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Abstract

Objectives

We aimed to evaluate the personal, professional, and psychological impact of the COVID-

19 pandemic on hospital workers and their perceptions about mitigating strategies.

Design

Cross-sectional web-based survey consisting of (1) a survey of the personal and profes-

sional impact of the COVID-19 pandemic and potential mitigation strategies, and (2) two val-

idated psychological instruments (Kessler Psychological Distress Scale [K10] and Impact of

Events Scale Revised [IES-R]). Regression analyses were conducted to identify the predic-

tors of workplace stress, psychological distress, and post-traumatic stress.

Setting and participants

Hospital workers employed at 4 teaching and 8 non-teaching hospitals in Ontario, Canada

during the COVID-19 pandemic.

Results

Among 1875 respondents (84% female, 49% frontline workers), 72% feared falling ill, 64%

felt their job placed them at great risk of COVID-19 exposure, and 48% felt little control over
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the risk of infection. Respondents perceived that others avoided them (61%), reported

increased workplace stress (80%), workload (66%) and responsibilities (59%), and 44%

considered leaving their job. The psychological questionnaires revealed that 25% had at

least some psychological distress on the K10, 50% had IES-R scores suggesting clinical

concern for post-traumatic stress, and 38% fulfilled criteria for at least one psychological

diagnosis. Female gender and feeling at increased risk due to PPE predicted all adverse

psychological outcomes. Respondents favoured clear hospital communication (59%),

knowing their voice is heard (55%), expressions of appreciation from leadership (55%), hav-

ing COVID-19 protocols (52%), and food and beverages provided by the hospital (50%).

Conclusions

Hospital work during the COVID-19 pandemic has had important personal, professional,

and psychological impacts. Respondents identified opportunities to better address informa-

tion, training, and support needs.

Introduction

The COVID-19 pandemic has compelled frontline healthcare workers (HCWs) to risk their

personal safety in providing patient care. Such challenging circumstances have adverse effects

on frontline HCWs. In the aftermath of the 2003 severe acute respiratory syndrome (SARS)

pandemic, HCWs experienced symptoms of depression, anxiety, and chronic stress [1–5] that

persisted for years [3].

The COVID-19 pandemic presents unique challenges to HCWs [6–10]. Concerns about

personal and family safety are compounded by worries about a surge of patients, depletion of

hospital resources (e.g., ventilators, personal protective equipment [PPE]), and rapidly-chang-

ing direction from various levels of authority (e.g., PPE recommendations). In contrast to

prior public health emergencies (i.e., SARS), our current digital age provides a wealth of on-

demand, unverified information that predisposes HCWs to cognitive fatigue. Lastly, physical

distancing, while an effective strategy to control the spread of this disease, may lead to personal

isolation and a loss of support systems that are vital for HCWs’ psychological wellbeing.

Studies conducted in the aftermath of the SARS outbreak reported that being in the nursing

profession [2], being a frontline worker [4, 5], female gender [5], relationship status [2], and

living with a child or children [4] were predictive of increased psychological burden among

HCWs. Similarly, emerging evidence from studies during the COVID-19 pandemic suggest

that younger age [9, 11], working in a community hospital [7, 9, 10, 12], and knowing someone

with COVID-19 [6] are additional predictors of increased psychological burden among

HCWs.

HCWs are fundamental to the functioning of the increasingly stressed health care system

and are the most limited resource in many jurisdictions [13, 14]. There is an urgent need to

determine the scope of the pandemic’s impact on the healthcare workforce and identify and

implement public health mitigation strategies [15]. The purpose of this study is to characterize

the personal, professional, and psychological impact of the COVID-19 pandemic among

teaching and non-teaching hospital workers.
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Methods

We conducted a web-based survey of workers, including nurses, physicians, other healthcare

professionals, as well as administrative, research, and other hospital staff, at 4 teaching and 8

non-teaching hospitals across 2 regions in Ontario (Toronto and Southwest Ontario [SWO]).

The checklist for reporting results of internet e-surveys (CHERRIES) was used for a more

complete description of the survey methodology [S1 Appendix] [16]. The study was approved

by the Sinai Health (20-0089-E) and Western University (#115850) Research Ethics Boards;

and consent was implied by survey completion.

Survey instruments

We adapted a survey previously used during the SARS pandemic [2, 5, 8]. Using formal survey

development methodology [17], the research team iteratively refined the existing instrument

and engaged representatives from stakeholder groups (nurses, physicians (including a psychia-

trist), health disciplines professionals, and researchers with pandemic expertise) for pre-testing

to ensure that questions addressed concerns specific to hospital staff, and were likely to yield

information pertinent to the study objective. The survey was available only in English.

Responses consisted primarily of attitude statements scored on a six-point Likert scale ranging

from (1) Strongly Disagree to (6) Strongly Agree, with an option for free-text responses to sev-

eral survey items [S2 Appendix].

For respondents in the Southwest Ontario cohort (10 hospitals), we also administered two

validated psychological instruments: the Kessler Psychological Distress Scale (K10) [18] and

the Impact of Events Scale Revised (IES-R) [19]. Both have been widely validated [K10 [20,

21]; IES-R [22, 23]] and used to assess the psychological impact of the COVID-19 [6, 7, 24, 25]

and the SARS pandemics [2, 4, 5, 8].

Sample size calculation

We derived a minimum sample size estimate of 346 using standard survey sample size calcula-

tion that incorporates population size, confidence level of 95% and confidence interval of 5%.

We aimed to collect a minimum of 1500 complete responses to enable subgroup analyses.

Settings & survey administration

The survey was distributed across 12 hospitals in Ontario over several weeks in July and Sep-

tember 2020, using one of two secure, web-based platforms: NoviSurvey for Toronto sites and

REDCap1 for Southwest Ontario sites. Participants were invited via email by local hospital

leadership to complete the survey, with 2 to 3 reminders over several weeks. In addition, the

survey invitation and link were posted on the hospital COVID-19 research page for Toronto

sites. Survey announcements and email invitations are included in S3 Appendix.

Data analysis

We summarized responses using descriptive statistics: proportions, means and standard devia-

tion (SD), and medians and interquartile ranges (IQR), as appropriate. For Likert-scale ques-

tions, we summarized responses according to the proportion of respondents that agreed

(either strongly agree, agree, or unsure but probably agree) with each item.

We reported the K10 total score, and depression and anxiety subscores using descriptive

statistics [S1 Table]. We performed independent-samples Kruskal-Wallis Test to compare

nursing professionals, physicians, and other hospital staff on the K10 psychological distress,

depression subscore, anxiety subscore, and IES-R score.
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After conducting regression diagnostics (assumption testing), we performed ordinal regres-

sion analysis to identify predictors of increased workplace stress (strongly agree, agree, or

unsure but probably agree with the statement: “I have felt more stressed at work”) and linear

regression analysis to identify predictors of K10 total score, depression subscore, and anxiety

subscore, and IES-R score. For all outcomes, we selected 11 predictor variables that have

shown an association with psychological symptom burden during the SARS outbreak [4, 5, 8]

and the COVID-19 pandemic [9, 10]: five predictors related to professional activities (working

in a teaching vs. non-teaching hospital, nursing vs. other professions, being a frontline worker,

years of healthcare experience, and feeling at increased personal risk due to PPE shortage or

inadequate PPE training), and six related to demographic characteristics (age group, gender,

high-risk health condition, relationship status, living with one or more children, and knowing

someone who contracted COVID-19) [S2 Table]. All variables were entered into the initial

regression model and purposefully selected according to the approach described by Bursac

and colleagues (2008) [26]. We retained those variables that yielded an association with the

outcome variables with a p-value < 0.1 in the final regression model [S2 Table]. We performed

all statistical analyses using Statistical Package for Social Sciences Version 25.0 (IBM Corp,

2017; Armonk, NY, USA).

Two investigators (KH and DL) performed qualitative analysis of all open-ended responses

using thematic content analysis methodology [27]. First, they coded each open-ended response

independently and in duplicate. Then, in a series of coding meetings, they generated themes

and subthemes related to the personal and professional impact of the COVID-19 pandemic on

HCWs.

Results

Between July and September 2020, 1875 individuals (84% female) completed the survey and

were included in the analysis. The sample consisted of nurses (n = 623, 33%), physicians

(n = 168, 9%), other health discipline professionals (n = 441, 24%), among other hospital work-

ers (n = 643, 34%). Among these, 923 (49%) were frontline workers (reported caring for

patients with suspected or confirmed COVID-19). Table 1 presents respondents’ professional

and demographic characteristics.

Perception of risk

Fig 1 shows respondents’ perceptions of exposure risk and associated outcomes from COVID-

19. Overall, 72% reported being afraid of falling ill and 64% felt that their job placed them ‘at a

great risk of exposure’ to COVID-19. Almost half (48%) reported feeling that they had little

control over whether they got infected, 48% reported being preoccupied with their own symp-

toms, and 40% found it hard to feel reassured of their health. More than one-third of respon-

dents were afraid to tell their family about their professional exposure risk.

A notable proportion felt that their chance of dying from COVID-19 in the next year was

higher than dying from cancer (38%) or a traffic accident (29%), and 17% felt their chances of

survival were poor if they contracted COVID-19. Despite these fears, 69% accepted the risk of

contracting COVID-19 as part of their job.

Respondents believed they were at high risk of contracting COVID-19 from fomites (992/

1755, 57%), COVID-19 patients (873/1608, 54%), colleagues (908/1704, 53%), shortage of PPE

(851/1731, 49%), the air that they breathed (637/1725, 37%), and inadequate PPE training

(374/1719, 22%).
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Table 1. Respondents’ professional and demographic characteristics.

Characteristic All respondents Respondents to K10 and IES-R questionnaires

N = 1875 N = 962

Profession

Nursinga 623 (33.2) 403 (41.9)

Physician 168 (9.0) 81 (8.4)

Other health discipline professionalsb 441 (23.5) 249 (25.9)

Administrative 260 (13.9) 103 (10.7)

Research 145 (7.7) 5 (0.5)

Management 74 (3.9) 31 (3.2)

Other hospital staffc 164 (8.8) 90 (9.4)

Frontline workerd

Yes 923 (49.2) 568 (59.0)

No 952 (50.8) 394 (41.0)

Years of healthcare experience

� 5 years 500 (26.7) 242 (25.2)

6–10 years 377 (20.1) 214 (22.2)

11–20 years 505 (26.9) 240 (24.9)

> 20 years 488 (26.0) 266 (27.7)

No response 5 (0.3) 0 (0)

Age group

< 30 years 399 (21.3) 226 (23.5)

31–40 years 506 (27.0) 255 (26.5)

41–50 years 441 (23.5) 214 (22.2)

51–60 years 424 (22.6) 235 (24.4)

≧61 years 97 (5.1) 30 (3.1)

No response 8 (0.4) 2 (0.2)

Gender

Female 1569 (83.7) 844 (87.7)

Male 266 (14.2) 110 (11.4)

Non-binary 4 (0.2) 1 (0.1)

Prefer not to respond 36 (1.9) 7 (0.7)

Ethnicitye

White 1438 864

Black 38 5

Middle Eastern 22 11

Indigenous 13 11

Central and East Asian 115 20

South Asian 90 15

Southeast Asian 37 7

West Asian 10 3

Other 41 16

Prefer not to respond or no response 86 27

Marital Status

Married or common-law 1249 (66.6) 673 (70.0)

Single 443 (23.6) 199 (20.7)

Widowed 15 (0.8) 6 (0.6)

Divorced or separated 114 (6.1) 59 (6.1)

No response 54 (3.1) 25 (2.6)

(Continued)
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Respondents expressed concerns about transmitting COVID-19 to people close to them

outside of work (876/1707, 51%), particularly family members (1474/1703, 87%), friends

(1087/1648, 66%), colleagues (1145/1692, 68%), and patients (760/1341, 57%).

Personal impact of the COVID-19 pandemic: Exposures and experiences

Few respondents reported knowing someone who contracted COVID-19 within their immedi-

ate family (72/1875, 4%), friends (110/1875, 5.9%), community (231/1875, 12%), acquain-

tances (261/1875, 14%), and colleagues (409/1875, 22%); only 8 (0.4%) reported that someone

in their home had confirmed COVID-19. One in 4 respondents (448/1875, 24%) had been sep-

arated from their family because of COVID-19. School closures meant that 28% (252/901)

respondents had stayed home to provide childcare.

Regarding perceived stigmatization due to their profession, 61% (981/1612) felt that people

avoided them, 39% (628/1594) felt that people avoided their family members, and 35% (557/

1615) have avoided telling people about the nature of their job.

Professional impact of the COVID-19 pandemic

Workplace exposures, workload, and coping. Overall, 56% respondents (1043/1875)

reported that COVID-19 patients had been treated in their clinical area. Respondents had per-

sonally attended to patients with confirmed (653/1875, 35%) and suspected (899/1875, 48%)

Table 1. (Continued)

Characteristic All respondents Respondents to K10 and IES-R questionnaires

N = 1875 N = 962

High-risk health conditionf

Yes 431 (23.0) 218 (22.7)

No 1439 (76.7) 740 (76.9)

No response 5 (0.3) 4 (0.4)

Living arrangemente

Alone 229 (12.2) 109 (11.3)

Partner or spouse 1296 (69.1) 699 (72.7)

Child or children 826 (44.1) 431 (44.8)

Extended family 201 (10.7) 79 (8.2)

Roommates 63 (3.4) 31 (3.2)

Caregiver or nanny 5 (0.3) 2 (0.2)

Someone who is 65 years or older 82 (4.4) 26 (2.7)

Someone who is immunocompromised 107 (5.7) 53 (5.5)

Single parent

Yes 155 (14.9) 73 (7.6)

No 888 (85.1) 490 (50.9)

Data are presented as N (%). Respondents from Southwest Ontario (11 hospitals) completed the K10 and IES-R questionnaires.
a Includes registered nurses, registered practical nurses, & nurse practitioners.
b Includes registered healthcare professionals (e.g., psychologists, registered midwives, respiratory therapists, physiotherapists, occupational therapists, registered

dieticians, laboratory technicians, etc.).
c Includes all other hospital staff not included in other categories.
d Reported caring for suspected and/ or confirmed covid-19 patients.
e Total responses are greater than total sample size because some respondents selected more than one response choice.
f Reported having a health condition or taking medications that places them at higher risk of poor outcomes if they were to contract COVID-19.

https://doi.org/10.1371/journal.pone.0263438.t001
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COVID-19, with 60% (1116/1875) reporting direct daily contact with suspected or confirmed

COVID-19 patients.

Respondents endorsed increased workplace stress (80%), workload (1085/1633, 66%),

responsibilities (954/1627, 59%), and working overtime (795/1565, 51%) during the pandemic;

and 44% had contemplated leaving their job (Fig 2). Although 58% respondents felt more ten-

sion and conflict amongst colleagues, 44% felt that morale had been good.

Training, supports, and appreciation. Most respondents felt well-supported at work in

the form of adequate staffing (929/1632, 57%), having a resource for PPE challenges (1221/

1500, 81.4%), and availability of counseling (1201/1586, 76%). Most respondents endorsed

adequate training in PPE use (1311/1543, 85%) and removal (1344/1546, 87%). Among South-

west Ontario respondents, 22% (199/892) reported concern about inadequate training to care

for COVID-19 patients (Fig 2).

More than half (949/1720, 55%) expressed confidence that their employer would look after

their medical needs if they were to fall ill with COVID-19, and a similar proportion (899/1648,

55%) felt appreciated by their hospital. In comparison, 75% (1209/1624) reported feeling

appreciated by society in general.

Psychological state among hospital workers during the COVID-19

pandemic

Table 1 summarizes the demographic characteristics of the 962 respondents in the Southwest

Ontario survey who completed the K10 and IES-R scales. Overall, 56% (480/861) had more

than mild symptoms of psychological distress or post-traumatic stress, and 38% (317/839) had

concern for at least one psychological diagnosis based on the two instruments.

Psychological distress and symptoms of depression and anxiety (Fig 3; S3 Table).

Among 923 respondents who completed all K10 items, 233 (25%) had at least some psycholog-

ical distress: 126 (14%) had mild, 63 (7%) had moderate, and 44 (5%) had severe psychological

Fig 1. Perceived risks of personal exposure & poor outcomes among hospital workers during the COVID-19 pandemic.

https://doi.org/10.1371/journal.pone.0263438.g001
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Fig 2. The professional impact of the COVID-19 pandemic on hospital workers.

https://doi.org/10.1371/journal.pone.0263438.g002

Fig 3. Box plots with Tukey whiskers demonstrating scores on psychological questionnaires among hospital workers during the COVID-19

pandemic by professional role. [� indicates a significant difference was found in the pairwise comparisons, p< 0.005; Not significant (NS), p> 0.05].

K10: Kessler Psychological Distress Scale; IES-R: Impact of Events Scale Revised. A. K10 psychological distress—Physicians vs. Nursing: H = -121.24,

p< 0.001; Physicians vs. Other: H = -103.43, p = 0.002; Other vs. Nursing: H = 17.81, p = 0.33. B. K10 Depression subscore—Physicians vs. Nursing: H

= -116.20, p< 0.001; Physicians vs. Other: H = -104.50, p = 0.001; Other vs. Nursing: 11.702, p = 0.64. C: K10 Anxiety subscore—Physicians vs.

Nursing: H = -117.69, p< 0.001; Physicians vs. Other: H = -96.49, p = 0.003; Other vs. Nursing: H = 21.20, p = 0.25. D: IES-R total score—Physicians

vs. Nursing: H = -134.66, p< 0.001; Physicians vs. Other: H = -109.69, p< 0.001; Other vs. Nursing: H = 24.97, p = 0.16.

https://doi.org/10.1371/journal.pone.0263438.g003
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distress. Compared to physicians, nursing professionals and other hospital workers had higher

K10 total scores, as well as depression and anxiety subscores (Fig 3; S3 Table). For the depres-

sion subscore, respondents most frequently rated two fatigue-related symptoms as ‘most of the

time’ or ‘all of the time’: feeling tired for no good reason (375/954, 39%) and feeling that every-

thing is an effort (215/948, 23%). Among depressive symptoms suggesting negative affect,

respondents reported feeling depressed (153/954, 16%), hopeless (107/954, 11%), and worth-

less (107/948, 11%), and 9% (88 of 952) reported feeling so depressed that nothing could cheer

them up. Regarding anxiety symptoms, respondents most frequently rated two items related to

nervousness as ‘most of the time’ or ‘all of the time’: feeling nervous (262/952, 28%), and feel-

ing so nervous that nothing could calm them down (70/953, 8%). Respondents also endorsed

the two agitation-related items: feeling restless or fidgety (184/955, 19%) and feeling so restless

that they could not keep still (97/953, 10%).

Post-traumatic stress symptoms (Fig 3; S3 Table). Half (423/849) of the respondents

had IES-R scores suggestive of concern for clinical PTSD, with 16% (134/849) having partial

PTSD (at least some symptoms), and 34% (289/849) meeting criteria for probable PTSD. Of all

respondents, 24% (206/849) scored 37 or higher, which has been associated with suppressed

immune function for up to 10 years following the inciting event [28]. Compared to physicians,

nursing professionals and other hospital workers had higher IES-R scores (Fig 3; S3 Table).

Respondents most frequently endorsed difficulty staying asleep (288/957, 30%), falling asleep

(256/952, 27%), and feeling irritable and angry (284/956, 30%), ‘quite a bit’ or ‘extremely’.

Predictors of workplace stress and psychological symptoms on IES-R and

K10

There were no violations of the assumption testing on ordinal and regression analyses. On

multivariable ordinal regression, predictors of increased workplace stress (responding strongly

agree or agree to the question: “I have felt more stressed at work”) included female gender,

having a high-risk health condition, younger age, personally knowing someone who con-

tracted COVID-19, working in a non-teaching (relative to a teaching) hospital, and feeling

increased personal risk due to PPE shortage or inadequate training (Table 2).

On multivariable linear regression, predictors of higher psychological distress (K10 total

score) included younger age, female gender, having a high-risk health condition, personally

knowing someone who contracted COVID-19, and feeling increased personal risk due to PPE

shortage or inadequate training. Table 3 shows the final multivariable regression models for

K10 psychological distress, as well as depression and anxiety subscores. Predictors of higher

symptoms of post-traumatic stress on the IES-R included female gender, having a high-risk

health condition, and feeling increased personal risk due to PPE shortage or inadequate

training.

Perceptions about protective measures

When asked about specific measures to protect themselves from exposure to COVID-19, the

vast majority of respondents endorsed ‘adhering to protocols and recommended measures’

(1599/1621, 99%), avoiding crowded places (1567/1618, 97%), cleaning their environment

such as car or home (1378/1614, 85%), and avoiding potentially-exposed colleagues (1132/

1523, 74%).

When asked about protective measures implemented at their workplace, most respondents

felt they were generally effective (1448/1618, 90%), and that protocols were clear (1007/1613,

62%) and implemented quickly (1046/1608, 65%). Most respondents were satisfied with insti-

tutional explanations of their necessity and importance (1397/1618, 86%), reported little
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difficulty in personally adhering to recommended measures (1366/1602, 85%), and perceived

good adherence among other staff (1306/1610, 81%). In contrast, 74% (1203/1612) endorsed

that the information and directives provided by the hospital changed too rapidly to keep up,

and 70% (1089/1548) felt that frontline HCWs deserved a higher level of personal protection

than provided.

Respondents most frequently agreed that the following measures were useful in protecting

them from contracting COVID-19: isolation of COVID-19 patients (1588/1613, 99%), enforc-

ing work-from-home for non-essential staff (1482/1599, 93%), personalized mask-fit- testing

(1305/1519, 86%), screening of patients and visitors for symptoms (1372/1628, 84%), informa-

tion provided by their hospital (1333/1637, 81%), daily screening of staff for symptoms (694/

1019, 68%), and availability of the occupational health service (1079/1611, 67%). Although

Table 2. Multivariable analysis of the predictors of increased workplace stress among hospital workers during the

COVID-19 pandemic.

Predictors Increased workplace stress

Coefficient

(95% CI)

Age [reference group: > 50 years of age]
< = 30 years 0.256

(-0.018 to 0.530)

31–40 years 0.445

(0.192 to 0.698)

41–50 years 0.348

(0.087 to 0.608)

Female gender 0.517

(0.258 to 0.776)

High risk health statusa 0.437

(0.208 to 0.666)

Not married or common-law relationship -

Living with a child or children -

Personally know someone who had COVID-19 0.316

(0.124 to 0.508)

Non-teaching hospital 0.228

[vs. teaching] (0.021 to 0.434)

Nursing profession -

[vs. other]

Frontline workerb -

Years of healthcare experience [reference group: > 20 years of healthcare experience]
< = 5 years -

6–10 years -

11–20 years -

Feeling at increased risk due to PPE shortage or inadequate PPE training 0.900

(0.707 to 1.093)

CI: confidence interval; PPE: Personal protective equipment

Dash (-) indicates no statistically significant association found.
a Reported having a health condition or taking medications that places them at higher risk of poor outcomes if they

were to contract COVID-19.
b Reported caring for suspected and/ or confirmed COVID-19 patients.

https://doi.org/10.1371/journal.pone.0263438.t002
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96% of respondents (1568/1634) agreed that limiting the number of hospital visitors was an

effective means to protect them from contracting COVID-19, 80% (773/962 SWO respon-

dents) endorsed concerns about the negative impact of visitor restrictions on patients.

Personal coping strategies

Fig 4 shows personal strategies used by respondents to cope with the pandemic. Most respon-

dents endorsed ‘talking to family and colleagues’ (1438/1610, 90%), ‘learning as much as I can

about COVID-19’ (1355/1619, 84%), ‘just accepting the inherent risk’ (1214/1605, 76%), and

‘trying not to think too much about the risks’ (1139/1610, 71%). Of note, 28% of respondents

agreed that they used alcohol, marijuana, or other recreational drugs to cope with the stresses

of the pandemic.

Table 3. Multivariable analysis of the predictors of psychological outcomes among hospital workers during the COVID-19 pandemic.

Predictors K10 K10 K10 IES-R

Psychological Distress Depressive Symptoms Anxiety Symptoms Post-traumatic stress

Coefficient Coefficient Coefficient Coefficient

(95% CI) (95% CI) (95% CI) (95% CI)

Age [reference group: > 50 years of age]
< = 30 years 2.93 1.13 1.59 -

(1.36 to 4.51) (0.15 to 2.11) (0.94 to 2.25)

31–40 years 2.38 1.25 1.02 -

(0.86 to 3.89) (0.30 to 2.20) (0.39 to 1.65)

41–50 years 2.66 1.33 1.24 -

(1.08 to 4.25) (0.33 to 2.32) (0.58 to 1.90)

Female gender 2.86 1.57 1.27 8.61

(1.14 to 4.58) (0.48 to 2.66) (0.55 to 2.00) (5.00 to 12.26)

High risk health statusa 1.45 - 0.89 3.94

(0.11 to 2.80) (0.33 to 1.45) (1.12 to 6.76)

Not married or common-law relationship - - - -

Living with a child or children - - - -

Personally know someone who had COVID-19 1.40 0.99 0.43 -

(0.26 to 2.53) (0.27 to 1.70) (-0.04 to 0.91)

Non-teaching hospital - - -0.41 -

[vs. teaching] (-0.87 to 0.06)

Nursing profession - - - -

[vs. other]

Frontline workerb - - - -

Years of healthcare experience [reference group: > 20 years of healthcare experience]
< = 5 years - - - -

6–10 years - - - -

11–20 years - - - -

Feeling at increased risk due to PPE shortage or inadequate PPE

training

3.76 2.26 1.42 9.14

(2.63 to 4.90) (1.55 to 2.98) (0.95 to 1.89) (6.81 to 11.47)

CI: confidence interval; PPE: Personal protective equipment

Dash (-) indicates no statistically significant association found.
a Reported having a health condition or taking medications that places them at higher risk of poor outcomes if they were to contract COVID-19.
b Reported caring for suspected and/ or confirmed COVID-19 patients.

https://doi.org/10.1371/journal.pone.0263438.t003
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When asked about social media as a means to cope with the pandemic, more than half of

respondents (852/1575, 54%) reported purposely avoiding social media, while 33% (314/962

SWO respondents) reported reading posts about COVID-19 on social media, and 17% (156/

935 SWO respondents) reported posting about COVID-19 on social media.

Supportive strategies

When asked to select strategies that would help them cope with the COVID-19 pandemic, the

most frequently endorsed strategies included: clear and unambiguous communication from

their hospital (59%), knowing that their voice is heard and important (55%), expressions of

appreciation from hospital leadership (55%), having COVID-19 protocols and procedures

(52%), and food and beverages provided by the hospital (50%). Fig 5 presents the proportion

of respondents that selected each supportive strategy among all participants and among front-

line workers only (those who reported caring for patients with suspected or confirmed

COVID-19).

Open-ended responses

Thematic content analysis of the open-ended questions identified 3 themes regarding the per-

sonal impact of the pandemic: (1) personal coping and wellness; (2) impact on family life; and

(3) relationship with the community. The professional impact of the pandemic generated 5

themes related to: (1) changes in the work environment and activities; (2) concerns about

patient care and wellbeing; (3) relationship with colleagues; (4) relationship with hospital lead-

ership; and (5) PPE [S4 Table].

Fig 4. Strategies used by hospital workers to cope with the stresses of the COVID-19 pandemic.

https://doi.org/10.1371/journal.pone.0263438.g004
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Discussion

In this cross-sectional survey of hospital workers at 4 teaching and 8 non-teaching hospitals,

we found that the COVID-19 pandemic has had important personal impact (e.g., fears and

anxieties about exposure, falling ill, exposing others, stigmatization), professional impact (e.g.,

increased workload, workplace stress, expanded responsibilities), and psychological sequelae.

One-quarter of respondents reported at least mild psychological distress on the K10 and nearly

half had at least some symptoms of post-traumatic stress on the IES-R; 38% had scores that

raise concern for at least one psychological diagnosis.

This study adds important information to the current paucity of data on the personal and

professional impact of the COVID-19 pandemic on hospital workers. Overall, our findings are

similar to those found in the aftermath of the SARS pandemic [2]. We found that a hospital

staff continued their work in the pandemic setting despite believing that their chances of sur-

vival from COVID-19 were poor and that their chances of dying from COVID-19 within the

next year are higher than that associated with a traffic collision or cancer. More than half of

respondents reported stigmatization because of their work at a hospital, and over one-third

had avoided telling people about the nature of their job. These rates are similar to a Singapore-

based survey during the SARS pandemic, in which 49% HCWs reported that people had

avoided them and 31% perceived that people had avoided their family members [2]. The most

frequently reported personal coping strategies involved supportive relationships (i.e., talking

to friends, family, and colleagues), informational (i.e., learning as much as I can about

COVID-19), or attitudinal (i.e., accepting the inherent risk). Nevertheless, many respondents

reported reluctance in telling their families about their exposure risk, which could adversely

impact their coping. Of note, one-quarter of respondents endorsed use of ‘alcohol, marijuana,

or other recreational drugs’ to cope with the stress of the pandemic and 44% contemplated

leaving their job. These findings highlight the urgent need to identify HCWs at high risk of

Fig 5. Preferred workplace strategies to help staff cope with the stresses of the COVID-19 pandemic. Data is presented separately for Frontline

workers (unfilled circles) and All respondents (filled circles), which is inclusive of frontline and non-frontline workers to inform strategic

implementation of supportive strategies either broadly (for all hospital workers) or targeted towards frontline workers only.

https://doi.org/10.1371/journal.pone.0263438.g005
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adverse outcomes, and to provide supportive strategies and ensure access to psychological

counselling during and after the pandemic.

Similar to previous studies, nursing professional had more psychological distress than phy-

sicians [2, 7, 8]. The increased burden of psychological distress relative to physicians was also

seen in other non-physician hospital workers (Fig 3; S3 Table), highlighting the need to ensure

that support strategies implemented at the regional and hospital levels should be inclusive of

nursing professionals and other health disciplines professionals. Other personal and profes-

sional characteristics have emerged as independent predictors of higher psychological symp-

toms during the COVID-19 pandemic: younger age [9, 11], female gender [7, 9, 10, 29], being

a frontline worker [7, 12], and working in a community hospital [7, 9, 10, 12]. In this study,

younger age and female gender were associated with higher workplace stress, psychological

distress, as well as depression and anxiety symptoms, and female gender was also associated

with higher post-traumatic stress symptoms. We also identified other factors associated with

high workplace stress and psychological symptoms: having a high-risk health condition, per-

sonally knowing someone who contracted COVID-19, and feeling increased personal risk due

to PPE shortage or inadequate PPE training. The latter finding highlights the importance of

PPE supply and training in HCWs personal safety and perception of risk, and potentially miti-

gating the adverse effects of the pandemic.

Emerging evidence have shown that job insecurity and employee burnout during the

COVID-19 pandemic influence customer orientation and workplace motivation, with broad

implications for human resource management in sectors outside of healthcare [30]. Although

job insecurity has not been a concern for healthcare workers as it has been for other workers

during the COVID-19 pandemic, HCW burnout is certainly likely to influence workplace

motivation and therefore patient care in the healthcare setting. Similar to non-healthcare set-

tings, various organizational changes may mitigate the adverse effects of the COVID-19 pan-

demic on HCWs and the patient care they provide. In the present study involving employees

in the healthcare sector, we identified several opportunities to create a supportive work envi-

ronment that protects the wellbeing of hospital staff and fosters improved relationships in the

workplace. The most frequently favoured supportive strategies were cost-free and primarily

associated with the development of a more supportive culture by hospital leadership. These

included clear and unambiguous communication from the hospital, HCWs knowing that their

voice is heard and important, expressions of appreciation and gratitude from hospital leader-

ship, and having COVID-19 protocols and procedures in place. These findings were also sup-

ported by the open-text responses, in which respondents expressed a great need to feel heard,

understood, and appreciated by hospital management. Future studies should evaluate the

impact of various supportive strategies in mitigating the adverse impact of pandemics on hos-

pital workers.

This study has several limitations. We distributed the survey at a single timepoint and find-

ings may not reflect evolving perspectives of workers as the pandemic persisted. It is not possi-

ble to determine an accurate response rate given that the survey was distributed through

hospital-wide emails to all staff. More than 80% of respondents were female; while this is con-

sistent with the demographics of the professions most highly represented in this survey (i.e.,

nursing professionals), the overall findings may best reflect the perspectives of women. Finally,

hospital-wide distribution of the survey and inclusion of hospital staff with a broad range of

professional characteristics disallows any conclusions about specific subgroups of hospital

workers. This study has several strengths. First, we adapted a survey instrument that was used

to evaluate the impact of the SARS pandemic on healthcare workers [5, 8], and administered

two validated instruments evaluating psychological distress and symptoms of post-traumatic

stress. We included a large sample of respondents representing a broad range of professions
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and practice settings (teaching and non-teaching) to ensure that the findings are generalizable

and to inform supportive strategies applicable to a broad range of professions.

Conclusion

In this cross-sectional survey of staff at 12 teaching and non-teaching hospitals, we found that

the first wave of the COVID-19 pandemic had important personal, professional, and psycho-

logical effects on hospital workers. We identified several low-cost opportunities for healthcare

systems and hospitals to support and address the needs of hospital workers during pandemics,

including clear and unambiguous communication with staff, recognizing that the voice of

HCWs is important, expressions of gratitude and appreciation by hospital leadership, and hav-

ing COVID-19 protocols and procedures in place.
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health-care workers. Lancet Respir Med. 2021; 9(3):226–8. https://doi.org/10.1016/S2213-2600(21)

00068-0 PMID: 33556317

16. Eysenbach G. Improving the quality of Web surveys: the Checklist for Reporting Results of Internet E-

Surveys (CHERRIES). J Med Internet Res. 2004; 6(3):e34. https://doi.org/10.2196/jmir.6.3.e34 PMID:

15471760

17. Burns KE, Duffett M, Kho ME, Meade MO, Adhikari NK, Sinuff T, et al. A guide for the design and con-

duct of self-administered surveys of clinicians. CMAJ. 2008; 179(3):245–52. https://doi.org/10.1503/

cmaj.080372 PMID: 18663204

18. Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, Normand SL, et al. Short screening scales to

monitor population prevalences and trends in non-specific psychological distress. Psychol Med. 2002;

32(6):959–76. https://doi.org/10.1017/s0033291702006074 PMID: 12214795

19. Weiss DS, Marmar CR. The impact of even scale-revised. In: Wilson JP, Keane TM, editors. Assessing

psychological trauma and PTSD: A practitioner’s handbook. New York: Guilford Press; 1997. p. 399–

411.

20. Furukawa TA, Kessler RC, Slade T, Andrews G. The performance of the K6 and K10 screening scales

for psychological distress in the Australian National Survey of Mental Health and Well-Being. Psychol

Med. 2003; 33(2):357–62. https://doi.org/10.1017/s0033291702006700 PMID: 12622315

21. Kessler RC, Barker PR, Colpe LJ, Epstein JF, Gfroerer JC, Hiripi E, et al. Screening for serious mental

illness in the general population. Arch Gen Psychiatry. 2003; 60(2):184–9. https://doi.org/10.1001/

archpsyc.60.2.184 PMID: 12578436

22. Creamer M, Bell R, Failla S. Psychometric properties of the Impact of Event Scale—Revised. Behav

Res Ther. 2003; 41(12):1489–96. https://doi.org/10.1016/j.brat.2003.07.010 PMID: 14705607

23. Neal LA, Busuttil W, Rollins J, Herepath R, Strike P, Turnbull G. Convergent validity of measures of

post-traumatic stress disorder in a mixed military and civilian population. J Trauma Stress. 1994; 7

(3):447–55. https://doi.org/10.1007/BF02102789 PMID: 8087405

24. Chew NWS, Lee GKH, Tan BYQ, Jing M, Goh Y, Ngiam NJH, et al. A multinational, multicentre study

on the psychological outcomes and associated physical symptoms amongst healthcare workers during

COVID-19 outbreak. Brain Behav Immun. 2020; 88:559–65. https://doi.org/10.1016/j.bbi.2020.04.049

PMID: 32330593

25. Giusti EM, Pedroli E, D’Aniello GE, Stramba Badiale C, Pietrabissa G, Manna C, et al. The Psychologi-

cal Impact of the COVID-19 Outbreak on Health Professionals: A Cross-Sectional Study. Front Psychol.

2020; 11:1684. https://doi.org/10.3389/fpsyg.2020.01684 PMID: 32754102

26. Bursac Z, Gauss CH, Williams DK, Hosmer DW. Purposeful selection of variables in logistic regression.

Source Code for Biology and Medicine. 2008; 3(1):17. https://doi.org/10.1186/1751-0473-3-17 PMID:

19087314

27. Braun V, Clarke V. What can "thematic analysis" offer health and wellbeing researchers? Int J Qual

Stud Health Well-being. 2014; 9:26152. https://doi.org/10.3402/qhw.v9.26152 PMID: 25326092

28. Kawamura N, Kim Y, Asukai N. Suppression of cellular immunity in men with a past history of posttrau-

matic stress disorder. Am J Psychiatry. 2001; 158(3):484–6. https://doi.org/10.1176/appi.ajp.158.3.484

PMID: 11229994

PLOS ONE Impact of the COVID-19 pandemic on hospital workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0263438 February 15, 2022 17 / 18

https://doi.org/10.1097/01.psy.0000145673.84698.18
https://doi.org/10.1097/01.psy.0000145673.84698.18
http://www.ncbi.nlm.nih.gov/pubmed/15564361
https://doi.org/10.1186/s13613-020-00722-3
http://www.ncbi.nlm.nih.gov/pubmed/32770449
https://doi.org/10.1164/rccm.202006-2568OC
https://doi.org/10.1164/rccm.202006-2568OC
http://www.ncbi.nlm.nih.gov/pubmed/32866409
https://doi.org/10.1111/jonm.13124
https://doi.org/10.1111/jonm.13124
http://www.ncbi.nlm.nih.gov/pubmed/32767827
https://doi.org/10.1016/j.jad.2020.06.047
http://www.ncbi.nlm.nih.gov/pubmed/32871661
https://www.who.int/campaigns/annual-theme/year-of-health-and-care-workers-2021/facts2021
https://www.who.int/campaigns/annual-theme/year-of-health-and-care-workers-2021/facts2021
https://doi.org/10.1016/S2213-2600%2821%2900068-0
https://doi.org/10.1016/S2213-2600%2821%2900068-0
http://www.ncbi.nlm.nih.gov/pubmed/33556317
https://doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/pubmed/15471760
https://doi.org/10.1503/cmaj.080372
https://doi.org/10.1503/cmaj.080372
http://www.ncbi.nlm.nih.gov/pubmed/18663204
https://doi.org/10.1017/s0033291702006074
http://www.ncbi.nlm.nih.gov/pubmed/12214795
https://doi.org/10.1017/s0033291702006700
http://www.ncbi.nlm.nih.gov/pubmed/12622315
https://doi.org/10.1001/archpsyc.60.2.184
https://doi.org/10.1001/archpsyc.60.2.184
http://www.ncbi.nlm.nih.gov/pubmed/12578436
https://doi.org/10.1016/j.brat.2003.07.010
http://www.ncbi.nlm.nih.gov/pubmed/14705607
https://doi.org/10.1007/BF02102789
http://www.ncbi.nlm.nih.gov/pubmed/8087405
https://doi.org/10.1016/j.bbi.2020.04.049
http://www.ncbi.nlm.nih.gov/pubmed/32330593
https://doi.org/10.3389/fpsyg.2020.01684
http://www.ncbi.nlm.nih.gov/pubmed/32754102
https://doi.org/10.1186/1751-0473-3-17
http://www.ncbi.nlm.nih.gov/pubmed/19087314
https://doi.org/10.3402/qhw.v9.26152
http://www.ncbi.nlm.nih.gov/pubmed/25326092
https://doi.org/10.1176/appi.ajp.158.3.484
http://www.ncbi.nlm.nih.gov/pubmed/11229994
https://doi.org/10.1371/journal.pone.0263438


29. Du J, Dong L, Wang T, Yuan C, Fu R, Zhang L, et al. Psychological symptoms among frontline health-

care workers during COVID-19 outbreak in Wuhan. Gen Hosp Psychiatry. 2020; 67:144–5. https://doi.

org/10.1016/j.genhosppsych.2020.03.011 PMID: 32381270

30. Mahmoud AB, Grigoriou N, Fuxman L, Reisel WD, Hack-Polay D, Mohr I. A generational study of

employees’ customer orientation: a motivational viewpoint in pandemic time. Journal of Strategic Mar-

keting. 2020:1–18.

PLOS ONE Impact of the COVID-19 pandemic on hospital workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0263438 February 15, 2022 18 / 18

https://doi.org/10.1016/j.genhosppsych.2020.03.011
https://doi.org/10.1016/j.genhosppsych.2020.03.011
http://www.ncbi.nlm.nih.gov/pubmed/32381270
https://doi.org/10.1371/journal.pone.0263438

