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Abstract
Objectives: This paper examines the longitudinal effects of changes in the association between loneliness and depressive
symptoms during the pandemic among older adults (65+).Methods Baseline (2011–2015) and Follow-up 1 (2015–2018) from
the Canadian Longitudinal Study on Aging (CLSA), and the Baseline and Exit waves of the CLSA COVID-19 study (April–
December, 2020) (n = 12,469) were used. Loneliness was measured using the 3-item UCLA Loneliness Scale and depression
using the CES_D- 9.Results Loneliness is associated with depressive symptoms pre-pandemic; and changes in level of loneliness
between FUP1 and the COVID Exit survey, adjusting for covariates. No interaction between loneliness and caregiving, and with
multimorbidity, on depressive symptoms were observed, and several covariates exhibited associations with depressive
symptoms. Discussion Strong support is found for an association between loneliness on depressive symptoms among older
adults during the pandemic. Public health approaches addressing loneliness could reduce the burden of depression on older
populations.
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Introduction

To reduce the spread of the highly contagious SARS-CoV-2
coronavirus (COVID-19), governments implemented phys-
ical distancing, closure of non-essential businesses and public
spaces, implementation of lockdowns and stay at home or-
ders, mask mandates, travel restrictions, and other public
health restrictions. Although these measures resulted in some
successes in reducing transmission of COVID-19, research
demonstrating negative impacts of the prolonged periods of
physical and social distancing on feelings of loneliness with
specific attention on older adults has been accumulating
(Heidinger & Richter, 2020; Morrow-Howell et al., 2020;
Shahid et al., 2020). Indeed, Smith et al. (2020) use the term
“Covid-19 Social Connectivity Paradox” to refer to the
paradox that meaningful interactions and social participation
are important for the health of older adults, yet pandemic
restrictions require older adults to avoid friends, family, and
sources of social support.

Loneliness refers to the subjective feeling of not having
one’s social needs met, whereas social isolation pertains to the
number and quality of social connections (Newall et al.,

2015). According to the World Health Organization
(2020), loneliness and social isolation are public health
concerns that affect aging societies globally. An extensive
body of literature prior to the pandemic has established as-
sociations between loneliness and social isolation and
worsening mental health, lower health-related quality of life,
and reduced access to health care services (Burholt et al.,
2020; Cacioppo et al., 2010; Courtin & Knapp, 2017; Coyle
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& Dugan, 2012; Leigh-Hunt et al., 2017; National Seniors
Council, 2016; Newall et al., 2015; Schwarzbach et al., 2014;
Wister et al., 2019). Research has generally supported
stronger associations between loneliness and mental health
than for social isolation (Cornwell & Waite, 2009; Kadowaki
& Wister, in press). For instance, Coyle and Dugan (2012)
found that loneliness resulted in 17% higher odds of having
a mental health issue. It is nevertheless estimated that 1 in 10
Canadians experienced a mental health problem in any given
year, with depression being the most common (Canadian
Coalition for Seniors’ Mental Health, 2021), accounting an
economic burden in Canada of approximately US$32 billion
(Smetanin et al., 2015).

Although a growing number of findings reinforce asso-
ciations between loneliness or social isolation and mental
health during the pandemic (Fingerman et al., 2020; Kim &
Jung, 2021; Krendl & Perry, 2021), some studies show no
change in the mental health of older adults during the pan-
demic or better mental health outcomes among older persons
than those in younger age groups (De Bruin, 2021; Van
Tilburg et al., 2020).

Social Isolation, Loneliness and Depression Pre-
and Peri-pandemic

Social isolation and loneliness have been associated with
worsening mental health among general populations in
several pre-pandemic systematic reviews (e.g., Leigh-Hunt
et al., 2017; Santini et al., 2015). Turning specifically to older
adults, loneliness (and to a lesser degree social isolation), has
been shown to worsen depressive symptoms in a number of
studies (e.g., Coyle & Dugan, 2012; Noguchi et al., 2021;
Taylor et al., 2018). For example, in a cross-comparison of
longitudinal data drawn from two waves of the English
Longitudinal Study of Ageing (ELSA) and the Japan Ge-
rontological Evaluation Study (JAGES), associations were
supported between greater social isolation (using marital
status; interaction with children, relatives and friends, and
social participation) and depression in both data sets
(Noguchi et al., 2021). In addition, in a large US study,
subjective social isolation (i.e., loneliness) from both family
and friends was associated with further depressive symptoms
but not objective social isolation (Taylor et al., 2018). Finally,
loneliness was associated with higher odds of having a mental
health problem among older adults (Coyle & Dugan, 2012).

Turning to the peri-pandemic period, a number of studies
have reported that perceived loneliness during the pandemic
is associated with depression (e.g., Kotwal et al., 2021;
Krendl & Perry, 2021; Mistry et al., 2021; Robb et al., 2020).
These studies were either cross-sectional or small sample size
longitudinal designs, or provided only descriptive results. For
instance, Kotwal et al. (2021) found that of the 151 partic-
ipants in their study, the majority (54%) of the participants in
their longitudinal study reported worsened loneliness due to
COVID-19, which was associated with worsened pre-post

depressive symptoms based on an ordinal self-reported
question (62% vs. 9%; p < .001). In another longitudinal
study, Krendl and Perry (2021) also found an association
between greater loneliness and depression, but in a small (n =
120) local survey. Similarly, large cross-sectional results
supporting an association between greater loneliness and
depression have been reported in the UK (n = 7127, aged
50+) (Robb et al., 2020) and Bangladesh (n = 1032) during
the pandemic (Mistry et al., 2021). Qualitative studies also
support these findings. For instance, in a descriptive study by
Whitehead and Torossian (2021), older adults reported
loneliness or isolation as the third most frequently identified
stressor during the pandemic. Additionally, older women, and
older adults having low-income or single/widowed ranked
loneliness or isolation highest as a stressor.

The evidence for an association between loneliness and
depression during the pandemic remains equivocal and re-
quires further research for several reasons. First, longitudinal
studies tend to be small in size which limit generalization.
Second, many studies used cross-sectional designs, which
does not allow researchers to verify predictors of depressive
symptoms. Third, different measures of social isolation and
loneliness were used, ranging from validated scales to single-
item proxies, making comparisons across studies difficult.
Fourth, many studies did not incorporate covariates beyond
basic demographic information. And fifth, these studies were
carried out with diverse populations and variation in time,
disease spread, and pandemic restrictions. Therefore, the aim
of this paper is to address this gap in the literature by ex-
amining associations between changes in loneliness and
depressive symptoms during COVID-19, including other
covariates of depressive symptoms. Identifying whether such
association exists is beneficial to health care providers, and
health and community programs aimed at addressing de-
pressive symptoms among older adults who are at risk of
loneliness today and in the future.

Conceptual Model

The Transactional Stress Model (TSM) provides a conceptual
foundation for understanding the links between stress, social
support (providing assistance or comfort, including their
absence due to loneliness and social isolation) and coping
(Lazarus & Folkman, 1984, 1987; Obbarius et al., 2021;
Pearlin et al., 2005). The TSM contends that the stress-coping
process is affected by appraisals, responses and adaptations to
adversity. One core component in this literature is the role of
social support as a mediator (Pearlin et al., 2005). The TSM
thus provides a rationale as to why we would hypothesize that
pandemic-related stressors, such as heightened levels of
loneliness and social isolation due to infection mitigation,
would increase depressive symptoms among older adults
(Minahan et al., 2021; Whitehead, 2021). Potential mecha-
nisms underlying this process are negative appraisals of
COVID-19 such as fear of infection, perceived seriousness,
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and overall pessimism; maladaptive behavioral responses
such as restricting travel with others to obtain important
necessities; and weakened coping skills. Further, models of
resilience have also been incorporated into the stress-coping
model to understand how individuals who have greater re-
sources (e.g., structural and functional social support) are able
to better offset the negative effects of pandemic adversity
(Riehm et al., 2021; Wister & Speechley, 2020). The in-
corporation of a resilience strength-based lens can thus be
added to the TSM and applied to the COVID-19 pandemic to
understand mental health outcomes, including the identifi-
cation of several important covariates that capture resources
and deficits, consistent with key social determinants of health
such as age, gender, socio-economic status, ethnicity, and
functional status.

Methods

This study is based on secondary analyses of data from the
Canadian Longitudinal Study on Aging (CLSA), including
the CLSA Baseline (2011–2015), Follow-up 1 (FUP1, 2015–
2018), CLSA COVID-19 Studies Baseline (COVID-B, April
2020–May 2020), and Exit (COVID-E, September 2020–
December 2020) surveys. The data sources of studied vari-
ables are illustrated in Table 1. The CLSA is a national-level
population-based panel study with Canadians aged between
45 and 85 years old when recruited from 2011. Currently, two
waves of data collected before the COVID-19 pandemic are
available, including the Baseline (51,338 participants), and
the FUP1 (44,817 participants). Two steps were applied to
recruit the Baseline participants. A random sample of eligible
households were first contacted to identify the potential el-
igible individuals who were willing to attend the study (i.e.,

pre-recruits). Then, these pre-recruits were further contacted
for the consent and Baseline interviews and assessments (i.e.,
cohorts). The participation rate of pre-recruits into CLSAwas
about 45% (Raina et al., 2019). The CLSA carried out the
COVID-19 studies after the outbreak of the pandemic (April
to December 2020) with the same cohort of participants from
Baseline and FUP1. The COVID-19 studies investigate the
social, physical, and mental health outcomes of the CLSA
participants during the early stage of the pandemic (Raina
et al., 2022). A total of 28,559 (67.2%) eligible CLSA
participants finished the COVID-19 Baseline survey, and 24,
114 (56.7%) further finished the Exit survey. Among CLSA
participants unable to attend the COVID-19 studies, 2500 had
died, 3406 withdrew from the CLSA study, 2414 had out-
dated contact information or did not participate due to other
administrative reasons, and 318 required a proxy to partic-
ipate in the study deeming them ineligible, and so on. De-
tailed information about the CLSA and the cohort of
participants have been published elsewhere (Kirkland et al.,
2015; Raina et al., 2009, 2019, 2022). The de-identified data
and information on weighting, validity, and reliability of all
relevant measures can be found in the CLSA questionnaires
and supporting documentation on the CLSA website (www.
clsa-elcv.ca). No weights are available for the COVID-19
survey and are not used in the descriptive portions of our
study.

The CLSA participants are comprised of two cohorts,
including the Comprehensive cohort and the Tracking cohort.
The Comprehensive cohort participants were randomly se-
lected from the population within 25–50 km (based on
population density) from the 11 CLSA data collection sites
across Canada, and the data were collected with a home-
based interview and a follow-up visitation to the data col-
lection sites for physiological and cognitive assessment. The
Tracking cohort participants were randomly selected from
the 10 provinces of Canada and interviewed through the
telephone-interview system. This study analyzed the par-
ticipants from both cohorts.

We focus on the group of older adults (65+) who finished
both FUP1 and COVID-19 studies Exit survey. At FUP1,
there are 23,466 participants aged 65 years and older. Among
them, 12,469 (53.1%) participate in the COVID-19 studies
Exit survey. The present study sample thus includes 12,469
older adults.

Measurement

Dependent Variable. The dependent variable, depressive
symptoms, was measured by the Center for Epidemiologic
Studies Short Depression Scale (CESD-10) (Andresen et al.,
1994). The CESD-10 contains ten items assessing people’s
depressive symptoms in the past week, with three items on
depressed affect (e.g., I felt depressed), five items on somatic
symptoms (e.g., My sleep was restless), and two items related
to positive affect (e.g., I was happy). A Likert-scale was used

Table 1. Data Sources of Studied Variables.

Baseline FUP1 COVID-B COVID-E

Age √

Sex √

Marital status √

Household size √

Education √

Employment status √

Personal income √

Rural/Urban areas √

Country of birth √

Ethnic background √

Caregiver status √

Perceived health √ √

ADLs √

IADLs √

Loneliness √ √

Multimorbidity √

Depressive symptoms √ √
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to assess each item range from “rarely or none of the time”
(score of 0) to “all of the time” (score of 3). In this study, the
item “I felt lonely” was dropped, since we included the
UCLA 3-item loneliness scale as an independent variable,
which uses an identical scale item. Therefore, this study
calculated the depressive symptoms with the remaining nine
items, with a possible score ranging from 0 to 27 (Cronbach’s
Alpha = .726 at FUP1, Cronbach’s Alpha = .815 at Exit
survey). This measurement approach has been used in other
research that examines associations between loneliness and
depression (Cacioppo et al., 2010). A higher score means
more depressive symptoms. As shown in Table 1, the data on
depressive symptoms were collected at both FUP1 and
COVID-19 studies Exit survey.

Independent Variable. The primary independent variable in
this study is loneliness, measured using the 3-item UCLA
loneliness scale (Russell, 1996). This scale is one of the most
commonly used scales in assessing loneliness with very good
reliability and validity (Hughes et al., 2004). Participants
were asked to indicate the frequency they experience the
following feelings based on a 3-point Likert scale (hardly
ever, some of the time, and often), including (1) How often do
you feel left out? (2) How often do you feel isolated from
others? and (3) How often do you feel that you lack com-
panionship? The summed-up scores range from 3 to 9 points,
with a higher score indicating a greater level of loneliness
(Cronbach’s Alpha = .739 at FUP1, Cronbach’s Alpha = .796
at Exit survey). The data on loneliness were collected at both
FUP1 and COVID-19 studies Exit survey.

Covariates. Twelve demographic, health, and social deter-
minants of health factors were included in the data analysis to
control for potential confounding effects on the association
between loneliness and depression based on a substantial
body of literature (Kotwal et al., 2021; Krendl & Perry, 2021;
Mistry et al., 2021; Raina et al., 2022; Robb et al., 2020;
Wister et al., 2022a). We include: age, sex, marital status,
household size, education, employment status, personal in-
come, living areas, country of birth, ethnical background,
several health measures, and caregiver status. Age was
measured with actual number of years. Sex was measured by
“female” and “male.” Marital status was dichotomized into
“not married/partnered (single, widowed, divorced or sepa-
rated)” and “married or in common-law relationship.”
Household size was represented by the actual number of
people living in the participant’s household. Education was
grouped into two levels (due to small numbers in the original
seven categories), including “without post-secondary edu-
cation” and “with college diploma/university degrees.”
Employment status was measured as “not working” or
“working.” Personal income was originally measured at five
levels and grouped into four levels: “less than US$20,000,”
“US$20,000 to US$49,999,” “US$50,000 to US$99,999,”
and “US$100,000 and more” (including US$100,000 to

US$149,999 and US$150,000 and more). The living area was
dichotomized as: “rural area” and “urban area.” Rural areas
within the CLSA sampling frame are defined as communities
with less than 10,000 population, and urban areas are defined
from primary and secondary core areas down to the urban
fringe and outlying areas with postal codes (St John et al., 2021).
Country of birth was categorized into two groups, including
“born in Canada” and “foreign born.” Ethnical background
refers to participants’ cultural and racial backgrounds and was
grouped into “Caucasian” and “visible minority.”

We also considered caregiver status (e.g., Wister et al.,
2022a) and four health and function-related factors (e.g.,
Raina et al., 2022) drawn from prior research that has shown
their effects on depression during the pandemic. Caregiver
status was measured by “caregiver” and “non-caregiver”
indicating whether participants provided assistance to another
person due to a health condition or limitation in the past
12 months prior to the survey. Activities of Daily Living
(ADL) and Instrumental Activities of Daily Living (IADL)
were measured by the Older Americans’ Resources and
Services Multidimensional Functional Assessment Ques-
tionnaire (Fillenbaum & Smyer, 1981). The ADLs and
IADLs both contain seven items related to daily activities,
such as dress and walk for ADLs, and use telephone and
grocery shopping for IADLs. All the items were measured at
three levels, from completely unable (0) to able (2). The
ADLs and IADLs variables were summed based on each set
of items, and higher scores indicate better functional capa-
bility. Self-perceived general health was measured with a 5-
point Likert scale from “Poor” to “Excellent,” and further
grouped into two levels, including “Poor to Fair” and “Good
to Excellent.” Finally, multimorbidity status was measured at
the FUP1 (2015–2018) pre-pandemic. At the FUP1, partic-
ipants reported on the following 27 types of chronic con-
ditions, including Alzheimer’s disease, back problems, bowel
incontinence, cancer, cataracts, diabetes, epilepsy, glaucoma,
heart attack, heart disease, high blood pressure, irritable
bowel syndrome, kidney disease, Parkinson’s disease, pe-
ripheral vascular disease, lung diseases, macular de-
generation, multiple sclerosis, osteoarthritis, osteoporosis,
migraine headaches, rheumatoid arthritis, stroke, thyroid
problem, transient ischemic attack, ulcer, and urinary in-
continence. Based on the number of chronic diseases par-
ticipants reported, participants were further grouped into two
categories, including those with multimorbidity (with two or
more chronic diseases), and those without (with one or fewer
chronic disease).

Data Analytic Procedure

Descriptive statistics were generated and presented in Table 2.
The longitudinal multivariate analyses were conducted using
linear mixed models (LMM; Brown & Prescott, 2015). The
LMM is suitable for analyzing panel data because it ac-
counts for the nesting of repeated measure with same

442 Journal of Aging and Health 35(5-6)



Table 2. Background Information of Participants (N = 12,469).

Continuous variables Mean (SD)

Age 73.17 (6.19)
ADLs
FUP1 13.84 (.54)

IADLs
FUP1 13.87 (.52)

Loneliness
FUP1 3.77 (1.23)
COVID-E 4.28 (1.54)

Depression
FUP1 4.47 (3.97)
COVID-E 5.34 (4.55)

Categorical variables Percentage (ns)

Age groups
65–70 years old 24.16 (3012)
71–75 years old 24.16 (3012)
76–80 years old 17.54 (2187)
80 years and older 16.00 (1995)

Sex
Male 48.41 (6034)
Female 51.59 (6430)

Marital status
Not married/Partnered 34.76 (4332)
Married/Common-law 65.24 (8129)
Household size 1.83 (.74)

Education
Without post-secondary education 25.35 (3161)
With college diploma/university degrees 74.65 (9308)

Employment
Not working 80.12 (9824)
Working 19.88 (2437)

Income
Lower than US$20,000 12.77 (1592)
US$20,000 to US$49,000 43.77 (5458)
US$50,000 to US$99,999 29.87 (3725)
US$100,000 and more 8.03 (1001)
Not stated 5.56 (693)

Living areas
Rural areas 16.92 (2099)
Urban areas 83.08 (10310)

Country of birth
Canada 80.47 (10033)
Foreign born 19.53 (2435)

Ethnic background
Visible minority 3.05 (380)
Caucasian 96.95 (12075)

Caregiver status
Caregiver 51.98 (6482)
Non-caregiver 48.02 (5987)

Multimorbidity
Not 16.60 (2070)
Yes 83.40 (10399)

(continued)
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individuals, which leads to the capability of modeling the
variation over time within individuals as well as the var-
iation across individuals. Linear mixed model is also very
flexible for the measurements used in this study, since both
the fixed and random components are well specified, the
sample size is large, and thus, are easily interpreted (Singer
et al., 2017). This approach has been used in several other
studies using the same data (Wister et al., 2022b, 2022c)
During the modeling, a survey wave was included in the
data analysis to examine the change of depressive symp-
toms from FUP1 to COVID-19 Exit survey (3–5 years; pre-
pandemic to early stage of pandemic). Linear mixed model
has the function to handle the missing data for different
waves on the outcome variables via restricted maximum
likelihood estimation; and listwise deletion was used for
independent variables (e.g., demographic factors) with
missing cases.

Based on LMM, two models were created to examine
the relationship between loneliness, multimorbidity status
and the depressive symptoms among older adults. In model
1, loneliness and the survey factors (survey wave and
participant cohorts) were included. In model 2, socio-
demographic factors, caregiver status, health and
function-related factors, and multimorbidity status varia-
bles were added. Interaction terms between all studied
variables and survey wave were added in the analysis to
examine the association between the independent variable/
covariates and the change of depressive symptoms over the
surveys. The socio-demographic, health and function re-
lated factors, loneliness, and multimorbidity status, as well
as survey factors were included as fixed effects. A random
intercept was included to model the variation in the de-
pendent variable across participants. The estimates in the
LMM can be interpreted the same way as those coefficients
from a traditional ordinary least squares linear regression
(Singer et al., 2017). Likelihood ratio tests based on the
Akaike Information Criterion (AIC) was performed to
compare the model fit. In addition, given the prominence of
caregiving status, perceived health and multimorbidity on
depression during the pandemic, we also test for in-
teraction effects between each of these factors and lone-
liness on depression symptoms.

Results

Of 12,469 older adults that attended both FUP1 and the
COVID-19 study Exit Survey, participants were an average of
73.2 years old (SD = 6.19) and living in a household with an
average of 1.8 persons (SD = .74). Most participants were
female (52%), married or living with a common-law partner
(65%), educated with post-secondary diploma or degrees
(75%), retired (80%), earning an annual income between
US$20,000 and US$49,999 (44%), living in urban areas
(83%), born in Canada (80%), Caucasian (97%), and care-
givers (52%). About 83% of participants were categorized
with multimorbidity (two or more chronic conditions). Most
participants (9 in 10) rated their general health as Good to
Excellent and reported high levels of ADLs and IADLs (13.8
and 13.9 out of 14, respectively). At the FUP1, the mean
loneliness score was 3.77 (SD = 1.23), and it was 4.28 (SD =
1.54) at the COVID-19 Exit Survey. In addition, participants
reported an average of 4.47 (SD = 3.97) for depressive
symptoms based on the 9-item CES-D scale at the FUP1, and
about 5.34 (SD = 4.55) at the COVID-19 Exit survey.

The results of the LMM for depressive symptoms are
presented in Table 3. As indicated in model 1, after adjusting
the survey-related factors, loneliness was positively associ-
ated with depressive symptoms at FUP1 (estimate = 1.20,
95% CI: [1.14, 1.25]), and the increase in loneliness from
FUP1 to the COVID-19 Exit survey was also associated with
the rise of depressive symptoms over this period (estimate =
.13, 95% CI: [.07, .20]). After all the studied variables in-
cluded in the model 2, the relationship between loneliness and
depressive symptoms at FUP1 decreased (estimate = 1.06,
95% CI: [1.01, 1.12]), whereas over time from FUP1 to the
COVID-19 Exit survey the association became slightly at-
tenuated (estimate = .20, 95% CI: [.14, .27]).

Considering the covariates, results yielded from model 2
with all studied variables incorporated are presented below.
Being older was related to greater depressive symptoms at
FUP1 (estimate = .01, 95% CI: [.001, .02]), and the asso-
ciation was reversed from FUP1 to the COVID-19 studies
Exit survey (estimate = �.02, 95% CI: [�.04, �.01]). Older
men reported fewer depressive symptoms at FUP1 than older
women (estimate = �.44, 95% CI: [�.59, �.29]). Marital

Table 2. (continued)

Continuous variables Mean (SD)

Perceived health at FUP1
Good to excellent 90.85 (11302)
Poor to fair 9.15 (1138)

Perceived health at COVID-E
Good to excellent 90.88 (11280)
Poor to fair 9.12 (1132)
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Table 3. LMM for Depressive Symptoms (With Risk Groups in the Model).

Model 1 Model 2

Estimate 95% CI Estimate 95% CI

Survey wave (FUP1)
COVID-E �.51 ��� �.78, �.24 �2.20 �5.14, .74

Cohorts (tracking)
Comprehensive �.30 ��� �.44, �.16 �.28 ��� �.42, �.13

Cohorts � survey wave (tracking)
Comprehensive .30 ��� .15, .46 .27 �� .10, .44

Loneliness 1.20 ��� 1.14, 1.25 1.06 ��� 1.01, 1.12
Loneliness � survey wave .13 ��� .07, .20 .20 ��� .14, .27
Age .01 � .001, .02
Age � survey wave �.02 �� �.04, �.01
Sex (Female)
Male �.44 ��� �.59, �.29

Sex � survey wave (Female)
Male �.16 �.33, .01

Marital status (Married/Common-law)
Not married/Partnered �.08 �.27, .10

Marital status � survey wave (Married/Common-law)
Not married/Partnered �.28 �� �.48, �.07

Household size .10 �.01, .21
Household size � survey wave .05 �.07, .18
Education (with college diploma/university degrees)
Without post-secondary education .24 �� .08, .40

Education � survey wave (with college diploma/university degrees)
Without post-secondary education �.32 �� �.50, �.13

Employment (Working)
Not working .01 �.17, .18

Employment � survey wave (Working)
Not working .29 �� .09, .49

Income (US$100,000 and more)
Lower than US$20,000 1.21 ��� .89, 1.52
US$20,000 to US$49,999 .65 ��� .39, .92
US$50,000 to US$99,999 .37 �� .11, .63

Income � survey wave (US$100,000 and more)
Lower than US$20,000 �.86 ��� �1.22, �.50
US$20,000 to US$49,999 �.26 �.55, .04
US$50,000 to US$99,999 .01 �.30, .30

Rural/Urban (urban areas)
Rural areas �.28 �� �.47, �.10

Rural/Urban � survey wave (urban areas)
Rural areas .10 �.11, .32

Country of birth (Canada)
Foreign born .05 �.12, .23

Country of birth � survey wave (Canada)
Foreign born .12 �.08, .32

Ethnic background (Caucasian)
Visible minority �.11 �.51, .28

Ethnic background � survey wave (Caucasian)
Visible minority �.09 �.55, .37

Caregiver status (Non-caregiver)
Caregiver .40 ��� .27, .54

(continued)
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status was not related to depressive symptoms at FUP1, but
participants who were not married/partnered reported smaller
increasing of depressive symptoms from FUP1 to the
COVID-19 Exit survey than those who were married or
partnered (estimate = �.28, 95% CI: [�.48, �.07]).

For highest educational attainment, participants without
post-secondary education reported higher levels of de-
pressive symptoms than those with post-secondary educa-
tion at FUP1 (estimate = .24, 95% CI: [.04, .40]). However,
participants without post-secondary education reported
a smaller increase in depressive symptoms from FUP1 to the
COVID-19 Exit survey (estimate = �.32, 95% CI: [�.50,
�.13]). Working status was longitudinally associated with
depressive symptoms, and participants who were not
working reported a greater increase in depressive symptoms
than those who remained working from FUP1 to the
COVID-19 Exit survey (estimate = .29, 95% CI: [.09, .49]).
Compared to participants with an annual income of US$100,
000 or more, all other participants with lower incomes re-
ported greater depressive symptoms at FUP1, with an es-
timate of = 1.21, 95% CI: [.89, 1.52] for lower than US$20,
000; estimate = .65, 95% CI: [.39, .92] for US$20,000 to
US$49,999; and .37, 95% CI: [.11, .63] for US$50,000 to
US$99,999. Between FUP1 and the COVID-19 Exit survey,
the contrast of participants with an income lower than
US$20,000 annually and US$100,000 or more was slightly
attenuated (estimate = �.86, 95% CI: [�1.22, �.50]). The
living location of participants was related to depressive
symptoms at FUP1, and participants living in rural areas
reported fewer depressive symptoms than those living in
urban areas (estimate = �.28, 95% CI: [�.47, �.10]).
Caregivers reported greater depressive symptoms than non-
caregivers at FUP1 (estimate = .40, 95% CI: [.27, .54]),

although this difference attenuated over time
(estimate = �.20, 95% CI: �.35, �.40) (see Figure 1).

In addition, all four health factors were significantly re-
lated to depressive symptoms. Participants who rated their
health as Good to Excellent reported fewer depressive
symptoms than those with Poor to Fair health at FUP1
(estimate = �2.18, 95% CI: [�2.41, �1.95]), and the
former group also reported a smaller increase in depressive
symptoms than the latter group from FUP1 to the COVID-
19 Exit survey (estimate = �.80, 95% CI: [�1.11, �.49])
(see Figure 2). The ADLs scale measuring functional status
was negatively related to depressive symptoms at FUP1
(estimate = �.43, 95% CI: [�.57, �.29]), and the asso-
ciation was slightly attenuated over time (estimate = .17,
95% CI: [.01, .33]). The IADLs scale was also negatively
associated with depressive symptoms at FUP1
(estimate = �.37, 95% CI: [�.52, �.22]), and no longi-
tudinal effect was supported. When compared to partic-
ipants without multimorbidity, older adults with two or
more chronic diseases reported higher depressive symp-
toms at FUP1 (estimate = .64, 95% CI: [.46, .83]), but the
interactive effect was not supported longitudinally (see
Figure 3).

Neither of the interaction effects between caregiving status
and loneliness, as well as for multimorbidity and loneliness,
and perceived health and loneliness on depression symptoms
were found (not shown in tables).

Discussion

Building on the understanding that the COVID-19 pandemic
produces short- and long-term risk sequalae affecting quality
of life, including psychological well-being, distress, anxiety,

Table 3. (continued)

Model 1 Model 2

Estimate 95% CI Estimate 95% CI

Caregiver status � survey wave (Non-caregiver)
Caregiver �.20 � �.35, �.40

Perceived health (poor to Fair)
Good to excellent �2.18 ��� �2.41, �1.95

Perceived health � survey wave (poor to Fair)
Good to excellent �.80 ��� �1.11, �.49

ADLs �.43 ��� �.57, �.29
ADLs � survey wave .17 � .01, .33
IADLs �.37 ��� �.52, �.22
IADLs � survey wave .14 �.03, .31
Multimorbidity (Not)
Yes .64 ��� .46, .83

Multimorbidity � survey wave (Not)
Yes �.12 �.33, .10

CIA 127,241.26 118,195.38

Note. �p < .05, ��p < .01, ���p < .001; Reference group listed in the (—).
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depression, and social isolation, this study focussed on the
association between loneliness and depressive symptoms
through an analysis of pre-pandemic and peri-pandemic
(2020 waves) contexts. Research to date has been equiv-
ocal due to design limitations, such as small samples and
cross-sectional studies incapable of disentangling likely
bidirectional effects between loneliness and depression;
measurement problems of key variables; and confounding
effects of covariates. This paper is novel in its use of a large
national longitudinal data set (CLSA) with multiple time
points; sophisticated data analytic techniques (LMMs) that
incorporate change over time; robust measures of

loneliness and depression, and inclusion of a comprehen-
sive set of covariates drawn from pandemic research on this
topic.

This study provides strong evidence that loneliness
worsens depressive symptoms pre-pandemic; and, moreover,
the increase in level of loneliness during the early waves of
the 2020 pandemic was also associated with worsening de-
pressive symptoms. These results were again supported but
slightly attenuated when associations were adjusted for
twelve socio-demographic, caregiving, and health-related
covariates identified in the burgeoning literature on factors
affecting depression during the pandemic (Erbiçer et al.,

Figure 2. Depression and loneliness from FUP1 to COVID-E based on perceived health.

Figure 1. Depression and loneliness from FUP1 to COVID-E based on caregiver status.
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2021; Raina et al., 2022; Robb et al., 2020; Van Tilburg et al.,
2020; Wister et al., 2022d). The association between lone-
liness and caregiving status, as well as with perceived health
and multimorbidity, did not vary as a function of depressive
symptoms.

The results of the present research are consistent with
a few small (>200) cross-sectional and longitudinal studies
undertaken during the pandemic supporting associations
between loneliness and depression or depressive symptoms
(e.g., Kotwal et al., 2021; Krendl & Perry, 2021); as well as
larger (<1000) ones (e.g., Mistry et al., 2021; Robb et al.,
2020). Additionally, several descriptive and qualitative
studies supported the results of the present study. For in-
stance, Whitehead and Torossian (2021) found that loneliness
or isolation was the third most frequently identified stressor
that individuals in their study experienced during the pan-
demic, with older women, those with low-income, and un-
attached older adults ranking it first. The present findings
diverge; however, from other research that has shown that
loneliness or social isolation and mental health outcomes did
not increase during the pandemic, and that older adults may
have fared better than other age groups (Carney et al., 2021;
De Bruin, 2021). These inconsistencies might be due to
variation in populations, samples, measures (social isolation
or loneliness), and pandemic waves.

By providing a rationale for links between pandemic
stress, perceptions of loneliness and negative mental health
outcomes in the form of worsening depressive symptoms
coping (Lazarus & Folkman, 1984, 1987; Minahan et al.,
2021; Whitehead, 2021), the TSM frames the present find-
ings. The TSM also leads to an understanding of how ap-
praisals of stress embedded in the profound experiences of
living through a global pandemic can augment depressive
symptoms when there are heightened perceptions of loneli-
ness (Whitehead, 2021). Negative appraisals that may lead to

loneliness may occur due to perceived susceptibility or se-
riousness of infection, pessimism, or maladaptive behavioral
responses such as restricting travel to obtain important ne-
cessities, and other psycho-social processes. Furthermore,
whether this is due to the lack of social connectedness,
a combination of deleterious synergetic stressor effects, or
erosion of fortitude under chronic periods of stress requires
further study. Additionally, future studies may benefit by
incorporating a resilience lens, which can explain why some
individuals who have greater resources (e.g., structural and
functional social support) are better able to adapt to the
deleterious effects of pandemic adversity (Levasseur et al.,
2017; Riehm et al., 2021; Wister & Speechley, 2020).

Several covariates also displayed important associations
with depressive symptoms. The present study supports that
younger older adults had slightly more depressive symptoms.
This finding is consistent with other research suggesting that
the very old fared better than the young-old or middle-aged
(aged 50–65) (Carney et al., 2021; De Bruin, 2021), which
might be due to having greater experience with disasters (e.g.,
wars), or fewer social interaction needs. Non-married/
partnered individuals reported a smaller increasing of de-
pressive symptoms than their counterparts, suggesting that
partner status can protect against symptoms of depression and
may provide more social participation opportunities. Al-
though those without post-secondary education reported
a smaller rise in depressive symptoms than higher educated
perhaps due to attitudes and perceptions about the seriousness
of COVID-19, individuals not working and those with lower
incomes had greater increases in depressive symptoms during
the early pandemic period. Unsurprisingly, a precarious fi-
nancial situation exacerbated depressive symptoms during
these lock-down and mitigation periods (Raina et al., 2022).
Those living in rural environments appeared to fare better
than urbanites, who experienced more infection spread of

Figure 3. Depression and loneliness from FUP1 to COVID-E based on multimorbidity status.
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COVID-19 (McFarlane, 2021). Caregivers reported a higher
level of depressive symptoms than non-caregivers over
time, which coincides with another study based on the
CLSA showing a link between caregiver contexts and
mental health outcomes during the pandemic (Wister et al.,
2022d). Perhaps the added stress and demanding nature of
the caregiver role exacerbated underlying depressive
symptoms.

Finally, health factors were significantly related to de-
pressive symptoms between the pre- and peri-pandemic
survey points. Participants who rated their health better,
and those who had better functional status (ADLs,
IADLs) had fewer depressive symptoms over time,
which were expected findings consistent with prior re-
search showing that health status can influence de-
pressive symptoms in older adults (see Chang-Quan
et al., 2010 for review). The findings showing that de-
pression varies according to functional status indicates
that there can be an independent physiological as well as
a social-psychological mechanism to depressive
symptoms.

Limitations

Our study provides confirmatory evidence by focusing ex-
clusively on loneliness and depressive symptoms based on
a large national study. However, this study has some limi-
tations. First, while this paper focuses on the first year (2020)
of the pandemic, associations between loneliness and de-
pressive symptoms also need to be examined during other
time periods and waves of the disease. Second, similarly to
Cacioppo et al. (2010), we removed one of the 10 items from
the CES_D that overlapped with one item in the UCLA
Loneliness scale. The internal consistency of the 9-item scale
was similar to the original form. Third, participants of the
CLSA tend to be Caucasian ethnicity and highly educated,
and interpretation of results should be made with caution
when applying the findings to other population groups. This
research also needs to be expanded to more diverse pop-
ulations. Fourth, the modest change in depression due to the
interaction of loneliness and the pandemic effect indicates
that the impact of the public health restrictions were notable
but not apocalyptically severe.

Conclusions

Earlier pandemic research examining the effects of loneliness
on depression and its symptoms has been fraught with many
methodological limitations, in particular, a lack of general-
izability, cross-sectional designs that are constrained in terms
of addressing potential bi-directional effects, confounding
effects of covariates, and measurement issues. These have led
to equivocal and sometimes weak results in the literature.
This study responds to these issues and demonstrates clear
support for the predictor effect of loneliness on depressive

symptoms among older adults during the first year of the
COVID-19 pandemic. The loneliness association is not
modified by caregiver status or multimorbidity, two important
factors associated with pandemic mental health conditions.
However, it should be noted that the physical distancing
policies that were employed during the pandemic saved lives,
regardless of their effect of increasing the association between
loneliness and depression. Several covariates are also pre-
dictive of increases in depressive symptoms; however, the
effect of loneliness remains robust.

There are several important implications of this research
for the current and future pandemics that may also have
general applications. Addressing depressive symptoms and
general mental health among older persons requires a mul-
tipronged approach that integrates the fostering of social
connections among those at high risk of loneliness and social
isolation in conjunction with management of depressive
symptoms. From a health prevention perspective, inter-
ventions that focus greater attention on reduction of
loneliness and depression pre-pandemic as well as early in
a crisis are warranted, such as the phone-based Seniors
Centres Without Walls Program (Newall & Menec, 2015)
and related outreach programs to isolated older adults, as
well as telehealth counselling and educational programs
that enhance coping with isolation during periods of
lockdown) (Van Tilburg et al., 2020). Clinicians re-
sponsible for high risk populations, especially those in health
care settings, need to employ interventions early in a pandemic,
such as early response teams (Kim et al., 2020). Interventions
require identification of external support systems so that po-
tential resources can be enhanced by fortifying the unique
strengths and circumstances (resilience) of an individual,
community or system to increase social connections and reduce
depressive symptoms.
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Québec Senior Researcher (#298996; 2021-2025).

Research Ethics and Patient Consent

This current project received ethics approval at two levels. Consent
to participate was obtained for all participants under the CLSA
harmonized multi-university ethics process approved by the Ham-
ilton Integrated Research Ethics Board (HiREB), Hamilton Health
Sciences/McMaster University. Written informed consent was ob-
tained from all CLSA participants prior to enrollment. Individuals
who were not deemed to be cognitively functional were excluded
from the CLSA study. Simon Fraser University (SFU) was a par-
ticipating institution in the CLSA data collection (SFU ORS
#2010s0281), and the McMaster Research Services Ethics Com-
mittee reviewed all consent material prior to data collection.

Research Data

Data are available from the Canadian Longitudinal Study on Aging
(https://www.clsa-elcv.ca/) for researchers who meet the criteria for
access to de-identified CLSA data.

ORCID iDs

Andrew Wister  https://orcid.org/0000-0002-0045-7428
Lun Li  https://orcid.org/0000-0002-0050-1193
John Pickering  https://orcid.org/0000-0002-1364-8936

References

Andresen, E. M., Malmgren, J. A., Carter, W. B., & Patrick, D. L.
(1994). Screening for depression in well older adults: Evalu-
ation of a short form of the CES-D. American Journal of
Preventive Medicine, 10(2), 77–84. https://doi.org/10.1016/
S0749-3797(18)30622-6

Brown, H., & Prescott, R. (2015). Applied mixed models in medicine
(3rd ed.). John Wiley & Sons.

Burholt, V., Winter, B., Aartsen, M., Constantinou, C., Dahlberg, L.,
Feliciano, V., De Jong Gierveld, J., Van Regenmortel, S., &
Waldegrave, C.Working Group on Exclusion from Social

Relations, part of the COST-financed Research Network ‘Re-
ducing Old-Age Exclusion: Collaborations in Research and
Policy’ (ROSENet) (2020). A critical review and development
of a conceptual model of exclusion from social relations for
older people. European Journal of Ageing, 17(1), 3–19. https://
doi.org/10.1007/s10433-019-00506-0

Cacioppo, J., Hawkley, L., & Thisted, R. (2010). Perceived social
isolation makes me sad: 5-year cross-lagged analyses of
loneliness and depressive symptomatology in the chicago
health, aging, and social relations study. Psychology and Aging,
25(2), 453–463. https://doi.org/10.1037/a0017216

Canadian Coalition for Seniors’ Mental Health. (2021). Canadian
guidelines on prevention, assessment and treatment of depression
among older adults. CanadianCoalition for Seniors’Mental Health.

Carney, K., Graf, A., Hudson, G., & Wilson, E. (2021). Age
moderates perceived COVID-19 disruption on well-being. The
Gerontologist, 61(1), 30–35. https://doi.org/10.1093/geront/
gnaa106

Chang-Quan, H., Xue-Mei, Z., Bi-Rong, D., Zhen-Chan, L., Ji-
Rong, Y., & Qing-Xiu, L. (2010). Health status and risk for
depression among the elderly: A meta-analysis of published
literature. Age and Ageing, 39(1), 23–30. https://doi.org/10.
1093/ageing/afp187

Cornwell, E., & Waite, L. (2009). Social disconnectedness, per-
ceived isolation, and health among older adults. Journal of
Health and Social Behavior, 50(1), 31–48. https://doi.org/10.
1177/002214650905000103

Courtin, E., & Knapp, M. (2017). Social isolation, loneliness and
health in old age: A scoping review. Health & Social Care
in the Community, 25(3), 799–812. https://doi.org/10.1111/
hsc.12311

Coyle, C., & Dugan, E. (2012). Social isolation, loneliness and
health among older adults. Journal of Aging and Health, 24(8),
1346–1363. https://doi.org/10.1177/0898264312460275

De Bruin, W. (2021). Age differences in COVID-19 risk perceptions
and mental health: Evidence from a National U.S. Survey
conducted in March 2020. The Journals of Gerontology: Series
B, 76(2), e24–e29. https:doi.org/10.1093/geronb/gbaa074

Erbiçer, E., Metin, A., Çetinkaya, A, & Şen, S. (2021). The re-
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