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Abstract: Background: The COVID-19 pandemic has seen a considerable expansion in the way work
settings are structured with a continuum emerging between working fully in-person and from
home. The pandemic has also exacerbated many risk factors for poor mental health in the work-
place, especially in public-facing jobs. Therefore, we sought to test the potential relationship be-
tween work setting and self-rated mental health. Methods: We modeled the association of work
setting (only working from home, only in-person, hybrid) on self-rated mental health (Excel-
lent/Very Good/Good vs. Fair/Poor) in an online survey of Canadian workers during the 3 wave
of COVID-19. Mediating effects of vaccination, masking, and distancing were explored due to the
potential effect of COVID-19 related worries on mental health among those working in-person. Re-
sults: Among 1,576 workers, most reported hybrid work (77.2%). Most also reported good self-rated
mental health (80.7%). Exclusive work from home (aOR: 2.79, 95%CI:1.90,4.07) and exclusive in-
person work (aOR: 2.79, 95%Cl: 1.83,4.26) were associated with poorer self-rated mental health than
hybrid work. Vaccine status mediated only a small proportion of this relationship (7%), while mask-
ing and physical distancing were not mediators. Conclusion: Hybrid work arrangements were as-
sociated with positive self-rated mental health. Compliance to vaccination, masking, and distancing
did not meaningfully mediate this relationship.
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Introduction

The COVID-19 pandemic has exacerbated many risk factors for poor mental health
in the workplace. As this pandemic has intensified, with rising cases and deaths globally,
so too have feelings of worry and fear in response to ongoing COVID-19 community trans-
mission (1,2). Studies from across the world have demonstrated that many workers are
afraid of contracting and transmitting COVID-19 while at work (3-6). Fear is an adaptive
defense mechanism for humans when confronted with a risk or danger, however chronic
fear can lead to adverse mental health outcomes and behaviours. In the COVID-19 pan-
demic, fear of COVID-19 has been associated with depression, anxiety, and even impaired
job performance (5). A Canadian study from May 2020 reported that mental health has
worsened since the onset of the COVID-19 pandemic, due in large part to economic un-
certainty and fear of illness (7). Notably, these negative mental health effects have largely
been observed in work settings that are predominantly public-facing and more exposed
to viral transmission (3-5,8-12).

Alongside healthcare workers, many low-wage service workers have been deemed
as essential workers in Canada, and like other front-facing workers at the start of the pan-
demic, these workers have not always had access to safe working environments (3,13). At
several points in the pandemic, many workers had to attend in-person positions without
widespread availability of COVID-19 vaccines or public health mandates, effectively ex-
posing them to anxiety-provoking environments. The pandemic has also heightened bur-
dens that impact mental health among essential workers, including: adopting caretaking
roles of vulnerable family members; choosing between working through illness or taking
time off and facing financial losses when sick; lower job security; reduced income; greater
risk of contracting COVID-19; and slashed work hours (10,14-17). These burdens intersect
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with other socio-demographic factors. For example, ethnic minorities and recent immi-
grants in Canada are more likely to work in low-wage, public-facing positions, which
highlights health equity concerns given the increased risk for COVID-19 transmission and
accompanying mental health disorders in this population (18,19).

While mental health risks are well-known among public-facing workers, it is less
clear what the mental health impacts are on workers who have been able to transition to
working from home. Workers at home may experience a more complex impact of their
work settings on their mental health, despite having a generally lower risk situation (20—
22). Although much of the research studying teleworks impacts on workers mental health
during the pandemic is ongoing, several studies have already shed light on this relation-
ship. For example, some research has shown that workers who were more afraid of
COVID-19 were more productive when working from home (23). When faced with going
back to in-person work, many workers anticipate negative impacts specifically due to con-
cerns about COVID-19 safety (24). Conversely, telework during the pandemic has also
been associated with increases in social isolation and work stress (23,25), family conflict
(22,23), distractions (22,23), as well as food and alcohol consumption (22,26) — which can
all negatively impact the mental health of workers (22). A recent study from Portugal has
shown that employees working from home felt like they needed to appear online and in
touch with their colleagues more often, correlating depression, anxiety and stress (25).

The literature exploring differences in mental health outcomes between workers in
public-facing occupations and those working from home in Canada has been sparse
(13,27). One study conducted in the first half of 2020 measured anxiety and depression
symptoms through GAD-2 and PHQ-2 screeners. These objective measures of mental
health contribute only to a narrow understanding of mental health in relation to overall
wellbeing. Similarly, most of the current research has examined telework during the first
waves of COVID-19. Although useful, this work may not fully capture the impact that
novel interventions such as vaccines and mask mandates have on the mental health of
workers. Unlike in the first waves of the pandemic, Canadians now have access to free
vaccines, masks, and social distancing protocols which are known to protect against
COVID-19. These measures may also mitigate the fear of COVID-19 and its associated
stress for people working in public, front-facing jobs (3). Conversely, we have also expe-
rienced a slow relaxation of public health orders which enforced COVID-19 protection
behaviours, such as social distancing, vaccine, and mask mandates, which may increase
feelings of fear or anxiety about returning to work. Thus, there is a pertinent need to ex-
plore this area to a further degree.

Furthermore, the third wave of the pandemic brought about another layer of nuance
in considering mental health, as vaccine rollout of first doses for the general population
in Canada was underway at this time (28). This development adds complexity in both
negative and positive directions via the potential for increased apprehension and vaccine
hesitancy as well as the potential for reduced mental distress as a result of the sense of
protection offered by the vaccine (29,30). Reduced mental distress due to the availability
of COVID-19 vaccines may also be more likely due to the mentally taxing events of the
first and second waves which saw an overwhelmed healthcare system, mass deaths in
long-term care facilities, and socially isolating lockdown measures.

Presently, at the end of the sixth wave of the COVID-19 pandemic has seen jurisdic-
tions move further away from public health orders, following roll-outs of third doses for
the majority of working age adults in response to the Omicron variant (31,32). It remains
unclear how the ongoing need for vaccine uptake and the turbulent nature of the pan-
demic will impact mental health. Moreover, as many companies and organizations have
transitioned large numbers of staff to working from home or a hybrid of working from
home and in-person work, this work will be relevant for both employers and policy mak-
ers respectively to assess the costs and benefits of different arrangements. Determining
the extent of any differences in mental health related to work-from-home status has clear
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health equity implications for employers and policy makers to ensure best practices
throughout the ongoing COVID-19 pandemic as well as for future public health crises.

This study used survey data collected during the third wave of the COVID-19 pan-
demic in Canada (33) to examine whether there are any differences in self-rated mental
health based on work setting and if so, what contributes to these differences? The dataset
provided a unique opportunity to explore the nuances of self-rated mental health, and
thus, bivariable and multivariable logistic regression models were used to test the hypoth-
esis that mental health status is poorer among individuals who are not working from
home. Additionally, physical distancing and mask wearing, which have been common
practice since the pandemic’s onset, will be tested as mediators due to their potential for
combating pandemic-related stressors related to concerns about COVID-19 transmission
(34). A mediation analysis tested whether COVID-19 vaccination, physical distancing, and
mask adherence — due to their effectiveness as COVID-19 mitigation measures — had sig-
nificant and protective effects on self-rated mental health. In conducting these analyses,
we hypothesized that people working from home or engaging in hybrid work arrange-
ments would have better self-rated mental health than those working exclusively in-per-
son. We further hypothesized that the exposure to COVID-19, as reflected in lack of com-
pliance with public safety COVID-19 prevention guidelines, would partially mediate the
association between working from home and worse self-rated mental health.

Materials and Methods

Study data

The study utilized the Canadian Social Connection Survey (CSCS) dataset, which col-
lected data from April 21 to June 1, 2021. The survey was circulated on the internet using
paid advertising on Facebook, Twitter, Instagram, and Google. Participants were eligible
if they were Canadian residents and 16 years of age or older. Ethics approval was granted
by the University of Victoria Research Ethics Board (Ethics Protocol Number 21-0115) (33).
All participants provided informed consent and were able to complete the questionnaire
in English or French. Given the need to determine mental health effects in various work
settings, the dataset allows for a comprehensive exploration. Inclusion for the current
study was conditional on whether a respondent indicated that they were working during
the COVID-19 pandemic.

A total of 2,286 eligible participants completed the survey. Of these, 1,917 were work-
ing during the COVID-19 pandemic. We excluded participants with missing observations
on the primary outcome (i.e., self-rated mental health) and primary exposure variable (i.e.,
amount of work from home during COVID-19); thus, the analytic sample size for this
analysis was 1,576.

Study Measures
Outcome variable

Self-rated mental health was the primary outcome variable for the study. This varia-
ble has previously shown a strong positive correlation to other mental health morbidity
measures (35) and has been shown to be a better predictor of overall self-rated health than
DSM-based measures (36). Moreover, many authors consider self-rated mental health as
a more holistic measure of mental health outcomes which allows for a broad range of
mental health issues to be captured (35,37), including mental health problems that are
developing but which are not captured by more clinical mental health indicators (38). Par-
ticipants evaluated their current mental health on a Likert scale (“Poor”, “Fair”, “Good”,
“Very good”, or “Excellent”). The variable was dichotomized to “Negative Self-Rated
Mental Health” (“Poor” and “Fair”) and “Positive Self-Rated Mental Health” (“Good”,
“Very good”, and “Excellent”). This was deemed to be an acceptable (if not conservative)
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approach to capture a general sense of mental health status based on precedent from pre-
vious studies using self-rated mental health (39) — allowing us to explicitly identify factors
associated with sub-optimal (i.e., fair or poor) mental health.

Primary explanatory variable

Work setting (listed as work_from_home in the dataset) was the primary explana-
tory variable for the study. The variable measured how often participants worked from
home (“Not Working During COVID”, “Not at all”, “Very little of the time”, “Some of the
time”, “Most of the time”, and “All of the time”). The levels “Very little of the time”,
“Some of the time”, and “Most of the time” were collapsed into a single level — “Hybrid”.
“Not at all” was recoded as “Do Not Work from Home” and “All of the time” was
recoded as “Work from Home Only”. These levels allowed for a continuum of working
from home to be represented. Participants who reported not working during COVID-19
were removed from analyses as our goal was to explore the effects among Canadian work-
ers who were currently employed.

Confounding variables

Other explanatory variables related to employment, adherence to COVID-19 mitiga-
tion measures, income, and identity were controlled for in multivariable analysis. This
allowed us to isolate the effects of demographic and socio-economic factors which may
otherwise play an important role in self-rated mental health while also being correlated
with work setting. The included variables were income (Less than $30,000, $30,000 to
$59,999, $60,000 to $89,999, $90,000 or more), age (18 to 29 years-old, 30 to 39 years-old, 40
to 49 years-old, 50 to 59 years old, 60 years and older), gender (Male, Non-binary,
Woman), ethnicity (White; African, Caribbean, or Black; Asian; Indigenous; Middle East-
ern; Other), educational attainment (High School Diploma or Lower, Bachelor's Degree or
Higher, Some College), hours worked per week (participant-reported numeric value), na-
tional occupation class (Art, culture, recreation and sport; Business; Education, law and
social, community, and government services; Health; Management; Manufacturing and
utilities; Natural and applied sciences; Natural resources and agriculture; Sales and ser-
vice; Trades, transport and equipment operators).

In addition to these conventional confounding variables, several additional variables
were selected based on their potential to mediate the relationship between self-reported
mental health and work setting. COVID-19 vaccine status and adherence to mask and/or
physical distancing recommendations were identified as particularly important factors
with mediation potential. These concepts were measured by asking to what extent partic-
ipants wore masks in public (“Not at all”, “Somewhat”, “Very Closely”), to what extent
participants practice physical distancing in public (“Not at all”, “Somewhat”, “Very
Closely”), and whether participants were vaccinated (“No”, “Yes, one dose”, “Yes, two
doses”).

Statistical analysis

All statistical analyses were performed using R Statistical Software version 4.1.1 (40);
DescTools and regclass packages were used to assist in model assessment and fitting
(41,42); the mice package was used for multiple imputations of missing observations (43);
and the mediation package was used for mediation analysis (44). Missing observations on
the remaining variables were imputed using multiple imputation in the mice package (43).

An initial multivariable binary logistic regression model (Supplementary File 1), with
the outcome variable of self-rated mental health and primary explanatory variable of
work setting, was constructed with 30 confounding variables. The final multivariable
model was developed by running a backwards selection process favouring the model with
lowest Akaike Information Criterion (45). This process was balanced by supplementing
the model with variables critical to understanding the relationship between work-setting
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and self-rated mental health that the backwards selection process had excluded. McFad-
den’s Pseudo R? and variance inflation factor were assessed for reasonability of model fit
and collinearity, with variables exhibiting collinearity removed to arrive at a final multi-
variable model. Bivariable logistic regression models were constructed from the newly
developed study sample between all explanatory variables and the outcome variable.

Mediation analysis was followed firstly via Baron and Kenney’s (1986) steps for de-
termining mediation via logistic regression models and secondly by utilizing the mediate
package in R with bootstrapping enabled (46,47). Baron and Kenney’s (1986) steps were
followed to evaluate association and significance between primary exposure and out-
come, primary exposure and mediator, mediator and outcome, as well as between pri-
mary exposure while controlling for the mediator and outcome. The mediate function was
then used for more rigorous tests of indirect (mediation) effects on the outcome variable
(47).

Results

Sample overview

2,286 respondents were initially included. However, 370 indicated they were not
currently employed and of the remaining 1,916 employed respondents, 340 were missing
data on our primary measures. This resulted in 1,576 participants eligible for analysis.
Descriptive statistics, stratified by self-rated mental health, are presented in Table 1. The
study sample predominantly reported positive self-rated mental health (80.7%) with the
majority of participants in both outcome groups responding that they work both from
home and in person (hybrid); however, a greater proportion (46%) of those not working
from home reported negative self-rated mental health compared to those in other work
setting configurations (Figure 1). In terms of demographics, 41.8% were 18 to 29 years-old;
49.9% identified as a man; 65.5% were White; 36.0% earned between $30,000 and $59,000
in 2020; and 51.0% had a bachelor’s degree or higher. The average number of reported
hours worked per week was 23.87; 19.9% worked in sales and service; 53.7% indicated
they very closely practice physically distancing 2 metres from others; 72.8% reported very
closely adhering to wearing masks in public; and 56.8% had received one dose of a
COVID-19 vaccine.
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Self-Rated Mental Health and Telework
Candian Workers During the Third Wave of the COVID-19 Pandemic, April to June 2021
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Figure 1. Work Setting and Self-Rated Mental Health.
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Table 1. Sample Characteristics Stratified by Self-Rated Mental Health.

3. Positive Self- 4. Negative
1. 2. Overall Rated Mental  Self-Rated Mental 5. p-value
Health Health
6. N (%0) 7. 1576 (100) 8. 1272 (80.7) 9. 304 (19.3) 10.
11.  Age (Years) 12.
13. 18to 29 years-old 14, 658 (41.8) 15. 572(45.0) 16. 86(28.3) 17. <0.001
18. 30 to 39 years-old 19. 543(345) 20. 460(36.2) 21. 83(27.3) 22.
23. 40 to 49 years-old 24. 169 (10.7) 25. 115(9.0) 26. 54 (17.8) 217.
28. 50 to 59 years-old 29. 119 (7.6) 30. 71(5.6) 31. 48(15.8) 32.
33. 60 years and older 34. 87 (5.5) 35. 54(4.2) 36. 33(10.9) 37.
38. Gender 39. 40. 41. 42. <0.001
43.  Man 44, 787 (49.9) 45. 666 (52.4) 46. 121(39.8) 47.
48.  Non-binary 49. 41 (2.6) 50. 26 (2.0) 51. 15(4.9) 52.
53.  Woman 54. 748 (475) 55. 580(45.6) 56. 168 (55.3)
57. Ethnicity 58. 59. 60. 61. 0.0024
62. White 63. 1033 (65.5) 64. 824(64.8) 65. 209 (68.8) 66.
67. African, Caribbean, or Black 68. 158 (10.0) 69. 141(11.1) 70. 17 (5.6) 71.
72.  Asian 73. 132(8.4) 74. 105 (8.3) 75. 27 (8.9) 76.
77. Indigenous 78. 103 (6.5) 79. 92(7.2) 80. 11(3.6) 81.
82. Middle Eastern 83. 45(2.9) 84. 34(2.7) 85. 11(3.6) 86.
87. Other 88. 105 (6.7) 89. 76 (6.0) 90. 29(9.5) 91.
92. Income 93. 94. 95. 96. 0.8181
97.  Less than $30,000 98. 474(30.1) 99. 382(30.0) 100. 92 (30.3) 101.
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102. $30,000 to $59,999 103. 567 (36.0) 104. 461(36.2) 105. 106 (34.9) 106.
107. $60,000 to $89,999 108. 376(23.9) 109. 305(24.0) 110. 71(23.4) 111
112. $90,000 or more 113. 159 (10.1) 114. 124 (9.7) 115. 35(11.5) 116.
117. Educational Attainment 118. 119. 120. 121. 0.013
122. High School Diploma or Lower 123. 187 (11.9) 124. 136(10.7) 125. 51(16.8) 126.
127. Bachelor's Degree or Higher 128. 804 (51.0) 129. 657 (51.7) 130. 147 (48.4) 131.
132. Some College 133. 585(37.1) 134. 479(37.7) 135. 106 (34.9) 136.
137. 138. 139. 140. 141,
. 145. 29.70
142. Hours Worked per Week 143. 23.87 (16.8) 144. 22.48 (16.54) (16.74) 146. <0.0001
147. 148. 149. 150. 151.
152. National Occupation Class 153. 154, 155. 156. <0.0001
157. Sales and Service 158. 313(19.9) 159. 234 (18.4) 160. 79 (26.0) 161.
162. Art, Culture, Recreation and sport 163. 102 (6.5) 164. 82 (6.4) 165. 20 (6.6) 166.
167. Business 168. 228 (14.5) 169. 195(15.3) 170. 33(10.9) 171
172. Educat"’g’ Law and Social, Community, and 474 9579 173y 174 195(153) 175. 77(25.3)  176.
overnment Services
177. Health 178. 180(11.4) 179. 152 (11.9) 180. 28 (9.2) 181.
182. Management 183. 193(12.2) 184. 168 (13.2) 185. 25(8.2) 186.
187. Manufacturing and utilities 188. 47 (3.0) 189. 37 (2.9) 190. 10(3.3)
191. Natural and applied sciences 192. 103 (6.5) 193. 93(7.3) 194, 10(3.3) 195.
196. Natural resources and agriculture 197. 48 (3.0) 198. 37 (2.9) 199. 11 (3.6) 200.
201. Trades, transport and equipment operators 202. 90 (5.7) 203. 79 (6.2) 204. 11 (3.6) 205.
206. Work Setting 207. 208. 209. 210. <0.0001
211. Hybrid 212, 1216 (77.2) 213. 1059(83.3) 214. 157 (51.6) 215.
216. Do Not Work from Home 217. 155(9.8) 218. 84 (6.6) 219. 71(23.4) 220.
221. Work from Home Only 222. 205(13.0) 223. 129(10.1) 224. 76 (25.0) 225.
226. COVID-19 Guideline Adherence: Distanc-
ing From Others By 2 Meters or More 221. 228, 229. 230. 0.6947
231. Notatall 232. 89 (5.6) 233. 74 (5.8) 234. 15(4.9) 235.
236. Somewhat 237. 641 (40.7) 238. 521(41.0) 239. 120 (39.5) 240.
241. Very Closely 242. 846 (53.7)  243. 677 (53.2) 244. 169 (55.6) 245.
246. COVID-19 Gulﬁ::SnkesAdherence. Wearing 247 248, 249 250 0.0067
251. Notatall 252. 60 (3.8) 253. 50 (3.9) 254. 10 (3.3) 255.
256. Somewhat 257. 369 (23.4) 258. 318(25.0) 259. 51 (16.8) 260.
261. Very Closely 262. 1147 (72.8) 263. 904 (71.1) 264. 243(79.9) 265.
266. Vaccination Status 267. 268. 269. 270. <0.0001
271. No 272. 286 (18.1) 273. 204 (16.0) 274. 82 (27.0) 275.
276. Yes, one dose 277. 895 (56.8) 278. 725(57.0) 279. 170 (55.9) 280.
281. Yes, two doses 282. 395(25.1) 283. 343(27.0) 284. 52(17.1) 285.

Regression analysis

Bivariable associations were investigated between all explanatory variables and self-
rated mental health (Table 2). Associations between self-rated mental health and work
setting were significant among people not working from home as well as those exclusively
working from home. These groups had respectively 5.70 (95% Confidence Interval [95%
CI]: 3.98, 8.15) and 3.97 (95% CI: 2.85, 5.52) greater odds of negative self-rated mental
health as compared to people working in hybrid arrangements. Other significant bivaria-
ble associations with negative self-rated mental health were age (all ages over 40 years-
old versus those 18 to 29 years-old) and being non-binary or a woman (vs. a man). Positive
self-rated mental health was significantly associated with African, Caribbean, or Black
ethnicity (vs. White) and Indigenous ethnicity (vs. White); having some college education
or a bachelor’s degree or higher (vs. high school diploma or lower); employment in busi-
ness, health, management, natural and applied sciences, or trades, transport and equip-
ment operations (vs. sales and services); and having one or two doses of a COVID-19 vac-
cine (vs. not having received a COVID-19 vaccine).
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In the multivariable model, after controlling for potential confounders, negative self-
rated mental health retained the association with not working from home (Adjusted Odds
Ratio [aOR]: 2.79, 95% CI: 1.83, 4.26) and working from home exclusively (aOR: 2.79, 95%
CI: 1.90, 4.07) versus hybrid work. Furthermore, negative self-rated mental health was
significantly associated with increasing hours worked per week, being 40 years or older
(vs. 18 to 29 years-old), identifying as non-binary (vs. man), Middle Eastern or Other eth-
nicity (vs. White), Conversely, positive self-rated mental health was associated with em-
ployment in business, health, management, natural and applied sciences, or trades,
transport and equipment operations (vs. sales and services); and having two doses of a
COVID-19 vaccine (vs. not having received any).

Table 2. Bivariable and Multivariable Logistic Regression Models.

287. 288. Bivariable 289. 290. Multivariable
286. 291. 292. 95% CI 293. 294. 95% CI
300. L
298. U  299. aO 0
296. O  297. Low pp R w  301. Up-
295. R er er er per
302. Work Setting (Ref = Hybrid) 303. 304. 305. 306. 307. 308.
310. 5. 312. 8. 313. 2.7 314. 1.
309. Do Not Work from Home 70 311. 3.98 15 9 83 315. 4.26
317. 3. 319. 5. 320. 2.7 321. 1.
316. Work from Home Only 97 318. 2.85 52 9 90 322. 4.07
323. 324. 325. 326. 327. 328. 329.
331. 1. 333. 1. 334 10 335 1
330. Hours Worked per Week 03 332. 1.02 03 2 01 336. 1.03
337. Income (Ref = Less than $30,000) 338. 339. 340. 341. 342. 343.
345. 0. 347. 1. 348. 0.7 349. 0.
344. $30,000 to $59,999 95 346. 0.70 30 7 53 350. 1.10
352. 0. 354. 1. 355. 0.7 356. 0.
351. $60,000 to $89,999 97 353. 0.68 36 8 53 357. 1.16
359. 1. 361. 1. 362. 0.9 363. 0.
358. $90,000 or more 17 360. 0.75 80 3 56 364. 1.52
365. Age (Ref = 18 to 29 years-old) 366. 367. 368. 369. 370. 371.
373. 1. 375. 1. 376. 1.1 377. 0.
372. 30 to 39 years-old 20 374. 0.87 66 9 83 378. 1.71
380. 3. 382. 4. 383. 2.3 384. 1.
379. 40 to 49 years-old 12 381. 2.10 63 1 48 385. 3.59
387. 4. 389. 6. 390. 2.9 391. 1.
386. 50 to 59 years-old 50 388. 2.92 91 3 76 392. 4.85
394. 4. 396. 6. 397. 24 398. 1.
393. 60 years and older 06 395. 2.48 61 7 39 399. 436
400. Gender (Ref = Man) 401. 402. 403. 404. 405. 406.
408. 3. 410. 6. 411. 2.6 412. 1.
407. Non-binary 18  409. 1.60 10 1 19 413. 554
415, 1. 417. 2. 418. 1.1 419. 0.
414. Woman 59 416. 1.23 07 5 86 420. 1.56
421. Ethnicity (Ref = White) 422. 423. 424. 425. 426. 427.
429. 0. 431. 0. 432. 0.7 433. 0.
428. African, Caribbean, or Black 48 430. 0.27 78 9 43 434. 1.38
436. 1. 438. 1. 439. 1.1 440. 0.
435. Asian 01 437. 0.64 57 1 66 441. 1.82
443. 0. 445, 0. 446. 0.8 447. 0.
442. Indigenous 47 444, 0.23 86 4 40 448. 1.61
450. 1. 452. 2. 453. 2.6 454, 1.
449. Middle Eastern 28 451. 0.61 48 9 18 455. 5.76
457. 1. 459. 2.  460. 1.9 461. 1.
456. Other 50 458. 0.94 34 6 16 462. 3.27
463. Educational Attainment (Ref = High School
Diploma or Lower) 464. 465. 466. 467. 468. 469.
471. 0. 473. 0. 474. 0.7 475. 0.
470. Bachelor's Degree or Higher 60 472. 041 87 0 45 476. 1.10
478. 0. 480. 0. 481. 0.7 482. 0.
477. Some College 59 479. 0.40 87 6 49 483. 1.20

484. National Occupation Class (Ref = Sales and

service 485. 486. 487. 488. 489. 490.
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492. 0. 494. 1. 495. 0.8 496. 0.

491. Art, Culture, Recreation and sport 72 493. 0.41 23 2 44 497. 1.49
499. 0. 501. 0. 502. 0.5 503. 0.

498. Business 50 500. 0.32 78 7 34 504. 0.94

505. Education, Law and Social, Community, and 506. 1. 508. 1. 509. 0.8 510. 0.

Government Services 17 507. 0.81 69 6 55 511. 1.34

513. 0. 515. 0. 516. 0.4 517. 0.

512. Health 55 514. 0.33 87 7 28 518. 0.80
520. 0. 522. 0. 523. 04 524. 0.

519. Management 44 521. 0.27 71 7 27 525. 0.80
527. 0. 529. 1. 530. 0.7 531 0.

526. Manufacturing and utilities 80 528. 0.36 63 8 33 532. 171
534. 0. 536. 0. 537. 0.4 538. 0.

533. Natural and applied sciences 32 535. 0.15 61 2 19 539. 0.85
541. 0. 543. 1. 544. 0.7 545. 0.

540. Natural resources and agriculture 88 542. 041 76 4 31 546. 1.66
548. 0. 550. 0. 551. 0.3 552. 0.

547. Trades, transport and equipment operators 41 549. 0.20 78 4 15 553. 0.70

554. Wears Mask in Public (Ref = Not at All) 555. 556. 557. 558. 559. 560.
562. 0. 564. 1. 565. 1.0 566. 0.

561. Somewhat 80 563. 0.40 77 2 45 567. 2.46
569. 1. 571. 2. 572. 1.5 573. 0.

568. Very Closely 34 570. 0.70 85 8 71 574. 3.79

575. Practices Physical Distancing in Public (Ref

= Not at All) 576. 577. 578. 579. 580. 581.

583. 1. 585. 2. 586. 1.3 587. 0.

582. Somewhat 14 584. 0.65 12 2 66 588. 2.78
590. 1. 592. 2. 1 593. 1.0 594. 0.

589. Very Closely 23 591. 0.71 28 2 51 595. 2.20

596. Is Vaccinated (Ref = No) 597. 598. 599. 600. 601. 602.
604. 0. 606. 0. 607. 0.7 608. 0.

603. Yes, one dose 58 605. 0.43 79 1 50 609. 1.02
611. 0. 613. 0. 614. 0.5 615. 0.

610. Yes, two doses 38 612. 0.25 55 6 36 616. 0.87

Mediation analysis

Table 3 illustrates the results of the mediation analyses for each of the three COVID-
19 prevention factors. Vaccination status was found to be a statistically significant media-
tor (p = 0.02), mediating approximately 7% of the relationship between work setting and
self-rated mental health; mask wearing (p = 0.76) and physical distancing (p = 0.20) were
not found to significantly mediate the relationship. In the mediation analyses for vaccina-
tion status, the first part of the pathway between work setting and self-rated mental
health, when adjusting for having received a COVID-19 vaccine, shows not working from
home is significantly associated with negative self-rated mental health (aOR: 3.91, 95% CI:
2.74, 5.56). The next part of the pathway between work setting and having received a
COVID-19 vaccine indicates people not working from home had lower odds of having at
least one dose of a COVID-19 vaccine (OR: 0.52, 95% CI: 0.39, 0.70). The last part of the
pathway shows a significant association between having received a COVID-19 vaccine
and positive self-rated mental health (OR: 0.30, 95% CI: 0.21, 0.43).

Table 3. Relationship between Work Setting (Ref = At least some of the time (Hybrid/Work from
home only)), Mediators (Vaccination Status (Ref = No), Adherence to Mask Wearing Recommenda-
tions (Ref = Not at all), and Adherence to Physical Distancing Recommendations (Ref = Not at all)),
and Self-Rated Mental Health (Ref = Positive).

617. 618. Vaccination Status 619. Mask Wearing 620 :Dr%ysmal Distanc-
621. WS > Vaccination® 622. 0.30(0.21, 0.43) 623. 624.
625. Vaccination > SRMH!? 626. 0.52 (0.39, 0.70) 627. 628.
629. WS > SRMH? 630. 3.91(2.74,5.56) 631 632.
633. Proportion Mediated | 634. 0.07" 635. 636.
(Average)
637. WS > Masks! 638. 639. 0.82 (0.40, 2.00) 640.
641. Masks > SRMH! 642. 643. 1.20 (0.63, 2.54) 644.
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645. WS > SRMH? 646. 647. 4.32(3.05, 6.10) 648.
649. Proportion Mediated | 650. 651. -0.002 652.
(Average)
653. WS - Distancing® 654. 655. 656. 0.47 (0.27, 0.86)
657. Distancing > SRMH?! 658. 659. 660. 1.19 (0.69, 2.18)
661. WS > SRMH? 662. 663. 664. 4.40 (3.10, 6.22)
665. Proportion Mediated | 666. 667. 668. -0.01
(Average)
669. 'OR = Odds Ratio (95% Confidence Interval); 2a0R = Adjusted Odds Ratio (95% Confidence Interval)
670. “p <0.05
671. WS = Work setting; SRMH = Self-rated mental health
Discussion
Primary findings

This study represents a preliminary assessment of the relationship between work set-
ting and self-rated mental health, controlling for relevant demographic factors, and
providing several preliminary insights into the ways in which COVID-19 stressors and
protections shape these relationships. In doing so, our findings show that mental health
is adversely impacted for those either working exclusively from home or in person. This
is in agreement with existing literature showing poor mental health among workers in
public-facing workspaces across numerous international contexts (8-14). Similarly, alt-
hough findings of studies examining mental health effects of working from home prior to
the COVID-19 pandemic have been inconsistent (21), studies exploring this increasingly
normalized work setting during the pandemic have generally found working from home
associated with poorer mental health outcomes (26). This is often attributed to difficulties
in establishing a work-life balance and due to feelings of isolation (22,23,48,49). However,
the current findings are unique in that only a handful of studies investigating the link
between workplace and mental health during COVID-19 to-date have directly examined
varying degrees of working from home (8,9,13,27) and none to our knowledge have in-
vestigated these associations during the later phases of the COVID-19 pandemic, when
vaccines were made widely available. Furthermore, the majority of studies have explored
the mental health of healthcare workers (2,11,12,50) or those in public-facing positions
(10). As such, the present study makes a valuable contribution in terms of the timing
within the COVID-19 pandemic, its focus on a broad range of labour sectors, and its use
of holistic self-rated mental health measures.

As such, these findings help to further research into the mental health outcomes of
the Canadian workforce during the later phases of ongoing COVID-19 pandemic and be-
yond. One Canadian study exploring the relationship between working from home and
self-rated mental health (although not of primary interest) during the first wave of the
pandemic found that workers who transitioned to working from home did not differ or
have affected mental health when compared to those who remained working in-person.
Conversely, another Canadian study from the first wave of the pandemic found lower
prevalence of depression and anxiety among respondents working from home or those
working in person whose employers met all of their infection control needs (27). These
findings differ from what this study has found during the third wave, namely: both not
working from home and working exclusively from home are significantly associated with
negative self-rated mental health. Turning to international evidence (again from the first
wave), both Gomez-Salgado et al. (2020) and Mazza et al. (2020) found poorer mental
health was associated with not working from home, when compared to working from
home, and not working at all, respectively. The range of evidence adds credence to our
findings indicating negative mental health outcomes at either end of the work from home
continuum — where workers are exclusively working from one location.

The mediation analysis found that, of the three variables tested, COVID-19 vaccina-
tion status was the only significant mediator of the effect of work setting on self-rated
mental health. However, this variable mediated only approximately 7% of the effect of
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work setting on self-rated mental health. Both the lack of significance and the low impact
of the mediation among the variables tested suggests that the prominent source of psy-
chological stress may not arise from fear of COVID-19 infection. Although it is likely that
these prevention measures may do less to mediate mental health among workers who are
not continually facing risk of viral exposure, it is less clear why this would also be the case
for public-facing workers. One possibility could be that, by the later phases of the COVID-
19 pandemic, workplaces already tended to have high levels of COVID-19 control
measures in place (51), likely reducing the environment’s contribution to stress related to
concerns about viral exposure. Secondly, views on the severity of COVID-19 symptoms
or susceptibility to it may have an impact on the extent that the COVID-19 prevention
measures mediate mental health (52). Lastly, uncertainty related to the unpredictable tra-
jectory of the pandemic, such as economic concerns may present as greater stressors when
compared to fears of COVID-19 infection (53).

This study also highlighted poor negative mental health among several groups.
Though we did not specifically explore groups that are more likely to work from home,
concerns have been raised about the well-being of ethnic minority groups who dispropor-
tionately work in public-facing occupations (54). These sectors have experienced numer-
ous disruptions in their capacity to operate throughout the COVID-19 pandemic (19). This
has had severe effects on members of ethnic minorities. For instance, in mid-2020, 44%
and 40% of people of Arabic and West Asian ethnicity respectively, reported that the
COVID-19 pandemic had moderate to strong impacts on their financial stability (55).

The identity groups associated with negative self-rated mental health — non-binary
individuals and people over 40 years — are less clear in terms of contextualizing within
work setting. For non-binary individuals, it is unclear whether they are more likely to
work from home; however, it does appear that the pre-pandemic stressors have been com-
pounded by COVID-19 for members of sexual and gender minorities (56). As for middle-
and-older age workers, the association with negative self-rated mental health corresponds
to a general trend that mental health has worsened for all age groups in Canada since the
pandemic’s onset (57); however, it is unclear what this finding may mean in the context
of other studies —indicating better mental health among older adults during the pandemic
(58,59).

Despite COVID-19 prevention measures not emerging as a primary influencer of self-
rated mental health, Canadian provinces such as British Columbia have routinely made it
a priority to vaccinate frontline workers, a category of worker who cannot typically work
from home (60). Moreover, in examining other sources of economic-related stress, initial
pandemic responses did see the Canadian federal government initiating supports for un-
employed workers such as the Canada Emergency Response Benefit (CERB) in conjunc-
tion with provincial eviction bans, and to a lesser extent, rent freezes (61). Though CERB
provided support for workers financially impacted by the pandemic, workers who con-
tinued to be employed did not enjoy these benefits, despite facing the possibility of re-
duced work hours. Moreover, rent freezes that were widely enacted by provincial gov-
ernments were largely discontinued after December 2020 (61). Thus, despite a relatively
rapid implementation of social protections in response to the arrival of COVID-19 in Can-
ada (62), the lack of continuity of these measures coupled with pandemic uncertainty may
feed into stressors affecting Canadian workers.

Limitations

This exploratory study has limitations but provides rationale for more rigorous in-
vestigations of the potential benefits of hybrid work. Limitations include our use of sec-
ondary data that likely does not fully capture the nuanced associations between work set-
ting and self-rated mental health. These relationships are further simplified by our ana-
lytic choices to collapse work setting to three levels and self-rated mental health to two
levels. Future studies should explore more comprehensive measures of mental health, in-
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cluding using specific measures of anxiety and depression. Such analyses might be feasi-
ble in large surveys, such as ours, through the use of short scales developed for large sur-
veys, such as the PHQ-2 and GAD-2. Itis possible that these more specific measures would
allow for greater granularity in understanding how working conditions during an ongo-
ing public health crisis is related to mental health and well-being — particularly in terms
of the mediating effects of COVID-19 prevention on anxiety and stress (vs. depression).
Qualitative research could also be used to better understand specific pathways of poor
mental health for those working exclusively from home or in-person. Given limitations in
measurement, the results of the current study must be interpreted with caution when con-
sidering specific psychological disorders. As well, the dataset over-represented (77.2%)
individuals who work in hybrid arrangements, compared to the other two groups (exclu-
sively working from home and exclusively working in-person). Caution should therefore
be taken in interpretation, as this drastically departs from the range of Canadian workers
working the majority of their hours from home - 40.5% in April 2020 to 26.5% in June 2021
(63). Lastly, as the CSCS did not include questions assessing individuals’ worry over
COVID-19 exposure at work, nor how well their workplace implemented protection pro-
tocols, we were not able to account for the nuance of psychological distress around
COVID-19 infection. The measures we use to assess compliance are global and not work
specific. As such, our mediation models should be interpreted as preliminary.

Recognizing these limitations, as well as several opportunities to establish new lines
of inquiry, we recommend that future research on the COVID-19 pandemic and future
communicable disease epidemics should aim to sample a more representative group of
people working from home; determine interactions between ethnic, sexual and gender
minorities, and older populations; and incorporate measures of self-assessed psychologi-
cal distress around workplace safety.

Conclusion

Given the few studies that are available assessing work setting’s effect on mental
health, this study provides important data demonstrating potential hazards to mental
health associated with exclusive in-person or exclusive home-based work. Hybrid models
of work may therefore provide promising opportunities to improve the mental health of
workers. Of course, replication will further advance our understanding of telecommuting
and in-person work — particularly in the context of an ongoing public health crisis that has
disproportionately impacted low-wage and marginalized people.

Author Contributions: Conceptualization, Aidan Bodner and Kiffer George Card; Data curation,
Kiffer George Card; Formal analysis, Aidan Bodner; Funding acquisition, Kiffer George Card; Meth-
odology, Emily Barr, Shayna Skakoon-Sparling and Kiffer George Card; Supervision, Emily Barr;
Writing — original draft, Aidan Bodner and Emily Barr; Writing — review & editing, Leo Ruhl, Arti
Shridhar and Kiffer George Card.

Funding: This research received no external funding.

References

672.

673.

674.

675.

676.

1. Bhattacharjee B, Acharya T. “The COVID-19 Pandemic and its Effect on Mental Health in USA — A Review with Some
Coping Strategies.” Psychiatr Q. 2020 Aug 23;1-11.

2. Hossain MM, Tasnim S, Sultana A, Faizah F, Mazumder H, Zou L, et al. Epidemiology of mental health problems in
COVID-19: a review. F1000Research. 2020 Jun 23;9:636.

3. Nabe-Nielsen K, Nilsson CJ, Juul-Madsen M, Bredal C, Hansen LOP, Hansen AM. COVID-19 risk management at the
workplace, fear of infection and fear of transmission of infection among frontline employees. Occup Environ Med. 2021 Apr
1,78(4):248-54.

4, Khanal P, Paudel K, Devkota N, Dahal M, Mishra SR, Joshi D. Corona virus fear among health workers during the early
phase of pandemic response in Nepal: A web-based cross-sectional study. PLOS Glob Public Health. 2021 Dec 15;1(12):e0000083.
5. Sarfraz M, Ji X, Asghar M, Ivascu L, Ozturk I. Signifying the Relationship between Fear of COVID-19, Psychological

Concerns, Financial Concerns and Healthcare Employees Job Performance: A Mediated Model. Int ] Environ Res Public Health.
2022 Feb 24;19(5):2657.


https://doi.org/10.20944/preprints202208.0172.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 August 2022 d0i:10.20944/preprints202208.0172.v1

13 of 15

677.

678.

679.

680.

681.

682.

683.

684.

685.

686.

687.

688.

689.

690.

691.

692.

693.

694.

695.

696.

697.

698.

699.

700.

701.

6. Eguchi H, Hino A, Inoue A, Tsuji M, Tateishi S, Ando H, et al. Effect of Anxiety About COVID-19 Infection in the
Workplace on the Association Between Job Demands and Psychological Distress. Front Public Health [Internet]. 2021 [cited
2022 Jun 30];9. Available from: https://www.frontiersin.org/article/10.3389/fpubh.2021.722071

7. Jenkins EK, McAuliffe C, Hirani S, Richardson C, Thomson KC, McGuinness L, et al. A portrait of the early and
differential mental health impacts of the COVID-19 pandemic in Canada: Findings from the first wave of a nationally
representative cross-sectional survey. Prev Med. 2021 Apr 1;145:106333.

8. Gomez-Salgado ], Andrés-Villas M, Dominguez-Salas S, Diaz-Milanés D, Ruiz-Frutos C. Related Health Factors of
Psychological Distress During the COVID-19 Pandemic in Spain. Int ] Environ Res Public Health. 2020 Jan;17(11):3947.

9. Mazza C, Ricci E, Biondi S, Colasanti M, Ferracuti S, Napoli C, et al. A Nationwide Survey of Psychological Distress
among Italian People during the COVID-19 Pandemic: Immediate Psychological Responses and Associated Factors. Int J
Environ Res Public Health. 2020 May 2;17(9):E3165.

10. Rosemberg MAS, Adams M, Polick C, Li WV, Dang ], Tsai JHC. COVID-19 and mental health of food retail, food service,
and hospitality workers. ] Occup Environ Hyg. 2021 May;18(4-5):169-79.

11. Salari N, Khazaie H, Hosseinian-Far A, Khaledi-Paveh B, Kazeminia M, Mohammadi M, et al. The prevalence of stress,
anxiety and depression within front-line healthcare workers caring for COVID-19 patients: a systematic review and meta-
regression. Hum Resour Health. 2020 Dec 17;18(1):100.

12. Wilbiks JMP, Best LA, Law MA, Roach SP. Evaluating the mental health and well-being of Canadian healthcare workers
during the COVID-19 outbreak. Healthc Manage Forum. 2021 Jul 1;34(4):205-10.

13. Béland LP, Brodeur A, Mikola D, Wright T. The Short-Term Economic Consequences of Covid-19: Occupation Tasks
and Mental Health in Canada [Internet]. Rochester, NY: Social Science Research Network; 2020 May [cited 2021 Oct 13]. Report
No.: ID 3602430. Available from: https://papers.ssrn.com/abstract=3602430

14. Coulombe S, Pacheco T, Cox E, Khalil C, Doucerain MM, Auger E, et al. Risk and Resilience Factors During the COVID-
19 Pandemic: A Snapshot of the Experiences of Canadian Workers Early on in the Crisis. Front Psychol. 2020;11:3225.

15. Cubrich M. On the frontlines: Protecting low-wage workers during COVID-19. Psychol Trauma Theory Res Pract Policy.
2020;12(51):S186.

16. Koebel K, Pohler D. Labor Markets in Crisis: The Double Liability of Low-Wage Work During COVID-19. Ind Relat ]
Econ Soc. 2020;59(4):503-31.

17. Pacheco T, Coulombe S, Khalil C, Meunier S, Doucerain M, Auger E, et al. Job security and the promotion of workers’
wellbeing in the midst of the COVID-19 pandemic: A study with Canadian workers one to two weeks after the initiation of
social distancing measures. Int ] Wellbeing [Internet]. 2020 Aug 12 [cited 2021 Oct 12];10(3). Available from:
https://internationaljournalofwellbeing.org/index.php/ijow/article/view/1321

18. Ansah A, Mueller RE. Public and Private Sector Earnings of Immigrants and the Canadian-Born: Evidence from the
Labour Force Survey. J Int Migr Integr. 2021 Dec 1;22(4):1403-29.

19. Statistics Canada. Impacts of COVID-19 on immigrants and people designated as visible minorities [Internet]. 2020 [cited
2021 Nov 23]. Available from: http://www150.statcan.gc.ca/n1/pub/11-631-x/2020004/s6-eng.htm

20. Moretti A, Menna F, Aulicino M, Paoletta M, Liguori S, Iolascon G. Characterization of Home Working Population
during COVID-19 Emergency: A Cross-Sectional Analysis. Int ] Environ Res Public Health. 2020 Aug 28;17(17):E6284.

21. Oakman J, Kinsman N, Stuckey R, Graham M, Weale V. A rapid review of mental and physical health effects of working
at home: how do we optimise health? BMC Public Health. 2020 Nov 30;20(1):1825.

22. Xiao Y, Becerik-Gerber B, Lucas G, Roll SC. Impacts of Working From Home During COVID-19 Pandemic on Physical
and Mental Well-Being of Office Workstation Users. ] Occup Environ Med. 2021 Mar;63(3):181-90.

23. Galanti T, Guidetti G, Mazzei E, Zappala S, Toscano F. Work From Home During the COVID-19 Outbreak. ] Occup
Environ Med. 2021 Jul;63(7):e426-32.

24. Coe E, Cordina J, Enomoto K, Stueland ]. Return to work in a psychologically safer office [Internet]. McKinsey &
Company; 2021 Jul [cited 2022 Jun 30]. Available from: https://www.mckinsey.com/industries/healthcare-systems-and-
services/our-insights/returning-to-work-keys-to-a-psychologically-safer-workplace

25. Mendonga I, Coelho F, Ferrajao P, Abreu AM. Telework and Mental Health during COVID-19. Int ] Environ Res Public
Health. 2022 Jan;19(5):2602.

26. Niu Q, Nagata T, Fukutani N, Tezuka M, Shimoura K, Nagai-Tanima M, et al. Health effects of immediate telework
introduction during the COVID-19 era in Japan: A cross-sectional study. PLOS ONE. 2021 Oct 8;16(10):e0256530.

27. Smith PM, Oudyk ], Potter G, Mustard C. Labour Market Attachment, Workplace Infection Control Procedures and
Mental Health: A Cross-Sectional Survey of Canadian Non-healthcare Workers during the COVID-19 Pandemic. Ann Work
Expo Health. 2021 Apr 22;65(3):266-76.

28. Public Health Agency of Canada. COVID-19 vaccination in Canada [Internet]. 2021 [cited 2021 Dec 5]. Available from:
https://health-infobase.canada.ca/covid-19/vaccine-administration/

29. Pandey K, Thurman M, Johnson SD, Acharya A, Johnston M, Klug EA, et al. Mental Health Issues During and After
COVID-19 Vaccine Era. Brain Res Bull. 2021 Nov 1;176:161-73.

30. Perez-Arce F, Angrisani M, Bennett D, Darling J, Kapteyn A, Thomas K. COVID-19 vaccines and mental distress. PLOS
ONE. 2021 Sep 8;16(9):0256406.


https://doi.org/10.20944/preprints202208.0172.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 August 2022 d0i:10.20944/preprints202208.0172.v1

14 of 15

702.

703.
704.
705.
706.
707.
708.
709.

710.
711.

712.

713.

714.

715.

716.
717.

718.

719.

720.

721.

722.

723.

724.

725.

726.

727.

728.

729.

730.

731.

3L CBC News. Ontario opens up booster shots for 18 and up starting Monday, offers free rapid tests | CBC News [Internet].
2021 [cited 2022 Jan 9]. Available from: https://www.cbc.ca/news/canada/toronto/covid-19-ontario-dec-15-2021-booster-
announcement-1.6286537

32. Sajan B. 6th wave of COVID-19 sees shift to individual responsibility, doctors say [Internet]. 2022 [cited 2022 May 23].
Available from: https://bc.ctvnews.ca/6th-wave-of-covid-19-sees-shift-to-individual-responsibility-doctors-say-1.5859761

33. The GenWell Project. Canadian Social Connections Survey [Internet]. The Social Bubble Project. [cited 2021 Nov 23].
Available from: https://www.socialbubbleproject.ca/cscs

34. Zhou Y, MacGeorge EL, Myrick JG. Mental Health and Its Predictors during the Early Months of the COVID-19
Pandemic Experience in the United States. Int ] Environ Res Public Health. 2020 Jan;17(17):6315.

35. Mawani FN, Gilmour H. Validation of self-rated mental health. Health Rep. 2010;21(82):16.

36. Levinson D, Kaplan G. What does Self Rated Mental Health Represent. ] Public Health Res. 2014 Dec 2;3(3):287.

37. Ambresin G, Chondros P, Dowrick C, Herrman H, Gunn JM. Self-Rated Health and Long-Term Prognosis of Depression.
Ann Fam Med. 2014 Jan;12(1):57-65.

38. Ahmad F, Jhajj AK, Stewart DE, Burghardt M, Bierman AS. Single item measures of self-rated mental health: a scoping
review. BMC Health Serv Res. 2014 Sep 17;14:398.

39. Mawani FN, Gilmour H. Validation of self-rated mental health. Health Rep. 2010;21(82):16.

40. R Core Team. R: A Language and Environment for Statistical Computing [Internet]. Vienna, Austria: R Foundation for
Statistical Computing; 2021. Available from: https://www.R-project.org/
41. Petrie A. regclass: Tools for an Introductory Class in Regression and Modeling [Internet]. 2020. Available from:

https://CRAN.R-project.org/package=regclass

42. Signorell et mult al. A. DescTools: Tools for Descriptive Statistics [Internet]. 2021. Available from: https://cran.r-
project.org/package=DescTools

43.  Buuren S van, Groothuis-Oudshoorn K. mice: Multivariate Imputation by Chained Equations in R. J Stat Softw [Internet].
2011 [cited 2022 Feb 15];45(3). Available from: http://www jstatsoft.org/v45/i03/

44. Tingley D, Yamamoto T, Hirose K, Keele L, Imai K. mediation: R Package for Causal Mediation Analysis. ] Stat Softw.
2014 Sep 2;59:1-38.

45. Portet S. A primer on model selection using the Akaike Information Criterion. Infect Dis Model. 2020 Jan 1;5:111-28.
46. Baron RM, Kenny DA. The moderator-mediator variable distinction in social psychological research: Conceptual,
strategic, and statistical considerations. ] Pers Soc Psychol. 1986;51(6):1173-82.

47. Imai K, Keele L, Tingley D, Yamamoto T. Causal Mediation Analysis Using R. In: Vinod HD, editor. Advances in Social
Science Research Using R. New York: Springer-Verlag; 2010.

48. Irawanto DW, Novianti KR, Roz K. Work from Home: Measuring Satisfaction between Work-Life Balance and Work
Stress during the COVID-19 Pandemic in Indonesia. Economies. 2021 Sep;9(3):96.

49. Sharma N, Vaish H. Impact of COVID - 19 on mental health and physical load on women professionals: an online cross-
sectional survey. Health Care Women Int. 2020 Dec 1;41(11-12):1255-72.

50. Giorgi G, Lecca LI, Alessio F, Finstad GL, Bondanini G, Lulli LG, et al. COVID-19-Related Mental Health Effects in the
Workplace: A Narrative Review. Int ] Environ Res Public Health. 2020 Jan;17(21):7857.

51. Smith PM, Smith BT, Warren C, Shahidi FV, Buchan S, Mustard C. The prevalence and correlates of workplace infection
control practices in Canada between July and September 2020. Health Rep. 2021 Nov;32(11):16-27.

52. Pennycook G, McPhetres J, Bago B, Rand DG. Beliefs About COVID-19 in Canada, the United Kingdom, and the United
States: A Novel Test of Political Polarization and Motivated Reasoning. Pers Soc Psychol Bull. 2021 Jun 28;01461672211023652.
53. Kéampfen F, Kohler IV, Ciancio A, Bruin WB de, Maurer J, Kohler HP. Predictors of mental health during the Covid-19
pandemic in the US: Role of economic concerns, health worries and social distancing. PLOS ONE. 2020 Nov 11;15(11):e0241895.
54. Tuyisenge G, Goldenberg SM. COVID-19, structural racism, and migrant health in Canada. The Lancet. 2021 Feb
20;397(10275):650-2.

55. Government of Canada. Economic impact of COVID-19 among visible minority groups [Internet]. 2020 [cited 2022 Mar
6]. Available from: https://www150.statcan.gc.ca/n1/pub/45-28-0001/2020001/article/00042-eng.htm

56. Slemon A, Richardson C, Goodyear T, Salway T, Gadermann A, Oliffe JL, et al. Widening mental health and substance
use inequities among sexual and gender minority populations: Findings from a repeated cross-sectional monitoring survey
during the COVID-19 pandemic in Canada. Psychiatry Res. 2022 Jan 1;307:114327.

57. Findlay L, Arim R. Canadians report lower self-perceived mental health during the COVID-19 pandemic [Internet].
Statistics Canada; 2020 Apr [cited 2021 Dec 6]. Available from: https://www150.statcan.gc.ca/nl/pub/45-28-
0001/2020001/article/00003-eng.htm

58. Bruine de Bruin W. Age Differences in COVID-19 Risk Perceptions and Mental Health: Evidence From a National U.S.
Survey Conducted in March 2020. ] Gerontol Ser B. 2021 Feb 1,76(2):e24-9.

59. Pieh C, Budimir S, Probst T. The effect of age, gender, income, work, and physical activity on mental health during
coronavirus disease (COVID-19) lockdown in Austria. ] Psychosom Res. 2020 Sep 1;136:110186.

60. Office of the Premier. Front-line workers prioritized as COVID-19 vaccine rollout accelerates | BC Gov News [Internet].
2021 [cited 2022 Jan 10]. Available from: https://news.gov.bc.ca/releases/2021PREM0021-000504


https://doi.org/10.20944/preprints202208.0172.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 August 2022 d0i:10.20944/preprints202208.0172.v1

15 of 15

732. 61. Canada Mortgage and Housing Corporation. COVID-19: Eviction Bans and Suspensions to Support Renters [Internet].
[cited 2021 Dec 6]. Available from: https://www.cmhc-schl.gc.ca/en/consumers/renting-a-home/covid-19-eviction-bans-and-
suspensions-to-support-renters

733. 62. Béland D, Dinan S, Rocco P, Waddan A. Social policy responses to COVID-19 in Canada and the United States:
Explaining policy variations between two liberal welfare state regimes. Soc Policy Adm. 2021;55(2):280-94.

734. 63. Mehdi T, Morissette R. Working from home in Canada: What have we learned so far? [Internet]. 2021 [cited 2022 May
23]. Available from: https://www150.statcan.gc.ca/n1/pub/36-28-0001/2021010/article/00001-eng.htm


https://doi.org/10.20944/preprints202208.0172.v1

