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ARTICLE INFO ABSTRACT

Keywords: Loneliness is associated with mental health and thus is of particular concern in the COVID-19 pandemic, due to
Loneliness physical distancing restrictions and shelter-in-place orders. The current study assessed the associations of age,
Isolation

gender and their interaction with loneliness during the COVID-19 pandemic, controlling for other sociodemo-
graphic variables. A pooled sample of 3,012 English-speaking Canadian adults aged 18+ years completed a web-
based survey in one of three waves between May 8 and June 23, 2020. Multivariable logistic regression was used
to examine the associations of loneliness with age and gender controlling for marital status, household income,
education, living alone, employment situation, and survey wave. A likelihood ratio test assessed the model with
interaction between age and gender included. Approximately 8.4% of the sample reported feeling lonely 5+ days
in the past week. The regression model with main effects found greater odds of loneliness among women than
men (AOR = 1.76, 95%CI = 1.32, 2.34) and among all age groups younger than 60 years compared to those aged
60+ years (p = 0.002). In the final regression model, a significant interaction effect between age and gender on
loneliness was found. The interaction showed that women had greater odds of loneliness than men among those
aged 18-29 years (AOR = 3.53, 95%CI = 1.69, 7.37) and 60+ years (AOR = 2.62, 95%CI = 1.33, 5.17). Special
consideration of loneliness among younger and older adult women is needed in service planning. Given in-
consistencies with pre-pandemic studies, detailed data collected during the current crisis is essential to inform
proactive resource allocation to prevent and treat mental health consequences of the pandemic.

COVID-19 pandemic
Physical distancing
Age

Gender

1. Introduction some people experience loneliness despite having close connections

with friends and/or family. Loneliness has been found to impact both

Loneliness is increasingly recognized as an important public health
issue; however, it is still highly understudied in the academic literature
(Lim et al., 2020). Often used interchangeably with the term ‘isolation’,
loneliness is a distinct concept reflecting the subjective experience of a
perceived discrepancy between actual and desired levels of social
engagement (Brooke and Jackson, 2020; Lim et al., 2020). While
isolation or being alone sometimes contributes to a sense of loneliness,

physical and mental health. Longitudinal studies have found loneliness
to predict future depression, paranoia, and social anxiety; only the latter
of these in turn predicted subsequent loneliness, demonstrating that
loneliness is a definitive precursor or contributor to mental health
symptoms (Cacioppo et al., 2010; Lim et al., 2016). Longitudinal studies
have also found an association between loneliness and future incident
coronary heart disease, stroke (Valtorta et al., 2016), cognitive decline
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(Donovan et al., 2017; Shankar et al., 2013) and dementia (Holwerda
et al., 2014).

In March 2020, the World Health Organization (WHO) declared
COVID-19 to be a global pandemic; nations around the world introduced
public health measures to limit spread of the virus. While measures
varied by province across Canada, by mid-to late-March most of Canada
had implemented shelter-in-place orders and the shutdown of non-
essential businesses, schools, and community gathering places. The
first emergency aid bill was passed before the end of March to assist
businesses and individuals impacted by closures. On March 16th, Can-
ada began to close its borders to non-Canadians and on March 18th,
Canada and the United States announced jointly that they would be
closing their shared border to non-essential vehicle traffic. Flights were
coordinated to repatriate Canadians stranded in foreign countries. In
spite of public health interventions, the death toll from COVID-19 grew
quickly, from 100 deaths by April 2nd, to 1,000 deaths by April 15th, to
5,000 deaths by May 12th (Canadian Press, 2020). The first wave of the
pandemic in Canada peaked in late April and early May (Public Health
Agency of Canada, 2020). Beginning in May, slow and staged easing of
public health interventions was initiated but varied across provinces;
many interventions (e.g., limitations to number of people gathering,
masking requirements) were still in place when the second wave of the
pandemic began in September. By July 2020 there were more than 13
million confirmed cases of the virus worldwide, with more than 100,000
of these cases in Canada (Canadian Press, 2020; WHO, 2020). In the
context of the COVID-19 pandemic and the associated public health
interventions designed to promote physical distancing and isolation,
understanding who is most at risk of loneliness is particularly important
in targeting mental health promotion efforts among the most vulnerable.
The present study examines whether specific age and gender groups
were more likely to experience loneliness during major lockdowns in the
early days of the pandemic.

Pre-pandemic assessments of loneliness over the lifespan identified
high risk for loneliness amongst the older adult population, but studies
have also identified significant elevation in loneliness in early adulthood
(Child and Lawton, 2019; Nicolaisen and Thorsen, 2017; Victor and
Yang, 2012). Older adulthood often involves significant life transitions,
including children leaving the home, retirement, death of a spouse, and
physical ailments (Victor and Yang, 2012), all of which may contribute
to feeling lonely. Adolescence and early adulthood are also a period of
significant transition, including academic and vocational decisions and
leaving one’s childhood home, which may directly increase feelings of
loneliness or may impact feelings of depression or anxiety and may in
turn increase perceptions of loneliness. Pre-pandemic data have also
examined gender differences in loneliness. Results have been inconsis-
tent, with some studies identifying a greater risk of loneliness among
men than among women (Barreto et al., in press ; Fujimori et al., 2017;
van den Broek, 2017) and others identifying a greater risk among
women (Dong and Chen, 2017; Luhmann and Hawkley, 2016). A po-
tential explanation for this inconsistency is that the association between
gender and loneliness varies by age group. In a meta-analysis, Maes et al.
(2019) found no gender difference in loneliness among middle-aged or
older adults, but men were lonelier than women among young adults,
and boys were lonelier than girls among children and adolescents.

In the early stages of the COVID-19 crisis, peer-reviewed journals
published many editorial and commentary articles expressing concern
about the potential impact of the pandemic on isolation and resulting
loneliness among the older adult population, who were perceived as
most vulnerable (e.g., Armitage and Nellums, 2020; Brooke and Jack-
son, 2020; Jawaid, 2020). However, data collected early in the
pandemic suggested that young people were disproportionately affected
by stress, depression, anxiety, and loneliness (Ahmed et al., 2020; Bu
et al., 2020; Losada-Baltar et al., in press; Qiu et al., 2020). A survey of
adults in the United Kingdom conducted between March 23rd and April
24th, 2020 found high levels of loneliness in the population, with
highest levels reported by younger adults (Groarke et al., 2020). A
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3-wave study of American adults, which included data collection before
the introduction of public health measures, at the end of March 2020,
and at the end of April 2020, reported no mean-level changes in lone-
liness across the population over time, although older adults showed a
slight increase in loneliness between March and April, after physical
distancing measures were introduced (Luchetti et al., 2020). Still, older
adults reported less loneliness than their younger adult counterparts. A
survey of adults in Israel conducted from March 15th to April 1st indi-
cated that age was negatively associated with depression and anxiety,
and that loneliness due to physical distancing measures was the primary
risk factor for depression, anxiety and their comorbidity (Palgi et al.,
2020). The authors speculated that older adults have greater experience
with isolation and with life-threatening medical situations, reducing
their sensitivity and facilitating a more effective response to these
stressors. In terms of gender, while much of the early data from the
COVID-19 pandemic found higher levels of loneliness among women
than men (Bu et al., 2020; Barreto et al., in press), there were studies that
found no association between gender and loneliness (e.g., Groarke et al.,
2020). To our knowledge no studies have examined the interaction be-
tween age and gender for loneliness during the pandemic.

Given the existing pre-pandemic data on associations between age,
sex or gender, and loneliness, and the apparent inconsistencies with
early data collected during the COVID-19 pandemic, the aim of the
current study was to assess the associations of age and gender and their
interaction with loneliness, adjusting for other sociodemographic
covariates, among Canadian adults during the COVID-19 pandemic. This
information is needed to inform targeted programming to prevent and
treat loneliness, and potentially related mental health symptoms, asso-
ciated with the pandemic.

2. Material and methods
2.1. Sample and procedures

The pooled sample of 3,012 respondents was derived from three
waves (Wave 1: May 8th-12th, 2020, n = 1,005; Wave 2: May 29th-June
1st, 2020, n = 1,002; Wave 3: June 19th-23rd, 2020, n = 1,005) of a
national web-based survey of English-speaking Canadian adults aged 18
years and older. The survey was conducted by the Centre for Addiction
and Mental Health (CAMH) in collaboration with Methodify by Delvinia,
which made the survey available to members of its AskingCanadians
online research panel. Sampling quotas for age, gender, and region
based on Statistics Canada census data were included to enhance
generalizability to the Canadian English-speaking population. Informed
consent was obtained electronically at the start of the survey. The CAMH
Review Ethics Board approved the study protocol.

2.2. Measures

2.2.1. Loneliness

Feeling lonely was assessed with a single item from the Center for
Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977): ‘In the
past 7 days, how often have you felt lonely?” Response options included:
‘rarely or none of the time (less than 1 day)’, ‘some or a little of the time
(1-2 days)’, ‘occasionally or a moderate amount of the time (3—-4 days)’,
and ‘most or all of the time (5-7 days)’. Responses were converted to
binary coding to allow for comparison of those who reported feeling
lonely most or all of the time (5+ days) with those who reported feeling
lonely less frequently (<5 days).

2.2.2. Sociodemographics

Sociodemographic variables included gender (woman/man), age
(18-29 years, 30-39 years, 40-49 years, 50-59 years, 60+ years),
marital status (married/living with partner, widowed/divorced/sepa-
rated, never married), education (high school or less, some post-
secondary, college diploma/degree, university diploma/degree), and
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annual household income (less than $40,000, $40,000 to $79,999,
$80,000 to $119,999, $120,000+, prefer not to answer). Whether the
respondent lived alone (yes, no) was also included as a proxy measure of
isolation. Current employment situation in the context of the pandemic
was also included with the following response options: job/work loca-
tion unchanged or have since returned to existing or new job/work
location, not working before and after pandemic/no change (retired,
student, paid leave, recently graduated), not currently working/laid off
due to pandemic, currently working from home due to pandemic, other.

2.3. Statistical analyses

Chi-square tests were used to assess bivariate relationships between
sociodemographic variables and loneliness. A multivariable logistic
regression model was constructed to examine the associations of age and
gender with loneliness, controlling for other sociodemographic vari-
ables. A two-way interaction was also tested to assess whether the as-
sociation between gender and loneliness varied by age groups. A
likelihood ratio test was used to examine whether including an age and
gender interaction term significantly improved the fit of the model.
Respondents with missing values on the variables of interest were
excluded from regression models. Although the gender identity item in
the survey included multiple categories other than man and woman,
very few respondents (n = 21) self-identified their gender as something
other than man or woman; thus, these few cases were excluded. All
analyses were conducted using SAS software, Version 9.4 (SAS Institute
Inc, 2016).

3. Results

Approximately 8.4 percent of the sample reported feeling lonely at
least 5 days in the past week. Table 1 presents self-reported loneliness by
wave and by each of the sociodemographic variables. Based on chi-
square analyses, loneliness was significantly more prevalent among
younger adults aged 18-29 years than among older adults aged 60+
years and among women than among men. Those who were never or
were previously married, those with a household income below
$40,000, those with less than or up to a high school education, those
living alone, and those who were not currently working or were laid off
due to the pandemic were more likely to report loneliness. No associa-
tion was found between loneliness and survey wave.

The multivariable logistic regression model with main effects only
(see Table 2) found greater odds of loneliness among women than men
(AOR = 1.76, 95%CI = 1.32, 2.34) and among all groups aged 18
through 59 years compared to those aged 60+ years, with the highest
odds found among those aged 18-29 years (AOR = 2.73, 95%CI = 1.60,
4.67). The model also found higher odds of being lonely among those
who live alone than those living with others (AOR = 1.85, 95%CI =
1.29, 2.65) and those who were never married (AOR = 2.05, 95%CI =
1.37, 3.05) or were previously married (AOR = 2.57, 95%CI = 1.63,
4.03) than married people. Higher odds of being lonely were also found
among those not currently working or laid off due to the pandemic than
those working in the same job or work location as before the pandemic
(AOR = 1.70 95%CI = 1.13, 2.56).

Table 3 presents self-reported loneliness by both age and gender. To
assess the potential interaction between age and gender, the multipli-
cative interaction term was added to the model (see Table 2) and found
to be significant (p = 0.04). We compared the multivariable logistic
regression model with and without the interaction term using a likeli-
hood ratio test, which provided evidence that the interaction signifi-
cantly improved the fit of the model (xX%(4) = 10.41, p = 0.03. The
gender by age interaction on loneliness (see summary of interaction in
Table 4) indicated greater odds of loneliness among women than men,
but only among those aged 18-29 years (AOR = 3.53, 95%CI = 1.69,
7.37) and 60+ years (AOR = 2.62, 95%CI = 1.32, 5.17).
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Table 1
Feeling lonely 5+ days in past week by sociodemographic risk factors and survey
wave among Canadian English-speaking adults aged 18+ years (n = 2,991).

Variables Total Felt lonely Felt lonely x?
sample n 5+ of past 7 <5 of past 7
= 2,991 daysn =251 daysn=
n (%) n (%) 2,740

n (%)

Age

18-29 years 398 55 (13.8%) 343 (86.2%)
(13.3%)

30-39 years 769 69 (9.0%) 700 (91.0%)
(25.7%)

40-49 years 400 33 (8.3%) 367 (91.7%)
(13.4%)

50-59 years 515 44 (8.5%) 471 (91.5%)
(17.2%)

60+ years 909 50 (5.5%) 859 (94.5%)
(30.4%)

Gender o

Man 1497 90 (6.0%) 1407 (94.0%)
(50.1%)

Woman 1494 161 (10.8%) 1333 (89.2%)
(49.9%)

Marital status i

Married/Living with 1832 82 (4.5%) 1750 (95.5%)

partner (61.3%)
Widowed/Divorced/ 377 56 (14.9%) 321 (85.1%)
Separated (12.6%)

Never Married 745 110 (14.8%) 635 (85.2%)
(24.9%)

Household income (CAD)

Less than $40,000 382 59 (15.5%) 323 (84.5%)
(12.8%)

$40,000-$79,999 737 72 (9.8%) 665 (90.2%)
(24.6%)

$80,000-$119,999 672 55 (8.2%) 617 (91.8%)
(22.5%)

$120,000+ 721 34 (4.7%) 687 (95.3%)
(24.1%)

Prefer not to answer 479 31 (6.5%) 448 (95.5%)
(16.0%)

Education

High school or less 341 36 (10.6%) 305 (89.4%)
(11.5%)

Some post-secondary 465 44 (9.5%) 421 (90.5%)

(college, technical (15.7%)
university, etc.)
College diploma/degree 587 51 (8.7%) 536 (91.3%)
(19.8%)
University diploma/degree 1578 120 (7.6%) 1458 (92.4%)
(53.1%)
Live alone *
Yes 625 102 (16.3%) 523 (83.7%)
(20.9%)
No 2356 148 (6.3%) 2208 (93.7%)
(78.8%)
Employment situation *
Job/work location 818 62 (7.6%) 756 (92.4%)
unchanged or have since (27.3%)
returned to existing or
new job/work location

Not working before or after ~ 843 62 (7.4%) 781 (92.6%)
pandemic/No change (28.2%)
(retired, student, paid
leave, recently
graduated)

Not currently working/laid 419 52 (12.4%) 367 (87.6%)
off due to pandemic (14.0%)

Currently working from 754 56 (7.4%) 698 (92.6%)
home due to pandemic (25.2%)

Other 157 19 (12.1%) 138 (87.9%)
(5.2%)

Survey wave NS

1 (May 8 to 12, 2020) 1002 86 (8.6%) 916 (91.4%)
(33.5%)

2 (May 29 to June 1, 2020) 84 (8.5%) 905 (91.5%)

(continued on next page)
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Table 1 (continued)

Variables Total Felt lonely Felt lonely X2
sample n 5+ of past 7 <5 of past 7
= 2,991 daysn =251 daysn=
n (%) n (%) 2,740
n (%)
989
(33.1%)
3 (June 19 to 23, 2020) 1000 81 (8.1%) 919 (91.9%)
(33.4%)

Note: X2 = chi-square; *p < 0.01, **p < 0.001, NS = not significant (p > 0.05);
discrepant totals are due to missing data.

4. Discussion

The findings suggest that particular demographic groups may be
especially vulnerable to loneliness during the COVID-19 self-isolation
and shelter-in-place orders. The study found loneliness to be highest
among the youngest adults (aged 18-29 years) and lowest among the
oldest adults (aged 60+ years). General-population lifespan studies
conducted before the pandemic typically found greater loneliness
among older than younger adults, with some studies showing an
increased prevalence among younger adults as well, though sometimes
not as high as the prevalence found among older adults (Child and
Lawton, 2019; Nicolaisen and Thorsen, 2017; Victor and Yang, 2012).
However, the negative association of age with loneliness during the
pandemic is consistent with other studies conducted on the COVID-19
pandemic, which have found younger people to be at greater risk for
symptoms of stress, depression, anxiety, and loneliness (Ahmed et al.,
2020; Bu et al., 2020; Losada-Baltar et al., in press; Qiu et al., 2020).

The higher rate of loneliness among younger adults may be due to a
reduction in social interactions during shelter-in-place orders. There are
age differences in how satisfaction is derived from social relationships;
where young adults value the size of their social networks and quantity
of interactions, older adults value the quality of their social networks
and interactions (Nicolaisen and Thorsen, 2017). It may be that the
quantity of social interactions has been more severely impacted by
physical distancing than the quality of such interactions. Additionally,
the pandemic may have affected the types of social interactions that are
more valued by younger people. Among young adults, having fewer
personal contacts with whom to socialize is linked to loneliness (Child
and Lawton, 2019) and these have likely been reduced by physical
distancing protocols. The pandemic has also affected people’s daily
routines, with these effects likely more extreme for those in the younger
age groups compared with those in the oldest age group, which likely
includes many retirees who do not have work or other responsibilities
outside the home that have been impacted by the pandemic.

Bivariate and multivariate analyses of the current data indicated that
loneliness was more prevalent among women than men, which is
consistent with studies from other countries conducted during the
COVID-19 pandemic (Bu et al., 2020; Losada-Baltar et al., 2020). It may
be that shelter-in-place orders interfere with women’s preferred coping
strategies, making women more vulnerable to the negative mental
health impacts of the pandemic. Women rely more extensively than men
on social support and emotion-focused coping when faced with a
stressor (Ptacek et al., 1994; Rosario et al., 1988). Limited access to
friends and family during the crisis may be impeding strategies used
predominantly by women to cope with the isolation imposed by the
pandemic.

The current study also examined the interaction between age and
gender in relation to loneliness during the pandemic. Adjusting for other
relevant variables, the interaction between age and gender significantly
improved the fit of the regression model. Stratified analysis of the
interaction indicated that women faced greater odds of loneliness than
men, but only among the youngest adults, who were the age group at
highest risk of loneliness, and among the oldest adults, who were the age
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Table 2
Multivariable logistic regression model (main effects only) of feeling lonely 5+
days in the past week among Canadian English-speaking adults aged 18+ years.

Felt lonely 5+ days in past 7 days (n = 2,935)

Variables Adjusted 95% CI” p-value Joint test p-value

ORs"

Age 0.0017

60+

18-29 years

30-39 years

40-49 years

50-59 years

Gender

Man

Woman

Marital status

Married/Living
with partner

Widowed/
Divorced/
Separated

Never Married

Household
income
(CAD)

$120,000+

Less than
$40,000

$40,000-
$79,999

$80,000-
$119,999

Prefer not to
answer

Education

University
diploma/
degree

High school or
less

Some post-
secondary
(college,
technical
university,
etc.)

College
diploma/
degree

Live alone

No

Yes

Employment
situation

Job/work - -
location Ref
unchanged or
have since

Ref - -

2.73 1.60 4.67
2.58 1.60 4.15
2.08 1.23 3.53
1.95 1.22 3.14

0.0002
0.0001
0.0063
0.0056

0.0001
Ref - -
1.76 1.32 2.34 0.0001

<.0001
Ref - -
2.57 1.63

4.03 <0.0001

2.05 1.37 3.05 0.0004

0.2964

Ref - -
1.57 0.94 0.0838

1.29 0.82 0.2700

1.42 0.90 0.1331

1.03 0.61 0.9093
0.5836

Ref - -

1.21 0.3866

1.20 0.3595

1.25 0.87 1.80 0.2355

0.0009
Ref - -
1.85 1.29 2.65 0.0009

0.0380

returned to
existing or
new job/work
location

Not working
before or after
pandemic/No
change
(retired,
student, paid
leave, recently
graduated)

Not currently
working/laid
off due to
pandemic

Currently
working from

1.25 0.81 1.91 0.3116

1.13 2.56 0.0117

0.99 0.67 1.47 0.9527

(continued on next page)
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Table 2 (continued)

Felt lonely 5+ days in past 7 days (n = 2,935)

Variables Adjusted 95% CI” p-value Joint test p-value
ORs"
home due to
pandemic
Other 1.77 0.98 3.19 0.0569
Survey wave 0.8882
1 Ref - -
2 1.05 0.76 1.46 0.7551
3 0.97 0.70 1.36 0.8650
Notes.

Ref = reference category.

Bolded figures indicate statistical significance at the 95% level.
@ Adjusted odds ratio.
® 95% confidence intervals.

Table 3
Feeling lonely 5+ days in past week by age and gender among Canadian English-
speaking adults aged 18+ years (n = 2,991).

Age Gender Total sample Felt lonely 5+ of Felt lonely <5 of
group n=2,991 past7daysn=251  past7 daysn =
n n (%) 2,740
n (%)
18-29 Man 162 10 (6.2%) 152 (93.8%)
Woman 236 45 (19.1%) 191 (80.9%)
30-39 Man 421 38 (9.0%) 383 (91.0%)
Woman 348 31 (8.9%) 317 (91.1%)
40-49 Man 206 15 (7.3%) 191 (92.7%)
Woman 194 18 (9.3%) 176 (90.7%)
50-59 Man 252 15 (6.0%) 237 (94.1%)
Woman 263 29 (11.0%) 234 (89.0%)
60+ Man 456 12 (2.6%) 444 (97.4%)
Woman 453 38 (8.4%) 415 (91.6%)
Table 4

Summary of gender by age interaction on feeling lonely 5+ days in past week.

Felt lonely 5+ days in past 7 days

AOR*  95% CI”
Woman vs Man (Ref) at age = 18-29 years 3.53 1.69 7.37
Woman vs Man (Ref) at age = 30-39 years 1.02 0.61 1.72
Woman vs Man (Ref) at age = 40-49 years 1.25 0.60 2.62
Woman vs Man (Ref) at age = 50-59 years 1.93 0.99 3.78
Woman vs Man (Ref) at age = 60+ years 2.62 1.33 5.17

Notes.
Bolded figures indicate statistical significance at the 95% level.

@ Adjusted odds ratio; adjusted for marital status, household income, educa-
tion, living alone, employment situation, and survey wave.

b 950 confidence intervals.

group at lowest risk of loneliness. In contrast, studies of gender over the
lifespan conducted prior to the pandemic typically found that boys and
men had greater odds of loneliness, but only among children, adoles-
cents and young adults (Maes et al., 2019). It may be that younger
women (more commonly single and never-married) and older women
(more likely to be previously married or widowed) typically reach out to
multiple others beyond their immediate family for social support,
whereas middle-aged women typically rely on a spouse or common-law
partner, who is still present throughout the pandemic and available to
provide support. Thus, among younger and older women, physical
distancing may have restricted access to their sources of social support,
interfering with emotion-focused coping that would otherwise be a
primary means to alleviate stressors associated with the pandemic.

An additional finding of the current study was that those not
currently working due to the pandemic were lonelier compared to those
whose job or work location was unaffected by the pandemic or had since
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returned to a job or work location. This finding is consistent with pre-
vious evidence that being employed is a protective factor against lone-
liness in young- and middle-aged adults even after controlling for
income (Luhmann and Hawkley, 2016; Matthews et al., 2019).

Several potential limitations of the current study should be consid-
ered. As a cross-sectional study, causality could not be inferred. As a
web-based panel survey, the study may have excluded potential re-
spondents without access to or with limited knowledge of Internet
technology; however, this potential bias was likely minimal given a
recent Statistics Canada, 2019 report indicating that 94% of Canadians
have home Internet access. There is also evidence to suggest that,
compared to computer-assisted telephone surveys, web-based self--
report surveys have higher rates of self-disclosure for sensitive items
(Milton et al., 2017) and higher levels of data reliability, potentially due
to reduced privacy concerns and elimination of an experimenter effect
(Braunsberger et al., 2007). There may also have been a non-response
bias; it cannot be determined if eligible respondents who declined to
participate would have responded similarly to those who did. This study
did not examine people’s experiences of social isolation during the
pandemic. Future research should examine the relationship between
social isolation and loneliness in the context of the pandemic. The study
also examined adults aged 60+ years in a single age category due to low
levels of self-reported loneliness in men and women aged 70+ years,
precluding separate analysis and interpretation of this older age group.
Where possible, future research should assess potential differences in
loneliness between these two older age categories.

Features of the study design may have contributed to the findings
and should be explored in future research. The current study examined
the odds of feeling lonely 5+ days in the past week, a criterion on the
more severe end of the spectrum. Pre-pandemic studies have identified a
linear relationship between loneliness and adverse mental health out-
comes, which would suggest that individuals experiencing lower levels
of loneliness may still be at risk for adverse mental health outcomes
(Cacioppo et al., 2010; Lim et al., 2016; Shankar et al., 2013). Another
methodological consideration is the use of a direct versus indirect
measure of loneliness. Multiple-item scales can assess multidimensional
facets of loneliness, and often take an indirect approach to measurement
by refraining from use of the term ‘lonely’ or ‘loneliness’. Single-item
measures like the CES-D item used here are by necessity direct mea-
sures. As a result, single-item measures may promote under-reporting of
loneliness due to stigma, which may disproportionately affect certain
groups. For this reason, use of a single-item direct measure is a limitation
of the current study. Nicolaisen and Thorsen (2014) found that when
responding to the CES-D single-item direct measure of loneliness, the
youngest (18-29 years) and oldest (65-81 years) participants reported
being most lonely; however, when these same participants responded to
a multi-item indirect measure of loneliness, a positive association be-
tween age and loneliness was found, with the oldest participants
reporting more loneliness. Men were more likely to report loneliness on
the indirect measure, though only among younger age groups (18-29
years, 30-49 years). Consistent with the results reported here, women
were more likely to report loneliness on the direct measure.

The true impact of the COVID-19 pandemic on mental health is yet to
be seen, but there is mounting evidence to suggest that stress, anxiety,
depression, and loneliness are major consequences of the crisis (Ahmed
et al., 2020; Bu et al., 2020) and may persist beyond the current period
of high risk for virus exposure. Loneliness is a risk factor for mental
health (e.g., depression, paranoia, cognitive decline, dementia) and
physical health problems (e.g., coronary heart disease, stroke)
(Cacioppo et al., 2010; Donovan et al., 2017; Holwerda et al., 2014; Lim
et al., 2016; Shankar et al., 2013; Valtorta et al., 2016). Understanding
who is most vulnerable to loneliness during the crisis is essential for
needs assessment and proactive resource allocation, as we plan for
health needs during and in the aftermath of the pandemic (Holmes et al.,
2020). The present study suggests that special consideration of loneli-
ness among younger and older adult women should be taken into
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account in service planning and development of targeted interventions.
As the current data were collected via web-based surveys, they may be
particularly informative in the development of online education and
treatment initiatives to provide self-help and counselling services to
vulnerable groups including those identified here. The COVID-19 crisis
is an unprecedented global event and, as the current data indicate, we
cannot rely on pre-pandemic data to guide us. More detailed informa-
tion, including assessment of interactions between known risk factors,
such as age and gender, for mental health symptoms including loneli-
ness, will assist in global efforts to heal from the stress and trauma of
COVID-19.

Author contributions

HAH, TEM, SW, CMW, YTN, and DJ were involved in survey pro-
curement and development. CMW and AJM conceptualized the study.
AJM conducted analyses. All authors interpreted analyses. CMW
developed the first manuscript draft. All authors were involved in final
revisions of the manuscript.

Declaration of competing interest

The authors declare no conflict of interest.

Acknowledgements

The researchers acknowledge the in-kind support for data collection
by Delvinia.

References

Ahmed, M.Z., Ahmed, O., Aibao, Z., Hanbin, S., Siyu, L., Ahmad, A., 2020. Epidemic of
COVID-19 in China and associated psychological problems. Asian J. Psychiatry 51,
102092.

Armitage, R., Nellums, L.B., 2020. COVID-19 and the consequences of isolating the
elderly. Lancet 5, e256.

M. Barreto, C. Victor, C. Hammond, A. Eccles, M.T. Richins, P. Qualter, Loneliness
around the world: Age, gender, and cultural differences in loneliness. Pers, Individ.
Diff., in press.

Braunsberger, K., Wybenga, H., Gates, R., 2007. A comparison of reliability between
telephone and web-based surveys. J. Bus. Res. 60 (7), 758-764.

Brooke, J., Jackson, D., 2020. Older people and COVID-19: isolation, risk and ageism.
J. Clin. Nurs. 29, 2044-2046.

Bu, F., Steptoe, A., Fancourt, D., 2020. Who is lonely in lockdown? Cross-cohort analyses
of predictors of loneliness before and during the COVID-19 pandemic. Unpublished
manuscript. https://www.medrxiv.org/content/10.1101/2020.05.14.20101360v1.
full.pdf+html. (Accessed 1 June 2020).

Cacioppo, J.T., Hawkley, L.C., Thisted, R.A., 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. Psychol. Aging 25 (2), 453-463.

Canadian Press, 2020. A Timeline of Events in Canada’s Fight against COVID-19. http
s://nationalpost.com/pmn/news-pmn/canada-news-pmn/a-timeline-of-events-in
-canadas-fight-against-covid-19-2. (Accessed 23 December 2020).

Child, S.T., Lawton, L., 2019. Loneliness and social isolation among young and late
middle-age adults: associations of personal networks and social participation. Aging
Ment. Health 23 (2), 196-204.

Dong, X.Q., Chen, R., 2017. Gender differences in the experience of loneliness in U.S.
Chinese older adults. J. Women Aging 29 (2), 115-125.

Donovan, N.J., Wu, Q., Rentz, D.M., Sperling, R.A., Marshall, G.A., Glymour, M.M.,
2017. Loneliness, depression and cognitive function in older US adults. Int. J.
Geriatr. Psychiatr. 32 (5), 564-573.

Fujimori, A., Hayashi, H., Fujiwara, Y., Matsusaka, T., 2017. Influences of attachment
style, family functions and gender differences on loneliness in Japanese university
students. Psychol. 8, 654-662.

Groarke, J.M., Berry, E., Graham-Wisener, L., McKenna-Plumley, P.E., McGlinchey, E.,
Armour, C., 2020. Loneliness in the UK during the COVID-19 pandemic: cross-
sectional results from the COVID-19 psychological wellbeing study. PloS One 15 (9),
e€0239698.

108

Journal of Psychiatric Research 136 (2021) 103-108

Holmes, E.A., O’Connor, R.C., Perry, V.H., Tracey, L., Wessely, S., Arsenault, L., et al.,
2020. Multidisciplinary research priorities for the COVID-19 pandemic: a call for
action for mental health science. Lancet Psychiatry 7, 547-560.

Holwerda, T.J., Deeg, D.J.H., Beekman, A.T.F., van Tilburg, T.G., Stek, M.L., Jonker, C.,
Schoevers, R.A., 2014. Feelings of loneliness, but not social isolation, predict
dementia onset: results from the Amsterdam Study of the Elderly (AMSTEL).

J. Neurol. Neurosurg. Psychiatry 85 (2), 135-142.

Jawaid, A., 2020. Protecting older adults during social distancing. Science 368 (6487),
145.

Lim, M.H., Eres, R., Vasan, S., 2020. Understanding loneliness in the twenty-first century:
an update on correlates, risk factors, and potential solutions. Soc. Psychiatr.
Psychiatr. Epidemiol. 55, 793-810.

Lim, M.H., Rodebaugh, T.L., Zyphur, M.J., Gleeson, J.F., 2016. Loneliness over time: the
crucial role of social anxiety. J. Abnorm. Psychol. 125 (5), 620-630.

Losada-Baltar, A., Jiménez-Gonzalo, L., Gallego-Alberto, L., del Sequeros Pedroso-
Chaparro, M., Fernandes-Pires, J., Marquez-Gonzalez, M., in press. “We are staying
at home.” Association of self-perceptions of aging, personal and family resources,
and loneliness with psychological distress during the lock-down period of COVID-19.
J. Gerontol. Psychol. Sci.Public Health Agency of Canada, 2020. Canada COVID-9
weekly epidemiology report (6 December to 12 December, 2020). https://www.cana
da.ca/content/dam/phac-aspc/documents/services/diseases/2019-novel-coronav
irus-infection/surv-covid19-weekly-epi-update-20201218-eng.pdf. Accessed
December 23, 2020.

Luchetti, M., Lee, J.H., Aschwanden, D., Sesker, A., Strickhouser, J.E., Terracciano, A.,
Sutin, A.R., 2020. The trajectory of loneliness in response to COVID-19. Am. Psychol.
75 (7), 897-908.

Luhmann, M., Hawkley, L.C., 2016. Age differences in loneliness from late adolescence to
oldest old age. Dev. Psychol. 52 (6), 943-959.

Maes, M., Qualter, P., Vanhalst, J., van den Noortgate, W., Goossens, L., 2019. Gender
differences in loneliness across the lifespan: a meta-analysis. Eur. J. Pers. 33,
642-654.

Matthews, T., Danese, A., Caspi, A., Fisher, H.L., Goldman-Mellor, S., Kepa, A., Moffitt, T.
E., Odgers, C.L., Arseneault, L., 2019. Lonely young adults in modern Britain:
findings from an epidemiological cohort study. Psychol. Med. 49 (2), 268-277.

Milton, A.C., Ellis, L.A., Davenport, T.A., Burns, J.M., Hickie, [.B., 2017. Comparison of
self-reported telephone interviewing and Web-based survey responses: findings from
the second Australian Young and Well National Survey. JMIR Mental Health 4 (3),
e37.

Nicolaisen, M., Thorsen, K., 2014. Who are lonely? Loneliness in different age groups
(18-81 years old), using two measures of loneliness. Int. J. Aging Hum. Dev. 78 (3),
229-257.

Nicolaisen, M., Thorsen, K., 2017. What are friends for? Friendships and loneliness over
the lifespan — from 18 to 79 years. Int. J. Aging Hum. Dev. 84 (2), 126-158.

Palgi, Y., Shrira, A., Ring, L., Bodner, E., Avidor, S., Bergman, Y., Cohen-Fridel, S.,
Keisari, S., Hoffman, Y., 2020. The loneliness pandemic: loneliness and other
concomitants of depression, anxiety and their comorbidity during the COVID-19
outbreak. J. Affect. Disord. 275, 109-111.

Ptacek, J.T., Smith, R.E., Dodge, K.L., 1994. Gender differences in coping with stress:
when stressor and appraisals do not differ. Pers. Soc. Psychol. Bull. 20 (4), 421-430.

Public Health Agency of Canada, 2020. Canada COVID-9 weekly epidemiology report (6
December to 12 December, 2020). https://www.canada.ca/content/dam/phac-as
pc/documents/services/diseases/2019-novel-coronavirus-infection/surv-covid19-
weekly-epi-update-20201218-eng.pdf. (Accessed 23 December 2020).

Qiu, J., Shen, B., Zhao, M., Wang, Z., Xie, B., Xu, Y., 2020. A nationwide survey of
psychological distress among Chinese people in the COVID-19 epidemic:
implications and policy recommendations. Gen. Psychiatry. 33, e100213.

Radloff, L.S., 1977. The CES-D Scale: a self-report depression scale for research in the
general population. Appl. Psychol. Meas. 1 (3), 385-401.

Rosario, M., Shinn, M., Mgrch, H., Huckabee, C.B., 1988. Gender differences in coping
and social supports: testing socialization and role constraint theories. J. Community
Psychol. 16, 55-69.

SAS Institute Inc, 2016. SAS Software. Cary, NC, USA.

Shankar, A., Hamer, M., McMunn, A., Steptoe, A., 2013. Social isolation and loneliness:
relationships with cognitive function during 4 years of follow-up in the English
longitudinal study of ageing. Psychosom. Med. 75 (2), 161-170.

Statistics Canada, 2019. Canadian Internet Use Survey. Released at 8:30 a.m. Eastern
time in The Daily, Tuesday, October 29, 2019. Statistics Canada catalogue no. 11-
001-X.World Health Organization, 2020. WHO Coronavirus Disease (COVID-19)
Dashboard. https://covid19.who.int/. (Accessed 1 July 2020).

Valtorta, N.K., Kanaan, M., Gilbody, S., Ronzi, S., Hanratty, B., 2016. Loneliness and
social isolation as risk factors for coronary heart disease and stroke: systematic
review and meta-analysis of longitudinal observational studies. Heart 102 (13),
1009-1016.

van den Broek, T., 2017. Gender differences in the correlates of loneliness among
Japanese persons aged 50-70. Australas. J. Ageing 36 (3), 234-237.

Victor, C.R., Yang, K., 2012. The prevalence of loneliness among adults: a case study.
J. Psychol. 146 (1-2), 85-104.

World Health Organization, 2020. WHO coronavirus disease (COVID-19) dashboard.
https://covid19.who.int/. (Accessed 1 July 2020).


http://refhub.elsevier.com/S0022-3956(21)00058-3/sref1
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref1
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref1
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref2
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref2
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref4
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref4
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref5
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref5
https://www.medrxiv.org/content/10.1101/2020.05.14.20101360v1.full.pdf+html
https://www.medrxiv.org/content/10.1101/2020.05.14.20101360v1.full.pdf+html
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref7
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref7
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref7
https://nationalpost.com/pmn/news-pmn/canada-news-pmn/a-timeline-of-events-in-canadas-fight-against-covid-19-2
https://nationalpost.com/pmn/news-pmn/canada-news-pmn/a-timeline-of-events-in-canadas-fight-against-covid-19-2
https://nationalpost.com/pmn/news-pmn/canada-news-pmn/a-timeline-of-events-in-canadas-fight-against-covid-19-2
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref9
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref9
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref9
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref10
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref10
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref11
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref11
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref11
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref12
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref12
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref12
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref13
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref13
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref13
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref13
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref14
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref14
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref14
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref15
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref15
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref15
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref15
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref16
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref16
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref17
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref17
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref17
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref18
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref18
https://www.canada.ca/content/dam/phac-aspc/documents/services/diseases/2019-novel-coronavirus-infection/surv-covid19-weekly-epi-update-20201218-eng.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/diseases/2019-novel-coronavirus-infection/surv-covid19-weekly-epi-update-20201218-eng.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/diseases/2019-novel-coronavirus-infection/surv-covid19-weekly-epi-update-20201218-eng.pdf
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref20
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref20
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref20
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref21
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref21
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref22
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref22
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref22
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref23
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref23
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref23
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref24
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref24
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref24
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref24
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref25
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref25
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref25
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref26
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref26
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref27
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref27
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref27
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref27
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref28
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref28
https://www.canada.ca/content/dam/phac-aspc/documents/services/diseases/2019-novel-coronavirus-infection/surv-covid19-weekly-epi-update-20201218-eng.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/diseases/2019-novel-coronavirus-infection/surv-covid19-weekly-epi-update-20201218-eng.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/diseases/2019-novel-coronavirus-infection/surv-covid19-weekly-epi-update-20201218-eng.pdf
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref30
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref30
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref30
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref31
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref31
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref32
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref32
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref32
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref33
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref34
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref34
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref34
https://covid19.who.int/
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref36
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref36
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref36
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref36
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref37
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref37
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref38
http://refhub.elsevier.com/S0022-3956(21)00058-3/sref38
https://covid19.who.int/

