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Highlights

• Health care workers mainly used 
informal sources of emotional sup
port such as family, friends and col
leagues during the current COVID19 
pandemic, with fewer seeking sup
port from mental health professionals.

• Those health care workers who felt 
confident about the effectiveness 
of infection control measures, and 
particularly organizational policies, 
reported less overall distress.

• Health care workers who felt sup
ported had reduced rates of hyp
notic medication and alcohol use.

• Feelings of anxiety may have 
affected health care workers’ abil
ity to share information with their 
families about their risk of con
tracting COVID19 at work.

Abstract

Introduction: This study explores the relationship between emotional support, per
ceived risk and mental health outcomes among health care workers, who faced high 
rates of burnout and mental distress since the beginning of the COVID19 pandemic.

Methods: A crosssectional, multicentred online survey of health care workers in the 
Greater Toronto Area, Ontario, Canada, during the first wave of the COVID19 pandemic 
evaluated coping strategies, confidence in infection control, impact of previous work 
during the 2003 SARS outbreak and emotional support. Mental health outcomes were 
assessed using the Generalized Anxiety Disorder scale, the Impact of Event Scale – Revised 
and the Patient Health Questionnaire (PHQ9).

Results: Of 3852 participants, 8.2% sought professional mental health services while 
77.3% received emotional support from family, 74.0% from friends and 70.3% from 
colleagues. Those who felt unsupported in their work had higher odds ratios of experi
encing moderate and severe symptoms of anxiety (odds ratio [OR] = 2.23; 95% confi
dence interval [CI]: 1.84–2.69), PTSD (OR = 1.88; 95% CI: 1.58–2.25) and depression 
(OR = 1.88; 95% CI: 1.57–2.25). Nearly 40% were afraid of telling family about the 
risks they were exposed to at work. Those who were able to share this information 
demonstrated lower risk of anxiety (OR = 0.58; 95% CI: 0.48–0.69), PTSD (OR = 0.48; 
95% CI: 0.41–0.56) and depression (OR = 0.55; 95% CI: 0.47–0.65).

Conclusion: Informal sources of support, including family, friends and colleagues, play 
an important role in mitigating distress and should be encouraged and utilized more by 
health care workers.

Keywords: posttraumatic stress disorder, PTSD, depression, anxiety, support, infection 
control, burnout, mental health, psychological support, health care workers

Introduction

The COVID19 pandemic has taken a toll 
on health care workers’ physical and men
tal wellbeing.13 The distress observed is 
similar to that previously seen during out
breaks of severe acute respiratory syndrome 
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(SARS), Middle East respiratory syndrome 
(MERS) and Ebola virus disease.47 Recently, 
many health care workers have chosen to 
leave their jobs, which compromises the 
system’s ability to provide care and pre
pare for any future surges of the pandemic 
or other health crises. Consequently, there 
is an urgent need to better understand the 
nature and scope of available supports and 
their ability to mitigate health care work
ers’ distress as the pandemic continues.8

Emotional and social support is effective 
in mitigating depression, anxiety and other 
psychological distress related to traumatic 
events.9,10 Support can be formal, such as 
instrumental and informational support 
from health care organizations and mental 
health professionals, and informal, namely 
the psychological support of family, friends 
and colleagues. During the COVID19 pan
demic, lack of perceived support has 
resulted in the predicted levels of poor 
psychological outcomes.11,12 While the stress 
experienced by health care workers during 
this pandemic has been recognized3,13,14, 
we need a better understanding of the 
optimal forms of support to address it.

Our study is descriptive and exploratory, 
and aims to identify the impact of emo
tional and instrumental support, such as 
infection control measures aimed at pro
tecting health care workers.

Methods

Mental health outcomes based on mea
sures of anxiety, posttraumatic stress dis
order (PTSD) and depression during the 
COVID19 pandemic have been detailed 
elsewhere.15 Styra et al.15 observed that a 
substantial proportion of health care 
workers experienced moderate or severe 
symptoms of PTSD (50.2%), anxiety (24.6%) 
and depression (31.5%). Multivariable logis
tic regression analysis showed that non
clinical health care workers had greater 
odds of experiencing anxiety (OR = 1.68; 
95% CI: 1.19–2.15, p = 0.01) and depres
sive symptoms (2.03; 1.34–3.07; p < 0.001) 
than nurses, physicians and allied health 
care workers.15

Survey administration

We used a crosssectional, multicentred, 
hospitalbased online survey of health 
care workers at two tertiary and two com
munity care hospitals in the Greater 
Toronto Area (Ontario, Canada) where 
patients with COVID19 were treated. All 

personnel working at each of the four hos
pitals were invited via internal communi
cations email to participate in the survey. 
Two reminders were sent each week over 
the twoweek study period. This survey 
was adapted from one that we used dur
ing the 2003 SARS outbreak6 to evaluate 
health care workers’ mental health and 
the impact of infection control measures 
during the COVID19 pandemic.

Data collection occurred during the first 
wave of the COVID19 pandemic in the 
Greater Toronto Area, from 14 to 28 May 
2020 for two centres, from 27 May to 10 
June 2020 for the third centre, and from 
19 June to 3 July 2020 for the fourth 
centre.

Ethics approval

Ethics approval was obtained for all sites 
from Clinical Trials Ontario (CTO #3189) 
and each site’s institutional ethics review 
board.

Study population

All personnel working at each of the four 
hospitals were eligible to complete the 
survey. We categorized health care work
ers into four groups: nurses; physicians; 
allied health professionals (e.g. pharma
cists, physiotherapists, occupational thera
pists, social workers); and nonclinical 
health care workers (e.g. administrative 
staff, research employees, environmental 
services).

Outcomes and measures

The survey included questions identifying 
dimensions of support, such as use of 
mental health resources and informal sup
ports, for example, family, colleagues and 
friends. We assessed perception of per
sonal and occupational risk and personal 
coping strategies as well as perception of 
the effectiveness of standard institutional 
infection prevention measures.

A number of survey questions asked 
health care workers about their perception 
of how infection control measures affected 
them during the COVID19 pandemic. An 
example statement stated “I believe that 
the following measures are useful in pro
tecting me from getting COVID19,” with 
the followed choices: “screening of patients 
and hospital visitors at entrance”; “all 
health care workers wearing masks in 
clinical areas”; “alcohol hand rinse”; 

“regular hand washing”; “learning as 
much as I can about COVID19”; and 
“adhering to protocols and recommended 
measures.”

An example question about support was 
phrased, “I have been receiving emotional 
support from…” with the following choices: 
“mental health professional”; “family”; 
“friends”; “colleagues”; or “I’m managing 
well on my own.”

Statements on the impact of COVID19 
stemming from the workplace included “I 
am afraid of telling my family about the 
risk I am exposed to” or “I feel supported 
because of the work that I do as a health 
care worker.” Health care workers who 
had worked during the 2003 SARS out
break in the Greater Toronto Area were 
asked to selfidentify to assess the impact 
of previous work experience during an 
emerging novel pathogen outbreak.

Primary mental health outcomes of symp
toms of anxiety, PTSD and depression 
were assessed by validated selfreport 
instruments: the 7item Generalized 
Anxiety Disorder (GAD7) scale for anxi
ety; the 22item Impact of Event Scale – 
Revised (IESR) for PTSD, made up of 
subscales on intrusion, avoidance and 
hyperarousal; and the 9item Patient Health 
Questionnaire (PHQ9) for measures of 
depression. In addition, we used cutoff 
scores to identify moderate and severe 
symptoms (GAD7 = 10/1516; IESR = 
24/3317; and PHQ9 = 10/1518), with 
higher scores indicating greater severity of 
symptoms.

Statistical analysis

We used statistical package R version 3.6.2 
(R Foundation for Statistical Computing, 
Vienna, AT) to analyze collected data. 
Pearson chisquare tests were used to ana
lyze categorical variables across groups, 
and KruskalWallis rank sum tests to com
pare the severity of symptoms between 
groups. The significance level for each 
analysis was set at α = 0.05, and all tests 
were 2tailed. Statistical significance was 
set at 0.001.

We used overall domain scores for each 
analysis (GAD7, IESR and PHQ9). Mental 
health outcome measures were not nor
mally distributed and are reported as 
medians with interquartile ranges. Impu
tation was only used for a small number 
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of demographic survey items (less than 
10% missing at random) that were needed 
to power the multivariable logistic regres
sion analysis. Demographic and descrip
tive frequency tables were reported as is 
and did not use any imputed data. 
Multivariable logistic regression analyses 
were performed on previous univariable 
models; these were shown to be signifi
cant and were adjusted for age, gender, 
type of health care work, hypnotic medi
cation use, alcohol use and work experi
ence during the 2003 SARS outbreak in 
Toronto.

Results

Demographics

The participants who completed the survey 
(N = 3852) comprised nurses (n = 1298; 
33.6%), nonclinical health care workers 
(n = 1122; 29.1%), allied health staff 
(n = 1075; 27.9%) and physicians (n = 357; 
9.3%). The majority (84.2%) identified as 
female, and just over half (55.6%) were 
married (Table 1).

Emotional support

A small percentage of health care workers 
(8.2%; n  =  266) sought professional 
mental health support. However, the 
majority relied on using a number of dif
ferent informal supports such as family 
(77.3%; n  =  2649), friends (74.0%; 
n = 2496) and colleagues (70.3%; n = 2347).

Health care workers who sought support 
from mental health professionals scored 
significantly higher on symptoms of anxi
ety, PTSD and depression (Table 2) than 
those who did not seek professional sup
port. There were no differences in seeking 
professional mental health support among 
the different categories of health care 
workers. Nurses (79%; n = 905) and allied 
health staff (71.5%; n = 681) sought emo
tional support from colleagues more fre
quently than did nonclinical health care 
workers (60.4%; n = 549) and physicians 
(62.5%; n  =  207) (p  <  0.001). Female 
health care workers sought support from 
family (79%; n = 2248), friends (76.8%; 
n = 2148) and colleagues (73.7%; n = 2038) 
more frequently than did their male col
leagues (p < 0.001). Health care workers 
who had worked during the 2003 SARS 
outbreak (73.9%; n = 719) turned to col
leagues more often than those who had 
not been employed in the field during that 

TABLE 1 
Demographic and occupational characteristics of health care workers who participated in 

the study of mental health supports during the first wave of the COVID-19 pandemic,  
May–July 2020, Greater Toronto Area, Ontario, Canada

Characteristic

n (%)

Allied health 
(n = 1075)

Nurses 
(n = 1298)

Physicians 
(n = 357)

Non-clinical 
(n = 1122)

Total 
(N = 3852)

Sex

Male 161 (15.7) 111 (9.0) 153 (44.6) 147 (14.4) 572 (15.8)

Female 864 (84.3) 1126 (91.0) 190 (55.4) 875 (85.6) 3055 (84.2)

Age, years

18–25 47 (4.7) 120 (9.8) 3 (0.9) 53 (5.3) 223 (6.2)

26–35 376 (37.6) 404 (33.0) 81 (23.5) 262 (26.1) 1123 (31.5)

36–45 262 (26.2) 300 (24.5) 118 (34.3) 251 (25.0) 931 (26.1)

46–55 219 (21.9) 229 (18.7) 75 (21.8) 270 (26.9) 793 (22.2)

>55 96 (9.6) 170 (13.9) 67 (19.5) 166 (16.6) 499 (14.0)

Marital status

Married 563 (54.7) 656 (52.6) 261 (75.7) 552 (53.5) 2032 (55.6)

Unmarried 406 (39.4) 506 (40.6) 77 (22.3) 377 (36.5) 1366 (37.4)

Divorced/widowed 61 (5.9) 84 (6.7) 7 (2.0) 103 (10.0) 255 (7.0)

Education

College/university 177 (36.8) 259 (42.6) 13 (9.4) 248 (50.1) 697 (40.5)

Professional/graduate 300 (62.4) 341 (56.1) 123 (89.1) 236 (47.7) 1000 (58.1)

Worked during 2003 SARS outbreak

No 781 (73.1) 922 (71.2) 232 (65.2) 786 (70.3) 2721 (70.9)

Yes 287 (26.9) 373 (28.8) 124 (34.8) 332 (29.7) 1116 (29.1)

Abbreviation: SARS, severe acute respiratory syndrome.

time (68.9%; n = 1622; p < 0.004) (data 
not shown).

Approximately 40% of health care work
ers (n  = 1367) reported being afraid of 
disclosing to family the risk they were 
exposed to at work, with no difference 
between men and women. Those who 
expressed an inability to discuss their risk 
with family had significantly higher scores 
on all measures of psychological distress 
(p < 0.001) (Table 3).

Health care workers’ decisions to inform 
their families of their risk was not influ
enced by whether they felt emotionally 
supported by the families. Physicians were 
more likely to share this information with 
their families (67.0%; n = 219) than were 
nurses (54.6%; n  =  641) (p  <  0.001) 
(data not shown).

Nearly twothirds (63.8%; n  =  653) of 
participants who had worked during the 
2003 SARS outbreak felt comfortable shar
ing the level of risk with their families 

(p < 0.001) versus 56.9% (n = 1424) of 
those who had not worked during that 
outbreak (data not shown).

Coping strategies

Most participants (90.5%; n  =  3143) 
expressed interest in learning about 
COVID19 (p  <  0.001). More than half 
reported coping by accepting their per
ceived risk (66.2%), by trying not to think 
about the risk (66%) and by keeping their 
minds positive (93.1%) (data not shown). 
There were significant differences in risk 
perceptions across the occupations. Higher 
proportions of nonclinical health care 
workers (58%; n = 494) than other groups 
of health care workers avoided col
leagues caring for patients with COVID19 
(Table 4).

A small percentage of participants (10.9%; 
n = 333) were considering other employ
ment or resigning. As many as 15.7% 
(n = 160) of nurses considered changing 
employment compared to 9.4% of non
clinical health care workers (n  =  78), 



424Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice Vol 42, No 10, October 2022

TA
B

LE
 2

 
Su

pp
or

t 
fr

om
 m

en
ta

l h
ea

lt
h 

pr
of

es
si

on
al

s,
 f

am
ily

, f
ri

en
ds

 o
r 

co
lle

ag
ue

s 
or

 m
an

ag
in

g 
on

 t
he

ir
 o

w
n 

an
d 

pa
rt

ic
ip

an
ts

’ G
A

D
-7

, I
ES

-R
 a

nd
 P

H
Q

-9
 s

co
re

s 
du

ri
ng

 t
he

 fi
rs

t 
w

av
e 

of
 t

he
 

C
O

VI
D

-1
9 

pa
nd

em
ic

, M
ay

–J
ul

y 
20

20
, G

re
at

er
 T

or
on

to
 A

re
a,

 O
nt

ar
io

, C
an

ad
a

O
ut

co
m

ea,
b  

M
en

ta
l h

ea
lt

h 
pr

of
es

si
on

al
Fa

m
ily

Fr
ie

nd
s

C
ol

le
ag

ue
s

M
an

ag
in

g 
on

 t
he

ir
 o

w
n

N
o 

(n
 =

 2
97

8)
Ye

s 
(n

 =
 2

66
)

p-
va

lu
e

N
o 

(n
 =

 7
79

)
Ye

s 
(n

 =
 2

64
9)

p-
va

lu
e

N
o 

(n
 =

 8
78

)
Ye

s 
(n

 =
 2

49
6)

p-
va

lu
e

N
o 

(n
 =

 9
91

)
Ye

s 
(n

 =
 2

34
7)

p-
va

lu
e

N
o 

(n
 =

 7
95

)
Ye

s 
(n

 =
 2

49
9)

p-
va

lu
e

G
AD

-7
 to

ta
l

M
ed

ia
n

5.
00

8.
00

<
0.

00
1

4.
00

5.
00

<
0.

00
1

4.
00

5.
00

<
0.

00
1

5.
00

5.
00

0.
00

2
10

.0
0

4.
00

<
0.

00
1

IQ
R

1.
00

–9
.0

0
4.

50
–1

5.
00

0.
00

–8
.7

5
2.

00
–1

0.
00

0.
00

–8
.0

0
2.

00
–1

0.
00

1.
00

–9
.0

0
2.

00
–1

0.
00

6.
00

–1
5.

00
1.

00
–7

.0
0

IE
S 

av
oi

da
nc

e

M
ed

ia
n

8.
00

11
.0

0
<

0.
00

1
7.

00
9.

00
<

0.
00

1
7.

00
9.

00
<

0.
00

1
8.

00
9.

00
<

0.
00

1
12

.0
0

7.
00

<
0.

00
1

IQ
R

4.
00

–1
4.

00
6.

00
–1

5.
00

3.
00

–1
4.

00
4.

00
–1

4.
00

2.
00

–1
3.

00
5.

00
–1

4.
00

3.
00

–1
4.

00
4.

00
–1

4.
00

8.
00

–1
7.

00
3.

00
–1

3.
00

IE
S 

in
tr

us
io

n

M
ed

ia
n

8.
00

13
.0

0
<

0.
00

1
7.

00
9.

00
<

0.
00

1
6.

00
9.

00
<

0.
00

1
7.

00
9.

00
<

0.
00

1
16

.0
0

7.
00

<
0.

00
1

IQ
R

4.
00

–1
5.

00
7.

00
–1

9.
00

2.
00

–1
4.

00
5.

00
–1

6.
00

2.
00

–1
4.

00
5.

00
–1

6.
00

2.
00

–1
5.

00
4.

00
–1

5.
00

9.
00

–2
1.

00
3.

00
–1

2.
00

IE
S 

hy
pe

ra
ro

us
al

M
ed

ia
n

5.
00

10
.0

0
<

0.
00

1
5.

00
6.

00
<

0.
00

1
4.

50
6.

00
<

0.
00

1
5.

00
6.

00
<

0.
00

1
11

.0
0

4.
00

<
0.

00
1

IQ
R

2.
00

–1
0.

00
5.

00
–1

5.
00

1.
00

–1
0.

00
3.

00
–1

1.
00

1.
00

–1
0.

00
3.

00
–1

1.
00

1.
00

–1
0.

00
2.

00
–1

1.
00

6.
50

–1
6.

00
2.

00
–8

.0
0

IE
S-

R 
to

ta
l

M
ed

ia
n

23
.0

0
34

.0
0

<
0.

00
1

18
.0

0
25

.0
0

<
0.

00
1

18
.5

0
25

.0
0

<
0.

00
1

20
.0

0
24

.0
0

<
0.

00
1

39
.0

0
19

.0
0

<
0.

00
1

IQ
R

11
.0

0–
38

.0
0

19
.0

0–
48

.0
0

7.
00

–3
7.

00
13

.0
0–

40
.0

0
7.

00
–3

6.
00

13
.0

0–
40

.0
0

8.
00

–3
8.

00
12

.0
0–

39
.0

0
26

.0
0–

52
.0

0
9.

00
–3

3.
00

PH
Q

-9
 to

ta
l

M
ed

ia
n

6.
00

10
.0

0
<

0.
00

1
5.

00
6.

00
0.

00
2

5.
00

7.
00

<
0.

00
1

6.
00

6.
00

0.
05

9
12

.0
0

5.
00

<
0.

00
1

IQ
R

2.
00

–1
1.

00
5.

00
–1

6.
00

1.
00

–1
2.

00
3.

00
–1

1.
00

1.
00

–1
2.

00
3.

00
–1

1.
00

2.
00

–1
2.

00
3.

00
–1

1.
00

7.
00

–1
8.

00
2.

00
–9

.0
0

A
bb

re
vi

at
io

ns
: G

AD
-7

, 7
-it

em
 G

en
er

al
iz

ed
 A

nx
ie

ty
 D

is
or

de
r s

ca
le

; I
ES

-R
, 2

2-
ite

m
 Im

pa
ct

 o
f E

ve
nt

 S
ca

le
 –

 R
ev

is
ed

; P
H

Q
-9

, 9
-it

em
 P

at
ie

nt
 H

ea
lth

 Q
ue

st
io

nn
ai

re
.

a  H
ig

he
r m

ed
ia

n 
sc

or
es

 fo
r e

ac
h 

sc
al

e 
m

ea
n 

m
or

e 
sy

m
pt

om
s 

of
 th

e 
ite

m
s 

be
in

g 
m

ea
su

re
d,

 i.
e.

 o
f a

nx
ie

ty
, P

TS
D

 o
r d

ep
re

ss
io

n.

b  K
ru

sk
al

-W
al

lis
 ra

nk
 s

um
 te

st
.



425 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 42, No 10, October 2022

8.6% of allied health professionals (n = 76) 
and 5.9% of physicians (n = 19) (p < 0.001) 
(data not shown).

A large proportion (72.5%; n = 2452) felt 
supported because of their work as a 
health care worker. Those who felt unsup
ported had significantly higher odds of 
experiencing moderate and severe symp
toms of psychological distress on multi
variable logistic regression analysis: 
anxiety (OR = 2.23; 95% CI: 1.84–2.69; 
p < 0.001), PTSD (1.88; 1.58–2.25; p < 0.001) 
and depression (1.88; 1.57–2.25). Health 
care workers who did not feel supported 
because of the work they do were also at 
an increased risk for hypnotic use and 
likelihood of experiencing moderate to 
severe symptoms of anxiety (3.42; 2.71–
4.34), depression (3.84; 3.04–4.85) and 
PTSD (4.24; 3.24–5.55). Similarly, alcohol 
use and feeling unsupported were associ
ated with moderate to severe anxiety 
(1.89; 1.55–2.30), PTSD symptoms (2.12; 

TABLE 3 
Association between healthcare workers’ fear of informing family of perceived risk and 

participants’ GAD-7, IES-R and PHQ-9 scores during the first wave of the COVID-19 
pandemic, May–July 2020, Greater Toronto Area, Ontario, Canada

Outcomea,b

Fear
p-valueNo 

(n = 2016)
Yes 

(n = 1367)

GAD-7 total

Median 4.00 7.00
<0.001

IQR 1.00–8.00 3.00–11.00

IES-R total

Median 19.00 30.00
<0.001

IQR 9.00–34.00 16.00–46.00

PHQ-9 total

Median 5.00 8.00
<0.001

IQR 2.00–10.00 4.00–13.00

Abbreviations: GAD-7, 7-item Generalized Anxiety Disorder scale; IES-R, 22-item Impact of Event Scale – Revised; PHQ-9: 9-item 
Patient Health Questionnaire.

a Higher median scores for each scale mean more symptoms of the items being measured, i.e. of anxiety, PTSD or depression.

b Pearson chi-square test.

TABLE 4 
Participants’ coping strategies by occupation, sex and work experience during the 2003 SARS outbreak during the first wave of the 

COVID-19 pandemic, May–July 2020, Greater Toronto Area, Ontario, Canada

Question

n (%)a

Occupation Sex 2003 SARS outbreak experience

Non-clinical 
(n = 1122)

Allied health 
(n = 1075)

Nurses  
(n = 1298)

Physicians 
(n = 357)

p-value
Male 

(n = 572)
Female  

(n = 3055)
p-value

No 
(n = 2726)

Yes 
(n = 1122)

p-value

Learning as much as I can about COVID-19

Agree 873 (91.4) 876 (88.9) 1084 (91.1) 301 (89.9) 0.226 488 (90.9) 2579 (90.4) 0.729 2186 (89.3) 945 (93.3) <0.001

Taking nutritional supplements, vitamins or probiotics

Agree 511 (57.4) 473 (50.0) 709 (61.2) 78 (23.9) <0.001 203 (39.3) 1526 (55.8) <0.001 1227 (52.1) 545 (56.5) 0.023

Adhering to protocols and recommended measures

Agree 946 (99.0) 978 (99.1) 1183 (99.5) 332 (98.8) 0.447 532 (99.3) 2832 (99.1) 0.766 2424 (99.0) 1009 (99.6) 0.066

Just accepting the inherent risk

Agree 632 (67.2) 688 (70.3) 714 (60.6) 236 (70.9) <0.001 387 (72.6) 1836 (65.0) <0.001 1630 (67.2) 637 (63.6) 0.042

Trying not to think about the risk

Agree 652 (68.6) 663 (67.3) 760 (64.2) 203 (60.6) 0.023 339 (63.2) 1900 (66.7) 0.117 1627 (66.8) 647 (63.9) 0.107

I am afraid of telling my family about the risk I am exposed to

Agree 324 (35.7) 400 (41.3) 532 (45.4) 108 (33.0) <0.001 199 (37.5) 1137 (41.0) 0.126 1025 (43.1) 339 (34.1) <0.001

Keeping my mind positive

Agree 896 (93.9) 918 (93.4) 1090 (92.5) 307 (92.5) 0.550 492 (92.5) 2653 (93.3) 0.483 2260 (92.9) 947 (93.7) 0.433

Avoiding crowded places / not going out in public

Agree 900 (94.5) 930 (94.3) 1110 (94.1) 309 (92.8) 0.696 503 (94.2) 2673 (94.1) 0.899 2291 (94.0) 952 (94.4) 0.730

Avoiding colleagues who worked or are working with patients with COVID-19

Agree 494 (58.0) 353 (38.5) 433 (37.6) 78 (23.7) <0.001 187 (36.0) 1140 (42.9) 0.004 971 (42.4) 386 (40.4) 0.278

Hypnotics for sleep

Agree 143 (15.1) 106 (10.9) 229 (19.3) 28 (8.5) <0.001 52 (9.7) 447 (15.6) <0.001 351 (14.5) 153 (15.1) 0.612

Started/increased alcohol use

Agree 254 (26.3) 262 (26.4) 325 (27.5) 843 (25.0) 0.793 147 (27.0) 767 (26.6) 0.826 671 (27.4) 253 (24.9) 0.137

Abbreviation: SARS, severe acute respiratory syndrome.

a Pearson chi-square test.
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1.76–2.56) and depression (2.07; 1.72–
2.49). Health care workers who were able 
to tell their families about their perceived 
atwork risk demonstrated lower rates of 
moderate to severe anxiety (0.58; 0.48–
0.69), symptoms of PTSD (0.48; 0.41–
0.56) and symptoms of depression (0.55; 
0.47–0.65) (see Table 5).

Infection control measures

Health care workers who did not consider 
the available personal protection equip
ment (PPE) sufficient protection were more 
likely to experience anxiety (OR = 1.74; 
95% CI: 1.40–2.18; p < 0.001), symptoms 
of PTSD (1.84; 1.49–2.26; p < 0.001) and 
depression (2.10; 1.70–2.58; p  <  0.001) 
(Table 5). Participants who were not con
fident with the screening processes for 
patients and visitors at the hospital 
entrances also had higher rates of anxiety 
(1.65; 1.30–2.10; p < 0.001), symptoms of 
PTSD (1.44; 1.16–1.80; p  <  0.001) and 
depression (1.69; 1.35–2.11; p < 0.001).

In addition, those who disagreed with the 
adequacy of the infection control mea
sures in place (adequate PPE and screen
ing of patients and hospital visitors) were 
more likely to experience moderate to 
severe scores on all outcome measures 
(Table 5). Elevated rates of psychological 
distress were also observed among health 
care workers who disagreed with the 
effectiveness of routine handwashing 
(depression: OR = 2.67, 95% CI: 1.10–
6.47, p  <  0.03) and alcohol hand rinse 

use (anxiety: OR = 1.67, 95% CI: 1.09–
2.58, p < 0.02; symptoms of PTSD: OR = 
1.19, 95% CI: 1.27–2.90, p  <  0.002; 
depression: OR = 1.72, 95% CI: 1.14–
2.59, p < 0.01).

Discussion

Our study found that health care workers 
used a variety of psychological supports 
during the COVID19 pandemic, with 
about threequarters seeking emotional 
support from their families (77.3%), 
friends (74.0%) and colleagues (70.3%). 
Approximately 8% sought formal mental 
health support. Their use of formal mental 
health supports may relate to several fac
tors: selfidentification of severe psycho
logical distress requiring intervention; 
preexisting relationships with mental health 
supports; or prior mental health concerns 
that were exacerbated by social restric
tions and workplace challenges during the 
COVID19 pandemic.

The overall low rate of accessing mental 
health supports may be a result of difficul
ties accessing these supports because of 
long work hours as well as the stigma 
associated with requesting or needing men
tal health support. Alternatively, health 
care workers may feel they get adequate 
informal support from colleagues, family 
and friends and only turn to the available 
professional mental health supports if 
they have greater psychological distress. 
Health care workers may experience more 
psychological distress as a result of the 

lack of support, and those with high 
psycho logical distress may be more likely 
to perceive the available support to be 
inadequate.

Other studies of health care workers during 
the COVID19 pandemic mirror our find
ings of the vital importance of the support 
of family, friends and colleagues. Family 
support has been shown to alleviate feel
ings of isolation and promote positive men
tal health19, whereas the lack of social 
support from family and friends is associ
ated with higher levels of anxiety, symp
toms of PTSD and depression11 and greater 
risk of burnout12. Support from colleagues 
has previously been shown to be associ
ated with resilience, which is a protective 
factor against psychological distress.20,21 
Participants who had worked during the 
2003 SARS outbreak were more likely to 
report seeking support from colleagues. As 
the SARS outbreak occurred almost 20 
years ago, health care workers still working 
through the COVID19 pandemic may be 
more established in their workplaces, with 
a stable and extensive network of support
ive colleagues. Health care workers who 
treated people with COVID19 built a stron
ger camaraderie with colleagues as a result 
of their shared experience.22 This may be 
similar to shared experiences of working 
during the 2003 SARS outbreak in helping 
to mitigate distress.

Those health care workers who reported 
that they had talked about their perceived 
risk with family had lower scores for 

TABLE 5 
Multivariate logistic regression analysis of support and infection control measures on participants’ moderate/severe mental health  

outcomes during the first wave of the COVID-19 pandemic, May–July 2020, Greater Toronto Area, Ontario, Canada

Variable

I feel supported because of 
the work that I do as a health 

care worker

I am afraid of telling my 
family about the risk I am 

exposed to

Available PPE is sufficient to 
protect me

Screening of patients and 
hospital visitors at entrance is 

useful

Adjusted OR (95% 
CI)

p-value
Adjusted OR (95% 

CI)
p-value

Adjusted OR (95% 
CI)

p-value
Adjusted OR (95% 

CI)
p-value

GAD-7

Disagree 2.23 (1.84–2.69) <0.001 0.58 (0.48–0.69) <0.001 1.74 (1.40–2.18) <0.001 1.65 (1.30–2.10) <0.001

Age, years

18–45 (Ref.) – – – – – – – –

46–59 0.61 (0.49–0.78) <0.001 0.60 (0.48–0.76) <0.001 0.63 (0.50–0.79) <0.001 0.62 (0.49–0.78) <0.001

60+ 0.53 (0.39–0.71) <0.001 0.54 (0.40–0.73) <0.001 0.52 (0.38–0.70) <0.001 0.51 (0.38–0.69) <0.001

Sex

Male (Ref.) – – – – – – – –

Female 1.50 (1.14–1.98) 0.004 1.48 (1.13–1.95) 0.005 1.50 (1.14–1.97) 0.004 1.50 (1.14–1.97) 0.004

Continued on the following page
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Variable

I feel supported because of 
the work that I do as a health 

care worker

I am afraid of telling my 
family about the risk I am 

exposed to

Available PPE is sufficient to 
protect me

Screening of patients and 
hospital visitors at entrance is 

useful

Adjusted OR (95% 
CI)

p-value
Adjusted OR (95% 

CI)
p-value

Adjusted OR (95% 
CI)

p-value
Adjusted OR (95% 

CI)
p-value

Occupation

Non-clinical (Ref.) – – – – – – – –

Nurses 0.97 (0.77–1.22) 0.78 0.97 (0.77–1.23) 0.81 0.94 (0.75–1.19) 0.61 0.99 (0.79–1.25) 0.95

Physicians 0.58 (0.40–0.86) 0.007 0.60 (0.41–0.88) 0.009 0.57 (0.39–0.83) 0.004 0.59 (0.40–0.86) 0.007

Allied health 0.90 (0.70–1.14) 0.38 0.90 (0.71–1.15) 0.40 0.89 (0.70–1.14) 0.36 0.92 (0.72–1.16) 0.48

Hypnotics for sleep

Yes 3.42 (2.71–4.34) <0.001 2.84 (2.85–4.52) <0.001 3.51 (2.79–4.43) <0.001 3.55 (2.82–4.48) <0.001

Started/increased alcohol

Yes 1.89 (1.55–2.30) <0.001 1.95 (1.60–2.37) <0.001 1.98 (1.63–2.40) <0.001 1.94 (1.60–2.35) <0.001

IES-R

Disagree 1.88 (1.58–2.25) <0.001 0.48 (0.41–0.56) <0.001 1.84 (1.49–2.26) <0.001 1.44 (1.16–1.80) 0.001

Age, years

18–45 (Ref.) – – – – – – – –

46–59 0.78 (0.64–0.95) 0.01 0.78 (0.64–0.95) 0.01 0.77 (0.64–0.94) 0.008 0.76 (0.63–0.92) 0.005

60+ 0.65 (0.52–0.83) <0.001 0.68 (0.54–0.87) 0.002 0.64 (0.51–0.81) <0.001 0.63 (0.50–0.80) <0.001

Occupation

Non-clinical (Ref.) – – – – – – – –

Nurses 1.12 (0.92–1.37) 0.27 1.11 (0.91–1.36) 0.32 1.10 (0.90–1.34) 0.37 1.15 (0.94–1.40) 0.16

Physicians 0.42 (0.31–0.57) <0.001 0.44 (0.32–0.59) <0.001 0.40 (0.30–0.54) <0.001 0.43 (0.32–0.58) <0.001

Allied health 0.88 (0.71–1.10) 0.22 0.89 (0.72–1.10) 0.28 0.88 (0.71–1.08) 0.21 0.91 (0.74–1.11) 0.38

Hypnotics for sleep

Yes 4.24 (3.24–5.55) <0.001 4.39 (3.36–5.75) <0.001 4.29 (3.28–5.62) <0.001 4.36 (3.34–5.69) <0.001

Started/increased alcohol

Yes 2.12 (1.76–2.56) <0.001 2.14 (1.78–2.58) <0.001 2.19 (1.82–2.63) <0.001 2.12 (1.77–2.55) <0.001

PHQ-9

Disagree 1.88 (1.57–2.25) <0.001 0.55 (0.47–0.65) <0.001 2.10 (1.70–2.58) <0.001 1.69 (1.35–2.11) <0.001

Age, years

18–45 (Ref.) – – – – – – – –

46–59 0.83 (0.67–1.02) 0.08 0.82 (0.67–1.01) 0.07 0.84 (0.68–1.03) 0.10 0.83 (0.68–1.02) 0.08

60+ 0.69 (0.53–0.90) 0.007 0.69 (0.53–0.90) 0.007 0.70 (0.53–0.91) 0.007 0.68 (0.53–0.89) 0.004

Occupation

Non-clinical (Ref.) – – – – – – – –

Nurses 0.89 (0.72–1.09) 0.26 0.89 (0.72–1.10) 0.29 0.87 (0.70–1.07) 0.18 0.90 (0.73–1.11) 0.35

Physicians 0.38 (0.27–0.54) <0.001 0.40 (0.28–0.57) <0.001 0.36 (0.26–0.52) <0.001 0.39 (0.28–0.55) <0.001

Allied health 0.78 (0.63–0.98) 0.03 0.80 (0.64–1.00) 0.05 0.79 (0.63–0.98) 0.04 0.80 (0.64–0.99) 0.04

Hypnotics for sleep

Yes 3.84 (3.04–4.85) <0.001 4.03 (3.20–5.09) <0.001 3.96 (3.14–5.00) <0.001 4.01 (3.19–5.05) <0.001

Started/increased alcohol

Yes 2.07 (1.72–2.49) <0.001 2.09 (1.7–2.52) <0.001 2.11 (1.75–2.53) <0.001 2.07 (1.73–2.49) <0.001

Abbreviations: CI, confidence interval; GAD-7, 7-item Generalized Anxiety Disorder scale; IES-R, 22-item Impact of Event Scale – Revised; OR, odds ratio; PHQ-9, 9-item Patient Health Questionnaire; 
PPE, personal protection equipment; Ref., reference.

TABLE 5 (continued) 
Multivariate logistic regression analysis of support and infection control measures on participants’ moderate/severe mental health  

outcomes during the first wave of the COVID-19 pandemic, May–July 2020, Greater Toronto Area, Ontario, Canada
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anxiety, PTSD and depression. It is unclear 
whether those who communicated their 
perceived risk were less anxious about the 
risk and therefore felt able to talk about it 
with family or whether talking about their 
risk with family made them feel less dis
tressed because their family was now 
aware of their risk. Another explanation 
may be the communication of perceived 
risk to family resulted in less distress 
because the participants now saw them
selves in the role of trying to mitigate the 
anxiety of family members by modelling 
calmness.

Although family played a role in providing 
support for health care workers, 36.9% 
(n = 1367) did not talk about their per
ceived risk with family members. A num
ber of factors may have played a role in 
this nondisclosure, including their desire 
to relieve their families of any concern 
about their own perceived risk and poten
tial risk as well as concern that family 
members would respond negatively. Sharing 
information is a positive step towards 
engaging support and mitigating potential 
psychological distress and possible family 
conflict. Furthermore, while health care 
workers receive infection control informa
tion and education and may be provided 
with mental health resources by their 
organizations, giving their family mem
bers additional resources may be a valu
able and practical intervention.

A negative perception of the protective 
effect of institutional infection control 
measures, an overall sense of a lack of 
support and hesitancy to discuss risk with 
family were all associated with use of 
alcohol and hypnotic medications and 
with a higher risk of moderate/severe 
symptoms of anxiety, PTSD and depres
sion in our study. The stress of a pan
demic may result in greater reliance on 
substances to selfmedicate psychological 
distress and may also exacerbate previous 
use. Perceived social support has been 
found to minimize alcohol and hypnotic 
use, especially during stressful life 
events.2325 The intertwined relationship 
between support, mental health and sub
stance use26 should be considered in mul
tifaceted interventions for health care 
workers, especially as they may engage in 
“escapeavoidance” behaviours to relieve 
distress5,12,27. Education and resources about 
healthier coping behaviours and the men
tal and physical effects of substance use 
could better assist this potentially vulner
able group.

A small percentage of those surveyed 
(10.9%; n = 333) were considering leav
ing health care, a desire that has been 
found to be mediated by individual expe
riences of occupational stress, such as 
workplace support, sense of efficacy and 
ability to complete work.28 These are 
important factors that need to be addressed 
for worker retention. This study was per
formed relatively early during the COVID
19 pandemic, and emerging data about 
increasing departures29 suggest that the 
impact of prolonged individual experiences 
of workplace stress will need further 
investigation. These aspects of workplace 
stress have significant implications for 
organizations, and systemlevel changes 
may be necessary to ensure a sense of 
safety, efficacy and empowerment to facil
itate staff retention during and post pan
demic. Support from their organizations 
and society has been found to help in 
building satisfaction and resilience among 
health care workers.30 Collective support 
for health care workers at the beginning of 
the pandemic seemed universal. Support, 
ranging from nightly neighbourhood 
cheers to donated meals from local restau
ranteurs, served as forms of recognition 
that may have helped mitigate stress. 
Support from family and friends has also 
been shown to contribute to a sense of 
purpose and belonging with a direct 
impact on preventing psychological dis
tress and fostering compliance and posi
tive attitudes towards infection control 
restrictions.19

PPE is a safeguard for frontline staff dur
ing infectious diseases outbreaks and wor
ries about PPE availability (often perceived 
to demonstrate lack of institutional sup
port) has been a predictor of worse psy
chological outcomes.4,31,32 Our study finds 
that trust in organizational measures is 
associated with degree of psychological 
distress, and suggests that understanding 
each measure’s role in infection preven
tion and the rationale for changes to pro
tocols in the face of emerging information 
on transmission is beneficial for health 
care workers. The ability to adhere to 
infection prevention and control protocols 
can promote a level of selfefficacy for per
sonal safety31, while a consistent reliable 
supply of PPE provides a sense of care 
and support on an institutional level4,32. 
Our findings demonstrate that levels of 
trust in the protective measures imple
mented by the hospital—adequate PPE, 
visitor screening and perceived effective
ness of alcohol hand rinse—were related 

to symptoms of distress. Having confi
dence and trust in infection control mea
sures may result in less distress; however, 
trying to properly follow infection control 
measures may increase distress, particu
larly when recommendations regarding 
which measures are needed undergo fre
quent changes.

During the pandemic, information has 
been rapidly changing, making bidirec
tional communication and transparency 
vital.33 A qualitative study of health care 
workers’ experiences during the pandemic 
found that organizational transparency 
helped mitigate stress and a fear of uncer
tainty and to navigate changing protocols 
and information.30 Effective strategies for 
daily communication are necessary to 
minimize misunderstandings that may 
heighten distress.34 Strategies for receiving 
and integrating feedback from frontline 
health care workers need to be well
defined and addressed.35 Data gaps and a 
lack of transparency have been found to 
be an ongoing issue that undermine trust 
in the pandemic response.36

Limitations

This study has several limitations. First, in 
order to include physicians, nurses, allied 
health and nonclinical health care work
ers, it was necessary to use a nontargeted 
email link, which did not allow us to esti
mate the response rate. Using nontargeted 
email links did not allow us to track the 
number of health care workers who saw 
the email and decided not to participate.

Second, several hospitals were involved in 
the study, and we are unable to determine 
possible differences in mitigating or exacer
bating factors at individual organizations. 
In addition, we did not enquire as to 
whether mental health conditions or for
mal mental health supports existed prior to 
the pandemic; knowing this would have 
helped assess their contributions to the 
psychological distress that we document.

Finally, the data were collected during the 
first wave of the pandemic, between 14 
May and 3 July 2020 for all four centres. 
Reporting biases, especially during a time 
of high stress, may have led some to com
plete the survey more positively and oth
ers to complete it more negatively. A 
followup survey could provide informa
tion about longerterm coping strategies 
and supports that the participants may 
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have used as well as changing perceptions 
of and trust in infection control measures.

Conclusion

Emotional support plays a significant role 
in the mental health of health care work
ers. While formal mental health support is 
important, the emotional support network 
of family, friends and colleagues is also 
valuable for health care workers to rely 
on. These connections, especially the sup
port of household members, play an inte
gral role in the holistic wellbeing of health 
care workers.

Varying levels of confidence in the ade
quacy of infection control procedures and 
perception of clear communication as it 
relates to control strategies appears to be 
inversely related to levels of stress and 
uncertainty. In addition to information 
on organizationwide measures, providing 
insights on healthy personal coping 
behaviours may support worker wellness 
and retention, ensuring a sustainable, 
healthy and robust workforce.
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