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ARTICLE INFO ABSTRACT

Keywords: Objective: The COVID-19 pandemic is expected to have a sustained psychological impact on healthcare workers.
Healthcare workers We assessed individual characteristics related to changes in emotional exhaustion and psychological distress over
Covid-19 time

Burnout

Methods: A survey of diverse hospital staff measured emotional exhaustion (Maslach Burnout Inventory) and
psychological distress (K6) in Fall 2020 (T;) and Winter 2021 (T5). Relationships between occupational, per-
sonal, and psychological variables were assessed using repeated measures ANOVA.

Results: Of 539 T participants, 484 (89.9%) completed T». Emotional exhaustion differed by occupational role (F
= 7.3, p < .001; greatest in nurses), with increases over time in those with children (F = 8.5, p = .004) or elders
(F = 4.0, p = .047). Psychological distress was inversely related to pandemic self-efficacy (F = 110.0, p < .001),
with increases over time in those with children (F = 7.0, p = .008). Severe emotional exhaustion occurred in
41.1% (95%CI 36.6-45.4) at T; and 49.8% (95%CI 45.4-54.2) at Ty (McNemar test p < .001). Psychological
distress occurred in 9.7% (95%CI 7.1-12.2) at T; and 11.6% (95%CI 8.8-14.4) at T, (McNemar test p = .33).
Conclusions: Healthcare workers' psychological burden is high and rising as the pandemic persists. Ongoing
support is warranted, especially for nurses and those with children and elders at home. Modifiable protective
factors, restorative sleep and self-efficacy, merit special attention.

Mental health
Occupational health
Nursing

1. Introduction

The stress of healthcare work during the COVID-19 pandemic adds to
high pre-existing levels of burnout and psychological symptoms. Pro-
fessional burnout in healthcare workers consists of emotional exhaus-
tion, a sense of diminished personal connection to patients, and a
diminished sense of personal accomplishment [1]. Prior to the
pandemic, prevalence of severe emotional exhaustion was reported to
range from 30% to as high as 50% in some settings [2-4]. The preva-
lence of depression and suicide was also higher than in the general
population [5,6].

Occupational stressors in healthcare settings have potentially been

amplified during the pandemic. These include working in circumstances
of high-demand/low-control or high-effort/low-reward [7,8], shift work
and long shifts [9,10], sleep deprivation [11], and challenges to work-
life balance, including conflicts between work and home re-
sponsibilities [12]. Protective factors include social support and self-
efficacy [13,14]. Self-efficacy is the belief in one's capacity to achieve
specific performance goals, which is often induced and maintained by
experiences of mastery [15]. Self-efficacy refers to specific goals (e.g.
capacity to work in a hospital during a pandemic) rather than to a
general self-appraisal. Higher self-efficacy is associated with lower
occupational burnout in healthcare workers and in other professions
[13].
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As of this writing, COVID-19 has infected over 148 million people
and killed over 3 million worldwide, with over 1,000,000 cases and
24,000 deaths in Canada [16]. Healthcare workers reported high levels
of distress early in the pandemic [17-19]. Ongoing stress may have ef-
fects that last for months or years afterwards [20]. In previous out-
breaks, predictors of outcomes included the type of work done within
the hospital, with greater impact documented in nurses, in those who
worked in higher-risk areas, and in those who had greater exposure to
infected patients [21,22].

In our work to provide peer support during COVID-19 [23], health-
care workers report the dual impact of stressors at work and at home,
including social disconnection and isolation. Parents have felt strained
by having school-age children at home with little warning due to un-
predictable transitions between virtual and in-school teaching, classes
dismissed because of new cases, and children staying home for isolation
or testing when symptomatic. Further, healthcare workers providing
care for elderly relatives, who are at the highest risk of serious illness
and mortality [24], have noted strain and a reduction in support re-
sources for seniors.

The purpose of this study is to use data collected from hospital-based
healthcare workers in the fall of 2020 (prior to the peak of the second
wave in Ontario, Canada) and in the winter of 2021 (immediately after a
peak in cases) to assess the relationship of occupational roles, care for
children and elders at home, sleep quality, and self-efficacy with respect
to the occupational challenges of the pandemic, on changes in emotional
exhaustion and psychological distress over this time.

2. Methods

A survey of the psychological well-being and experiences of a cohort
of hospital staff, learners (nursing students, medical students, residents),
and volunteers during the pandemic was conducted at two sites of Sinai
Health (a general hospital and a rehabilitation hospital, with >6000
employed staff) in Toronto, Canada at two time-points. Invitations to
participate were distributed through hospital communications and unit/
department managers. The first survey (T;) was conducted from Sept 21-
Nov 15, 2020. During that interval, daily COVID-19 cases/100,000 rose
in Toronto from 8.1 to 13.0 (peak: 17.1, Nov 9). Participants who pro-
vided data at T; were invited to participate in Ty. The Ty survey interval,
Jan 25-Feb 15 2021, followed a peak of 34.8 cases/100,000 on Jan 4 and
occurred during a period of decreasing case rates from 17.3 to 7.9 [25].
The study was approved by the Sinai Health Research Ethics Board.

The first survey was open to all hospital employees, physicians,
learners, volunteers, retail employees, and contractors, whether or not
they had regular patient contact. All surveys were completed online
using PHIPA-compliant software (Alchemer, Louiseville, CO). To facil-
itate randomization to a longer or shorter version of the survey (not
reported here), the baseline survey was conducted in two phases (T and
T1) spaced by about two weeks. The Ty survey collected demographic
data, personal circumstances including whether or not the participant
lived with children under the age of 18 or adults over the age of 60,
location and type of work, a checklist of COVID-19-related experiences,
and an email address at which to receive the invitation link for subse-
quent surveys. The T; survey included the measures of emotional
exhaustion, psychological distress, sleep quality, and pandemic self-
efficacy. The T survey used the same instruments to re-measure these
constructs. Only emotional exhaustion and psychological distress at Ty
are included in this analysis.

Burnout was measured with the widely used Maslach Burnout In-
ventory (MBI), which includes scales for emotional exhaustion, deper-
sonalization, and personal achievement [1]. When the MBI is used to
define burnout categorically, researchers employ various definitions
which depend on the choice of high or severe cut-off scores, and the
choice of using the emotional exhaustion scale alone or various com-
binations of the three scales [26]. In order to allow comparison to a
broad range of pre-pandemic studies in healthcare settings, we used the
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emotional exhaustion scale (9 items scored from O to 6, yielding a score
from O to 54) for analysis as a continuous measure of burnout, and
defined burnout categorically using a cut-off of >27 to indicate severe
emotional exhaustion.

Psychological distress is a composite of depressive and anxiety
symptoms which is measured dimensionally as an indicator of severity
of common mental disorders [27] and with a validated cut-off as a
screening test for likely mental disorder. Psychological distress was
measured with the Kessler K6, which has 6 items scored from 0 to 4,
yielding a range of 0-24 [27]. The K6 strongly discriminates between
community cases and non-cases of psychiatric disorders diagnosed by
structured interview [27] and has acceptable sensitivity and specificity
[28]. A cut-off of >13 indicates likely serious mental illness [29].

Sleep quality was measured with a single item (“During the past 7
days, how would you rate your sleep quality overall?”’) rated on an 11-
point visual analogue scale (0 “terrible” to 10 “excellent™). This measure
has strong inverse correlations with validated multi-item measures of
sleep quality, discriminates between groups whose sleep quality is
known, and has adequate test-retest reliability [30].

Self-efficacy for COVID-19 prevention and control self-efficacy was
measured with an instrument developed for the 2009 HI1N1 pandemic,
revised to change the instruction “How confident are you now that in the
event of an influenza pandemic you will be able to...” by removing the
word influenza. It has 23 items probing confidence in one's ability to
meet pandemic-related challenges (e.g. “trust in the infection control
procedures that are in place”, “perform duties that are outside your
usual job™) scored on a 5-point scale, yielding a score from 23 to 115. In
preparation for HIN1, self-efficacy scores measured with this scale
increased after pandemic-related training [31]. In the current study
internal reliability was high (Cronbach's alpha = 0.94).

A gift card (about US$15 value) was provided for each completed
survey (Tg, Tj, T2). One hundred and twenty-one respondents who
completed the Ty,T; survey more than once (possibly to collect extra
reward cards) were identified by duplication of email address and/or IP
address, timing of survey, and response patterns and eliminated from
both the dataset and the retention rate denominator.

2.1. Analysis

In order to identify hospital workers with different types of stressful
exposure and different training and expertise, participants were sorted
into categories of occupational role based on (i) professional qualifica-
tions (e.g, whether their job is regulated by a professional college) and
(ii) close patient contact (within two metres of a patient for more than
15 min in the previous month). The four roles were nurses, other
healthcare professionals, other clinical staff (non-professionals who re-
ported close patient contact), and non-clinical roles. Nurses were
analyzed separately based on evidence from the SARS outbreak that
nurses experienced a greater burden of stress than other professionals
[21,22].

Participant characteristics and COVID-19-related experiences were
summarized using descriptive statistics. Continuous measures were
summarized using means and standard deviations (SD). Categorical
measures were summarized using counts and percentages. Occurrence
of COVID-19-related experiences associated with greater exposure to
risk, or to extraordinary job stresses (yes/no), were compared between
job categories with differences tested using y2 tests or Fisher's exact tests
for low expected cell counts. Proportions of participants of each occu-
pational role with high scores for psychological outcomes were calcu-
lated using validated cut-offs. Differences in proportions of high scores
in the same group at two time-points were tested using the McNemar
test.

Changes over time in emotional exhaustion and psychological
distress by occupational role were analyzed using repeated measures
ANOVA. We included as covariates pandemic self-efficacy at Ty (divided
into terciles), having children at home (none/any), having adults over
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60 at home (none/any), and T; sleep quality (as a continuous measure).
Because poor sleep quality can be understood as both a provocative
factor for poor psychological outcomes and as a consequence of psy-
chological distress which may vary over time, sleep quality was
compared at T; and T using paired t-tests which revealed no significant
difference between timepoints (Cohen's d effect size 95% confidence
interval —0.09-0.09). Prior to analysis, the covariates were assessed for
multicollinearity (tolerance statistic < 0.4). Multicollinearity was not
found to be a concern and therefore all variables were retained for the
multivariable model. All analyses were done with IBS SPSS Statistics 27
(Armonk, New York).

3. Results

Eight-hundred and eighty-four respondents provided consent. Of
these, 539 (61.0%) completed a Ty survey to form the cohort for further
follow-up. Respondents providing consent at Top who did not provide
data at T; were more often male (25% vs 16% male, y2 = 11.8, p =
.003), of lower education (35% vs 17% with less than a professional or
graduate degree, 2 = 37.3, p < .001), and not healthcare professionals
(55% vs 46% in non-professional role, y2 = 6.6, p = .01). The T, survey,
including at least one of the emotional exhaustion or psychological
distress scales, was completed by 484 participants (89.9% of the T;
cohort). The median time between the T; and T, surveys was 125 days
(interquartile range 15, from 111 to 126 days).

The characteristics of the cohort at T; are described in Table 1. The
prevalence of COVID-19-related experiences in the month before the T,
survey differed by occupational role. Healthcare professionals were
more likely than non-professionals to have been in isolation for symp-
toms associated with COVID-19 (nurses 15.7%, other professionals
16.7%, other clinical positions 4.4%, non-clinical positions 8.2%; y2 =
12.1, p = .007), to have been tested for the virus (nurses 50.7%, other
professionals 49.4%, other clinical positions 39.6%, non-clinical posi-
tions 29.1%; x2 = 18.7, p < .001), and to have been separated from
family members that they usually live with because of the risk of
contagion (nurses 15.7%, other professionals 7.7%, other clinical posi-
tions 7.7%, non-clinical positions 3.8%; y2 = 13.5, p = .004). Non-
professionals with close patient contact were more likely to have
worked as a screener (nurses 15.7%, other professionals 12.2%, other
clinical positions 33.3%, non-clinical positions 18.4%; y2 = 17.6, p =
.001) and to report a major change in work activities (nurses 11.2%,
other professionals 20.5%, other clinical positions 25.3%, non-clinical
positions 13.9%; ¥2 = 10.0, p = .02). Nurses were most likely to have
been in a situation in which insufficient personal protective equipment
(PPE) was available (nurses 20.9%, other professionals 5.1%, other
clinical positions 8.8%, non-clinical positions 0.0%; x2 = 45.0, p <
.001), to have experienced a breach in PPE (nurses 17.9%, other pro-
fessionals 7.7%, other clinical positions 2.2%, non-clinical positions
0.0%; x2 = 39.5, p < .001), and to have not had enough time to don PPE
and provided patient care nonetheless (nurses 14.2%, other pro-
fessionals 3.8%, other clinical positions 1.1%, non-clinical positions
0.0%; x2 = 36.6, p < .001).

Mean levels of emotional exhaustion by occupational role were:
nurses (T1: 28.9 [SD 12.4], To: 32.6 [SD 12.6]); other professionals (T;:
24.1 [SD 11.8], To: 28.2 [SD 11.9]); other clinical staff (T1: 24.8 [SD
13.0], Ty: 25.0 [SD12.7]); and non-clinical staff (T1: 22.2 [SD 11.2], Ts:
24.0 [SD 12.3]). The statistically significant relationships between
personal and occupational characteristics and emotional exhaustion at
T, and Ty (identified in Table 2) are illustrated in Fig. 1. Specifically,
emotional exhaustion varied by occupational role (highest in nurses,
lowest in non-clinical roles), and was greater in those with low
pandemic self-efficacy and those with poor sleep quality at T;. The rate
of increase in emotional exhaustion from T; to Ty was greatest in nurses
and other healthcare professionals, and in participants with children or
elders at home.

Mean levels of psychological distress by occupational role were:
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Table 1
Characteristics of 539 participants at T;.
N (%)
Role type® Nursing 134
(24.9)
Other clinical professionals 156
(28.9)
Other clinical positions 91(16.9)
Non-clinical position 158
(29.3)
Age (missing 5) 18-30 174
(32.3)
31-40 143
(26.5)
41-50 121
(22.4)
Over 50 96 (17.8)
Gender (missing 1) Female 422
(78.3)
Male 86 (16.0)
Other/prefer not to say 30 (5.6)
Education High school or less 13 (2.4)
College diploma 79 (14.7)
Undergraduate degree 176
(32.7)
Professional or graduate 271
degree (50.3)
Race/ethnicity (missing 1) African/black 30 (5.6)
Asian 149
(27.6)
East Indian 35 (6.5)
European/white 278
(51.6)
Hispanic 15 (2.8)
Other 31 (5.8)
Marital status Married/common-law 307
(57.0)
Single 211
(39.1)
Divorced/separated/ 21 (3.9)
widowed
Children under 18 living at home None 355
(missing 3) (65.9)
Any 181
(33.6)
Adults over 60 living at home (missing ~ None 412
8) (76.4)
Any 119
(22.1)

Other clinical professionals: Physician, resident, dietician, occupational thera-
pist, social worker, physiotherapist, manager of clinical area, speech language
pathologist, pharmacist, respiratory therapist, spiritual care practitioner.
Other clinical positions: Administrative assistant, medical imaging technologist,
assistant to physician/occupational therapist/physiotherapist, retail employee,
porter, clinical research staff, volunteer.
Non-clinical positions: Research scientist, research staff, laboratory technician,
corporate and administrative staff, administrative assistant, volunteer, manager
of non-clinical area, building services staff, clerk, laboratory technologist,
housekeeper.

# Specific job types, in descending order of number of participants. Groups
with two or fewer members not listed. Some roles appear in both clinical and
non-clinical lists as determined by patient contact as described by participant.

nurses (T1: 7.4 [SD 4.0], To: 8.5 [SD 4.2]); other professionals (T;: 5.4
[SD 3.6], T5: 6.0 [SD 4.0]); other clinical staff (Ty: 6.6 [SD 5.3], Ts: 6.9
[SD 5.1]); and non-clinical staff (Ty: 6.6 [SD 4.2], To: 6.9 [SD 4.3]). The
statistically significant relationships between personal and occupational
characteristics and psychological distress at T; and Ty (identified in
Table 2) are illustrated in Fig. 2. Psychological distress increased overall
from T; to Ts. Participants with children at home had a greater increase
from T; to Ty (Fig. 2a). Participants with lower T; sleep quality had
higher overall levels of distress and a greater increase from T; to Tj
(Fig. 2b). Psychological distress was strongly and inversely related to
pandemic self-efficacy (Fig. 2c).
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Table 2
Repeated measures analysis of variance in psychological outcomes at two time
points.

Emotional exhaustion Psychological distress

F P F P
Time 0.1 0.8 4.1 0.046
Role 7.3 <0.001 1.9 0.1
Role x Time 3.8 0.01 1.0 0.4
Pandemic Self-Efficacy (PSE) 79.8 <0.001 110.0 <0.001
PSE x Time 0.4 0.6 0.3 0.6
Child at home 0.5 0.5 10.0 0.002
Child at home x Time 8.5 0.004 7.0 0.008
Elderly adult at home 0.0 1.0 0.1 0.8
Elderly adult at home x Time 4.0 0.047 0.3 0.6
Sleep quality 35.3 <0.001 36.4 <0.001
Sleep quality x Time 3.0 0.09 77.7 <0.001

In order to aid interpretation, the proportion of survey participants
whose scores indicated severe emotional exhaustion was 41.1% (95%CI
36.6-45.4) at T and 49.8% (95%CI 45.4-54.2) at To (McNemar test p <
.001). Prevalence of severe emotional exhaustion by occupational role
was: nurses, 54.3% at T; (95%CI 45.9-62.7), 62.9% at Ty (95%CI
54.7-71.1); other healthcare professionals, 42.2% at T; (95%CI
34.4-50.0), 55.6% at T (95%CI 47.8-63.4); clinical non-professionals,
38.4% at Ty (95%CI 28.4-48.4), 44.2% at Ty (95%CI 34.0-54.4); and
non-clinical participants, 31.7% at Ty (95%CI 24.5-38.9), 37.9% at Ty
(95%CI 30.4-45.4). The proportion of survey participants whose psy-
chological distress scores indicated likely mental illness was 9.7% (95%
CI7.1-12.2) at T; and 11.6% (95%CI 8.8-14.4) at Ty (McNemar test p =
.33).

4. Discussion

There have been few reports of the psychological impact of the
pandemic on healthcare workers at multiple time points [32], and this is
the first that reports on the pandemic's second wave, to our knowledge.
The value of this report is (i) to document levels of psychological distress
and emotional exhaustion which are unsurprising but alarming (ii) to
identify trends in these variables over time, (iii) to identify the groups of
healthcare workers who are at greatest risk, and (iv) to identify poten-
tially modifiable correlates of psychological distress and emotional
exhaustion.

Prior to the pandemic, rates of severe emotional exhaustion in
healthcare professionals were already high, typically reported in the
range of 30% to 50%, with the highest rates in specialized settings such
as critical care [2-4]. In the early months of the pandemic, rates of se-
vere emotional exhaustion in healthcare settings ranged from 30 to 42%
[18,19,33]. In this context, rates of severe emotional exhaustion in
nurses of 54.3% in the fall of 2020, rising to 62.0% in early 2021 (and of
42.2% rising to 55.6% in other healthcare professionals) are both
consistent with prior evidence and concerning. Despite fewer compar-
ators for hospital staff who are not healthcare professionals, rates of
severe emotional exhaustion above 30% at each measurement point also
merit attention.

Rates of high psychological distress indicate likely mental illness
[29]. For comparison to the rates found in this study (9.7% at T; and
11.6% at T5), a study of over 60,000 employees of 58 large corporations
found the prevalence of high K6 scores to be 4.5% [34], whereas a study
of representative households directly impacted by Hurricane Katrina
found a prevalence of high K6 scores of 10.9% 5-7 months after the
hurricane and 14.0% one year later [35]. Thus, the range found in this
study is similar to that found after a severe natural disaster.

Reports from other healthcare settings will provide context for these
findings when they are available. Several factors suggest the impact
might be higher elsewhere: (i) downtown Toronto has experienced a
lesser impact of COVID-19 hospitalizations than other cities, (ii) the site
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of this study has implemented an extensive program of peer support for
staff since early in the pandemic [23], and (iii) was recently re-
designated with Magnet™ status from the American Nursing Cre-
dentialing Centre for having a professional work environment that
yields positive outcomes for the nursing profession and excellence in
patient care [36].

Although it is concerning that healthcare workers' burnout and
psychological distress appear to be high and rising during the pandemic,
it remains to be seen what the long-term psychological impact of the
pandemic will be in this setting. On one hand, there is much evidence
that the most common long-term response to exposure to highly aversive
events is resilience [37]. On the other hand, evidence from longitudinal
follow-up of healthcare workers in hospitals affected by the 2003 SARS
outbreak, a much less severe and prolonged stressor than the COVID-19
pandemic at a societal level, demonstrated persistent meaningful effects
of chronic stress 18 to 24 months after the resolution of the outbreak,
including elevated burnout, psychological distress, posttraumatic stress
symptoms, self-reported sick days, and self-reported decreases in patient
contact and work hours [20]. Prospective, longitudinal research
measuring a wide range of contextual protective and risk factors as the
pandemic continues and resolves is needed to determine the prevalence
of outcomes from chronic psychopathology to recovery and resilience
and the contextual factors that favor different outcomes [37].

Increasing burnout and psychological distress associated with the
ongoing pandemic emphasize the importance of identifying provocative
and protective factors. In this study, significant correlations identify
candidate provocative factors, extraordinary stresses related to caring
for children and elders, and disrupted sleep, and a protective factor, self-
efficacy. This study indicates that the challenge of balancing the
extraordinary demands of parenting with hospital work contributes to
the impact of stress, leading to increasing emotional exhaustion and
psychological distress over time. The impact of parenting on outcomes
was also observed in previous outbreaks [21]. Efforts to support work-
home balance through flexible hours, support for daycare, or other
supports for parents might mitigate this impact. This study also validates
the impression that having elders at home during the COVID-19
pandemic has contributed to increases in healthcare workers' burnout
and psychological distress. Flexibility and support for healthcare
workers' who are challenged to balance work and home responsibilities
should extend beyond those with parenting responsibilities.

The effect of pandemic self-efficacy, which was the strongest corre-
late of both psychological outcomes, is important because self-efficacy is
modifiable through training in relevant tasks, role-modeling, and
possibly organizational leadership [31,38-40]. The relationship of sleep
quality with psychological outcomes was also substantial. This rela-
tionship may be bidirectional as it is consistent with both the known
deleterious effects of nonrestorative sleep on professional burnout [41]
and the sleep-disrupting effects of common psychiatric illnesses. Edu-
cation about sleep hygiene, as well as organizational attention to the
impact of shift work and shift length on sleep may support resilience,
although this requires further research since the direction of causality
cannot be determined in the current study.

This study's strengths include its use of validated measures of
burnout and psychological distress at two time-points, relatively large
sample size, high retention rate from T; to Ty, and representation of a
wide variety of hospital roles. It also has limitations. The survey did not
use a sampling strategy that ensures a representative population of
hospital staff and the loss of 39% of consenting staff with demonstrated
biases among drop-outs towards male gender, lower education and non-
professional status indicates that non-represented staff differ from those
who chose to participate. The survey question about having children
under 18 at home did not distinguish between pre-school, elementary
school-age children, and teenagers, which may affect pandemic-related
parenting stresses. The survey question about having adults over 60 at
home did not distinguish between elders who do or do not need care, or
those who are able to help with childcare or other household activities.
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Further research to understand these aspects of personal circumstances Working in healthcare during the COVID-19 pandemic is contrib-
is justified. The study is also limited by having not measured income or uting to both burnout and psychological distress for hospital workers
other factors that have resulted in greater impact of COVID-19 in and the psychological burden is rising as the pandemic persists. Our
marginalized communities. results indicate that the challenge is greater for healthcare workers with
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for medium distress (5 < K6 < 13) is indicated by a dashed line and a lighter shaded region on each panel.

children and elders at home and is greatest in nurses. Substantive efforts
to provide ongoing support to healthcare workers at both an organiza-
tional and individual level are needed. Further assessment of the psy-
chological impact of this work over time is required to determine the
long-term impact of the pandemic on healthcare providers.
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