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Abstract 

Background: Loneliness is a public health concern and its influence on morbidity and mortality are well docu-
mented. The association between loneliness and emergency department visits is less clear. Further, while sex and 
gender-related factors are known to be associated with loneliness and health services use, little research looks at 
the relationship by gender. Our study aimed to estimate the association between loneliness and emergency depart-
ment use in the previous 12 months. We aimed to determine if this association differed based on gender identity and 
gender-related characteristics.

Methods: We used a retrospective cohort study design to analyze population-based survey data from the Cana-
dian Longitudinal Study on Aging (CLSA). We analysed data from the baseline and follow-up 1 survey respondents 
(2015-2018) from both the tracking (telephone interviews) and comprehensive (in-home data collection) cohorts 
(n=44816). Loneliness was assessed using a dichotomous measure (lonely/not lonely) from a validated scale. Emer-
gency department visits were dichotomous (yes/no) by self-reported emergency department use in the 12 months 
prior to the survey date. Multivariable logistic regression analyses using analytic weights examined the association 
between loneliness and emergency department visit, controlling for other demographic, social, and health related 
factors.

Results: We identified 44,413 respondents to the baseline and follow-up 1 survey. The prevalence of loneliness in 
our sample was 23.1% (n=10263). Of those who had been to the emergency department in the previous year, 27.2% 
(n=2793) were lonely. Lonely respondents had higher odds of an emergency department visit (aOR: 1.13, 95% CI: 
1.05-1.21), adjusted for various demographic and health factors. Loneliness was associated with emergency depart-
ment visits more so in women (aOR: 1.15, 95% CI: 1.05-1.25) than in men (aOR: 1.10, 95% CI: 0.99-1.22).
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Background
Loneliness is increasingly recognized as a major health 
issue, offering a unique opportunity to build concerns 
for social connection, community, and caring into pub-
lic health [1]. As individuals get older, they are at height-
ened risk of loneliness because of age-related transitions 
including shrinking social networks, widowhood, and 
retirement [2, 3]. Loneliness itself is influenced by age, 
sex (biological) and gender-related (socio-cultural) char-
acteristics and these factors are also associated with 
health service use [4]. Population based studies can be a 
useful way to look at issues of loneliness, risk factors and 
use of health services; although sex is often included as a 
covariate, few analyses are disaggregated by sex and even 
fewer consider the influence of gender identity or gender-
related characteristics [4]. Factors that predict loneliness 
and reporting of loneliness often differ between men and 
women [5]. Social problems such as loneliness may have 
an effect on older adults’ use of health services and their 
health outcomes. Individual studies have shown some 
evidence that loneliness is associated with hospital visits 
[6, 7], and loneliness has been found to be a predictor of 
early and frequent returns to the emergency department 
(ED) [8]. Whereas other research has found loneliness to 
be associated with a greater number of physician visits, 
but not ED visits or hospitalization [9, 10]. The mecha-
nisms through which loneliness impacts health ser-
vice use are not entirely clear, with some studies finding 
both under-use and over-use of acute care and primary 
care services [7, 11–13]. As the number of older adults 
increases, research identifying how loneliness may con-
tribute to service use in different populations is urgently 
needed.

Emergency departments (ED) are a critical site of care 
[14, 15]. Older adults are one of the largest patient pop-
ulations seen in this setting and compared to younger 
patients they remain in EDs for longer lengths of time 
and are at heightened risk of adverse health outcomes 
[16–18]. Adverse health outcomes can include pressure 
ulcers, delirium, and increased likelihood of developing 
new or worsening disability. EDs are the most common 
entryway into the hospital system and hospitals place 
older adults at unique risk given their intersecting and 

complex care needs that can include physical and cog-
nitive impairments and social problems [15, 19]. Iden-
tifying the relationship between loneliness and ED use 
is essential because it contributes to optimizing service 
use in older adults by ensuring individuals receive the 
right care in the right setting. This may improve the 
quality of care and quality of life of older adults. Our 
overall study objective was to estimate the association 
between loneliness and ED use in a 12-month period 
using follow-up 1 survey data from the Canadian Lon-
gitudinal Study on Aging (CLSA). Our secondary objec-
tive was to determine if this association differed based 
on gender identity and gender-related characteristics.

Methods
We used a retrospective cross-sectional study design to 
analyse population-based survey data from the Cana-
dian Longitudinal Study on Aging (CLSA) [20]. At the 
start of this study, the CLSA had collected two waves 
of data referred to as baseline (2011-2014, includ-
ing a maintaining contact survey, 2013-2015) and the 
first follow-up (2015-2018). The CLSA consists of two 
cohorts: Tracking and Comprehensive. The Tracking 
Cohort (baseline, n=21,241) consists of an age- and 
sex-stratified random sample of community-dwelling 
Canadians aged 45 years and older who completed 
a computer-assisted telephone interview. The Com-
prehensive Cohort (baseline, n=30,097) is a stratified 
(age, sex) random sample of individuals 45 years and 
older who live within 25 to 50 km of a CLSA data col-
lection site and took part in in-home interviews and 
provided biological data at CLSA data collection sites 
[20, 21]. A common set of core questionnaire data are 
collected from both cohorts. The CLSA uses the follow-
ing exclusion criteria: individuals unable to respond in 
either English or French, persons who are cognitively 
impaired at the time of recruitment, those living in 
the three territories, full-time members of the Cana-
dian Armed Forces, individuals living in long-term care 
homes at baseline, and persons living on reserves and 
settlements. Informed consent was obtained from all 
CLSA participants prior to data collection.

Conclusions: In our study, loneliness was associated with emergency department visits in the previous 12 months. 
When our analysis was disaggregated by gender, we found differences in the odds of emergency department visit for 
men, women, and gender-diverse respondents. The odds of ED visit were higher in women than men. These findings 
highlight the general importance of identifying loneliness in both primary care and hospital. Care providers in ED 
need resources to refer patients who present in this setting with health issues complicated by social conditions such 
as loneliness.

Keywords: CLSA, Loneliness, Emergency department visits
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Study sample
Our sample included participants in the first follow-up 
survey of the CLSA (2015-2018) because it included the 
validated 3-item University of California, Los Angeles 
(UCLA) loneliness scale [22]. Our sample is from both 
the Tracking cohort version 2.1 (n=17,051) and Com-
prehensive cohort version 3.0 (n=27,765), follow-up 1 
survey (n=44,816). We then excluded 403 respondents 
who did not answer the 3-item UCLA loneliness scale 
or had other missing responses. This resulted in 0.90% 
(403/44,816) missing data. Given the small percentage of 
missing data, we used listwise deletion to manage miss-
ing responses. The final sample was n=44,413.

Loneliness
Our primary independent variable of loneliness was 
measured using the 3-item UCLA loneliness scale [23]; 
one of most widely used scales to assess loneliness. The 
items ask, 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 companionship?” Items are 
scored with a Likert scale response category (Hardly ever, 
Some of the time, Often). Overall scores range from 3 to 
9, with higher scores indicating greater perceived loneli-
ness. Exploratory and confirmatory factor analyses have 
demonstrated robust reliability and concurrent and dis-
criminant validity when used in large, population-based 
samples [22]. To create a dichotomous measure (lonely 
versus not lonely), we identified individuals in the top 
quintile of our sample compared to remaining individu-
als. This approach has been used in other studies [24]. 
Based on the distribution of our sample, the score for 
lonely was ≥5 out of 9.

Self‑Reported History of Emergency Department Use
The outcome was assessed using the following question: 
“Have you been seen in an emergency department during 
the past 12 months?”. It was measured as any (yes/no) self-
reported ED use in the 12 months prior to the survey date.

Sex and Gender
Our study has the unique opportunity to examine the 
relationship between loneliness, gender, and ED visits. 
The CLSA has both a measure of sex and gender. Sex is 
measured as the respondent’s sex at birth (Male, Female). 
Gender is measured as the respondent’s current gen-
der identity (male, female, transgender man/transman, 
transgender woman/transwoman, genderqueer, other). 
We examined the overlap between each sex and gender 
variable and found high concordance between the two 
measures (see Supplementary Table  1) so we chose to 
include only gender in our analyses. We chose to focus 

on gender identity, rather than sex at birth, because other 
research has shown that gendered attitudes, self-percep-
tion, and social factors are related to loneliness [4, 25] 
and our interest was not biological differences. We ulti-
mately created a variable based on the respondent’s cur-
rent gender identity, as one of: men (includes transmen), 
women (includes transwomen), and gender diverse (gen-
der queer, other, do not know). These three categories are 
consistent with others, including Statistics Canada’s gen-
der classification [26].

Sociodemographic and health variables
Other variables included in the analysis were selected 
based on their relationship to loneliness and ED visits 
in community-dwelling older adults, as shown in prior 
research [4, 11, 12, 27–30]. All variables in our analysis 
are self-reported. We examined respondent demograph-
ics including age (<65 years, 65+ years), education (less 
than university degree, university degree or higher), 
ethnicity (White, all else), household income (<$20,000, 
$20,000-<$50,000, $50,000+), marital status (single, 
never married, divorced/separated, married/common-
law, widowed), living arrangement (live alone=yes/no), 
and geographic location (urban, rural).

Health related variables included number of chronic 
conditions. The number of potential chronic illnesses 
ranged from 1 to 18, the median was 2 and the  75th per-
centile (or  3rd quartile) value was 3. We used the  75th 
percentile as the cut off to create a dichotomous variable 
(1-3 vs 4+). Functional impairment was measured using 
the 5-point scale from the Older Americans’ Resources 
and Services (OARS) Multidimensional Functional 
Assessment Questionnaire, which ranges from 2 (Excel-
lent/Good) to 6 (Total Impairment). The CLSA modified 
this scale so that the range is 1 to 5, and the categories are 
(none, mild/moderate/severe/total impairment for activi-
ties of daily living). Higher values indicate greater impair-
ment [31]. Self-rated mental health was assessed through 
the following question: “In general, would you say your 
mental health is excellent, very good, good, fair or poor?” 
(recategorized as: poor, fair/good/very good/excellent), 
and diagnosis of anxiety (yes, no). The number of depres-
sive symptoms over the past week was measured using 
the Center for Epidemiologic Studies Depression Scale 
(CES-D) [32]. The 10-item CES-D scale generates a score 
between 0 and 30 with higher scores indicating a greater 
number of depressive symptoms. The 10-item scale 
includes an item that asks whether the respondent has 
felt lonely. We removed this item and created a revised 
scale to avoid overlap with our loneliness measure, which 
is consistent with other research [24, 33]. We adopted a 
cut off of <10 and 10+ [32]. Other health service use was 
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measured by asking if the respondent had visited their 
family doctor in the last 12 months (yes/no).

We also assessed factors related to social isolation, 
which is often measured by the number of contacts, liv-
ing arrangements (living alone versus with others), and 
participation in social activities [34, 35]. We identified 
whether respondents had seen any of the following social 
contacts within the last 6 months: children, siblings, 
other relatives, close friends, neighbors. For social par-
ticipation, we assessed whether respondents had partici-
pated in any of the following activities within the last 6 
months: family or friendship activities outside the house-
hold, church or religious activities, sports or physical 
activities, educational and cultural activities, service club 
or fraternal organizational activities. For each social con-
tact and social participation, respondents were scored 
from 0-5. We categorized each social contact and activity 
participation to the following: 0-1=low contact/partici-
pation, 2-3=moderate contact/participation, 4-5=high 
contact/participation.

Analysis
We calculated descriptive statistics using the unweighted 
data for all variables. We present frequencies and per-
centages for categorical variables and median and 
interquartile range (IQR) for continuous variables. We 
calculated standardized differences in proportions for all 
variables by loneliness (lonely/not lonely). Standardized 
difference scores are indexes which measure the effect 
size between two groups and are preferred in large sam-
ples [36]. There is no agreed upon threshold for stand-
ardized differences that indicate imbalance however, it 
is suggested that a difference in proportion of less than 
10% (0.1) indicates little difference [36]. We presented 
our descriptive findings in our pooled sample by lonely/
not lonely and by gender (men, women, gender diverse). 
We also examined our findings by age (<65, 65+) (Sup-
plementary Tables 2-3). We did not report any cell sizes 
smaller than six and our tables have the following nota-
tion (0-5) when this is the case. This reporting practice 
is consistent with guidance to limit privacy risks when 
groups or attributes (i.e., gender identity) have a small 
denominator or the type of data being reported is unique 
and might carry a higher risk of identification [37].

We used multivariable logistic regression analysis to 
examine the association between loneliness and ED visit 
in the previous 12 months, controlling for other demo-
graphic, health, and social factors. We used the analytic 
weights provided by CLSA for the logistic regression 
models. Unadjusted odds ratios (uOR) and adjusted odds 
ratios (aOR) are presented. Multivariable analyses were 
run in the full sample and then disaggregated by gender 

(men, women) and age (<65, 65+). Due to the small num-
ber of gender diverse respondents, the logistic regression 
in this analysis adjusted only for age. Statistical soft-
ware used in the analyses were IBMSPSS version 26 and 
SAS 9.4. We received research ethics approval from the 
University of Alberta (Pro00100416). We followed the 
Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines for reporting obser-
vational cohort studies.

Results
Overall, our sample included 44,413 participants. 23.1% 
(n=10263) were identified as lonely (Table  1). Gender 
diverse respondents had the highest percentage identi-
fied as lonely (28.2%, n=11), followed by women (25.4%, 
n=5765), and men (20.6%, n=4483). Our total sample 
was predominantly White (96.3%, n=42884) and lived 
in an urban area (89.6%, n=39870). Over 70% (70.7%, 
n=24224) who were not lonely had a household income 
of $50,000+ compared to 51.8% (n=5314) who were 
lonely. Nearly 20% (19.8%, n=8821) of our total sam-
ple reported having 4+ chronic conditions. When we 
examined chronic conditions and loneliness, 29.3% 
(n=3010) lonely of respondents had 4+ chronic condi-
tions compared to 17% (n=5811) who were not lonely. 
Lonely respondents were more likely to report functional 
impairment (22.1%, n=2263) compared to not lonely 
(11.2%, n=3839). Less than a quarter of our sample had 
been to the ED in the prior year (22.5%, n=10009). Of 
those that were lonely, 27.2% (n=2793) had been to the 
ED in the prior year compared to 21.1% (n=7216) who 
were not lonely. Over 90% of respondents had been to a 
family doctor in the last 12 months (90.9%, n=40471), 
this differed only slightly when examined by lonely 
(91.4%, n=9378) and not lonely (90.9%, n=31093).

Differences in the characteristics of those who were 
lonely emerged by gender (Table 1). Men who were lonely 
were more likely to have a university degree or higher 
(42.5%, n=1907) compared to women who were lonely 
(33.7%, n=1945). Women who were lonely had lower 
household income (45.8%, n=2642) than men (59.5%, 
n=2667) and more frequently lived alone (45.2%, n=2607 
versus 37.7%, n=1689). Over 80% (81.8%, n=9) of lonely 
gender diverse respondents lived alone.

We examined the prevalence of factors related to 
social isolation, including living alone, number of social 
contacts, and social participation. Over one-quarter 
(25.3%, n=11274) of our sample lived alone, which 
differed for those who were lonely (42%, n=4306) and 
not lonely (20.3%, n=6968). Most of the sample had a 
high social contact (49.7%, n=22124), and moderate 
participation in social activities (60.3%, n=26852). A 
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higher proportion of lonely individuals reported low 
social participation (25.9%, n=2656) compared to not 
lonely (15.1%, n=5158). A similar pattern was observed 
between lonely/not lonely and low social contact.

Loneliness and ED visits
Compared to those who were not lonely, those who 
were lonely had higher odds of an ED visit (aOR: 
1.13, 95% CI: 1.05-1.21), adjusted for demographic, 
health, and social factors (Table 2). In our full sample 
(not stratified by gender), women had lower odds of 
ED visit (aOR: 0.86, 95% CI: 0.81-0.92) compared to 
men. We examined the same predictors in separate 
logistic regressions for men and women (Table  3). 
Loneliness was associated with ED visits in women 
(aOR: 1.15, 95% CI: 1.05-1.25) more so than in men 
(aOR: 1.10, 95% CI: 0.99-1.22). We ran the logistic 
regression in the gender-diverse group that included 
only loneliness and age as the covariates (Table 4). In 
this analysis, loneliness was significantly associated 
with ED visits among gender-diverse respondents 
(aOR: 1.43, 95% CI: 1.33-1.54). We also tested the 
association by age groups (<65, 65+) and found that 
the association between loneliness and ED visits per-
sisted in those aged less than 65 years of age (aOR: 
1.11, 95% CI: 1.01-1.22) and those 65 years of age and 

older (aOR: 1.14, 95% CI: 1.04-1.25) (Supplementary 
Tables 4-5).

Discussion
In a population-based sample of community-dwelling 
older adults, 23.1% were lonely. Overall, those who were 
gender diverse, which was the smallest group, had the 
highest frequency of loneliness, followed by women and 
men, respectively. We found that loneliness was associ-
ated with higher odds of ED visit, controlling for other 
demographic, health, and social factors. In our gender-
stratified analysis, loneliness was significantly associ-
ated with previous ED visits in women but less so in 
men; loneliness was most strongly associated with ED 
visits among those identifying as gender diverse, how-
ever, the small sample size prevented adjustment for 
several potentially confounding variables. Our age-
stratified regression analysis (<65, 65+) also found that 
loneliness was significantly associated with previous ED 
visits, adjusted for other demographic, health, and social 
factors.

Our findings add to the growing body of research 
examining social relationships and health service use. 
While the literature results vary in the consensus on 
the relationship between loneliness and health service 
use, our findings support the association between lone-
liness and ED visits. We know that loneliness is associ-
ated with various health conditions and morbidity [1, 
38], which may lead to increased ED use; however, our 
models controlled for various health conditions and 

Table 2 Logistic regression model results to test associations 
between loneliness and ED visit in previous 12 months in 
44,518 Canadian Longitudinal Study on Aging Tracking and 
Comprehensive Follow-up 1 (2015-2018) survey respondents

a Adjusted for education, ethnicity, age, geographic region, gender, income, 
marital status, living alone, chronic conditions, functional impairment, self-rated 
mental health, depressive symptoms, anxiety, social contacts, social activities, 
family physician visit.

Variables Odds Ratio (95% CI)
N=44,518

Unadjusted Adjusted (weighted)a

Lonely (ref: not lonely) 1.41 (1.34-1.48) 1.13 (1.05-1.21)

Table 3 Logistic regression model results by gender (men, women) to test associations between loneliness and ED visit in Canadian 
Longitudinal Study on Aging Tracking and Comprehensive Follow-up 1 (2015-2018) survey

a Adjusted for education, ethnicity, age, geographic region, income, marital status, living alone, chronic conditions, functional impairment, self-rated mental health, 
depressive symptoms, anxiety, social contacts, social activities, family physician visit

Men (n=21,722)
Odds Ratio (95% CI)

Women (n=22,722)
Odds Ratio (95% CI)

Unadjusted Adjusted
(weighted)a

Unadjusted Adjusted (weighted)a

Lonely (ref: not lonely) 1.35 (1.25-1.46) 1.10 (0.99-1.22) 1.44 (1.34-1.54) 1.15 (1.05-1.25)

Table 4 Logistic regression model results to test associations 
between loneliness and ED visit among gender diverse 
respondents in Canadian Longitudinal Study on Aging Tracking 
and Comprehensive Follow-up 1 (2015-2018) survey

Gender diverse (n=39)
Odds Ratio (95% CI)

Unadjusted Adjusted (weighted)

Lonely (ref: not lonely) 5.52 (1.19-25.52) 1.43 (1.33-1.54)

Age 65+ (ref: <65) 1.11 (0.27-4.52) 1.28 (1.19-1.36)
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functional impairments. This suggests that there is some 
other mechanism leading to an association between lone-
liness and ED visits that is independent of major health 
conditions. Loneliness is the feeling that results from a 
discrepancy in the desired quantity and quality of social 
relationships [39]. This discrepancy is physiologically dis-
tressing and can predict subsequent functional decline 
and risk of morbidity and mortalit y [1, 40]. Hawkley at a 
l [39]. suggest that the pain of loneliness can motivate the 
formation or reconnection of social relationships. Some 
studies suggest that lonely people seek out medical care 
because they are looking for social interaction [10, 41]. 
Loneliness is also related to other aspects of social func-
tioning including the ability to harness social support 
and social resources. Cacioppo et al . [42] considered the 
evolutionary mechanisms of loneliness and suggested 
that when the social pain of loneliness is activated it can 
set off innate survival mechanisms like hypervigilance. 
Hypervigilance to external cues can set off a cascade of 
actions which limit the individual’s ability to self-reg-
ulate their behaviours, to carry out maintenance tasks 
including health-promoting behaviours, and to identify 
others who could assist with those tasks [42]. It may be 
that those lonely individuals end up in ED because these 
hypervigilance cues inhibit their ability to manage their 
health at home and engage in preventative care tasks 
that help keep them from the ED. Further, those who are 
lonely may lack a robust social support system which may 
also contribute to a diminished capacity to oversee pre-
ventative care tasks, leading to ED visits. Using the CLSA 
data, we were only able to assess whether respondents 
had been to ED in the past 12 months and not the fre-
quency of ED visits, the reason for the visit, or if they had 
any repeated visits. Our future work aims to use admin-
istrative health data to better understand how loneliness 
influences both frequency and repeat ED visits to under-
stand how loneliness may set off different trajectories of 
care use.

Our gender-stratified analysis showed slight differ-
ences in the association between loneliness and odds of 
ED visit between women and men. Women had greater 
odds of an ED visit given loneliness compared to men. 
Similar results were found in a recent study using data 
from the Irish Longitudinal Study on Ageing that exam-
ined loneliness in community-dwelling adults and its 
association with self-reported general practitioner (GP) 
and ED visits in the last 12 months [43]. Loneliness in 
men did not influence ED or GP visits but women who 
reported loneliness had elevated risk of ED visit. Our 
observed differences between men and women may be 
due to the social stigma of loneliness which can effect 
the respondents likelihood of recognizing or disclosing 
loneliness [44]. Males may be less likely to self-disclose 

loneliness due to stereotypes of masculinity and the 
stigma of emotional expression [4]. Our preliminary 
findings in the gender-diverse respondents suggest that 
loneliness is also associated with ED use in this group. 
Research in Australia examined loneliness severity in 
lesbian, gay, bisexual, transgender, queer, intersex, asex-
ual, and other sexual orientation and gender identity 
diverse (LGBTQIA+) communities. They found that 
LGBTQIA+ adults had higher levels of loneliness than 
non- LGBTQIA+ adults [45]. Sanchez et al. [46] exam-
ined ED utilization in a sample of 360 lesbian, gay, and 
bisexual individuals and found that over the previous 
12 months, 25.3% had at least one ED visit and 16% had 
two or more visits. This study did not examine partici-
pant social connections such as loneliness. These stud-
ies highlight the emerging area of research examining 
the intersections of loneliness and health service use in 
gender diverse communities.

Our sample did not include a robust sample of persons 
that have been historically excluded and underrepre-
sented in research such as racial and ethnic minorities, 
socioeconomically disadvantaged populations, rural pop-
ulations, and sexual and gender minorities [47, 48]. Our 
sample had a small proportion of people who were non-
White which is problematic because other research has 
found that sociodemographic variables like race are pre-
dictors of ED visits [17, 27]. Although we used weighted 
data from a large population-based survey, the respond-
ents are relatively homogenous, they are predominantly 
White, live in urban areas, are highly educated and have 
relatively high household incomes. The CLSA weights 
reflect the Canadian population on many variables and 
as the study continues these weights are designed to best 
reflect the true underlying population, but there are limi-
tations. The format and inclusion/exclusion criteria of 
the CLSA data collection includes telephone interviews 
and in-person interviews at a regional assessment centre 
which limits participation from those who do not have 
access to a phone, transportation to a data collection 
centre, or who cannot complete the survey in English or 
French. Similarly, we were also unable to fully examine 
gender diverse respondents due to a small sample size. 
The inclusion of gender identity categories in the CLSA 
is an important and essential step to reflect the realities 
of respondents; however, it is not sufficient. Integrating 
a question about gender requires that sampling be robust 
so that there are sufficient numbers of respondents from 
these groups to ensure that the data they provide can be 
meaningfully included in quantitative analysis and not 
automatically excluded due to sample size issues. Efforts 
must be made to enhance our ability to understand the 
aging experience for a more diverse group of Canadians. 
If we are to develop testable hypotheses and posit how 
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a population uses (or does not use) a health service, it is 
imperative that we include a truly representative sample 
of Canadians who engage with the health system.

Limitations
Although we examined a large population-based sample 
of community-dwelling adults middle-aged and older 
adults, our study has limitations. It is difficult to com-
pare our findings to other studies examining ED utiliza-
tion, because they often vary in outcome measurement 
(dichotomous, count), time periods (6 weeks, 3 months, 
1 year), and sources (self-report, administrative health 
data, chart review) [17]. We only had one ED use item 
(yes/no) that was self-report and at this time cannot link 
data from the CLSA to ED use information from admin-
istrative health data. Studies comparing health service 
utilization between self-report versus administrative 
health data often show poor to fair agreement between 
the two measures but comparable predictive accuracy 
in subsequent models [49, 50]. Future work is needed 
to link these CLSA self-report data on prior ED use to 
available administrative health data. Our data are cross-
sectional so we cannot infer temporality and how loneli-
ness may influence future ED use. Data on frequency of 
visits, re-admissions to ED, and/or other outcomes (such 
as discharge home vs admission) may provide additional 
information on use patterns between older adults who 
are and are not lonely [18]. Similarly, we do not know 
the reason for ED visit (e.g., self-care problems, falls) and 
this information may be related to loneliness. As we have 
noted in our discussion, we were unable to interpret 
much of the data on gender diverse respondents given 
the small sample size.

Conclusion
Loneliness was prevalent in our sample and our findings 
suggest that there are differences in the prevalence across 
genders. Loneliness is associated with previous ED visits, 
controlling for numerous demographic, health, and social 
factors. This highlights an important area of inquiry both 
for researchers and perhaps more importantly for practi-
tioners and health systems, if loneliness influences health 
system use then how can it be identified and measured 
in our health system? Systematic measurement is crucial 
for early intervention. Finally, our findings from gender-
diverse respondents suggest this group may differ from 
others in their loneliness and odds of ED visit. This pre-
liminary work highlights an important area of future 
study and consideration in intervention development.

Abbreviations
CLSA: Canadian Longitudinal Study on Aging; ED: Emergency department.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12877- 022- 02763-8.

Additional file 1. 

Acknowledgements
This research was made possible using the data/biospecimens collected by 
the Canadian Longitudinal Study on Aging (CLSA). Funding for the Canadian 
Longitudinal Study on Aging (CLSA) is provided by the Government of 
Canada through the Canadian Institutes of Health Research (CIHR) under 
grant reference: LSA 94473 and the Canada Foundation for Innovation. This 
research has been conducted using the CLSA dataset Baseline Tracking Data-
set version 3.4, Baseline Comprehensive Dataset version 4.0, FUP1 Tracking 
version 2.1, and FUP1 Comprehensive version 3.0 under Application Number 
20CA004. The CLSA is led by Drs. Parminder Raina, Christina Wolfson and 
Susan Kirkland.

Authors’ contributions
SC, AG, SB, LG, RS, and PR planned the study. JB conducted the data analysis. 
SC and AG drafted the manuscript. All authors contributed to the develop-
ment and revision of the final manuscript. All authors have read and approved 
the manuscript.

Funding
This work was supported by a Canadian Institutes of Health Research Catalyst 
Grant: Analysis of Canadian Longitudinal Study in Aging (CLSA) to AG (Grant 
#: 170313). The funder had not role in the design, conduct, interpretation, or 
writing of the manuscript. The opinions expressed in the manuscript are the 
author’s own and do not reflect the views of the Canadian Longitudinal Study 
on Aging.

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

Declarations

Ethics approval and consent to participate
Ethics approval for this study was granted from the University of Alberta 
Research Ethics Board (#Pro00100416) and is in accordance with the ethical 
standards of the Declaration of Helsinki (1964) and its subsequent amend-
ments. Informed consent was obtained from all CLSA participants prior to 
data collection.

Consent for publication
Not applicable

Competing interests
We have no competing interests to disclose.

Author details
1 Department of Family Medicine, Faculty of Medicine & Dentistry, University 
of Alberta, 6-50 University Terrace, Edmonton, Alberta T6G 2T4, Canada. 
2 Women’s College Research Institute, Women’s College Hospital, Toronto, 
Ontario, Canada. 3 ICES, Toronto, Ontario, Canada. 4 Institute of Health Policy, 
Management & Evaluation, Dalla Lana School of Public Health, University 
of Toronto, Toronto, Ontario, Canada. 5 Sunnybrook Research Institute, 
Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada. 6 Depart-
ment of Health Research Methods, Evidence, and Impact, Faculty of Health 
Sciences, McMaster University, Hamilton, Ontario, Canada. 7 Division of Geri-
atric Medicine, Department of Medicine, University of Toronto, Toronto, 
Ontario, Canada. 

Received: 28 September 2021   Accepted: 11 January 2022

https://doi.org/10.1186/s12877-022-02763-8
https://doi.org/10.1186/s12877-022-02763-8
http://www.clsa-elcv.ca
http://www.clsa-elcv.ca


Page 10 of 11Chamberlain et al. BMC Geriatrics           (2022) 22:69 

References
 1. Holt-Lunstad J, Smith TB, Baker M, Harris T, Stephenson D. Loneliness and 

social isolation as risk factors for mortality: a meta-analytic review. Per-
spectives Psychological Sci. 2015;10(2):227–37. https:// doi. org/ 10. 1177/ 
17456 91614 568352.

 2. Keefe J, Andrew MK, Fancey P, Hall M. A Profile of Social Isolation in 
Canada. In.: Submitted to the Chair of the Federal, Provincial. Territorial 
Working Group on Social Isolation. 2006.

 3. Nicholson N. A Review of Social Isolation: An Important but Underass-
essed Condition in Older Adults. J Primary Prevention. 2012;33(2/3):137–
52. https:// doi. org/ 10. 1007/ s10935- 012- 0271-2.

 4. Dahlberg L, Andersson L, McKee KJ, Lennartsson C. Predictors of loneli-
ness among older women and men in Sweden: A national longitudinal 
study. Aging Mental Health. 2015;19(5):409–17. https:// doi. org/ 10. 1080/ 
13607 863. 2014. 944091.

 5. Nicolaisen M, Thorsen K: Loneliness among men and women--a five-year 
follow-up study. Aging & mental health 2014, 18(2):194-206. https:// doi. 
org/ 10. 1080/ 13607 863. 2013. 821457

 6. Molloy GJ, McGee HM, O’Neill D, Conroy RM. Loneliness and emergency 
and planned hospitalizations in a community sample of older adults. J 
Am Geriatrics Soc. 2010;58(8):1538–41. https:// doi. org/ 10. 1111/j. 1532- 
5415. 2010. 02960.x.

 7. Geller J, Janson P, McGovern E, Valdini A. Loneliness as a predictor of 
hospital emergency department use. J Fam Pract. 1999;48(10):801–4.

 8. McCusker J, Cardin S, Bellavance F, Belzile E. Return to the emergency 
department among elders: patterns and predictors. Acad Emerg Med. 
2000;7(3):249–59. https:// doi. org/ 10. 1111/j. 1553- 2712. 2000. tb010 70.x.

 9. Newall N, McArthur J, Menec VH. A longitudinal examination of social 
participation, loneliness, and use of physician and hospital services. J 
Aging Health. 2015;27(3):500–18. https:// doi. org/ 10. 1177/ 08982 64314 
552420.

 10. Gerst-Emerson K, Jayawardhana J. Loneliness as a public health issue: the 
impact of loneliness on health care utilization among older adults. Am 
J Public Health. 2015;105(5):1013–9. https:// doi. org/ 10. 2105/ ajph. 2014. 
302427.

 11. de Gelder J, Lucke JA, de Groot B, Fogteloo AJ, Anten S, Heringhaus C, 
et al. Predictors and outcomes of revisits in older adults discharged from 
the emergency department. J Am Geriatr Soc. 2018;66(4):735–41.

 12. Valtorta NK, Moore DC, Barron L, Stow D, Hanratty B. Older Adults’ Social 
Relationships and Health Care Utilization: A Systematic Review. Am J 
Public Health. 2018;108(4):e1–e10. https:// doi. org/ 10. 2105/ AJPH. 2017. 
304256.

 13. Wang H, Zhao E, Fleming J, Dening T, Khaw KT, Brayne C. Is loneliness 
associated with increased health and social care utilisation in the oldest 
old? Findings from a population-based longitudinal study. BMJ Open. 
2019;9(5):e024645. https:// doi. org/ 10. 1136/ bmjop en- 2018- 024645.

 14. Coleman EA. Falling through the cracks: challenges and opportunities for 
improving transitional care for persons with continuous complex care 
needs. J Am Geriatr Soc. 2003;51(4):549–55.

 15. Dwyer R, Gabbe B, Stoelwinder JU, Lowthian J. A systematic review of 
outcomes following emergency transfer to hospital for residents of aged 
care facilities. Age And Ageing. 2014;43(6):759–66. https:// doi. org/ 10. 
1093/ ageing/ afu117.

 16. Gruneir A, Silver MJ, Rochon PA. Review: Emergency Department Use 
by Older Adults: A Literature Review on Trends, Appropriateness, and 
Consequences of Unmet Health Care Needs. Medical Care Res Rev. 
2010;68(2):131–55. https:// doi. org/ 10. 1177/ 10775 58710 379422.

 17. McCusker J, Karp I, Cardin S, Durand P, Morin J. Determinants of Emer-
gency Department Visits by Older Adults: A Systematic Review. Academic 
Emergency Med. 2003;10(12):1362–70. https:// doi. org/ 10. 1197/ S1069- 
6563(03) 00539-6.

 18. Aminzadeh F, Dalziel WB. Older adults in the emergency department: a 
systematic review of patterns of use, adverse outcomes, and effective-
ness of interventions. Ann Emerg Med. 2002;39(3):238–47. https:// doi. 
org/ 10. 1067/ mem. 2002. 121523.

 19. Gill TM, Allore HG, Gahbauer EA, Murphy TE. Change in disability 
after hospitalization or restricted activity in older persons. Jama. 
2010;304(17):1919–28. https:// doi. org/ 10. 1001/ jama. 2010. 1568.

 20. Raina PS, Wolfson C, Kirkland SA, Griffith LE, Oremus M, Patterson C, et al. 
The Canadian longitudinal study on aging (CLSA). Canadian J Aging/La 
Revue canadienne du vieillissement. 2009;28(3):221–9.

 21. Raina P, Wolfson C, Kirkland S, Griffith LE, Balion C, Cossette B, et al. Cohort 
Profile: The Canadian Longitudinal Study on Aging (CLSA). Int J Epidemi-
ology. 2019;48(6):1752–1753j. https:// doi. org/ 10. 1093/ ije/ dyz173.

 22. Hughes ME, Waite LJ, Hawkley LC, Cacioppo JT. A Short Scale for Meas-
uring Loneliness in Large Surveys: Results From Two Population-Based 
Studies. Res Aging. 2004;26(6):655–72. https:// doi. org/ 10. 1177/ 01640 
27504 268574.

 23. Russell D. UCLA Loneliness Scale (Version 3): Reliability, validity, and 
factor structure. J Personality Assessment. 1996;66:20–40. https:// doi. 
org/ 10. 1207/ s1532 7752j pa6601_2.

 24. Steptoe A, Shankar A, Demakakos P, Wardle J. Social isolation, loneli-
ness, and all-cause mortality in older men and women. Proc Natl Acad 
Sci U S A. 2013;110(15):5797–801. https:// doi. org/ 10. 1073/ pnas. 12196 
86110.

 25. Victor CR, Scambler SJ, Marston L, Bond J, Bowling A. Older People’s 
Experiences of Loneliness in the UK: Does Gender Matter? Social Policy 
and Society. 2006;5(1):27–38. https:// doi. org/ 10. 1017/ S1474 74640 
50027 33.

 26. Statistics Canada: Classification of gender 2018. [https:// www23. statc 
an. gc. ca/ imdb/ p3VD. pl? Function=getVD&TVD=467245&CVD=46724
5&CLV=0&MLV=1&D=1].

 27. Coe AB, Moczygemba LR, Ogbonna KC, Parsons PL, Slattum PW, 
Mazmanian PE. Predictors of emergent emergency department visits 
and costs in community-dwelling older adults. Health services insights. 
2018;11:1178632918790256.

 28. Hastings SN, George LK, Fillenbaum GG, Park RS, Burchett BM, 
Schmader KE. Does lack of social support lead to more ED visits 
for older adults? The American journal of emergency medicine. 
2008;26(4):454–61. https:// doi. org/ 10. 1016/j. ajem. 2007. 07. 005.

 29. Naughton C, Drennan J, Treacy P, Fealy G, Kilkenny M, Johnson F, et al. 
The role of health and non-health-related factors in repeat emergency 
department visits in an elderly urban population. Emergency medicine 
journal. 2010;27(9):683–7.

 30. Walter-Ginzburg A, Chetrit A, Medina C, Blumstein T, Gindin J, Modan B. 
Physician visits, emergency room utilization, and overnight hospitali-
zation in the old-old in Israel: The Cross-Sectional and Longitudinal 
Aging Study (CALAS). Journal of the American Geriatrics Society. 
2001;49(5):549–56.

 31. Canadian Longitudinal Study on Aging: Derived variables: Basic activi-
ties of daily living (ADL) and instrumental activities of daily living (IAL). 
In.; 2018.

 32. Andresen EM, Malmgren JA, Carter WB, Patrick DL. Screening for 
depression in well older adults: evaluation of a short form of the CES-D 
(Center for Epidemiologic Studies Depression Scale). Am J Prev Med. 
1994;10(2):77–84.

 33. Lee SL, Pearce E, Ajnakina O, Johnson S, Lewis G, Mann F, et al. The 
association between loneliness and depressive symptoms among 
adults aged 50 years and older: a 12-year population-based cohort 
study. The Lancet Psychiatry. 2021;8(1):48–57. https:// doi. org/ 10. 1016/ 
S2215- 0366(20) 30383-7.

 34. Dury R: Social isolation and loneliness in the elderly: an exploration 
of some of the issues. British journal of community nursing 2014, 
19(3):125-128. 10.12968/bjcn.2014.19.3.125

 35. Dickens AP, Richards SH, Greaves CJ, Campbell JL. Interventions target-
ing social isolation in older people: a systematic review. BMC public 
health. 2011;11:647. https:// doi. org/ 10. 1186/ 1471- 2458- 11- 647.

 36. Austin PC. Using the Standardized Difference to Compare the 
Prevalence of a Binary Variable Between Two Groups in Observational 
Research. Communications in Statistics - Simulation and Computation. 
2009;38(6):1228–34. https:// doi. org/ 10. 1080/ 03610 91090 28595 74.

 37. Government of Australia: Privacy issues and the reporting of small 
numbers. In.; 2015.

 38. Holt-Lunstad J, Smith TB, Layton JB. Social relationships and mortality 
risk: a meta-analytic review. PLoS medicine. 2010;7(7):e1000316.

 39. Hawkley LC, Cacioppo JT. Loneliness matters: a theoretical and 
empirical review of consequences and mechanisms. Ann Behav Med. 
2010;40(2):218–27. https:// doi. org/ 10. 1007/ s12160- 010- 9210-8.

 40. Perissinotto CM, Stijacic Cenzer I, Covinsky KE. Loneliness in older 
persons: a predictor of functional decline and death. Arch Intern 
Med. 2012;172(14):1078–83. https:// doi. org/ 10. 1001/ archi ntern med. 
2012. 1993.

https://doi.org/10.1177/1745691614568352
https://doi.org/10.1177/1745691614568352
https://doi.org/10.1007/s10935-012-0271-2
https://doi.org/10.1080/13607863.2014.944091
https://doi.org/10.1080/13607863.2014.944091
https://doi.org/10.1080/13607863.2013.821457
https://doi.org/10.1080/13607863.2013.821457
https://doi.org/10.1111/j.1532-5415.2010.02960.x
https://doi.org/10.1111/j.1532-5415.2010.02960.x
https://doi.org/10.1111/j.1553-2712.2000.tb01070.x
https://doi.org/10.1177/0898264314552420
https://doi.org/10.1177/0898264314552420
https://doi.org/10.2105/ajph.2014.302427
https://doi.org/10.2105/ajph.2014.302427
https://doi.org/10.2105/AJPH.2017.304256
https://doi.org/10.2105/AJPH.2017.304256
https://doi.org/10.1136/bmjopen-2018-024645
https://doi.org/10.1093/ageing/afu117
https://doi.org/10.1093/ageing/afu117
https://doi.org/10.1177/1077558710379422
https://doi.org/10.1197/S1069-6563(03)00539-6
https://doi.org/10.1197/S1069-6563(03)00539-6
https://doi.org/10.1067/mem.2002.121523
https://doi.org/10.1067/mem.2002.121523
https://doi.org/10.1001/jama.2010.1568
https://doi.org/10.1093/ije/dyz173
https://doi.org/10.1177/0164027504268574
https://doi.org/10.1177/0164027504268574
https://doi.org/10.1207/s15327752jpa6601_2
https://doi.org/10.1207/s15327752jpa6601_2
https://doi.org/10.1073/pnas.1219686110
https://doi.org/10.1073/pnas.1219686110
https://doi.org/10.1017/S1474746405002733
https://doi.org/10.1017/S1474746405002733
https://www23.statcan.gc.ca/imdb/p3VD.pl?
https://www23.statcan.gc.ca/imdb/p3VD.pl?
https://doi.org/10.1016/j.ajem.2007.07.005
https://doi.org/10.1016/S2215-0366(20)30383-7
https://doi.org/10.1016/S2215-0366(20)30383-7
https://doi.org/10.1186/1471-2458-11-647
https://doi.org/10.1080/03610910902859574
https://doi.org/10.1007/s12160-010-9210-8
https://doi.org/10.1001/archinternmed.2012.1993
https://doi.org/10.1001/archinternmed.2012.1993


Page 11 of 11Chamberlain et al. BMC Geriatrics           (2022) 22:69  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 41. Ellaway A, Wood S, Macintyre S. Someone to talk to? The role of loneli-
ness as a factor in the frequency of GP consultations. Br J Gen Pract. 
1999;49(442):363–7.

 42. Cacioppo JT, Hawkley LC, Ernst JM, Burleson M, Berntson GG, Nouriani B, 
et al. Loneliness within a nomological net: An evolutionary perspective. 
Journal of research in personality. 2006;40(6):1054–85.

 43. Burns A, Leavey G, Ward M, O’Sullivan R. The impact of loneliness on 
healthcare use in older people: evidence from a nationally representa-
tive cohort. Journal of Public Health. 2020. https:// doi. org/ 10. 1007/ 
s10389- 020- 01338-4.

 44. Lau S, Gruen GE. The Social Stigma of Loneliness: Effect of Target 
Person’s and Perceiver’s Sex. Personality and Social Psychology Bulletin. 
1992;18(2):182–9. https:// doi. org/ 10. 1177/ 01461 67292 182009.

 45. Eres R, Postolovski N, Thielking M, Lim MH. Loneliness, mental health, and 
social health indicators in LGBTQIA+ Australians. Am J Orthopsychiatry. 
2021;91(3):358–66. https:// doi. org/ 10. 1037/ ort00 00531.

 46. Sánchez JP, Hailpern S, Lowe C, Calderon Y. Factors associated with 
emergency department utilization by urban lesbian, gay, and bisexual 
individuals. J Community Health. 2007;32(2):149–56.

 47. Mapes BM, Foster CS, Kusnoor SV, Epelbaum MI, AuYoung M, Jenkins G, 
et al. Diversity and inclusion for the All of Us research program: A scoping 
review. PloS one. 2020;15(7):e0234962. https:// doi. org/ 10. 1371/ journ al. 
pone. 02349 62.

 48. Erves JC, Mayo-Gamble TL, Malin-Fair A, Boyer A, Joosten Y, Vaughn YC, 
et al. Needs, Priorities, and Recommendations for Engaging Under-
represented Populations in Clinical Research: A Community Perspec-
tive. J Community Health. 2017;42(3):472–80. https:// doi. org/ 10. 1007/ 
s10900- 016- 0279-2.

 49. Gruneir A, Griffith LE, Fisher K, Perez R, Favotto L, Patterson C, et al. Meas-
uring multimorbidity series. An overlooked complexity - Comparison of 
self-report vs. administrative data in community-living adults: Paper 3. 
Agreement across data sources and implications for estimating associa-
tions with health service use. J Clinical Epidemiology. 2020;124(173-182). 
https:// doi. org/ 10. 1016/j. jclin epi. 2020. 04. 018.

 50. Saunders LL, Murday D, Corley B, Cao Y, Krause JS. Comparison of Rates of 
Hospitalization and Emergency Department Visits Using Self-Report and 
South Carolina Administrative Billing Data Among a Population-Based 
Cohort With Spinal Cord Injury. Arch Phys Med Rehabil. 2016;97(9):1481–
6. https:// doi. org/ 10. 1016/j. apmr. 2016. 03. 011.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1007/s10389-020-01338-4
https://doi.org/10.1007/s10389-020-01338-4
https://doi.org/10.1177/0146167292182009
https://doi.org/10.1037/ort0000531
https://doi.org/10.1371/journal.pone.0234962
https://doi.org/10.1371/journal.pone.0234962
https://doi.org/10.1007/s10900-016-0279-2
https://doi.org/10.1007/s10900-016-0279-2
https://doi.org/10.1016/j.jclinepi.2020.04.018
https://doi.org/10.1016/j.apmr.2016.03.011

	Examining the association between loneliness and emergency department visits using Canadian Longitudinal Study of Aging (CLSA) data: a retrospective cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study sample
	Loneliness
	Self-Reported History of Emergency Department Use
	Sex and Gender
	Sociodemographic and health variables
	Analysis

	Results
	Loneliness and ED visits

	Discussion
	Limitations
	Conclusion
	Acknowledgements
	References


