outbreak reported that HCPs often experience
effects of chronic stress, including burnout, absenteeism,
and interpersonal problems, for months or years afterwards.
The COVID-19 pandemic has been worse than the 2003
SARS outbreak because of a markedly higher number of
cases, longer duration, longer duration of illness, and
unprecedented population restrictions (social distancing,
quarantine, isolation) that may have affected individuals’
coping. Another major difference from the SARS outbreak
is the remarkable extent and speed of information
distribution, enabled by social media.”® Although social
media facilitates sharing of personal challenges faced by
frontline workers and presents valuable opportunities for
education, the sheer volume and rapid evolution as well as
the ease of propagation of fake news and rumours may
increase anxieties. Accordingly, approximately 50% of
respondents stated that they avoided social media, and few
reported posting on social media.

Most COVID-19 surveys have focused on physicians
and nurses, with little exploration of the perspectives of
other health professionals. Surveys of non-ICU HCPs from
Canada,21 China,6’20’22 Italy,15 and the USA% report high
rates of psychological distress. Several surveys have
explored the perspectives and mental health of ICU
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workers during the COVID-19 pandemic, with a few
including validated mental health scales.”**" In a cross-
sectional survey of 1,058 HCPs (68% nurses, 29%
physicians) who worked in 21 ICUs in France, Azoulay
et al. administered three validated mental health tools.*?
The rates of anxiety, depression, and peritraumatic
dissociation were 50%, 30%, and 32%, respectively and
were more prevalent in women than in men. The finding
that women and nurses are at greater risk of psychological
distress than men are is consistent across most
studies.®!92422:2728:30=33 This may reflect greater and
more prolonged direct exposure of nurses than other
HCPs to COVID-19 patients, which may be intensified by
the disproportionate burden of family and domestic
responsibilities shouldered by women.*

Resource and personnel constraints have been
associated with psychological distress.® In surveys of
ICU clinicians in the USA, the most important reported
concerns were shortages of PPE and ICU staffing.’~* In
an international survey of 2,700 respondents, PPE and
nurse shortages were associated with greater burnout.** In a
survey of approximately 600 Canadian HCPs, perceived
inadequacy of PPE and infection control procedures was
associated with higher anxiety scores.® In our study, more
than 80% responded that they had received adequate PPE
training. Nevertheless, perceived PPE shortage or
inadequate PPE training was significantly associated with
psychological distress and PTSD.

Personal and institutional support strategies can improve
resilience and mitigate the psychological effects of
COVID-19 on healthcare workers.>’ " In our study, peer
support (talking to family, friends, colleagues) and exercise
were the two most commonly reported personal coping
strategies. A single centre study from New York City also
found that exercise was the most common stress-reducing
behaviour reported by survey respondents.””> Pandemic
stressors can also promote the rise in substance use
disorders, drug overdoses, and suicides.*® In our study,
indulging in potentially harmful (alcohol, marijuana,
recreational drugs) coping strategies was reported by
approximately 20% of respondents.

Institutional trust is foundational for the worker-
employer relationship; workers are more motivated if
they have confidence in the protection provided by their
government and hospital.*! Fewer than half of respondents
felt appreciated by their hospital, and only 35% were
confident that their employer would look after their
medical needs if they were to fall ill with COVID-19.
When asked about institutional supportive strategies,
respondents prioritized consistent unambiguous
messaging, the presence of leaders at the frontline,
having their voices valued, and expressions of
appreciation for their work. Our findings underscore the
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1 feel that there is more tension and conflict amongst colleagues at work

I think that the morale at work has been good

I have felt more stressed at work
I have thought about leaving my job

I think that I have had an increase in workload
I have had to do work that I normally don’t do

I have had to work overtime

I feel that I have received adequate training on the safe removal of PPE
1 feel that I received adequate training in which PPE (mask, faceshield, gloves, gown) to use

I have someone to turn to when I have a problem using equipment

Emotional support (e.g.counselling) is available for those who need help  [NNEENE - s
Ifeel that there is adequate staff at my workplace [N |
1 fee appreciated by society | . m
1am confident my employer would look after my medical needs if I were to fall ill with COVID-19 [N - I
I feel appreciated by the hosp ployer [N - T
T
o 20 40 60 80 100
Responses (%)

Strongly
Disagree

strongly

Agree

Fig. 2 Critical care workers’ perceptions regarding work environment, workload, and personal protective equipment (PPE)

Relationships & Behaviours
Talking to friends, family and colleagues

Exercising regularly

Taking nutritional supplements, vitamins and tonics

Using alcohol, marijuana or other recreational drugs

Social Media
Avoiding social media [N . |

Knowledge & Attitudes
Learning as much as I can about COVID-19 [N

Just accepting the inherent risk

... SA .
Keeping my mind positive/ convincing myself that 1 won't fatl it [N B |
.. B |

Trying not to think too much about the risks

Avoiding reading too much about COVID-19 [T T TS

20 40 60 80 100

o

Responses (%)

Strongly Strongly

Disagree

Agree Disagree

Fig. 3 Critical care workers’ coping strategies related to the COVID-19 pandemic

need for healthcare organizations to build trust with  their needs, and reassurance of appropriate medical and
workers. Underpinning principles of trust include  financial support if they contract COVID-19. Other focuses
effective and rapid communication, responsiveness to
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Scrubs provided by the hospital so I can change my clothes before I go home [e)
Clear and unambiguous communication about COVID-19 from my hospital [¢)
Having protocols and procedures about COVID-19 [¢]
Knowing my voice is heard and is important o
Free or subsidized hospital parking o
Expressions of appreciation and gratitude from my hospital leadership
Frequent team debriefs D
Food and beverages provided by the hospital e
Managers coming to the "front lines" to offer support and solicit ideas L
Opportunities to learn/practice personal wellness (e.g. mindfulness, meditation) o
Shower facilities in the hospital so I can shower before I go home °
A quiet place to sleep or rest in the hospital [ ]
Being part of COVID-19 pandemic planning at my hospital o
Breaks from caring for COVID-19 patients, for several days °

Lodging for personnel who live far away from the hospital, or for those who become infected o
More frequent scheduled breaks throughout the day o

Services such as grocery delivery, etc o

Mindfulness Apps like “Headspace™ °
Prayer °
A help phoneline for emotional support e}
Childcare L]
Transportation to/from the hospital o
Less communication about COVID-19 from my hospital [
Eldercare ®
Q B N

% of respondents

Fig. 4 Critical care workers perspectives on workplace strategies that would be helpful in coping during the COVID-19 pandemic

should include destigmatizing mental health issues and
equitable access to professional counsellors.

This study has captured data amid an unprecedented
challenge for ICU workers. The strengths of this study
include the large number of respondents from across
Canada, and representation of community and academic
ICUs. We sought interdisciplinary input from ICU HCPs
(nurses, physicians, respiratory therapists, pharmacists) and
other integral frontline staff (e.g., clerical and research)
who have not yet been included in research on pandemic
stress. We used a survey that was used during the previous
SARS pandemic and revised it to reflect specific COVID-
19 pandemic stressors. We also included validated scales
for PTSD and psychological distress and asked respondents
about personal and institutional supportive strategies. Our
study has some limitations—the survey was available in
English only, the response rate was not known, and more
than two-thirds of respondents worked in Ontario ICUs.
Most respondents were women, which may reflect the
usual sex distribution of HCPs, but we cannot exclude
responder bias. Because most respondents were White, we
were unable to evaluate racial determinants of responses.
Similarly, the relatively small number of physicians may

@ Springer

preclude definitive conclusions about the impact of the
pandemic in that profession. Furthermore, it is possible that
non-respondents were considerably less distressed by the
pandemic than respondents were, which may have led to an
overestimation of the impact of the pandemic on ICU
workers. Furthermore, the findings are based on self-
reported symptomatology according to validated
psychological instruments and are not considered
diagnostic of depression, anxiety, or PTSD. Finally, this
survey was distributed early in the pandemic, and the
impact of COVID-19 may be even more pronounced now;
conversely, increasing vaccination rates may have reduced
HCP’s stress, although a survey of non-ICU HCWs did not
find an effect.* It will be important to explore these issues
and the impact of the pandemic on long-term psychological
morbidity.

Conclusions
Personnel working in the Canadian healthcare system

deserve the right support at the right time. The findings of
this study will enable a comprehensive and thoughtful
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Table 3 Psychological distress, depression, anxiety, and post-traumatic stress symptoms among ICU workers during the COVID-19 pandemic
by professional role

Domain All Nursing Physicians Other health discipline Test statistic
respondents professionals (P value)
Total K10 score 10.0 13.0 4.0 [2.0-9.0] 9.0 [5.8-16.0] H = 34.46
[4.0-17.5] [6.0-19.0]
Median [IQR] N =393 N =236 N =60 N=94 (< 0.001)
K10 psychological distress severity*, n/total
N (%)
Minimal 323/393 182/236 57/60 81/94 (86.2%)
(82.2%) (77.1%) (95.0%)
Mild 43/393 36/236 0 7/94 (7.4%)
(10.9%) (15.3%)
Moderate 16/393 11/236 2/60 3.3%) 3/94 (3.2%)
(4.1%) (4.7%)
Severe 11/393 7/236 (3.0%) 1/60 (1.7%) 3/94 (3.2%)
(2.8%)
K10 depression subscore 6.0 [3.0-11.0] 8.0 [3.0-12.0] 3.0 [1.0-6.0] 7.0 [3.0-9.0] H =30.34
Median [IQR] N =39 N =237 N=062 N=94 (< 0.001)*
K10 anxiety subscore 4.0[1.0-6.8] 5.0[2.0-7.0] 2.0[1.0-3.3] 3.0 [2.0-6.0] H=31.13
Median [IQR] N =39 N =237 N=062 N=9%4 (< 0.001)°
Total IES-R score 15.5 21.0 6.0 15.0 [7.0-27.0] H = 3493
[5.0-32.3] [7.0-38.8] [1.0-13.0]
Median [IQR] N =378 N =228 N=063 N=284 (< 0.001)*

IES-R post-traumatic stress severity*,
n/total N (%)

PTSD not a clinical concern 238/378 124/228 55/63 57/84 (67.9%)
(63.0%) (54.4%) (87.3%)

Clinical concern for PTSD 46/378 29/228 5/63 (7.9%) 11/84 (13.1%)
12.2%) (12.7%)

Cut-off for probable PTSD 94/378 75/228 3/63 (4.8%) 16/84 (19.0%)
(24.9%) (32.9%)

The K10 is a 10-question screening scale of psychological distress. K10 total scores of 10-19, 20-24, 25-29, and 30-50 were used to categorize
no, mild, moderate, and severe psychological distress, respectively (17).

The IES-R is a 22-question scale with a scoring range of 0-24. IES-R cutoff scores of < 24, 24-32, and > 33 represent no clinical concern,
clinical concern, and probable PTSD, respectively.43

*Inferential statistical analysis was not performed to compare across categories because of very small (n < 5) sample sizes within some
categories.

1. Pairwise comparisons for K10 psychological distress—physicians vs nursing: H = —95.39, P < 0.001; physicians vs other: H = —71.05, P <
0.001; other vs nursing: 24.34, P = 0.23

2. Pairwise comparisons for K10 depression subscore—physicians vs nursing: H = —89.07, P < 0.001; physicians vs other: H = —69.61, P <
0.001; other vs nursing: 19.46, P = 0.48

3. Pairwise comparisons for K10 anxiety subscore—physicians vs nursing: H = —89.34, P < 0.001; physicians vs other: H = —62.16, P = 0.002;
other vs nursing: H = 27.17, P = 0.15

4. Pairwise comparisons for IES-R total score—physicians vs nursing: H=—91.08, p < 0.001; physicians vs other: H = —69.85, P = 0.002; other
vs nursing: H = 21.24, P = 0.37

ICU = intensive care unit; IES-R = Impact of Events Scale-Revised; K10 = Kessler Psychological Distress Scale; PTSD = post-traumatic stress
disorder

response to the psychological needs of ICU workers, with  as education, training, counselling, social support (such as
consequent benefits to society in both the short- and long-  childcare), or increased involvement of affected groups in
term. Intensive care units and public health systems can  pandemic planning. This study will help to build a
respond to these findings with targeted interventions such  foundation for the creation of effective strategies to
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Table 4 Multivariable analysis of the predictors of psychological outcomes among ICU workers during the COVID-19 pandemic

Predictors K10 K10 K10 IES-R
Psychological Depressive Anxiety symptoms Post-traumatic
distress symptoms stress™®

AgeT [reference group: > 50 yr of age]
<30 yr

0.72 (—1.84 to
3.29)

0.74 (—0.83 to
2.30)

0.71 (—0.38 to
1.79)

31-40 yr 448 2.50t0 6.4) 2.6 (1.321t03.88) 1.81 (0.98 to 2.65) -
41-50 yr 2.13 (—0.12 to 1.09 (—0.34 to  0.62 (—0.33 to -
4.38) 2.52) 1.56)
Female sex 3.79 (1.79 to 5.8)  2.38 (1.10 to 1.5 (0.66 to 2.34)  1.59 (1.20 to
3.66) 2.10)
High-risk health status} - - - 1.46 (1.09 to
1.95)
Not married or in a common-law relationship - - - -
Living with a child or children —2.55 (—4.29 to - —1.09 (—1.82 to 0.82 (0.67 to
—0.82) —0.35) 1.02)
Personally know someone who had COVID-19 - - - -
Community hospital [vs academic] 1.74 (0.16 to 3.32) - 0.73 (0.07 to 1.40) -
Nursing profession - - - -
[vs other]
Frontline worker§ - - - -
Years of healthcare experience [reference group: > 20 years of healthcare experience]
< 5 years — - - _
6-10 years - - - -
11-20 years - - N N
Feeling at increased risk because of PPE shortage or 4.88 (3.34t0 6.4) 3.34 (2.35t0 1.66 (1.00 to 2.31) 1.87 (1.51 to
inadequate PPE training 4.34) 2.31)

Data presented are beta coefficients (95% confidence intervals).
Dash (-) indicates that no statistically significant association was found.

All presented variables were entered in the multivariate model; the variables where no beta coefficient is presented were not retained in the final
model.

*Homoscedasticity assumption was not met based on visual inspection of residual scatterplot and confirmed by the Breusch—Pagan test,
suggesting unequal variance around the regression line. To address this, linear regression analysis was conducted using a log transformation of
the dependent variable using the formula: logl0 (IES-R). Results presented in this table are back-transformed (formula: 10%) to facilitate
interpretation for predictor variables that were retained in the final model.

fWhile the overall age group variable was statistically significant, not all individual levels were different from the reference group. Beta
coefficients indicated in bold did not meet the P value cutoff of 0.1, and are not statistically significant.

IReported having a health condition or taking medications that places them at higher risk of poor outcomes if they were to contract COVID-19.
$ Reported caring for suspected and/or confirmed COVID-19 patients.

ICU = intensive care unit; IES-R = Impact of Events Scale-Revised; K10 = Kessler Psychological Distress Scale; PPE = personal protective
equipment
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