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Abstract
Objectives We aimed to assess social patterns of handwashing, social distancing, and working from home at the start of the
COVID-19 pandemic in Canada, and determine what proportions of the overall prevalence and social inequalities in
handwashing and social distancing are related to inequalities in the opportunity to work from home, to guide pandemic pre-
paredness and response.
Methods Using cross-sectional data from the Canadian Perspectives Survey Series, collected between March 29 and April 3,
2020, among Canadian adults (N=4455), we assessed prevalence of not working from home, social distancing in public, or
practicing frequent handwashing, according to age, sex, marital status, immigration, education, chronic disease presence, and
source of COVID-19 information. Multivariate regression, population attributable fraction estimation, and generalized product
mediation analysis were applied.
Results Absence of frequent handwashing and distancing was more common among those working outside than within the home
(prevalence differences of 7% (95%CI: 4, 10) and 7% (95%CI: 3, 10), respectively). Inequalities in handwashing and distancing
were observed across education and immigration status. Over 40% of the prevalence of non-uptake of handwashing and
distancing was attributable to populations not being able to work from home. If all worked from home, over 40% (95% CI: 8,
70) of education-based inequalities in handwashing and distancing could be eliminated, but differences by immigration status
would likely remain.
Conclusion For pandemic response, both workplace safety initiatives and mechanisms to address the inequitable distribution of
health risks across socio-economic groups are needed to reduce broader inequalities in transmission risk.

Résumé
Objectifs Nous avons cherché à évaluer les habitudes sociales en matière d’hygiène des mains, de distanciation physique et de
travail à domicile au début de la pandémie de la COVID-19 au Canada, et à déterminer quelles proportions de la prévalence
globale et des inégalités sociales en matière d’hygiène des mains et de distanciation physique sont liées aux inégalités dans la
possibilité de travailler à domicile (le télétravail), afin de guider la préparation et la réponse à la pandémie.
Méthodes À l’aide des données transversales de la Série d’enquêtes sur les perspectives canadiennes 1, recueillies entre le 29
mars et le 3 avril 2020 auprès d’adultes canadiens (N=4 455), nous avons évalué la prévalence du travail hors du domicile, de la
non-distanciation physique en public et de l’absence de lavage fréquent des mains, en fonction de l’âge, du sexe, de l’état civil, de
l’immigration, de l’éducation, de la présence de maladies chroniques et de la principale source déclarée d’information sur la
COVID-19. Une régression multivariée, une estimation de la fraction attribuable dans la population et une analyse de médiation
par produit généralisé ont été appliquées.
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Résultats L’absence de lavage fréquent des mains et de distanciation physique étaient déclarées plus fréquemment chez les personnes
travaillant à l’extérieur qu’à l’intérieur du domicile (différences de prévalence de 7 % (IC 95 % : 4, 10) et 7 % (IC 95 % : 3, 10),
respectivement). Des inégalités en matière de lavage fréquent des mains et de la pratique de distanciation physique ont été observées en
fonction du niveau d’éducation et du statut d’immigration. Plus de 40%de la prévalence de la non-pratique du lavage fréquent desmains
et de la distanciation physique était attribuable au fait que les populations ne pouvaient pas travailler à domicile. Si toutes les personnes
travaillaient à domicile, plus de 40 % (IC 95 % : 8, 70) des inégalités liées au niveau d’éducation en matière de lavage des mains et
distanciation physique pourraient être éliminées, mais les inégalités au niveau du statut d’immigration en matière de ces deux
comportements subsisteraient probablement.
Conclusion Pour la répondre à la pandémie, il faut à la fois des initiatives de sécurité au travail, ainsi que des mécanismes visant à
remédier à la répartition inéquitable des risques sanitaires entre les groupes socio-économiques pour réduire les inégalités plus
larges en matière de risque de transmission.

Keywords COVID-19 . SARS-CoV-2 . Behaviour . Prevention . Health equity . Canada
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Introduction

To prevent the transmission of the coronavirus disease
(COVID-19)-causing severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2), several behavioural changes have
been encouraged, including practices of social distancing, in-
creased handwashing, andwhen possible, working from home.
Public health theory and research (Andersen 2008; Bandura
and Walters 1977; Sen 1993; Solar and Irwin 2010) indicate
that, above and beyond individual beliefs (Rosenstock 1974),
the uptake of health-related behaviours is heavily determined
by social determinants, such as gender, race, income, educa-
tion, occupation, and housing, which facilitate or constrain
opportunities to engage in these behaviours (Cohn 2014;
Semenza 2010).

Evidence from past outbreaks of genetically similar
coronaviruses to SARS-CoV-2 is limited, though available
studies suggest that several of these determinants—namely
gender, education, and occupation—were associated with
the uptake of protective measures like frequent handwashing
and social distancing following SARS-CoV-1 outbreaks in
2002 and MERS-CoV in 2012 (Lau et al. 2003; Quah and
Hin-Peng 2004; Tan et al. 2004; Yang et al. 2019). In the
COVID-19 era, a growing body of evidence corroborates
these earlier findings. First, evidence from several countries
of large racial and socio-economic inequalities in COVID-19
incidence (Chen et al. 2020; Chung et al. 2020) is highly
suggestive of social inequalities in SARS-CoV-2 exposure.
Second, some of the largest COVID-19 outbreaks have so
far been observed in settings where social distancing is diffi-
cult to achieve, such as long-term care homes, prisons, and
meatpacking facilities (Günther et al. 2020; Solis et al. 2020).
Furthermore, certain occupations are associated with higher
likelihood of mortality from COVID-19 (Chen et al. 2021).
Third, studies that examined the uptake of health-related be-
haviours have also found that several social determinants of

health are associated with the likelihood of handwashing
(Alsan et al. 2020; Brown et al. 2020) and social distancing
(Atchison et al. 2021; Brankston et al. 2021; Garnier et al.
2021; Jay et al. 2020; Weill et al. 2020). Specifically, employ-
ment status has been identified as one of the important indi-
cators of ability to take up protective behaviours (Brankston
et al. 2021). Despite this early evidence, equity-related
COVID-19 data are still relatively limited (Blair et al. 2021;
Upshaw et al. 2021). The studies so far have been mostly
descriptive and have not tested the mechanisms underlying
the relationship between social determinants of health and
the uptake of these behaviours.

In this study, we address these gaps in the literature by draw-
ing on a nationally representative sample of Canadians aged 15
years and older who participated in the Canadian Perspectives
Survey Series (CPSS) between March 29 and April 3, 2020
(Statistics Canada 2020d), to assess how the uptake of protec-
tive behaviours was socially patterned across Canadian society
at the start of the pandemic. At the time of data collection,
COVID-19 had just been declared a global pandemic
(March 11). Cumulative COVID-19 case counts were still rel-
atively limited across provinces and territories (N=6255 in
Canada overall; n=2840 in Quebec, n=1355 in Ontario,
n=884 in British Columbia, n=621 in Alberta, and less than
n=200 in the other jurisdictions on March 29, 2020) (Public
Health Agency of Canada 2021). Travel and border restrictions
had recently been introduced in Canada (March 16), and many
jurisdictions had started to close non-essential workplaces.
However, it was before the scientific community understood
the details of the modes of SARS-CoV-2 transmission (e.g.,
droplet or aerosol transmission versus fomite transmission),
before jurisdictions (including the Chief Public Health Officer
of Canada) urged or mandated the wearing of non-medical
masks when in public, and before subsequent waves of the
pandemic, between and across which jurisdictions eased “shut-
down” restrictions (Vogel 2020). Using the very first wave of
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the CPSS, this study provides a baseline assessment of social
inequalities in behaviour uptake, and of the potential mecha-
nisms explaining observed social inequalities, at the start of the
pandemic, using the best possible source of Canadian data.
Having this baseline is essential to assess how behaviours and
critical social determinant pathways may have changed
throughout the pandemic in Canada.

Our primary objective was to assess the associations be-
tween individual-level social characteristics and the uptake of
three behavioural outcomes: increased handwashing, social
distancing, and working from home. As behaviour uptake
may be influenced by individuals’ ability to work from home,
our second objective was to assess what proportion of the
population prevalence of the absence of handwashing and
social distancing behaviours was attributable to those
employed not being able to work from home. Our third objec-
tive was to estimate the proportion of social inequalities in
behaviour prevalence that could be eliminated if all who were
employed could work from home.

Methods

Data and sample

We conducted a cross-sectional study using data from the
first wave of Statistics Canada’s CPSS. The CPSS is a
voluntary online survey sent to a subsample of respon-
dents to Statistics Canada’s Labour Force Survey (LFS).
The CPSS captures a nationally representative sample of
residents aged 15 years and older of all ten of the
country’s provinces. The sampling frame includes full-
time members of the Canadian Armed Forces, and ex-
cludes residents in the territories, and institutions and
populations living in remote areas or areas with low pop-
ulation density, or on First Nation reserves and other set-
tlements (Statistics Canada 2020d). CPSS data collection
occurred between March 29 and April 3, 2020 (capturing
the labour market reference period from March 22 to
March 28, 2020, behaviours and policy impacts occurring
between March 29 and April 3, 2020) (Statistics Canada
2020a). A sign-up survey was performed between January
15 and March 15, 2020; n=7242 (23%) agreed to partic-
ipate and were sent the survey link, and n=4627 (64%)
participated in the survey (cumulative response rate of
15%) (Statistics Canada 2020d).

Measures

Several conceptual frameworks have been proposed to ex-
plain the determinants of health-related behaviours, and their
relationships. In this study, we utilize Andersen’s Health
Behaviour Model (Andersen 2008), which is useful for its

easy adaptation to a wide range of health behaviours (after
its original design of measuring behavioural uptake of
healthcare services), and for the structure it provides to help
outline the assumed relationships between “predisposing”,
“enabling”, and “need-related” determinants, which facilitate
or constrain opportunities to engage in these behaviours and
shape unfair and avoidable health inequalities (i.e., health in-
equities) (Arcaya et al. 2015; von Lengerke et al. 2014).
Figure 1 summarizes the assumed associations between study
measures, including individual-level social characteristics and
behavioural outcomes, structured using an adaptation of
Andersen’s Health Behaviour Model (Andersen 2008). A list
of survey questions used to derive our study measures is pro-
vided in Supplementary File 1.

Predisposing, enabling social characteristics,
and need-related factors

Individual-level social characteristics measured were age (15–24,
25–44, 45–64, 65 years and older), sex (male, female), marital
status (“partnered”, i.e., married or living with a common-law
partner, or “not partnered”, i.e., single, widowed, or separated),
immigrant status (immigrant, born in Canada) and educational
attainment (less than high school, high school diploma to colle-
giate, bachelor’s degree and above) (Fig. 1). The CPSS did not
collect information on respondents’ race or ethnicity, gender iden-
tity, income level, household size, caregiving status, nor sector or
type of employment.

Insofar as behavioural changes can also be determined by
one’s personal risk assessment and perceived “need” or by
perceived experts’ recommendations (Fig. 1) (Andersen
2008), we also measured respondents’ self-report of chronic
conditions (i.e., “compromised immune system”, “diabetes”,
or “a chronic condition affecting your lungs, heart, or kid-
neys”), which are known to be associated with a higher risk
of COVID-19 complication (Chow et al. 2020), and their pri-
mary source of COVID-19-related information. Three groups
of sources were used: news media; social contacts (friends,
family) or social media; and official health or public health
sources (municipal, provincial, or federal health sources,
health professionals, workplace, or schools).

Health-impacting behaviours: handwashing, social distancing
in public, working from home

Respondents were asked to indicate which of a list of precautions
they took to reduce their risk of exposure to SARS-CoV-2. In this
study, we assessed whether respondents indicated that they had
adopted (yes/no) any of the following behaviours: “washed your
handsmore regularly”; “used social distancingwhen out in public
(i.e., made changes in your everyday routine to minimize close
contactwith others)”; and “worked fromhome”. Social distancing
or “physical distancing” refers to the recommended act of keeping
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a space of 2 m or 6 feet from those who are not part of one’s
household, to limit face-to-face contact and potential spread of
SARS-CoV-2 (PublicHealthAgency of Canada 2020). Themea-
sure indicating whether respondents “worked from home” was
used in combination with a question asking whether respondents
were currently employed, allowing for a comparison of the fol-
lowing three groups: those who reported being employed and
working from home; those who reported being employed and
not working from home; and those who reported not being
employed. This measure was also assessed as a potential mediat-
ing factor in the relationship between social characteristics and
behaviours of handwashing and social distancing. The CPSS 1
questionnaire did not include items on other protective behav-
iours, such as the use of non-medical masks or face coverings.
The use of non-medical masks was only recommended by
Canadian federal public health officials as of April 6, 2020, after
the CPSS 1 data collection period had been completed.

Analysis

For the primary objective of assessing associations between
individual-level social characteristics and the uptake of
handwashing, social distancing, and working from home,
first, descriptive analyses were used to assess the distribution
of behaviours across social characteristics. Then, multivariate
logistic regression models were used to assess the covariate-
adjusted associations (expressed as odds ratios) between each
social characteristic and behaviour. As measures of COVID-
19 information source and chronic disease presence may con-
tribute to the confounding of the associations between work-
place status and behaviours (Supplementary File 2,
Figure S1), models were also adjusted for these factors.
Using predicted probabilities from the latter models,
covariate-adjusted behaviour prevalence differences (PD)
were computed (Williams 2012).

For the second objective of assessing what proportion of
the population prevalence of the absence of handwashing and
social distancing behaviours was attributable to those
employed not being able to work from home, predicted prob-
abilities obtained from the modeling output for the first objec-
tive were used to contrast potential covariate-adjusted behav-
iour prevalence estimates across two possible scenarios: one
where all measure values remained the same, the other where
all those employed were working from home (Newson 2013).
This yielded the proportion of the population prevalence (pop-
ulation attributable fractions or “PAF”) of the absence of
handwashing and social distancing that was attributable to
those employed and not able to work from home (Newson
2013).

Assuming that place of work may represent a mediating
factor (“mediator”) between social characteristics and behav-
iours such as handwashing and social distancing, the third
objective was to estimate the proportion of social inequalities
in handwashing and distancing behaviour that could be elim-
inated if all who were employed could work from home. For
this objective, we applied the generalized product mediation
analysis method, which requires three steps (Naimi et al.
2016). First, a covariate-adjusted generalized linear log-
binominal link model was used to estimate the total adjusted
association (referred to as the total effect or “TE”) between
social characteristics and each behaviour, respectively, with-
out adjustment for the mediator variable of workplace status.
As a second step, these models were adjusted for workplace
status (i.e., setting the hypothetical mediator value such that all
worked from home). As recommended for this method
(VanderWeele 2015), at this modeling step, product terms
between the social characteristics and workplace status were
tested to account for potential heterogeneity of the effect of
workplace status on behaviours across social groups (no effect
modification was observed). The coefficient values in these

Fig. 1 A summary of potential
individual-level social determi-
nants of personal health practices
to prevent COVID-19 infection
presented using an adaptation of
Andersen’s Health Behavioural
Model (2008)
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mediator-adjusted models are assumed to yield the direct as-
sociations between the social characteristics and the behav-
iours (referred to as the controlled direct effect or “CDE”).
In a counterfactual framework (Naimi et al. 2016), if we as-
sume havingmeasured all mediator-outcome confounders, the
CDE can be defined as the remaining covariate-adjusted social
inequality in behaviour prevalence had all individuals been
assigned (possibly counterfactually) the protective mediator
values (i.e., working from home) (Naimi et al. 2016). If the
social inequalities in work location explain, at least in part,
broader social inequalities in protective behaviour uptake, we
would expect to see a proportion of the inequality eliminated.
The proportion eliminated was estimated on an excess relative
risk scale (using relative risk [RR] estimates from TE and
CDE models (Naimi et al. 2016)) as follows: (RRTE -
RRCDE) / (RRTE -1) (VanderWeele 2015). Confidence inter-
vals were estimated using the bootstrap method (1000 repli-
cations) (VanderWeele 2015). Since the estimation of the PE
relies on the assumption of no unmeasured confounding of the
mediator-outcome relationship (VanderWeele 2015), we
assessed how large associations would have to be between
an unmeasured factor and both the mediator and outcome
for the true PE estimates to be null (0%) applying bounding
formulas (VanderWeele 2016).

All analyses were conducted using Stata 16 (StataCorp,
L.L.C. Stata statistical software: release 16. College Station,
TX, 2019). This project was approved by the Canadian
Research Data Centre at the University of Toronto, and was
exempt from ethics review due to secondary use of
anonymized survey data.

Results

Of the CPSS sample (N=4455), 52% were female, 47% were
younger than 45 years of age, 22% were immigrants, 63% were
partnered, 28% had a bachelor’s degree, 14% had less than a high
school diploma, and 51%were employed (Table 1)—slightly less
than what was observed (62% employed) in the general popula-
tion in January 2020 (andMarch 2019) (Statistics Canada 2020b,
2020c). Approximately 18% of the sample reported having at
least one chronic condition (Table 1). Regarding COVID-19 in-
formation source, 35% reported utilization of official public health
publications, their school or work, 52% turned to news media,
and 13% accessed information through friends, family, or social
media (see Supplementary File 2, Table S1 for detailed use by
social characteristics).

Social patterning of workplace status, handwashing,
and social distancing behaviours

Overall, 23% of respondents worked from home, 28%worked
outside the home, and 49% were not employed (Table 1).

Compared with females, males were more likely to be
employed and working outside of the home and less likely
to be unemployed (Fig. 2). Unsurprisingly, unemployment
was most common among those above 65 years (85% preva-
lence), due to retirement (Table 1). Working from home was
most common among those with a bachelor’s degree (45%
prevalence) compared with those who had less than a high
school diploma (5% prevalence) or up to collegiate education
(17% prevalence) (Table 1)—and these differences persisted
after covariate adjustment (Fig. 2; odds ratio values are
presented in Supplementary File 2, Table S2).

The majority (>85%) of respondents reported an uptake in
handwashing and social distancing behaviours (Table 1).
Overall, 8% of respondents reported not increasing their
handwashing frequency and 13% reported not social distanc-
ing while in public. Absence of increased handwashing was
more prevalent among those without a high school diploma
(14% prevalence) than among those with a bachelor’s degree
(5% prevalence); and among those working outside the home
(9% prevalence) and those unemployed (10% prevalence),
compared with those working from home (3% prevalence)
(Table 1). These inequalities persisted after covariate adjust-
ment (Fig. 3, Table S2). No statistically significant differences
in the crude or covariate-adjusted prevalence of handwashing
behaviours were observed according to chronic disease pres-
ence (Table 1, Fig. 3) or source of COVID-19 information
(Table 1, Fig. 3).

Absence of social distancing was also more common
among those without a high school diploma (19% prevalence)
and those with up to collegiate education (14% prevalence)
than those with a bachelor’s degree (7% prevalence)
(Table 1)—and this inequality persisted after covariate adjust-
ment (Fig. 3, Table S2). The absence of social distancing was
also more common among immigrant respondents and those
who were not working from home (Fig. 3). In this early stage
of the pandemic, younger adults were more likely to practice
distancing than those aged over 65 years (Fig. 3, Table S2).
No statistically significant differences in the crude or
covariate-adjusted prevalence of social distancing behaviours
were observed according to chronic disease presence (Table 1,
Fig. 3) or source of COVID-19 information (Table 1, Fig. 3).

The contribution of workplace status to the social
patterning of handwashing and social distancing

Adjusting for all covariates, up to 54% (95% CI 33, 75) of the
population prevalence of no change in handwashing (8%
overall prevalence) and 40% (95% CI 17, 62) of the popula-
tion prevalence of not practicing social distancing (overall
13% prevalence) may be attributable to individuals who were
employed but not able to work from home (Supplementary
File 2, Figure S3).

822 Can J Public Health  (2021) 112:818–830



Ta
bl
e
1

C
ha
ra
ct
er
is
tic
s
of
C
PS

S
1
re
sp
on
de
nt
s
(N
=
44
55
)a
nd

di
st
ri
bu
tio

n
of
th
e
ab
se
nc
e
of
pr
ot
ec
tiv

e
be
ha
vi
ou
rs
(n
o
ha
nd
w
as
hi
ng

in
cr
ea
se
,n
o
so
ci
al
di
st
an
ci
ng

in
pu
bl
ic
,n
ot
w
or
ki
ng

fr
om

ho
m
e)
ac
ro
ss

re
sp
on
de
nt
s’
so
ci
al
ch
ar
ac
te
ri
st
ic
s

O
ve
ra
ll
sa
m
pl
e

(N
=
44
55
)

E
m
pl
oy
m
en
t/w

or
kp
la
ce

N
o
ha
nd
w
as
hi
ng

in
cr
ea
se

N
o
so
ci
al
di
st
an
ci
ng

in
pu
bl
ic

E
m
pl
oy
ed
,w

or
ki
ng

fr
om

ho
m
e
(W

F
H
)

E
m
pl
oy
ed
,n
ot

W
FH

N
ot

em
pl
oy
ed

C
ol
um

n
%

(9
5%

C
I)

%
(9
5%

C
I)

%
(9
5%

C
I)

%
(9
5%

C
I)

%
(9
5%

C
I)

%
(9
5%

C
I)

O
ve
ra
ll

23
(2
2,
25
)

28
(2
6,
30
)

49
(4
7,
51
)

8
(7
,9
)

13
(1
1,
15
)

S
ex Fe
m
al
e

52
(5
1,
53
)

22
(1
9,
24
)

23
(2
1,
26
)

55
(5
2,
58
)

7
(5
,9
)

13
(1
1,
15
)

M
al
e

48
(4
7,
49
)

25
(2
3,
28
)

33
(2
9,
36
)

42
(3
9,
45
)

9
(7
,1
2)

13
(1
1,
15
)

A
ge

(y
ea
rs
)

65
an
d
ov
er

21
(2
0,
21
)

7
(6
,1
0)

7
(5
,1
0)

85
(8
2,
88
)

8
(6
,1
1)

19
(1
5,
24
)

45
–6
4

32
(3
2,
32
)

26
(2
3,
30
)

33
(3
0,
37
)

40
(3
7,
44
)

7
(6
,1
0)

13
(1
0,
16
)

25
–4
4

33
(3
3,
34
)

36
(3
3,
40
)

38
(3
4,
42
)

26
(2
3,
30
)

7
(5
,1
0)

11
(8
,1
5)

15
–2
4

14
(1
4,
15
)

11
(6
,1
7)

22
(1
6,
30
)

67
(5
8,
75
)

10
(5
,1
9)

9
(5
,1
4)

M
ar
ita
ls
ta
tu
s

Pa
rt
ne
re
d

63
(6
2,
65
)

26
(2
3,
28
)

29
(2
7,
32
)

45
(4
3,
48
)

7
(6
,9
)

14
(1
1,
16
)

N
ot

pa
rt
ne
re
d

37
(3
5,
38
)

20
(1
7,
23
)

25
(2
2,
29
)

55
(5
1,
59
)

9
(7
,1
3)

12
(9
,1
4)

E
du
ca
tio

na
la
tta
in
m
en
t

B
ac
he
lo
r’
s
an
d
ab
ov
e

28
(2
7,
30
)

45
(4
1,
49
)

21
(1
9,
25
)

34
(3
0,
38
)

5
(4
,7
)

7
(6
,9
)

H
ig
h
sc
ho
ol

(H
S)

to
co
lle
gi
at
e

58
(5
6,
60
)

17
(1
5,
20
)

32
(2
9,
35
)

51
(4
8,
54
)

8
(6
,1
0)

14
(1
2,
17
)

L
es
s
th
an

H
S

14
(1
2,
16
)

5
(3
,9
)

23
(1
7,
31
)

72
(6
4,
79
)

14
(8
,2
3)

19
(1
2,
27
)

Im
m
ig
ra
tio

n
st
at
us

B
or
n
in

C
an
ad
a

78
(7
6,
80
)

23
(2
1,
25
)

28
(2
6,
30
)

49
(4
6,
51
)

7
(6
,9
)

12
(1
0,
13
)

Im
m
ig
ra
nt

22
(2
0,
24
)

24
(1
9,
28
)

28
(2
3,
33
)

49
(4
3,
55
)

10
(7
,1
4)

18
(1
4,
23
)

C
hr
on
ic
co
nd
iti
on

N
o
ch
ro
ni
c
co
nd
iti
on

82
(8
1,
84
)

25
(2
3,
27
)

27
(4
6,
43
)

46
(4
3,
48
)

8
(6
,1
0)

13
(1
1,
15
)

C
hr
on
ic
co
nd
iti
on

18
(1
6,
19
)

18
(1
4,
22
)

20
(1
6,
24
)

63
(5
8,
67
)

7
(5
,1
1)

14
(1
0,
18
)

So
ur
ce

of
C
O
V
ID

-1
9
in
fo
rm

at
io
n

O
ff
ic
ia
l/p

ro
vi
de
r/
w
or
k/
sc
ho
ol

35
(3
3,
38
)

24
(2
1,
27
)

32
(2
8,
36
)

44
(4
0,
48
)

7
(5
,9
)

10
(8
,1
3)

N
ew

s
52

(4
9,
54
)

25
(2
2,
27
)

26
(2
4,
29
)

49
(4
6,
52
)

8
(6
,1
0)

14
(1
2,
17
)

So
ci
al
/s
oc
ia
lm

ed
ia

13
(1
1,
15
)

17
(1
3,
22
)

22
(1
8,
28
)

61
(5
4,
67
)

11
(7
,1
6)

15
(1
0,
21
)

W
or
ki
ng

fr
om

ho
m
e
(W

FH
)

E
m
pl
oy
ed
,W

FH
23

(2
2,
25
)

3
(2
,5
)

5
(4
,8
)

E
m
pl
oy
ed
,n
ot

W
FH

28
(2
6,
30
)

9
(7
,1
2)

16
(1
3,
19
)

N
ot

em
pl
oy
ed

49
(4
7,
51
)

10
(8
,1
3)

14
(1
1,
17
)

823Can J Public Health  (2021) 112:818–830



3 (0, 7)

16 (13, 20)

24 (19, 28)

12 (3, 22)

−1 (−4, 3)

−24 (−29, −20)

−35 (−42, −29)

−3 (−8, 1)

1 (−4, 5)

2 (−1, 6)

−2 (−7, 3)

S
ex

A
g

e
M

ar
it

al
E

d
u

ca
ti

o
n

M
ig

ra
ti

o
n

C
o

n
d

it
io

n
In

fo
rm

at
io

n

−40 0 40

Female (Ref.)

Male

 65 and over (Ref.)

45−64 years

25−44 years

15−24 years

Partnered (Ref.)

Not partnered

Bachelor’s and above (Ref.)

Highschool, less than Bachelor’s 

Less than highschool

Born in Canada (Ref.)

Immigrant to Canada

No condition (Ref.)

Chronic condition

Official/Work/School (Ref.)

News

Social/Social media

Covariate−adjusted prevalence difference (%) (95% CI)

(a) Prevalence of employed, working from home

8 (4, 12)

26 (21, 30)

31 (26, 36)

14 (5, 23)

−2 (−6, 2)

14 (10, 18)

15 (5, 25)

5 (−1, 15)

−6 (−11, 0)

−6 (−10, −2)

−9 (−15, −3)

−40 0 40
Covariate−adjusted prevalence difference (%) (95% CI)

(b) Prevalence of employed, outside the home

−11 (−15, −7)

−42 (−47, −37)

−55 (−60, −49)

−26 (−38, −15)

3 (−2, 7)

11 (6, 15)

21 (10, 31)

−1 (−7, 5)

5 (0, 10)

3 (−1, 8)

11 (4, 18)

−40 0 40
Covariate−adjusted prevalence difference (%) (95% CI)

(c) Prevalence of unemployed

Fig. 2 Covariate-adjusted prevalence differences in a being employed and working from home, b being employed and not working from home, and
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Among those employed, working from home was not esti-
mated to be able to reduce the observed covariate-adjusted
immigration-based inequalities in handwashing (RRTE =2.05
(95% CI 1.20, 3.60)) or social distancing (RRTE= 1.77 (95%
CI 1.11, 2.82)); all proportion eliminated estimates crossed the
null (Fig. 4).

However, it was estimated that large proportions (>40%) of
the observed covariate-adjusted education-based inequalities
in handwashing (up to collegiate versus bachelor’s degree
RRTE=1.99 (95%CI 1.20, 3.30)) and social distancing (< high
school versus bachelor’s degree RRTE=2.56, (95% CI 1.27,

5.15); up to collegiate versus bachelor’s degree RRTE=1.94
(95% CI 1.24, 3.04)) could be eliminated if all worked from
home (Fig. 4) (full model output in Supplementary File 2,
Table S3).

Though observed covariate-adjusted inequalities in behav-
iours are likely robust to potential unmeasured confounding—
with an unmeasured factor having to have as large an associ-
ation with the behavioural outcomes than any of the observed
measures in the study (i.e., RR >3 to 5, Tables S3–S5)—
proportion-eliminated estimates should be interpreted with
caution, given that they may be explained away if an

Fig. 4 Among employed Canadian Perspectives Survey Series
respondents (N=2407), covariate-adjusted “total effect” (TE) and “con-
trolled direct effect” (CDE) (if all worked from home [WFH]) of lower

education and immigration status on a no increase in handwashing and
b no social distancing in public—and the proportion of the inequalities
that could be eliminated (PE) if all worked from home
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unmeasured confounder has an association of RR=2 to 2.5
with the mediator and outcome (i.e., as large as the association
for education and immigration status and these behaviours)
(Table S5). Measures such as race/ethnicity and income were
not included in the CPSS 1 questionnaire and would be im-
portant to consider as potential confounders in future studies.

Discussion

In a nationally representative sample of Canadian adults, three
behaviours that are known to be protective of SARS-CoV-2
transmission—working from home, increased handwashing,
and social distancing—tended to be socially patterned, with
the most prominent inequalities observed across groups by
age, educational attainment, and immigration status.
Behaviours such as increased handwashing and social distanc-
ing were strongly associated with respondents’ employment
and workplace status. Overall, over 50% of the population
prevalence of not increasing handwashing, and 40% of the
population prevalence of not social distancing in public were
attributable to those employed not being able to work from
home.Mediation analyses suggest that between 40% and 60%
of the observed education-based inequalities in both behav-
iours could be eliminated if everyone, regardless of education
status, could work from home. However, workplace status did
not appear to mediate the association between immigration
status and behaviour uptake—indicating that other determi-
nants are likely driving this inequality.

Findings of educational attainment and occupation-related so-
cial inequalities in individual-level uptake of protective behav-
iours such as handwashing are consistent with those observed in
other jurisdictions (Atchison et al. 2021) as well as during previ-
ous outbreaks of respiratory diseases, such as MERS-CoV and
SARS-CoV (Quah and Hin-Peng 2004; Yang et al. 2019).
Aligned with our adaptation of Andersen’s Health Behaviour
Model (Andersen 2008), educational attainment appears to repre-
sent an “enabling” determinant of health behaviour, namely by
shaping individuals’ opportunity to work from home. The finding
that education-based inequalities in behavioural changes are likely
attributable to not being able to work from home is aligned with
previous suggestions that lower socio-economic status (SES)
workers may be less likely to socially distance because of their
work in dense social spaces (Barbieri et al. 2020; European
Centre for Disease Prevention and Control 2020). These findings
are aligned with public health findings that health risks tend to be
distributed unevenly across society according to individuals’ so-
cial and economic position (Link and Phelan 1995).

The results of this study suggest that, during the early lock-
down, an important barrier to protective behaviour uptake was
workplace status. Some jobs were “riskier” because they
could not be done from home, and these tended to be held
by those with less education. These findings have several

implications for pandemic preparedness and response plan-
ning (Haworth-Brockman and Betker 2020). First—
consistent with the “hierarchy of controls” concept in hazard
prevention (Centers for Disease Control and Prevention
2015; Dehghani et al. 2020)—our results highlight the need
to mitigate risk in employment spaces. This can include the
implementation of evidence-based guidelines, regulations,
and enforcement strategies so that employees can easily take
up protective behaviours across workplace environments—
including break and changing rooms, dormitories, and trans-
port services (European Centre for Disease Prevention and
Control 2020). These interventions would complement rec-
ommended structural changes, such as well-maintained venti-
lation systems, regular testing protocols, provision of and suf-
ficient training regarding personal protective equipment, and
ensuring the health, employment, and income protection for
those diagnosed with COVID-19 (European Centre for
Disease Prevention and Control 2020). Second, broader poli-
cy measures may be warranted to protect the health of vulner-
able workers who are disproportionately exposed to “risky”
workplaces—many of which are also “risky” in the sense that
they are low paying and precarious (Benach et al. 2014;
McClure et al. 2020). Workplace rights protections (De
Maio and Kemp 2010) and compensatory measures to offset
these co-occurring socio-economic risks could include higher
wages, greater job security, and improved social protections
such as access to hazard pay and paid sick days during public
health emergencies (Hecker 2020; Yearby and Mohapatra
2020). These measures may be needed to ensure that work-
place conditions do not reinforce and perpetuate the socio-
economic marginalization of vulnerable groups such as immi-
grants and those with lower educational attainment.

Third, outside of the workplace, interventions that reduce the
overall distribution of health risks across vulnerable groups may
also contribute to reducing inequalities in the uptake of protective
behaviours, and COVID-19 incidence. For instance, since house-
hold contacts are at high risk of infection (Bi et al. 2020), and
since crowded and multigenerational households are more com-
mon among immigrant populations (Haan 2011) and low-income
earners (Tam 2021), interventions to ensure sufficient space for
households to practice self-isolation are needed (Tam 2021).
Strategies that have been recommended to improve overall access
to quality housing include interventions to increase access to
affordable housing (e.g., investment in social housing (Novac
et al. 2002)) and income support (e.g., increased governmental
transfers to families, and the proposed development of provincial
and national poverty eradication strategies (Frank et al. 2020)). By
addressing underlying inequalities in exposure risk, these primary
prevention strategies may help reduce the overall disparities in
SARS-CoV-2 transmission and health overall (Badets et al.
2020). Inequalities in other environmental exposures, such as
immigration-based disparities in reliance on public transit (Heisz
and Schellenberg 2004; Lachapelle and Pinto 2016) where social
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distancing may be less feasible (Sy et al. 2020), also warrant
consideration. According to the 2001 census, 21%, 36%, and
49% of individuals who had immigrated to Canada in the previ-
ous 10 years reported use of public transportation in Vancouver,
Toronto, and Montreal, respectively, compared with 11%, 21%,
and 22% of Canadian-born residents in those cities, respectively
(Heisz and Schellenberg 2004). Be it with regard to transit, hous-
ing, or income, scholars have emphasized that reductions in in-
equalities in access to health-promoting resources represent a
mechanism to improve communities’ resilience to public health
crises (Haworth-Brockman and Betker 2020).

This study has several limitations to consider. First, the
CPSS recorded a very low response rate, which threatens the
generalizability of the study findings. Indeed, the unweighted
CPSS sample over-represented those with higher education
and under-represented those under 25 years of age as well as
older Canadians (Statistics Canada 2020a, 2020d). All analy-
ses presented herein were weighted, ensuring higher confi-
dence in the generalizability of the results. Second, data
collection for the CPSS took place over a relatively short time
frame (i.e., 6 days). On the one hand, a longer time frame
would likely have resulted in a higher response rate. On the
other hand, given that respondents were asked questions about
a specific labour market reference period (i.e., March 22 to
March 28), a shorter time frame was likely optimal for
minimizing the risk of recall bias. Third, this study explored
a restricted number of individual-level social markers. Inform-
ation was not available on respondents’ race or ethnicity,
Indigenous identity, gender, income level, household size,
caregiving status, or local area-level social characteristics.
Information describing the precise nature and characteristics
of respondents’ employment (e.g., sector, industry, income,
occupation, and type of contract) was also lacking, prohibiting
a detailed view of the relationship between work environment
factors and behaviour change during the pandemic. Though it
was estimated that the associations between social character-
istics and behaviours are likely robust to potential unmeasured
confounding, residual confounding is likely, and could poten-
tially explain away observed mediation estimates. Studies that
capture a broader range of social and economic measures are
needed to better understand the pathways linking SES to pro-
tective behaviour uptake. Such studies will also be vital for
generating more detailed and nuanced recommendations to
inform pandemic response and preparedness. Fourth, mea-
surement of self-reported behaviours is vulnerable to social
desirability bias and differential reporting according to SES,
which may lead to an over-estimation of behaviour uptake
overall (Krumpal 2013), and a potential under-reporting of
inequalities (Choi and Cawley 2018). Furthermore, the avail-
able questionnaire-based data did not allow a differentiation
between handwashing behaviours across specific settings
(home, at stores, while at work, etc.). This additional informa-
tion would be useful to explore in future studies, allowing for

more precise inequality and mediation measurement. Last,
this study captures a snapshot of social inequalities in protec-
tive behaviours in the early phases of the COVID-19 pandem-
ic in Canada. Studies of behaviour uptake at future time points
are needed, to assess how potential public health restrictions
and interventions throughout the pandemic may have influ-
enced social inequalities across groups and jurisdictions.

Conclusion

Individual-level uptake of social distancing and hand-hygiene
behaviours are essential to preventing the spread of COVID-19.
However, uptake of these behaviours across society has not been
equal, and this study suggests that the workplace was a key factor
contributing to lower overall uptake as well as socio-economic
inequalities in uptake in Canada. Workplace infection prevention
and control protocols to enable behaviour uptake are needed, as
are considerations of how social vulnerabilities across socio-
economic groups can be eliminated to prevent social inequalities
during the COVID-19 and future pandemics.

Contributions to knowledge

What does this study add to existing knowledge?

• Using individual-level data, and both mediation analysis
and population attributable fraction estimation, this study
unpacks the mechanisms linking social characteristics,
such as immigration status or education, to protective be-
haviour uptake.

• The study quantifies how much of the burden of the ab-
sence of handwashing and social distancing in the popula-
tion overall, and the social inequalities in behaviour up-
take, could potentially be eliminated if we could intervene
on the risk pathway associated with working outside the
home.

• Education-based inequalities in opportunities to work from
homewere found to partially mediate observed inequalities
in handwashing and social distancing.

What are the key implications for public health interventions,
practice, or policy?

• Aligned with previous findings, these results suggest that
social and economic factors are likely root causes of pro-
tective behaviour uptake.

• These results highlight the need to mitigate risk in the
workplace, through structural prevention strategies and so-
cial protections.

• Beyond the workplace, policy interventions that improve
social and economic conditions may also contribute to re-
ducing inequalities in the uptake of protective behaviours.
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