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In addition to the direct impacts of the COVID-19 pan-
demic and the associated public health measures of pre-
vention, the pandemic has had several indirect conse-

quences on population health.1,2 One such indirect 
consequence of the pandemic is increased stress.3 Stress has a 
major impact on both physical and mental health, including 
cardiovascular disease, stroke, diabetes, anxiety and depres-
sion.2,4–6 Measures of stress can include both objective and per-
ceived measures.7,8 Objective measures include economic hard-
ships, loss of possessions, family and social stressors, and loss of 
daily activities.9 Perceived measures of stress include an indi-
vidual’s perceived ability to cope with the demands or presence 
of a disaster.8,10 Previous research on population-level disasters, 
including earthquakes and floods, has found that exposure to 
stress during an acute disaster has a profound impact on long-
term health outcomes, including chronic diseases.11 

Given the dramatic change in daily functioning during the 
COVID-19 pandemic, several factors (e.g., limited access to 

physical activity facilities, closures) may contribute to 
increased incidence of obesity, cardiovascular disease and type 
2 diabetes; however, it has been hypothesized that chronic 
stress, in particular, may influence disease development.12 
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Background: The indirect consequences of the COVID-19 pandemic in older adults, such as stress, are unknown. We sought to 
describe the stressors and perceived consequences of the COVID-19 pandemic on older adults in Canada and to evaluate differ-
ences by socioeconomic factors.

Methods: We conducted a cross-sectional study using data from the Canadian Longitudinal Study on Aging COVID-19 Exit Ques-
tionnaire (September–December 2020). A 12-item checklist was used to assess stressors (e.g., income loss, separation from family) 
experienced during the pandemic, and a single question was used to measure perceived consequences. We used a generalized 
linear model with a binomial distribution and log link to estimate prevalence ratios and 95% confidence intervals (CIs) for the associa-
tion between socioeconomic factors, stressors and perceived consequences.

Results: Among the 23 972 older adults (aged 50–96 yr) included in this study, 17 977 (75.5%) reported at least 1 stressor during the 
pandemic, with 5796 (24.4%) experiencing 3 or more stressors. Of the 23 020 participants who reported on their perceptions of the 
consequences of the pandemic, 14 520 (63.1%) participants perceived the consequences to be negative. Females were more likely 
to report most stressors than males, such as separation from family (adjusted prevalence ratio 1.31, 95% CI 1.28–1.35). The per-
ceived consequences of the pandemic varied by region; residents of Quebec were less likely to perceive the consequences of the 
pandemic as negative (adjusted prevalence ratio 0.87, 95% CI 0.84–0.91) than those of the Atlantic provinces.

Interpretation: These findings suggest that older adults across Canada experienced stressors and perceived the pandemic conse-
quences as negative, though stressors and perceptions of consequences varied by socioeconomic factors and geography, highlight-
ing inequalities. Future research will be needed to estimate the impact of stress during the pandemic on future health outcomes.
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Like other disasters, the COVID-19 pandemic can be viewed 
as a stressful event, as it has completely altered the daily activ-
ities of individuals across the globe.13 

A systematic review from early in the pandemic found a high 
prevalence of stress that differed by sex, age, unemployment, and 
presence of chronic or psychiatric illness.14 A study conducted in 
the United States during the pandemic (April 2020) found that a 
high proportion of participants (83.7%) experienced stressors, 
such as changes to social routines;15 another study conducted in 
China (January–February 2020) found that people reported 
higher experiences of stress throughout the pandemic, compared 
with prepandemic levels.16 However, these studies noted limita-
tions, including lack of generalizability and small sample sizes.15,16 

Experiences of stress and coping vary among older adults, 
whereby adults in the oldest age groups have reported less 
mental health effects early in the pandemic, despite their 
increased risk for worse health outcomes with COVID-19.17 
Experiences of stress also vary by socioeconomic characteris-
tics.18,19 We sought to describe the prevalence of stressors and 
the perceived consequences reported by older adults during 
the COVID-19 pandemic and to evaluate how they differed 
by socioeconomic factors.

Methods

Study design and data source
We conducted a cross-sectional analysis using data from par-
ticipants in the Canadian Longitudinal Study on Aging 
(CLSA). The CLSA is a nationally generalizable study of 
community-dwelling adults aged 45–85 years at the time of 
recruitment. Participants were recruited from all 10 Canadian 
provinces from 2010 to 2015 and will be followed up every 
3 years for at least 20 years or until death or loss to follow-up. 
Data were collected at baseline (2011–2015) and at first follow-
up (2015–2018). In April 2020, the CLSA COVID-19 Ques-
tionnaire Study was implemented to collect longitudinal, 
pandemic-related data over a 9-month period by web or 
phone. A baseline survey was administered from April to June 
2020, and the exit survey was administered from September to 
December 2020. Additional details regarding the CLSA meth-
odology can be found in Appendix 1, Supplementary Informa-
tion, available at www.cmajopen.ca/content/10/3/E721/suppl/
DC1, and have been extensively described.20

Participants
Participants were selected into the CLSA using a population-
based sampling strategy.20 Inclusion criteria required that 
people be able to complete interviews in either English or 
French, be cognitively able to participate on their own, not be 
institutionalized and not reside in a Canadian territory or on a 
Federal First Nations reserve. Individuals who were full-time 
members of the Canadian Armed Forces were also not eligible 
to be included in the study. Participants of the CLSA who 
were still alive, had not withdrawn, did not require a proxy to 
assist with completion of surveys and had sufficient contact 
information were eligible to be invited to participate in the 
CLSA COVID-19 Questionnaire Study.

Table 1: Characteristics of participants from the Canadian 
Longitudinal Study on Aging (CLSA) COVID-19 Questionnaire 
Study

Characteristic

No. (%) of 
participants 
n = 23 785

Sex*

    Male 11 145 (47.5)

    Female 12 640 (52.5)

Age group†, yr

    50–64 8269 (34.8)

    65–74 8705 (36.5)

    75–96 6811 (28.6)

Racial background*

    White 23 091 (97.2)

    Nonwhite 668 (2.8)

    Missing 26

Education*

    Secondary school graduation or less 3426 (14.4)

    Some postsecondary education 17 106 (7.2)

    Postsecondary degree or diploma 18 609 (78.4)

    Missing 44

Total household income‡, $

    < 50 000 5663 (25.3)

    50 000–99 999 8514 (37.9)

    100 000–149 999 4554 (20.3)

    ≥ 150 000 3726 (16.6)

    Missing 1328

Region†

    Atlantic§ 4297 (18.1)

    Quebec 4299 (18.1)

    Ontario 5509 (23.2)

    Prairies¶ 5091 (21.4)

    British Columbia 4589 (19.3)

Marital status‡

    Single (never married or never lived with partner) 1992 (8.4)

    Married or common-law relationship 16 711 (70.3)

    Widowed 2311 (9.7)

    Divorced or separated 2757 (11.6)

    Missing 14

Essential worker status†

    Does not work outside the home 17 244 (74.6)

    Essential worker 2478 (10.7)

    Not essential worker 3392 (14.7)

    Missing 671

Urban or rural status†

    Urban 19 447 (82.2)

    Rural 4214 (17.8)

    Missing 124

*Data collected at CLSA baseline (2011–2015).
†Data collected at CLSA COVID-19 Questionnaire baseline survey (April–June 2020).
‡Data collected at CLSA follow-up 1 (2015–2018).
§Newfoundland, New Brunswick, Nova Scotia, Prince Edward Island.
¶Manitoba, Saskatchewan, Alberta.
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Outcomes
Two questions in the CLSA COVID-19 Questionnaire Study 
exit survey (September–December 2020) were used to assess 
stressors and perceived consequences during the pandemic. 
To measure stressors (i.e., objective stress), participants were 
asked if they had experienced any of the following 12 items 
throughout the pandemic: the participant was ill, someone 
close to the participant was ill, someone close to the partici-
pant died, loss of income, participant was unable to access 
necessary food and supplies, participant was unable to access 
health care, participant was unable to access usual prescrip-
tions, participant experienced increased conflict, participant 
experienced separation from family, participant was responsi-
ble for increased caregiving, participant was unable to care for 
those who require assistance owing to limitations, and partici-
pant experienced breakdown in family relationships. Partici-
pants could select multiple stressors. Each stressor was con-
sidered individually, and the number of stressors was summed 
to create a total score reflecting the cumulative number of 
stressors participants had reported.

To assess how participants perceived the consequences of 
the COVID-19 pandemic (i.e., perceived stress), they were 
asked a single question: “Taking everything about COVID-19 
into account, how would you describe the consequences of 
COVID-19 on you and your household?” Answers were col-
lected with a 5-point Likert scale that ranged from very neg-
ative to very positive. The development of this question was 
based on the Transactional Model of Stress and Coping,9 

which states that when an individual encounters a stressful 

event, their ability to cope is related to whether a threat is 
perceived or not. If a threat is perceived, then this leads to 
increased stress.9 Given the relatively small proportion of 
participants who reported the extreme response options, we 
combined the very negative and negative, and positive and 
very positive responses. We combined neutral responses 
with positive and very positive responses in the regression 
analysis to create a binary variable, as we were most inter-
ested in understanding negative and very negative out-
comes. The measures used for objective stress and perceived 
stress have been used to measure stress during previous 
disasters.7,8,21–23 

Other variables
From the literature, we selected descriptor variables that may 
introduce variation in experiences of stress and perceptions of 
the consequences of the pandemic.15,24,25 We collected partici-
pant age group (50–64 yr, 65–74 yr or 75–96 yr), region, urban 
or rural status (based on postal code),26 and essential worker 
status from the CLSA COVID-19 Questionnaire Study base-
line survey (April–June 2020). We categorized province of res-
idence into regions, including Atlantic (Newfoundland, New 
Brunswick, Nova Scotia, Prince Edward Island), Quebec, 
Ontario, Prairies (Manitoba, Saskatchewan, Alberta) and Brit-
ish Columbia. Participants were asked if they usually work at a 
job outside of their residence and if they were considered an 
essential worker. We categorized participants as not usually 
working outside the household, working as an essential worker 
and working outside the household but not as an essential 
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Figure 1: Prevalence of total reported stressors with standard error (SE) bars by age group among participants (n = 23 758) of the Canadian 
Longitudinal Study on Aging (CLSA) at the time of the CLSA COVID-19 Questionnaire Study exit survey (September–December 2020).
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worker. We collected household income (< $50 000, $50 000–
$99 999, $100 000–$149 999 and ≥ $150 000) and marital status 
(single [never married or never lived with partner], married or 
living with partner in a common-law relationship, widowed, 
and divorced or separated) from the first CLSA follow-up 
(2015–2018). We collected participant sex (male or female), 
racial background (dichotomized as white or nonwhite) and 
education level (secondary school graduation or less, some 
postsecondary education, or postsecondary degree or diploma) 
from the CLSA baseline survey (2011–2015).

Statistical analysis
We conducted all statistical analyses using SAS 9.4. Descrip-
tive statistics included the frequency of each stressor, the 
total number of stressors and the distribution of the per-
ceived consequences of the pandemic, overall and by selected 
socioeconomic variables. To evaluate the association between 
socioeconomic factors and each of the individual stressors 
and the binary perceived consequences variable, separately, 
we used a generalized linear model (PROC GENMOD) with 
a binomial distribution and log link. For all outcomes, we 
estimated unadjusted (separately for each socioeconomic 

factor [sex, age group, urban or rural status, region, essential 
worker status, household income, marital status, racial back-
ground and education]) and fully adjusted (including all 
socioeconomic factors) prevalence ratios with 95% confi-
dence intervals (95% CIs). To evaluate the association 
between socioeconomic factors and the total number of 
stressors (ranging from 0 to 12), we used a generalized linear 
model (PROC GENMOD) with a negative binomial distri-
bution and log link to estimate prevalence ratios and 
95% CIs. We chose a negative binomial distribution as it was 
a good approximation of the distribution of the total stressor 
score (Appendix 1, Figure A1). We conducted a complete 
case analysis as less than 6% of participants were missing data 
on some variables. Although sampling weights have been 
developed for the CLSA sample at baseline, these weights 
cannot be used for the subsample that completed the CLSA 
COVID-19 Questionnaire Study, thus we did not use sam-
pling weights for this analysis.

Ethics approval
Ethics approval for this study was received from the Hamilton 
Integrated Research Ethics Board.
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Figure 2: Prevalence of stressors with standard error (SE) bars among participants (n = 23 758) of the Canadian Longitudinal Study on Aging 
(CLSA), by sex, at the time of the CLSA COVID-19 Questionnaire Study exit survey (September–December 2020).
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Table 2 (part 1 of 2): Adjusted associations between socioeconomic characteristics and individual stressors among participants 
(n = 21 605) of the Canadian Longitudinal Study on Aging (CLSA) at the time of the CLSA COVID-19 Questionnaire Study exit survey 
(September–December 2020) 

Characteristic

Adjusted PR (95% CI)*

Participant 
was ill

Someone 
close 
was ill

Someone 
close 
died

Loss of 
income

Unable 
to 

access 
food or 

supplies

Unable 
to 

access 
health 
care

Unable to 
access 

prescriptions
Increased 

conflict
Separation 
from family

Increased 
caregiving

Unable to 
care for 

those who 
require 

assistance

Breakdown 
in family 

relationships

Sex

Male 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Female 1.22 
(1.14– 
1.33)

1.16 
(1.09– 
1.24)

1.17 
(1.10– 
1.25)

0.89 
(0.83– 
0.96)

1.05 
(0.93– 
1.18)

1.05 
(1.00– 
1.09)

1.11 
(0.98– 
1.26)

1.10 
(0.98– 
1.23)

1.31 
(1.28– 
1.35)

1.49 
(1.37– 
1.62)

1.33 
(1.22– 
1.45)

1.28 
(1.12– 
1.45)

Age group, yr

50–64 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

65–74 0.90 
(0.82–
0.99)

0.84 
(0.77– 
0.92)

0.96 
(0.88– 
1.05)

0.62 
(0.57– 
0.58)

0.63 
(0.54– 
0.72)

0.92 
(0.87– 
0.98)

0.82 
(0.70– 
0.96)

0.69 
(0.60– 
0.79)

1.01 
(0.97– 
1.04)

0.70 
(0.63– 
0.78)

0.78 
(0.70– 
0.87)

0.68 
(0.58– 
0.80)

75–96 0.70 
(0.62– 
0.78)

0.80 
(0.72– 
0.88)

1.04 
(0.95– 
1.15)

0.31 
(0.26– 
0.36)

0.36 
(0.29– 
0.43)

0.68 
(0.63– 
0.74)

0.62 
(0.51– 
0.75)

0.57 
(0.47– 
0.67)

0.87 
(0.83– 
0.90)

0.52 
(0.46– 
0.60)

0.51 
(0.44– 
0.59)

0.50 
(0.41– 
0.61)

Racial background

White 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Nonwhite 0.82 
(0.64– 
1.04)

0.90 
(0.72– 
1.10)

1.34 
(1.13– 
1.57)

1.08 
(0.90– 
1.28)

0.95 
(0.68– 
1.29)

0.81 
(0.68– 
0.94)

0.83 
(0.55– 
1.19)

0.81 
(0.56– 
1.12)

0.81 
(0.73– 
0.88)

0.88 
(0.68– 
1.11)

0.95 
(0.72– 
1.21)

0.93 
(0.63– 
1.33)

Education

Secondary 
school or less

0.87 
(0.77– 
0.97)

0.86 
(0.77– 
0.95)

0.97 
(0.88– 
1.07)

0.95 
(0.85– 
1.07)

0.90 
(0.75– 
1.07)

0.90 
(0.84– 
0.98)

0.96 
(0.79– 
1.15)

0.96 
(0.81– 
1.13)

0.87 
(0.83– 
0.91)

0.96 
(0.84–
1.09)

0.73 
(0.66– 
0.85)

0.87 
(0.71– 
1.05)

Some 
postsecondary 
education

1.01 
(0.75– 
1.15)

1.09 
(0.96– 
1.23)

1.05 
(0.93– 
1.18)

1.02 
(0.89– 
1.16)

1.14 
(0.93– 
1.38)

1.01 
(0.92– 
1.10)

1.20 
(0.97– 
1.47)

1.01 
(0.81– 
1.23)

0.97 
(0.92– 
1.01)

0.89 
(0.75–
1.04)

1.01 
(0.85– 
1.18)

1.12 
(0.88– 
1.40)

Postsecondary 
degree or 
diploma

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Household income, $

< 50 000 1.22 
(1.08– 
1.38)

1.04 
(0.93– 
1.16)

1.08 
(0.98– 
1.20)

1.31 
(1.17– 
1.47)

1.40 
(1.16– 
1.69)

1.03 
(0.95– 
1.12)

1.12 
(0.92– 
1.37)

1.15 
(0.96– 
1.38)

0.91 
(0.87– 
0.95)

0.89 
(0.77– 
1.02)

1.06 
(0.92– 
1.23)

1.27 
(1.03– 
1.56)

50 000–99 999 1.04 
(0.93– 
1.15)

1.02 
(0.94– 
1.12)

0.99 
(0.91– 
1.09)

1.03 
(0.94– 
1.14)

1.10 
(0.93– 
1.29)

1.03 
(0.96– 
1.10)

0.96 
(0.81– 
1.14)

0.97 
(0.83– 
1.12)

0.99 
(0.96– 
1.03)

1.04 
(0.93–
1.16)

0.97 
(0.86– 
1.09)

1.04 
(0.87– 
1.24)

100 000–
149 999

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

≥ 150 000 1.05 
(0.93– 
1.19)

1.04 
(0.94– 
1.16)

0.86 
(0.77– 
0.96)

0.84 
(0.76– 
0.93)

1.10 
(0.92– 
1.32)

0.96 
(0.88– 
1.04)

0.95 
(0.78– 
1.15)

0.83 
(0.69– 
0.98)

1.01 
(0.97– 
1.05)

1.08 
(0.96–
1.22)

0.99 
(0.87– 
1.13)

0.98 
(0.80– 
1.20)

Region

Atlantic 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Quebec 1.01 
(0.89– 
1.14)

1.52 
(1.37– 
1.69)

0.84 
(0.76– 
0.94)

1.02 
(0.90– 
1.16)

0.47 
(0.37– 
0.60)

0.53 
(0.48– 
0.58)

0.37 
(0.28– 
0.48)

1.31 
(1.07– 
1.59)

0.81 
(0.77– 
0.85)

0.58 
(0.49– 
0.67)

0.90 
(0.76– 
1.06)

2.15 
(1.74– 
2.67)

Ontario 1.07 
(0.95– 
1.19)

1.08 
(0.97– 
1.21)

0.91 
(0.83– 
1.01)

1.29 
(1.14– 
1.45)

1.34 
(1.13– 
1.60)

1.19 
(1.11– 
1.28)

1.25 
(1.04– 
1.50)

1.50 
(1.25– 
1.80)

1.20 
(1.15– 
1.24)

1.15 
(1.02– 
1.30)

1.39 
(1.21– 
1.60)

1.44 
(1.15– 
1.81)

Prairies 0.96 
(0.85– 
1.08)

1.16 
(1.04– 
1.30)

0.88 
(0.79– 
0.97)

1.50 
(1.34– 
1.68)

1.19 
(0.99– 
1.42)

0.70 
(0.64– 
0.76)

1.11 
(0.92– 
1.34)

1.40 
(1.16– 
1.69)

1.15 
(1.11– 
1.20)

1.08 
(0.95– 
1.22)

1.32 
(1.14– 
1.52)

1.47 
(1.17– 
1.84)

British 
Columbia

1.13 
(1.01– 
1.27)

1.09 
(0.97– 
1.22)

0.83 
(0.75– 
0.92)

1.44 
(1.28– 
1.62)

1.41 
(1.18– 
1.69)

1.03 
(0.96– 
1.11)

1.10 
(0.91– 
1.33)

1.54 
(1.28– 
1.87)

1.10 
(1.06– 
1.15)

1.15 
(1.01– 
1.31)

1.28 
(1.11– 
1.49)

1.50 
(1.20– 
1.88)



Research

E726	 CMAJ OPEN, 10(3)	

Results

Overall, 51 338 participants were recruited to the CLSA, of 
which 44 817 completed the first follow-up. A total of 
24 114 participants completed the CLSA COVID-19 exit 
survey and 23 785 had available data for this study (see flow 
diagram in Appendix 1, Supplementary Figure A2). The 
fully adjusted models included fewer participants as some 
were missing data on certain variables. Overall, 8269 
(34.8%) were aged 50–64 years, 8705 (36.6%) were aged 
65–74 years and 6811 (28.6%) were aged 75–96 years; 
12 640 (53.1%) participants were female, and the vast 
majority were of white racial background (n = 23 091, 
97.1%). The complete descriptive characteristics of the 
study sample can be found in Table 1. Participants of the 
CLSA COVID-19 Questionnaire Study have previously 
been compared with the total CLSA study population, and 
were slightly more educated and had higher income, but 
few other differences were observed.27

Stressors during the COVID-19 pandemic
The total number of stressors reported by age group is 
described in Figure 1. The mean and median number of 
stressors were 1.7 (standard deviation 1.5) and 1.0 (inter-
quartile range 1.0), respectively. Figure 2 presents the prev-
alence of each individual stressor at the exit survey by sex. 
The most frequently reported stressors were being sepa-
rated from family and being unable to access health care. 
Appendix 1, Supplemental Table A1 presents the prevalence 
of each reported stressor by sociodemographic factors.

The adjusted prevalence ratios for the associations between 
socioeconomic factors and each stressor are presented in Table 2. 
Females were more likely than males to report most stressors. For 
example, females were more likely to report increased caregiving 
and separation from family. Low household income (< $50 000) 
was associated with an increased likelihood of being unable to 
access necessary food or supplies, compared with an income of 
$100 000–$149 999. Most unadjusted associations were similar to 
adjusted associations (Appendix 1, Supplemental Table A2).

Table 2 (part 2 of 2): Adjusted associations between socioeconomic characteristics and individual stressors among participants 
(n = 21 605) of the Canadian Longitudinal Study on Aging (CLSA) at the time of the CLSA COVID-19 Questionnaire Study exit survey 
(September–December 2020) 

Characteristic

Adjusted PR (95% CI)*

Participant 
was ill

Someone 
close 
was ill

Someone 
close 
died

Loss of 
income

Unable 
to 

access 
food or 

supplies

Unable 
to 

access 
health 
care

Unable to 
access 

prescriptions
Increased 

conflict
Separation 
from family

Increased 
caregiving

Unable to 
care for 

those who 
require 

assistance

Breakdown 
in family 

relationships

Marital status

Single (never 
married or 
never lived 
with partner)

1.18 
(1.03– 
1.34)

0.85 
(0.75– 
0.97)

0.94 
(0.83– 
1.07)

0.95 
(0.84– 
1.08)

1.06 
(0.85– 
1.30)

1.06 
(0.96– 
1.16)

1.27 
(1.02– 
1.57)

0.81 
(0.65– 
1.00)

0.89 
(0.84– 
0.94)

0.72 
(0.60– 
0.86)

0.82 
(0.69– 
0.98)

0.99 
(0.79– 
1.22)

Married or 
common-law

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Widowed 1.06 
(0.92– 
1.22)

0.82 
(0.71– 
0.93)

1.01 
(0.90– 
1.14)

0.86 
(0.71– 
1.03)

0.98 
(0.76– 
1.25)

0.95 
(0.86– 
1.06)

0.93 
(0.73– 
1.19)

0.67 
(0.51– 
0.85)

1.00 
(0.96– 
1.05)

0.61 
(0.49– 
0.74)

0.85 
(0.71– 
1.03)

0.93 
(0.71– 
1.19)

Divorced or 
separated

1.15 
(1.02– 
1.29)

0.81 
(0.72– 
0.91)

1.00 
(0.90– 
1.11)

1.12 
(1.01– 
1.24)

1.35 
(1.13– 
1.59)

1.08 
(0.99– 
1.16)

1.13 
(0.92– 
1.37)

0.91 
(0.76– 
1.09)

1.04 
(1.00– 
1.08)

0.80 
(0.69– 
0.96)

0.91 
(0.78– 
1.05)

1.00 
(0.81– 
1.21)

Essential worker status

Does not work 
outside the 
home

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Essential 
worker

0.95 
(0.83– 
1.07)

1.08 
(0.97– 
1.20)

1.00 
(0.89– 
1.12)

1.61 
(1.43– 
1.80)

1.01 
(0.85– 
1.20)

0.92 
(0.85– 
1.00)

1.01 
(0.83– 
1.23)

1.19 
(1.00– 
1.40)

0.93 
(0.88– 
0.97)

1.04 
(0.92– 
1.18)

1.02 
(0.89– 
1.17)

1.25 
(1.03– 
1.51)

Not essential 
worker

0.89 
(0.80– 
1.00)

1.00 
(0.90– 
1.10)

0.94 
(0.85– 
1.04)

3.04 
(2.78– 
3.32)

0.79 
(0.67– 
0.94)

0.88 
(0.82– 
0.95)

0.86 
(0.72– 
1.04)

1.12 
(0.96– 
1.31)

0.98 
(0.94– 
1.02)

1.11 
(0.99– 
1.24)

1.03 
(0.90– 
1.16)

1.10 
(0.92– 
1.31)

Urban or rural status

Urban 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Rural 1.02 
(0.93– 
1.12)

0.92 
(0.85– 
1.01)

1.03 
(0.95– 
1.12)

1.03 
(0.94– 
1.13)

0.97 
(0.83– 
1.13)

1.01 
(0.95– 
1.08)

1.05 
(0.89– 
1.22)

1.00 
(0.87– 
1.16)

0.96 
(0.93– 
1.00)

0.98 
(0.89– 
1.09)

1.02 
(0.91– 
1.14)

1.02 
(0.87– 
1.20)

Note: CI = confidence interval, PR = prevalence ratio.
*Adjusted for all other variables listed in the table (sex, age group, racial background, education, household income, region, marital status, essential worker status and urban 
or rural status).



Research

	 CMAJ OPEN, 10(3)	 E727    

The adjusted prevalence ratios for the association between 
each socioeconomic variable and the number of stressors are 
presented in Table 3. Adults aged 65 years and older (v. those 
aged 50–64 yr), those who resided in Quebec (v. those in the 
Atlantic) and those who had a secondary school education or 
less (v. those with a postsecondary degree or diploma) reported 
fewer stressors. Participants who resided in Ontario and BC 
reported more stressors than those in the Atlantic provinces. 
Unadjusted results were very similar to the adjusted results and 
can be found in Appendix 1, Supplemental Table A3.

Perceived consequences of the COVID-19 pandemic
Almost two-thirds (n = 14 520, 63.1%) of the sample 
(n = 23 020) perceived the consequences of the pandemic as 
negative or very negative when surveyed between September 
and December 2020 (Figure 3). The distribution of the self-
reported consequences of the COVID-19 pandemic by 
socioeconomic variables is presented in Appendix 1, Supple-
mental Table A4. Perceptions of the pandemic’s consequences 
varied across Canada, with the greatest proportion of partici-
pants perceiving consequences as negative or very negative in 
BC, Ontario and the Prairies (Figure 4). Several socioeco-
nomic characteristics were associated with perceiving the con-
sequences of the COVID-19 pandemic as negative or very 
negative (Table 4). Adults aged 75–96 years (v. those aged 
50–64 yr), nonwhite adults (v. white) and those who resided in 
a rural setting (v. urban setting) were less likely to perceive the 
pandemic as negative or very negative. Unadjusted results can 
be found in Appendix 1, Supplemental Table A5.

Interpretation

In this study, we describe the stressors and perceptions of the 
consequences experienced by older adults during the 
COVID-19 pandemic at a national level. Many studies have 
focused on the perception of the threat of the pandemic,25,28,29 
and not broadly on how people would describe their percep-
tion of the consequences of the COVID-19 pandemic on 
their household. Our findings suggest that participants aged 
50–96 years in Canada have been affected substantially by the 
consequences of the pandemic, with 75.7% of respondents 
experiencing at least 1 stressor and 63.1% reporting they per-
ceived the consequences of the pandemic as negative or very 
negative. Conversely, about 6.7% of participants perceived 
the pandemic as positive or very positive, and about 24.3% 
reported experiencing no stressors. The prevalence of stress-
ors and perceptions of consequences of the pandemic varied 
by socioeconomic factors, with adults aged 50–64 years and 
females more likely to experience most of the stressors.

Few Canadian studies have described stress during the pan-
demic. A national online survey of 2000 adults early in the 
pandemic found that 45% of adults agreed the pandemic was 
stressful and, consistent with our study results, participants in 
Ontario were more likely to report stress than those in other 
regions.25 The variation in the perception of the consequences 
of the pandemic may be related to different public health 
responses and preventive measures that were implemented by 

Table 3: Adjusted associations between socioeconomic 
characteristics and total number of stressors* among 
participants (n = 21 605) of the Canadian Longitudinal Study 
on Aging (CLSA) at the time of the CLSA COVID-19 
Questionnaire exit survey (September–December 2020)

Characteristic Adjusted PR (95% CI)†

Sex

    Male 1.00

    Female 1.20 (1.17–1.23)

Age group, yr

    50–64 1.00

    65–74 0.86 (0.84–0.89)

    75–96 0.70 (0.67–0.73)

Racial background

    White 1.00

    Nonwhite 0.91 (0.85–0.98)

Education

    Secondary school graduation or less 0.89 (0.86–0.92)

    Some postsecondary education 0.99 (0.95–1.04)

    Postsecondary degree or diploma 1.00

Household income, $

    < 50 000 1.04 (1.00–1.08)

    50 000–99 999 1.01 (0.98–1.05)

    100 000–149 999 1.00

    ≥ 150 000 0.99 (0.95–1.02)

Region

    Atlantic 1.00

    Quebec 0.86 (0.82–0.89)

    Ontario 1.17 (1.13–1.22)

    Prairies 1.07 (1.03–1.11)

    British Columbia 1.12 (1.07–1.16)

Marital status

    Single (never married or never lived  
    with partner)

0.94 (0.90–0.98)

    Married or common-law relationship 1.00

    Widowed 0.92 (0.88–0.97)

    Divorced or separated 1.02 (0.98–1.06)

Essential worker status

    Does not work outside the home 1.00

    Essential worker 1.02 (0.98–1.06)

    Not essential worker 1.08 (1.05–1.12)

Urban or rural status

    Urban 1.00

    Rural 0.99 (0.96–1.02)

Note: CI = confidence interval, PR = prevalence ratio.
*The total number of stressors was calculated by summing reported stressors 
(range 0–12).
†Adjusted for all other variables listed in the table: sex, age group, racial 
background, education, household income, region, marital status, essential 
worker status and urban or rural status.
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Figure 3: Perceived consequences of the COVID-19 pandemic experienced by participants of the Canadian Longitudinal Study on Aging (CLSA) 
(n = 23 020), by sex, at the time of the CLSA COVID-19 Questionnaire exit survey (September–December 2020), with standard error (SE) bars.
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Figure 4: Perceived consequences of the COVID-19 pandemic experienced by participants (n = 23 020) of the Canadian Longitudinal Study on 
Aging (CLSA) at the time of the CLSA COVID-19 Questionnaire exit survey (September–December 2020), by region. 
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different provinces.30 A study conducted in the US found that 
people reported experiencing a high number of stressors dur-
ing the pandemic,15 and the most commonly reported stressors 
were reading or hearing others talk about the severity and con-
tagiousness of COVID-19 (96.6%) and uncertainty regarding 
requirements for quarantine and social distancing (88.3%). 
Although these specific stressors were different than what we 
measured, the overall report of increases in stress related to 
changes in daily routines is consistent.

Strengths of our study included that the CLSA is a nationally 
generalizable sample with a population-based sampling strategy. 
Surveys were collected by both phone and web to accommodate 
participants with limited internet access. Further, the longitudi-
nal data, with extensive prepandemic data collected at CLSA 
baseline (2011–2015) and the first follow-up (2015–2018), 
allowed for a comprehensive assessment of sociodemographic 
factors. Future waves of data collected by the CLSA20 will allow 
for longitudinal research on how the experiences of stress during 
the pandemic affect both short- and long-term health outcomes. 
The CLSA COVID-19 Questionnaire Study collected in-depth 
information on stressors and perceptions of consequences dur-
ing the pandemic in a large sample of older adults in Canada. 

Limitations
The CLSA COVID-19 Questionnaire Study did not include a 
scale for perceived stress. Furthermore, the stressor list was 
developed early in the pandemic and may not include all possi-
ble stressors (e.g., loss of job, inability to attend community 
centres or places of worship) that may have been experienced. 
Although the outcome measures have been widely used to 
assess objective and subjective reactions to stressful events in 
previous disaster research7,8,21,22 and were modified from gold-
standard measurement tools,7 they have not yet been validated 
in the current CLSA sample. Further, study participants were 
primarily white and were limited to community-dwelling adults 
at baseline. Only a small proportion of participants moved into 
long-term care for subsequent follow-up by CLSA surveys. 
This may potentially introduce a selection bias, with results that 
are not representative of all Canadian adults 50 years of age and 
older. Data from this study were collected in the first 2 waves of 
the pandemic in Canada, with the stress measures collected 
from September to December 2020, before the general popula-
tion was eligible for vaccination. After December 2020, Canada 
had subsequent waves of the pandemic.31 The results from this 
study may vary from the experiences of stressors or the overall 
perception of the pandemic during subsequent waves or when 
people were eligible to be vaccinated, as this may have affected 
the stress experienced by Canadians. 

Conclusion
Understanding the indirect impact of the pandemic on Canadian 
adults is critical. Stress is one indirect factor that may have a pro-
found effect on the long-term health consequences of Canadians. 
Both acute and chronic stress are established risk factors for men-
tal health, chronic diseases and death. Describing the prevalence 
of stressors by socioeconomic factors is crucial to identify health 
inequalities and to prevent further disparities. As the pandemic 

Table 4: Adjusted associations between socioeconomic 
characteristics and perception of the consequences of the 
COVID-19 pandemic among participants (n = 20 982) of the 
Canadian Longitudinal Study on Aging (CLSA) at the time of 
the CLSA COVID-19 Questionnaire exit survey (September–
December 2020) 

Characteristic Adjusted PR (95% CI)*

Sex

    Male 1.00

    Female 0.98 (0.97–1.01)

Age group, yr

    50–64 1.00

    65–74 0.98 (0.95–1.00)

    75–96 0.93 (0.90–0.95)

Racial background

    White 1.00

    Nonwhite 0.89 (0.83–0.95)

Education

    Secondary school graduation or less 0.90 (0.87–0.93)

    Some postsecondary education 0.97 (0.93–1.01)

    Postsecondary degree or diploma 1.00

Household income, $

    < 50 000 0.94 (0.91–0.97)

    50 000–99 999 0.98 (0.96–1.01)

    100 000–149 999 1.00

    ≥ 150 000 0.99 (0.96–1.03)

Region

    Atlantic 1.00

    Quebec 0.87 (0.84–0.91)

    Ontario 1.20 (1.16–1.24)

    Prairies 1.21 (1.17–1.25)

    British Columbia 1.17 (1.13–1.21)

Marital status

    Single (never married or never lived  
    with partner)

0.99 (0.95–1.03)

    Married or common-law relationship 1.00

    Widowed 1.04 (1.00–1.08)

    Divorced or separated 1.02 (0.99–1.05)

Essential worker status

    Does not work outside the home 1.00

    Essential worker 0.92 (0.89–0.95)

    Not essential worker 0.96 (0.93–0.99)

Urban or rural status

    Urban 1.00

    Rural 0.93 (0.90–0.96)

Note: CI = confidence interval, PR = prevalence ratio.
*Adjusted for all other variables listed in the table: sex, age group, racial 
background, education, household income, region, marital status, essential 
worker status and urban or rural status.
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continues to progress, and as future follow-ups of the CLSA are 
collected and become available, continued investigation of the 
impact of stress during the pandemic on long-term health out-
comes will be possible. 
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