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Abstract

Background

Older adults over the age of 65 receiving home care services are particularly vulnerable to
experiencing loneliness and social isolation. Loneliness and social isolation have been associated
with adverse health outcomes, including depression, cardiovascular disease, and mortality, as
well as increased service utilization. Research has widely explored cross-sectional predictors of
loneliness, though factors that predict the onset of loneliness, particularly in the home care
population remain largely understudied. With the COVID-19 pandemic exacerbating rates of
social isolation, loneliness, and exposure to predictors, further research is necessary to
understand how the pandemic influenced the risk of loneliness and the onset of loneliness in the

Ontario older adult home care population.

Objectives

The goal of this research was to identify predictors of loneliness and the onset of loneliness that
were significant prior to and during the first wave of the COVID-19 pandemic in Ontario. The
way in which the COVID-19 pandemic modified the relationship between loneliness and

predictors was also explored.

Methods

Secondary data analysis was conducted using Ontario interRAI Home Care data collected
between September 1, 2018, to August 31, 2020. The sample was divided into two subsamples,
the “comparison” and “COVID” sample to conduct respective bivariate and multivariate
analyses. Bivariate analyses guided the development of six binary logistic regression models that
were selected with modified stepwise selection. The final multivariate models determined cross-

sectional predictors of loneliness at T1 and longitudinal predictors of the onset of loneliness at



T2 in both sub-samples. Two additional models explored the main effect and interaction effects
of the COVID-19 pandemic on the onset of loneliness across the entire study sample. A social

isolation scale was developed to supplement the analysis.

Results

Risk of loneliness and onset of loneliness with found to be associated with several demographic,
physical, clinical, psychological, social, and environmental variables. Variations in risk factor
significance was present across models, though sex, LHIN region, sleep disturbance, ADL
impairment, depressive symptoms and social isolation were consistent across all models
indicating that these factors had a considerable association with loneliness prior to and during the
pandemic. When significant, depressive symptoms, anhedonia, geographic variations, and social
isolation demonstrated the strongest association with loneliness. The first wave of the COVID-19
pandemic led to a slight increase in loneliness rates and significant interactions demonstrated that

the pandemic exacerbated the influence of several risk factors on loneliness.

Conclusion

The prevention and reduction of loneliness must be targeted through an integrated approach by
practitioners, home care organizations, researchers, and program and policy makers to combat
risk factors of all dimensions beyond those that are clinical. Future research should aim to fill the
gaps presented in this research and work to develop evidence-based indicators and practice

protocols to aid in systematic risk identification and intervention of loneliness.
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Introduction

Loneliness has been linked to several adverse health outcomes, making it an urgent health
concern in today’s society (Lee et al., 2019; Leigh-Hunt et al., 2017). It is estimated that 1.4
million older Canadians experience feelings of loneliness, with 30% of older adults at risk of
social isolation (Keefe et al., 2006; Ramage-Morin & Gilmour, 2013). With a greater proportion
of the population falling into older age categories resulting from an aging population, there are
also shifting public health priorities aimed at supporting the health of older adults (National
Seniors Council, 2016). The causal pathway to loneliness is complicated with several risk factors
falling under demographic, clinical, psychological, social, and environmental domains. Age-
related risk factors such as health decline, diminishing social circles, and shifting demographic
characteristics put older adults over the age of 65 at a heightened risk of experiencing loneliness
and social isolation, especially those residing in community settings (Cohen-Mansfield et al.,
2016; Ejiri et al., 2021; Lee et al., 2019). Major health conditions linked to loneliness and social
isolation include cardiovascular disease and depression, further amplifying the risk of
implications such as disability, premature mortality, and rising health care costs (Cacioppo et al.,
2006; Domeénech-Abella et al., 2017; Kuiper et al., 2020; Leigh-Hunt et al., 2017; Solmi et al.,

2020; Valtorta et al., 2016).

Though the value of incorporating social connectedness into care plans and public health
priorities has been recognized, the COVID-19 pandemic is an unexpected challenge that has
exacerbated exposure to several risk factors of loneliness (Lei et al., 2020; Sepulveda-Loyola et
al., 2020). Higher comorbidities have contributed to older adults being considered medically

vulnerable to COVID-19, subjecting them to more extreme self-imposed and mandated



pandemic-related restrictions (Lawson et al., 2022; Lei et al., 2020; Sepulveda-Loyola et al.,
2020). Pandemic-related restrictions have led to reports of higher rates of loneliness,
psychological distress and reduced quality of life among older adults (Huang & Zhao, 2020;
Lebrasseur et al., 2021; Lei et al., 2020; Losada-Baltar et al., 2021; Sepulveda-Loyola et al.,
2020; Wu, 2020). Older adult home care clients were vulnerable to loneliness and social isolation
prior to the pandemic, so further research is necessary to understand the impact of the pandemic

on this subgroup.

Loneliness

Loneliness is a subjective experience that results in distress from social networks not
meeting an individual’s social needs (Leigh-Hunt et al., 2017). As mentioned, in Canada it is
estimated that 1.4 million older adults experience feelings of loneliness (Ramage-Morin &
Gilmour, 2013). No known biological mechanisms cause loneliness and it is considered a mental
state common to the human experience and highly situationally dependent (Cohen-Mansfield et
al., 2016; Weiss, 1973). Transient feelings of loneliness that emerge, for example, when missing
a loved one, rarely raise concern as a health threat (Cacioppo et al., 2000). Chronic loneliness, or
loneliness persisting for an extended period, is deeper rooted in a person’s life and identity and
can have social or emotional dimensions of origin (Weiss, 1973). Weiss (1973) describes social
loneliness as occurring in the absence of a broad social network and emotional loneliness as
occurring in the absence of emotionally fulfilling relationships. Chronic loneliness is of
particular concern and has been reported to be a risk factor for several health concerns such as
depression, dementia, cardiovascular disease, suicide attempts, and mortality (Bennardi et al.,
2017; Domeénech-Abella et al., 2017; Kuiper et al., 2015; Solmi et al., 2020; Steptoe et al., 2013;

Stravynski & Boyer, 2001; Thurston & Kubzansky, 2009; Valtorta et al., 2016). Loneliness is



generally viewed as a social issue approached to be addressed on a case-by-case basis, through
available social and community resources and initiatives (Courtin & Knapp, 2015). Though no
treatment is present, it is largely preventable if a broad approach incorporating targeted and
community-based interventions is sustained (Cohen-Mansfield et al., 2016; Williams et al.,

2022).

Loneliness and Social Isolation

Loneliness is a subjective state that is closely linked to objective social isolation, with
social isolation being a primary risk factor for loneliness (Beller & Wagner, 2018; Cornwell &
Waite, 2009). Though distinct concepts, they commonly present and are studied in tandem,
sometimes posed as two sides of the same coin. Social isolation is an objective concept that
considers social contacts, the quantity and quality of relationships, and deficits in mutually
rewarding relationships (Keefe et al., 2006). It is estimated that one-quarter of community-
dwelling older adults are socially isolated, with 30% of Canadian older adults being at risk
(Keefe et al., 2006; National Academies of Sciences, Engineering, and Medicine, 2020). In some
cases, social isolation can remain inconsequential. However, in addition to being a risk factor for
loneliness, social isolation has been associated with other adverse health outcomes such as
depression, sleep, auditory and visual disturbances, cognitive and functional decline, dementia,
cardiovascular disease, stroke, frailty, poor self-rated health, and mortality (Andrew et al. 2008;
Cho et al., 2019; Coyle et al., 2017; De Koning et al., 2017; Gafarov et al., 2013; Havens et al.,
2004; Hirdes & Forbes, 1992; Hirdes & Forbes, 1993; Holt-Lunstad et al., 2015; Kuiper et al.,
2015; McLaughlin et al., 2012; Park et al., 2013). Though loneliness and social isolation have
been independently linked to several adverse health outcomes, interdependency has also been

suggested. A cross-sectional study by Cornwell and Waite (2009) found poor mental health



outcomes in socially isolated older adults only when perceived isolation (loneliness) was also

experienced.

Loneliness and Social Isolation in Home Care

Most studies of loneliness and social isolation in older adults deal with the general
population rather than home care clients. However, some studies estimate the prevalence of
clients that are socially isolated or at high risk of social isolation to be about 35% (Luggen &
Rini, 1995; Medvene et al., 2016; Tremethick, 2001). Other community studies report that up to
43% of older adults over 65 experience social isolation, with 10-50% also reporting feelings of
loneliness (Freedman & Nicolle, 2020). New aging-in-place initiatives are intended to reduce
health care costs, prevent premature institutionalization and promote healthy aging within the
community (Medvene et al., 2016). While such initiatives can be beneficial, they can also
increase the risk of loneliness and social isolation in older adults who do not have social safety
nets (Medvene et al., 2016). There is a broad spectrum of health profiles of home care clients.
Some may be relatively healthy enough to sustain autonomy and social participation. Other
clients affected by severe functional impairment and that lack physical and social support may be

at greater risk (Cheung et al., 2019).

Along with other risk factors of loneliness and social isolation, older adults living in the
community may be at risk of reduced network size or living alone due to family transitions,
widowhood, limited social opportunities, and a lack of focus on age-friendly communities
(Cohen-Mansfield et al., 2016; De Koning et al., 2017; Jeste et al., 2016; Kim et al., 2022;
Tomstad et al., 2021). Though dependent on disease severity and the size and nature of one’s
social network, home care clients generally spend more time alone than their counterparts in
institutional settings (Medvene et al., 2016). However, home care visits may also play a role in

4



providing social engagement and reducing loneliness through visits by home care staff (Tomstad
et al., 2021). Mental health and social issues, such as loneliness and social isolation, are
historically not valued to the same calibre as physical issues. Also, individuals living at home are
often viewed as “healthy enough”, which contributes to loneliness and social isolation among
home care clients being understated as immediate public health concerns (Tomstad et al., 2021).
However, there has been a growing interest in understanding how the impact of loneliness and

social isolation can be reduced for individuals living in the community.

Risk Factors of Loneliness and Social Isolation

Several interconnected risk factors of loneliness and social isolation have been
established in the literature. Women are usually reported to be more likely to experience
loneliness than men, with men at a higher risk of social isolation (Cohen-Mansfield et al., 2016;
De Koning et al., 2017; Ormstad et al., 2020; Pinquart & Sorensen, 2001; Shankar et al., 2011).
Gender may also modify the relationship between loneliness, social isolation, and some health
conditions (Ramage-Morin, 2016; Mick et al., 2014). For example, Mick et al. (2014) report that
women are more likely to feel socially isolated when experiencing hearing difficulties than men.
Other risk factors include living alone, relationship status, income, education level, ethnicity, and
length of residence (Adams et al., 1989; Bu et al., 2020; Cheung et al., 2019; Cornwell & Waite,
2009; De Koning et al., 2017; Havens et al., 2004; Keefe et al., 2006; Lee et al., 2019; Theeke,
2010; Visser & El Fakiri, 2016). Individuals who live with spouses or family members require
less effort to be socially engaged and receive more frequent and proximal support than those who
live alone (Sinha, 2014). Individuals with lower education and income levels are more likely to
live in areas with higher safety concerns and fewer community resources that facilitate social

engagement (Abbott & Sapsford, 2005; Cohen-Mansfield et al., 2016; Keefe et al., 2006; Wister



and McPherson, 2014). In contrast, individuals in higher income brackets may afford to live in
safer neighbourhoods for longer periods, which may contribute to having larger social networks
than those in lower brackets (Sinha, 2014; Wister and McPherson, 2014). In the same vein, rural
versus urban dwelling and community resources and transportation infrastructure also contribute
to opportunities for social engagement, ultimately affecting loneliness and social isolation risk

(Bu et al., 2020; Cohen-Mansfield et al., 2016; De Koning et al., 2017; Keefe et al., 2006).

Health-related factors also play a large role in loneliness and social isolation risk. Chronic
illness and associated symptoms, including pain, cognitive and functional decline, difficulties
with balance and mobility, dyspnea, fatigue, and poor quality of life, have been associated with
an increased risk of loneliness and social isolation (Kobayashi et al., 2009; Paul & Ribeiro, 2009;
Theeke, 2010; Wister & McPherson, 2014). Individuals dealing with ongoing health issues often
have less capacity or desire to prioritize social activity when feeling unwell (Cohen-Mansfield et
al., 2016; Gilmour, 2012). Individuals with physical or mobility issues that make them
homebound may even lose the ability to be active members of their community and aside from
virtual means, social engagement becomes dependent on the volition of others (Tomstad et al.,
2021). Mental health conditions are also a risk factor for loneliness and social isolation. About
20% of older adults living in the community report mental health issues, including but not
limited to depression, anxiety, delirium, and dementia (Public Health Agency of Canada, 2010).
Depression has been strongly linked to loneliness, though several mental health conditions that
cause psychological distress may lead to a feedback loop where loneliness and social isolation
exacerbate each other (Cheung et al., 2019; Domenech-Abella et al., 2017; Fiske et al., 2009;
Kuiper et al., 2020). Notably, mental health difficulties may also hinder the ability to make and

maintain strong and meaningful relationships throughout life (Smith & Hirdes, 2008).



In addition to the previously mentioned risk factors, older adults are subject to unique
challenges that make them more vulnerable to loneliness and social isolation than other age
groups (Cohen-Mansfield et al., 2016; Ejiri et al., 2021; Lee et al., 2019). Older adults
experience higher rates of comorbidity, disability, frailty, and conditions related to aging,
including vision and hearing loss, sleep disturbances, incontinence, functional impairment, and
cognitive decline (Brunes et al., 2019; Griffin et al., 2019; Keefe et al., 2006; Littlejohn et al.,
2021; Mick et al., 2014; Nicholson, 2012; Public Health Agency of Canada, 2010; Ramage-
Morin, 2016). Age-related experiences such as retirement, widowhood, caregiving
responsibilities, reduced community participation and social network sizes have been linked to
increased rates of loneliness, social isolation, depression, and diminished well-being (Cohen-
Mansfield et al., 2016; De Koning et al., 2017; Havens et al., 2004; Keefe et al., 2006;
Panagiotopoulos et al., 2013; Paul & Ribeiro, 2009; Pinquart & Sérensen, 2001). Low-income
levels following retirement, combined with diminishing social support can also contribute to
loneliness and higher social isolation (Cohen-Mansfield et al., 2016; Gilmour, 2012; Sinha,

2014).

One should also consider the quality of social networks and personal factors when
examining the risk of loneliness and social isolation. Fiori et al. (2006) found that individuals
with diverse social networks of family, friends, and community support are less at risk of
experiencing depressive symptoms than those with restricted networks where social and familial
support is scarce (Fiori et al., 2006). However, even individuals with diverse and large social
network sizes are more likely to experience loneliness and mental health implications if the
perceived level of support from these relationships is inadequate (Fiori et al., 2006). For

example, though marriage is generally protective against loneliness, marital strain is a risk factor



for loneliness (Shiovitz-Ezra & Leitsch, 2010). Loneliness risk does not solely depend on
external factors, with personal factors such as value placed on social relationships also
introducing a complex, subjective, and individualized outlook (Cornwell & Waite, 2009;
Tomstad et al., 2021). Certain traits such as poor self-esteem, anger, shyness, and the tendency to
engage in unhealthy behaviours have been found to increase the risk of an individual becoming
lonely (Cacioppo et al., 2000; Cohen-Mansfield et al., 2016; Lee et al., 2019; Ormstad et al.,

2020).

Public Health Implications of Loneliness and Social Isolation

Loneliness and social isolation exacerbate complexity in many clinical pathways. Both
are risk factors for adverse health outcomes but are also consequences of experiencing those
adverse health outcomes. Thus, loneliness or social isolation can provoke clinical symptoms,
worsening complexity because they may act in ways that are ambiguous, indirect, and cyclical
(Courtin & Knapp, 2015). Loneliness and social isolation have been reported as risk factors for
poor self-rated health, cognitive decline, dementia, and mortality and have most widely been
studied in relation to cardiovascular disease and depression (Courtin & Knapp, 2015; Griffin et
al., 2020; Hirdes & Forbes, 1992; Hirdes & Forbes, 1993; Leigh-Hunt et al., 2017; Park et al.,
2020; Solmi et al., 2020; Theeke, 2010; Thurston & Kubzansky, 2009; Valtorta et al., 2016). A
meta-analysis by Valtorta et al. (2016) found that having poor social relationships increased the
risk of having coronary heart disease or a stroke by 29% and 32%, respectively. Moreover,
O'Stilleabhain et al. (2019) found emotional loneliness to yield a hazard ratio of 1.19 for all-
cause mortality among older adults living alone when adjusted for demographic variables and
depressive illness (Weiss, 1973). Loneliness is also thought to have a strong bidirectional

relationship with depression fueled by a significant overlap in risk factors or association of



conditions that are risk factors for one another (Blazer, 2003; Doménech-Abella et al., 2017;
Fiske et al., 2009; Kendler et al., 2006; Kuiper et al., 2020). The linkage of loneliness and
depression is of concern as depression in older adults has been associated with major adverse
health outcomes such as functional decline, poor self-rated health, disability, cardiovascular
disease, mortality, and increased health service utilization (Blazer, 2003; Gilman et al., 2017,
Hays et al., 1997; Hybels et al., 2001; Luber et al., 2001). Without considering social influences
on health, the effectiveness of treatments for other adverse health outcomes may be reduced, or
recoveries may be delayed, ultimately leading to a reduced quality of life and increased health

service utilization and costs (Cournane et al., 2015; Courtin & Knapp, 2015; Theeke, 2012).

Buffering Effects of Social Support

There are several mechanisms by which social support and connectedness may be
protective against negative health implications. Cohen & Wills (1986) propose that social
connectedness facilitates overall well-being by providing ongoing stability, support, and esteem
affirmations. Alternatively, the stress-buffering hypothesis suggests that social support may
heighten the threshold at which an event is perceived as a stressor or promote positive coping
mechanisms, buffering any consequential effects (Cacioppo & Hawkley, 2003; Cohen & McKay,
1984; Cohen & Syme, 1985; Cohen & Wills, 1986). Cacioppo & Hawkley (2003) suggest that
socially connected individuals are more likely to seek social support facilitating active coping
and for a stressor to be overcome (Cacioppo et al., 2000; Cacioppo & Hawkley, 2003). Lonely or
socially isolated individuals are more likely to withdraw from the stressor, coping passively for
only temporary relief (Cacioppo & Hawkley, 2003). With social networks influencing one’s
behaviour through social modelling and peer pressure, the absence of social connectedness in

lonely or socially isolated individuals may contribute to the uptake of maladaptive coping



mechanisms (Leigh-Hunt et al., 2017). Lonely individuals are more likely to engage in
behaviours that are risk factors for mental and physical illness, such as smoking, drinking,
unhealthy eating, and lack of physical exercise (Hawkley & Cacioppo, 2010; Herbst et al., 2007;
Kharicha et al., 2007; Lauder et al., 2006; Leigh-Hunt et al., 2017; Shankar et al., 2011,
Whisman, 2010). With loneliness and social isolation functioning as stressors, consequences

arising in the absence of social connectedness are recognizable (Cacioppo & Hawkley, 2003).

The Landscape of the First Wave of the COVID-19 Pandemic in Ontario

Ontario's first wave of the COVID-19 pandemic ranged from January 2020 to August
2020 (Canadian Institute for Health Information, 2021). On March 17, 2020, a provincial state of
emergency was declared in Ontario, requiring all indoor dining and recreational and public
facilities and services close for two weeks, with travel restrictions coming shortly after
(Canadian Institute for Health Information, 2022a; Lawson et al., 2022). On March 23, 2020, all
non-essential workplaces were mandated to be closed, although several workplaces and
educational institutions instated “work-from-home” protocols the week before March 17, 2020
(Canadian Institute for Health Information, 2022a; Lawson et al., 2022). On March 28, 2020,
gatherings of more than five people were restricted (Lawson et al., 2022). Two days later, the
provincial state of emergency was extended from the initial two weeks, closing public outdoor
spaces, including parks, beaches, and sports courts (Lawson et al., 2022). During these closures,
visits to long-term care residents were restricted, and the public was advised to limit contact with
outside households (Lawson et al., 2022). In May 2020, Stage 1 of the provincial reopening
strategy was entered, resulting in the beginning of easing restrictions (Lawson et al., 2022). This
strategy stage involved gradually reopening certain services, including non-emergency medical

services, construction services, and businesses and activities that could operate outdoors or with
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limited contact (Lawson et al., 2022). In June of 2020, stage 2 of the reopening strategy was
entered, permitting outdoor dining, personal care services, shopping malls, outdoor recreational
activities, film production activities, and gatherings of up to ten people (Lawson et al., 2022).
Restrictions on visits to long-term care and retirement homes were also eased (Lawson et al.,
2022). Despite the ease in restrictions, the City of Toronto instated a mandatory mask mandate to
be obeyed in all indoor public spaces on July 7%, 2020 (Lawson et al., 2022). Starting in July
2020, Ontario entered stage 3 of the reopening strategy, with most businesses being permitted to
operate with some limitations (Lawson et al., 2022). Within the home care sector, there was a
reduction in completed assessments, admissions and discharges, and personal support and
occupational and physical therapy visits during the first wave of the pandemic (Sinn et al., 2022).
The second wave of the pandemic began in September 2020 (Canadian Institute for Health

Information, 2021).

The Impact of the COVID-19 Pandemic

The COVID-19 pandemic and related restrictions created a unique situation in which
most of the world experienced social isolation and a higher risk of loneliness (Kim & Jung,
2020; Lei et al., 2020; Losada-Baltar et al., 2021; Sepulveda-Loyola et al., 2020). Older adults
are subject to comorbidity and weakened immune systems and are a vulnerable population to
pandemic-related implications (Hirdes et al., 2020; Lei et al., 2020; Losada-Baltar et al., 2021,
Qiu et al., 2020; Sepulveda-Loyola et al., 2020; Wu, 2020). Efforts to minimize the risk of older
adults contracting the virus at institutional, familial, and personal levels during the first wave of
the pandemic may have put them at greater risk of experiencing loneliness, social isolation, and
mental health implications than usual pre-pandemic levels (Lei et al., 2020; Losada-Baltar et al.,

2021; Sepulveda-Loyola et al., 2020; Wu, 2020). As a result of the pandemic-related restrictions,
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there have been reports of higher levels of depression, loneliness, anxiety, sleep disturbances,
social decline and withdrawal, and reduced physical activity, instrumental activities of daily
living capacity, and quality of life among older adults (Betini et al., 2021; Huang & Zhao, 2020;
Lebrasseur et al., 2021; Lei et al., 2020; Losada-Baltar et al., 2021; McArthur et al., 2022a;
McArthur et al., 2022b; Sepulveda-Loyola et al., 2020; Wu, 2020). However, research has also
supported alternative perspectives suggesting that older adults had more positive outlooks and
less psychological distress resulting from the pandemic than younger age groups and that
perceptions of COVID risk and disruptions may influence negative outcomes (Betini et al., 2021;
Bruine de Bruin, 2020; Knepple Carney et al., 2020). Notably, data looking at emotional
responses to the first wave of the pandemic in Ontario also reported hopefulness, empathy, and
content among respondents (Jenkins et al., 2021). These results may be attributed to a sense of
community and togetherness that was cultivated particularly during the first wave of the

pandemic (Bowe et al., 2021).

New insights regarding the impact of the pandemic are emerging continuously. Losada-
Baltar et al. (2021) found that females and those who spent more time tuning in to COVID-19
information were at a greater risk of experiencing loneliness and declining mental health during
the initial lockdown of the pandemic. Other factors thought to contribute to the risk of loneliness
and mental health decline during the pandemic include increased but involuntary autonomy and
caregiving responsibilities, morbidity, concern over health needs, education level, personal and
familial resources, and negative self-perceptions of aging (Betini et al., 2021; Huang & Zhao,
2020; Lei et al., 2020; Losada-Baltar et al., 2021; Mazza et al., 2020; Qiu et al., 2020; Steptoe et
al., 2013; Wang et al., 2020; Wu et al., 2019; Wu, 2020). Bu et al. (2020) found that individuals

experiencing established risk factors for loneliness, such as living alone, were at an even higher
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risk of loneliness during the pandemic. With exacerbated rates of loneliness, social isolation,
mental health implications, and exposure to related risk factors, further research needs to be
conducted to understand how the pandemic has modified these relationships and overall well-

being, particularly among the older adult home care population.

Summary and Study Rationale

Existing research has brought a greater awareness of the influence of social well-being on
physical outcomes and quality of life, highlighting the importance of maintaining social
connections across the lifespan (Cacioppo & Hawkley, 2003). Societal shifts leading to an
increase in life expectancy, geographic mobility, lower marriage rates, smaller household sizes,
and reduced religious and community participation are factors that have contributed to a rise in
levels of loneliness and social isolation from previous generations (Cacioppo & Hawkley, 2003;
Cohen-Mansfield et al., 2016; Holt-Lunstad, 2017). The intersection of age-related,
demographic, clinical, psychological, environmental, and social factors in the context of societal
complexes characterizes older adults as a particularly socially vulnerable population (Cohen-
Mansfield et al., 2016; Ejiri et al., 2021; Lee et al., 2019). Efforts to reduce health care costs and
promote aging in place have also led to the prioritization of community-based home care,
introducing a heightened risk of loneliness and social isolation among adults than seen in more

social, institutionalized settings (Medvene et al., 2016).

Though independent risk factors of loneliness have been widely explored, interactions
between predictors and which clusters of risk factors pose the greatest threats remain
understudied (Cacioppo et al., 2006; Lee et al., 2019; Leigh-Hunt et al., 2017). With a primary
focus on cross-sectional analyses, there is also a gap in understanding what makes some older

adults prone to experiencing transitions in loneliness, particularly in different contexts. Social
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isolation measures brought about by the COVID-19 pandemic are thought to have increased the
risk of loneliness among older adults (Lei et al., 2020; Losada-Baltar et al., 2021; Sepulveda-
Loyola et al., 2020). Home care clients may be a particularly vulnerable group given their
complex health needs. Lifestyle changes associated with the pandemic allow for further
examination of the risk factors of loneliness and transitions in loneliness in older adults at a time
when risk factor exposure is likely to be exacerbated (Wu, 2020). In addition, though there is
evidence surrounding the implications of loneliness, there is a lack of literature surrounding the
direct social needs of older adult home care clients in Ontario and little evidence-based guidance
on incorporating these needs into prevention and care plans for older adults (Courtin & Knapp,
2015). Further exploring predictors of loneliness and transitions in loneliness and how the
COVID-19 pandemic has affected these relationships will provide a better understanding of how
and why loneliness presents in older adults, identify at-risk patients' profiles, and inform
preventative strategies, program planning and interventions, and future policy changes that will

be considered reactively to the pandemic for years to come (Courtin & Knapp, 2015; Wu, 2020).

Specific Aims

Research Questions and Objectives

The specific aims of the thesis were to understand the characteristics of older adults receiving
home care in Ontario that make them prone to experiencing loneliness and becoming lonely over
time. The impact of the COVID-19 pandemic on loneliness was also explored. The following

research questions were addressed to capture these objectives:

1. What factors were predictive of loneliness cross-sectionally prior to and during the first

wave of the COVID-19 pandemic?
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2. What factors were predictive of the longitudinal onset of loneliness prior to and during
the first wave of the COVID-19 pandemic?

3. How did the COVID-19 pandemic modify these relationships?

Hypotheses

1. Adiverse array of demographic, clinical, psychological, social, and environmental risk
factors will be associated with loneliness both cross-sectionally and longitudinally.
2. The COVID-19 pandemic exacerbated the effect of several risk factors leading to higher

rates of loneliness.

Methods

Data Source

The interRAI HC instrument is a comprehensive assessment tool used to evaluate home
care client functioning and quality of life by assessing physical, cognitive, and social domains,
also aiding in care and service planning (Carpenter & Hirdes, 2013; Gray et al., 2009; Heckman
et al., 2013; Heckman & Jonsson, 2017; Hirdes et al., 2008; Rolfson et al., 2018; Salahudeen &
Nishtala, 2019). The instrument is generally completed by a nurse or other regulated health
professional (Morris et al., 2009). Embedded within the instrument are several measurement
scales and Clinical Assessment Protocols (CAPS) triggered when a client is at risk in a
corresponding clinical domain (Morris et al., 2009). The interRAI HC is managed by the
Canadian Institute of Health Information as part of the Integrated interRAI Reporting System,
which collects data about publicly funded home care services in Canada (Canadian Institute for
Health Information, 2022b). However, for these analyses, Ontario interRAI HC data was

obtained directly from Ontario Health, the provincial agency managing that system in Ontario.
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Ethical clearance for the use of interRAI HC data based on interRAI’s agreement with Ontario

Health was provided by the University of Waterloo’s Office of Research Ethics.

For this analysis, a dataset of 399,090 Ontario home care client assessments collected
with the interRAI HC between September 1, 2018, to August 31, 2020 was used. This dataset
provides a snapshot of the landscape of home care clients before and during the pandemic. This
data set was divided into two samples: the “comparison” sample consisting of 30,714
assessments conducted between September 1, 2018, and August 31, 2019, and the “COVID”
sample consisting of 21,955 assessments conducted between September 1, 2019, and August 31,
2020. Each sample group was divided into two subgroups signifying different points in time (i.e.,
T1, T2). T1 and T2 for the comparison and COVID samples contain assessments from
September 1 to February 28 or 29 and March 1 to August 31, respectively, of each respective
year. Previous published research based on this dataset includes studies of the effect of COVID-
19 on social engagement and instrumental activities of daily living among Ontario home care

clients (McArthur et al., 2022a; McArthur et al., 2022b).

Inclusion and Exclusion Criteria

The study population included individuals over 18 receiving home care services within
Ontario. Only assessments of individuals living in community settings were included, excluding
those who were assessed in congregate settings (e.g., retirement homes, hospitals) to avoid any
mediating effects on outcome variables from living in a congregate setting. Individuals with a
Cognitive Performance Scale score over 4 at any time period were also excluded to reduce
confounding effects that moderate-severe cognitive impairment may have on loneliness and

independent variable reporting. When created, the dataset was restricted to the most recent
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assessment within the study period with a corresponding follow-up assessment. Variables with

missing data had negligible counts and were deleted so as not to skew analyses.

Dependent and Independent Variables

The study's dependent (outcome) variable was loneliness. The interRAI HC instrument
has a single-item self-report loneliness measure that asks whether the respondent reports feeling
lonely (Morris et al., 2009). Independent variables were selected by selecting existing variables
within the InterRAI HC instrument that were representative of concepts related to loneliness
within surrounding literature and were categorized into demographic, clinical, psychosocial,
environmental, and service domains. For the purpose of the analysis, several variables were
reworked to function as binary and categorical variables. Where applicable, clinical scales were
collapsed to represent previously determined cut points. Scales with unestablished cut points had
cut points determined by assessing natural grouped distributions within the variable responses or

left to be analyzed as continuous variables.

Seven interRAI scales derived from the interRAI HC assessment were included in the
analyses. The Depression Rating Scale (DRS) is a 14-item scale that measures the presence of
clinically significant depressive symptoms, whereby a score of 3+ signifies a problem with
depression (Burrows et al., 2000). The Cognitive Performance Scale (CPS) ranges from 0-6 with
a higher score signifying greater cognitive impairment (Landi et al., 2000; Morris et al., 2000).
Impairment in activities of daily living (ADL) is measured by the ADL Hierarchy Scale
(ADLH). The ADLH ranges from 0-6 with a higher score indicating greater ADL impairment
and dependence (Landi et al., 2000; Morris et al., 2000). The Pain Scale ranges from 0-4 with an
increase in score indicating worsening pain severity (Morris et al., 2000; Fries et al., 2001). The

Changes in Health, End-stage Disease, Signs, and Symptoms Scale (CHESS) measures health
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instability, ranging from 0-5, where an increase in score signifies greater health instability
(Hirdes et al., 2003; Hirdes et al., 2014). The Deaf-Blind Severity Index (DBSI) ranges from 0-5
with a higher score indicating greater impairment in both senses (Dalby et al., 2009). The
communication scale measures ability in making self-understood and understanding others in a
range of 0-8 with a higher score indicating greater difficulty communicating (Morris et al.,

2000).

Social Isolation Scale

In the absence of an existing measure of objective social isolation within the interRAI HC
instrument, a 6-item social isolation scale (SIS) was developed. A preliminary list of potential
indicators of social isolation was derived from the interRAI HC instrument with reference to
significant predictors and indicators of social isolation found in the literature. In addition, the
item content of the Lubben Social Network Scale and Berkman-Syme Social Network Index was

also considered (Berkman & Syme, 1979; Lubben, 1988).

Table 1. Potential indicators and final scale items of the social isolation scale
Potential Indicators Final Scale Items

1. Marital status Single

2. Living arrangement Lives alone

3. Withdrawal from activities of interest Change in social activities in last 90 days

4. Reduced social interactions Alone for 8+ hours during the day

5. Participation in social activities of long- Unsupportive friend and family network
standing interest No informal helper

6. Visit with long-standing social relation or
family member

7. Other interaction with long-standing
social relation or family member

8. Change in social activities in last 90 days

9. Length of time alone during the day

10. Days of formal care (last 7 days)

11. Presence of first informal helper

12. Presence of second informal helper

13. Hours of informal care (last 3 days)

14. Strong and supportive relationship with
family

ok wdE
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Where necessary, categorical indicator variables were collapsed into binary variables. For
continuous variables such as “hours of informal care” and “days of formal care” a cut point was
first chosen using the median value for non-lonely individuals. A binary variable was then
created representing whether the individual reached this cut point or not. All variables were
coded so that a value of “1” versus “0” was indicative of greater social isolation to allow a
summative scale to be produced at which a higher value indicates greater social isolation. The
independent relationships between these preliminary variables and loneliness were assessed at
the bivariate level generating exploratory chi-square statistics and associated p-values and further
through unadjusted odds ratios. Chi-square statistics with a p-value of <.05 and odds ratios with
confidence intervals that did not include “1”” were considered significant. To ensure a meaningful
contribution, independent variables with odds ratios that were insignificant or had a magnitude
greater than 0.83 or less than 1.2 were eliminated from the final scale. The remaining
independent variables were added together to create a summative scale with three additional
scale variants being created after assessing for scale complexity, collinearity, and computing

compatibility with additional interRAI scales.

Logistic regression was used to examine how well each scale variant was able to predict
loneliness. Each variant had comparable c-statistics. The final variant was selected based on the
greatest interoperability between other interRAI assessments (e.g., community mental health)
and the lowest complexity while still maintaining a c-statistic of 0.69. Though eligible to be used
as a continuous scale, a Receiver Operating Characteristic (ROC) curve analysis was performed
to determine appropriate cut-points for the association with loneliness (Unal, 2017). Three
criterion tests were used: “distance to 0,1,” “sensitivity-specificity,” and “Youden Index” which

unanimously identified an optimal cut point of “2,” indicating that an individual with a score of 2
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or higher on the social isolation scale can be considered to be at a threshold of social isolation

that results in greater odds of loneliness.
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Figure 1. ROC Curves for Social Isolation Scale Modeled Against Loneliness in Comparison
Sample at T1 (n= 26,492)

Table 2. Optimal scale cutpoints based on social isolation scale modeled against loneliness in
comparison sample at T1 (n=26,492)

Criterion Cutpoint Label Value
Distto 0,1 0.21129 20211.Y= 0.52782
Sens-Spec 0.21129 20.211.Y = 0.19462
Youden 0.21129 20.211.Y = 0.27937

Needs Assessment Framework

The Quality Improvement and Innovation Partnership's Needs Assessment Resource
Guide (2009) was consulted as a framework to ensure that this thesis serves as an effective

assessment of needs pertaining to loneliness in the older adult Ontario home care population. The
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framework outlines six steps that entail defining the scope of the assessment, the stakeholders
and information sources, identifying needs, identifying opportunities to address needs,
developing recommendations, and implementing recommendations and monitoring their impact
(Quality Improvement and Innovation Partnership, 2009). The scope of the assessment and
information sources were defined through the development of the thesis proposal. The analyses,
results, and discussion identified at-risk subgroups to aid in service use planning and the
development of future interRAI home care-based interventions. The involvement of stakeholders
and the final step of implementing recommendations and monitoring their impact is beyond the

scope of this thesis.

Analysis

Using the described interRAI HC dataset, secondary data analysis was conducted using
SAS 9.4 to address the research questions (SAS Institute, 2013). The research questions were
explored through three main analytical objectives, 1. Assessing clinical patterns in individuals
experiencing loneliness prior to and during the COVID-19 pandemic, 2. Determining predictors
of loneliness and the onset of loneliness over time prior to and during the COVID-19 pandemic
and 3. Determining how the COVID-19 pandemic modified rates of loneliness, onset loneliness,

and predictors.

Univariate and Bivariate Analyses

The dataset was separated to perform analyses for the comparison and COVID samples
independently. For each sample, cross-sectional univariate descriptive statistics were generated
to describe the respective populations and understand the distribution of loneliness and

associated demographic variables at the beginning of the study period (T1). Univariate frequency
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distributions were computed to demonstrate the population distribution of age group, sex, living

arrangement, marital status, disease diagnoses, loneliness, and social isolation.

Subsequently, bivariate analyses were computed for both samples to understand how the
dataset is distributed and the basic relationships between loneliness and the selected independent
variables. Chi-square statistics, crude odds ratios (COR), and associated p-values were
generated, showing the magnitude and direction of associations between variables and their
statistical significance. The same criteria used for developing the social isolation scale were used
for the remainder of the analysis; chi-square values with a p-value of less than or equal to 0.05
and odds ratios with a 95% confidence interval that did not include 1 were deemed significant.
Variables that showed significant chi-square associations and COR estimates that were less than
0.83 or greater than 1.2 were thought to have an effect size large enough to have a meaningful
impact within a multivariate relationship and were considered candidate loneliness predictors to

be included in the logistic regression models outlined below.

Multivariate Analyses: Logistic Regression

Logistic regression is a statistical analysis technique used to measure the association
between outcome and independent variables, testing the main effects of the independent
variables on the outcome of interest and interaction effects between independent variables
(Kleinbaum et al., 2013). Four binary logistic regression models were developed with loneliness
as the outcome variable, exploring cross-sectional and longitudinal predictors of loneliness in
both the comparison and COVID samples. Two additional models were developed to test the

main effect and interaction effects of the COVID-19 pandemic.
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Model Selection

Model 1 (Table 9) determines which independent variables were cross-sectionally
predictive of loneliness in the comparison sample at T1. Variables deemed significant through
bivariate analyses with a COR on the outside bounds of 0.83 and 1.20 were grouped into a
logistic regression model as independent variables with loneliness at T1 as a binary outcome
variable. Variables that did not meet fall within this COR criteria but had robust theoretical
backing were included. Stepwise selection was then used to develop a candidate logistic
regression model that could be used to predict loneliness. Stepwise selection is an automated
model selection technique that retains independent variables in a final model based on if they
maintain a defined significance level at the multivariate level (Kleinbaum et al., 2013; Stoltzfus,
2011). Variables that are excluded can be later reintroduced into the model, an advantage against
alternative automated model selection techniques such as forward and backward selection
(Kleinbaum et al., 2013; Stoltzfus, 2011). An inherent limitation of stepwise selection, however,
is variables are assessed with the influence of random chance factors and without theoretical
logic which may exclude otherwise meaningful variables (Stoltzfus, 2011). To circumvent this
limitation, additional variables that were excluded from the model but known to be associated
with loneliness (i.e., sex) were manually forced into the model and included in the final model if
they attained a significance level of p <0.05. Collinearity among variables and the model’s c-
statistic were considered when adding additional variables. Sex interactions among variables and

interaction terms achieving the same significance level of p<0.05 remained in the model.

Models 1 and 2 (Table 10) were matched identically to allow for a comparison of the
factors that influenced loneliness at T1 in the comparison and COVID samples. Before finalizing

model 1, all selected variables were tested in the COVID sample for significance. Any variables
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that were not significant in the COVID sample or predictive longitudinally were dropped from
model 1. Model 2 was built by fitting model 1 to the COVID sample to determine which
independent variables remained significant for the COVID sample at T1. When fitted to the
COVID sample, the CPS scale and being fearful of their caregiver lost significance. Models 1
and 2 were then tested to see if these variables remained significant longitudinally (refer below
for further detail on longitudinal models). The CPS scale remained significant longitudinally,
though being fearful of one’s caregiver did not and was ultimately dropped from both models 1

and 2 to maintain consistency.

Model 3 (Table 11) is a main effects model derived from model 1 to determine what
factors were predictive of a transition in loneliness in the comparison sample. Specifically, if an
individual was not lonely at T1, what factors contributed to them becoming lonely at T2. The
dependent variable was set to lonely at T2 when loneliness was not present at T1. Variables that
lost significance were removed from the model and additional variables that were thought to
have a potential impact on loneliness longitudinally, based on the literature and bivariate
analyses, were forced into the model. These were tested for significance, again considering
collinearity and testing for interactions. Similarly, Model 4 (Table 12) was derived from model
3, to determine which factors were predictive of the same transition in loneliness but in the
COVID sample. Any variables that lost significance when fitted to the COVID sample were
removed from the model. Again, additional variables were forced into the model and tested for

significance while adjusting for collinearity and testing for interactions.

Model 5 (Table 13) was created to determine what was predictive of the same transition
in loneliness (not lonely to lonely) in the entire study sample (comparison and COVID). All

significant variables and interactions from models 3 and 4 were included as independent
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variables and then tested for significance in the combined sample. The significant variables from
these models were combined to ensure that variables of significance were captured from both
time periods, also providing a basis of which variables might interact with the “COVID” variable
signifying existence during the first wave of the pandemic to be tested in the final model. Any
variables that became insignificant in the combined sample were removed. Once the final model
was determined, the “COVID” variable was added to the model to test the main effect of COVID
on loneliness. Model 6 (Table 14) is the same as model 5, simply with the addition of interaction
terms to test both the main and interaction effects of the pandemic. All plausible variables were
tested for an interaction with the COVID variable, starting with those whose significance was

discordant between models 3 and 4.

Results

Sample Characteristics

Upon applying exclusion criteria, the overall population sample size was n=43,619. The
comparison sample size was n=25,293 and the COVID sample size was n=18,326. Among the
comparison sample, 62.6% of respondents were female and 37.4% were male. This is
comparable to the COVID sample where 62.2% were female and 37.8% were male at T1. The
average age of the comparison and COVID samples was 79 though most respondents fell within
the 85+ age category. Within the comparison sample, an equal percentage of individuals were
married or widowed (40.7%), while 40.5% and 39.7% of individuals in the COVID sample were
married or widowed, respectively. The remainder of individuals were single (i.e., never married,
separated or divorced), at 18.7% and 19.8% in the comparison and COVID samples,

respectively. Most individuals in both samples lived with a family member and in urban settings
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with only 12.9% in the comparison sample and 14.3% in the COVID sample living in a rural
setting. Coronary heart disease, diabetes, and depression were the most common disease
diagnoses at 30.5%, 32.3%, and 24.9% in the comparison sample, respectively. The
corresponding values were 32.6%, 32.4%, and 25.4% in the COVID sample, respectively. 23.4%

of the comparison sample and 22.3% of the COVID sample had a score of 3+ on the DRS.

As demonstrated in Figure 2, loneliness rates were comparable across both samples at T1
and T2. About a quarter of both sample populations reported feeling lonely at 22.5% in the
comparison sample and 23.9% in the COVID sample and 52.7% of individuals within the
comparison sample and 52.9% in the COVID sample experienced social isolation at T1. 69.6%
and 69.4% of lonely individuals were female in the comparison and COVID samples,
respectively, at T1. Additionally, the transition rate in which an individual became lonely at T2

when not lonely at T1 was 6.7% in the comparison sample and 7.6% in the COVID sample.
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Figure 2. Loneliness Rates at T1 and T2 in Comparison Sample (n= 25,293) and COVID
Sample (n=18,326)
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Bivariate Analyses

Bivariate analyses for the relationship between loneliness and demographic,

environmental, clinical, physical, and psychological variables are presented below. Relevant

variables selected based on the literature were grouped together. Each table displays the percent

frequency and the number of individuals in which each independent variable presents among

those who are lonely. The COR and 95% confidence interval (Cl) are also presented, along with

the c-statistic for the relationship between each independent variable.

Table 3. Demographic and environmental variables by loneliness among Ontario home care clients, T1
comparison sample (n=25,293) 2019, and T1 COVID sample (n=18,326) 2020

Variables Level Comparison Sample COVID Sample
% (n) COR (95% CI) | C % (n) COR (95% CI) | C
Age group 16 — 44 2.1 (118) 1.17 (0.94 — 0.53 | 1.9(85) 0.94 (0.74 — 0.53
1.44) 1.20)
45 — 64 13.9(790) | 1.59 (1.44 — 14.3(625) | 1.46 (1.31—
il g il (s
65— 74 17.0(968) | 1.15 (1.06 — 16.5(722) | 1.07(0.97 -
1.26)** 1.18)
75 -84 31.0(1,761) | 1.03 (0.96 — 31.8(1,392) | 1.08 (0.99 —
1.11) 1.17)
85+ 36.1 (2,053) | Reference 35.5 (1,555) | Reference
Female No 30.4 (1,730) | Reference 0.55 30.6 (1,339) | Reference 0.55
Yes 69.6 (3,960) | 1.49 (1.40 — 69.4 (3,040) | 1.52 (1.41 —
1.59)x** 1.63)***
Marital Married 25.1 (1,430) | Reference 0.61 25.0 (1,096) | Reference 0.61
status Single 24.7 (1,403) | 2.62 (2.41 - 25.7 (1,127) | 2.60 (2.36 —
2.85)*** 2.86)***
Widowed | 50.2 (2,857) | 2.38 (2.22 — 49.2 (2,156) | 2.44 (2.25 —
2.56)*** 2.64)***
Living Lives 54.2 (3,086) | Reference 0.62 54.4 (2,383) | Reference 0.62
Arrangement | alone
Lives with | 42.7 (2,429) | 0.37 (0.35 — 42.3(1,853) | 0.37 (0.34 —
family 0.39)*** 0.39)***
member(s)
Lives with | 3.1 (175) 0.68 (0.57 — 3.3(143) 0.57 (0.47 —
others 0.81)*** 0.69)***
Alzheimer’s | No 95.7 (5,447) | Reference 0.51 96.7 (4,229) | Reference 0.51
Disease Yes 4.3 (243) 0.75 (0.65 — 3.4 (150) 0.62 (0.52 -
0.87)*** 0.74)***
Other No 80.5 (4,582) | Reference 0.52 81.2 (3,555) | Reference 0.52
Dementia Yes 19.5 (1,108) | 0.83 (0.77 — 18.8(824) | 0.82(0.75 -
0.90)*** 0.90)***
COPD No 82.8 (4,711) | Reference 0.51 82.3 (3,604) | Reference 0.51
Yes 17.2(979) | 1.24 (1.15- 17.7(775) | 1.20 (1.10 —
1.34)*** 1.31)***
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Hemiplegia | No 96.7 (5,504) | Reference 0.50 | 96.4 (4,222) | Reference 0.50
Yes 3.3 (186) 0.81 (0.69 — 3.6 (157) 0.87 (0.73 —
0.95)* 1.04)
Depression | No 63.3 (3,601) | Reference 0.58 62.9 (2,754) | Reference 0.58
Yes 36.7 (2,089) | 2.13 (1.99 — 37.1(1,625) | 2.13(1.98 —
2.27)*** 2.30)***
Anxiety No 74.3 (4,229) | Reference 0.56 73.7 (3,228) | Reference 0.56
Yes 25.7 (1.461) | 2.00 (1.86 - 26.3 (1,151) | 1.99 (1.83 -
2.14)*** 2.16)***
Bipolar No 97.2 (5,533) | Reference 0.51 97.5 (4,268) | Reference 0.50
Disorder Yes 2.8 (157) 1.80 (1.48 — 2.5 (111) 1.38 (1.10 —
2.18)*** 1.72)**
Rural No 86.0 (4,891) | Reference 0.51 86.1 (3,771) | Reference 0.50
dwelling Yes 14.0 (799) 1.13(1.04 - 13.9 (608) 0.96 (0.87 —
1.24)** 1.05)
Any home No 75.1 (4,272) | Reference 0.53 72.3 (3,164) | Reference 0.53
hazards Yes 24.9 (1,418) | 1.36 (1.27 — 27.8 (1,215) | 1.34 (1.24 -
1.46)%*** 1.45)%**
Resource No 90.2 (5,130) | Reference 0.51 93.5 (4,096) | Reference 0.51
accessibility | Yes 9.8 (560) 0.79 (0.72 - 6.5 (283) 0.80 (0.70 -
0.87)*** 0.92)**
Financial No 94.8 (5,396) | Reference 0.51 94.4 (4,135) | Reference 0.52
trade-offst Yes 5.2 (294) 2.23(1.92 - 5.6 (244) 2.49 (2.10 -
2.50)%** 2.95)%**

Note. % = percentage of individuals with self-reported loneliness. COR = crude odds ratio; Cl =
confidence interval. *p< .05, **p < .01, ***p <. 0001, ¥ Single includes never married, separated, or
divorced, *Within last 30 days.

Table 3 displays the COR’s for demographic and environmental independent variables with

loneliness as the outcome variable for both the comparison and COVID samples. In the

comparison sample, when compared to individuals in the 85+ age group, being in the 45-64 age

group (COR=1.59, 95% CI: 1.44 — 1.75) and 65-84 age group (COR=1.15, 95% CI: 1.06 — 1.26)

showed greater odds of loneliness. Females had greater odds of loneliness than males

(COR=1.49, 95% CI:1.40 — 1.59) and being single (i.e., never married, separated or divorced)

(COR=2.62, 95% CI: 1.40 — 1.59) or widowed (COR=2.38, 95% CI: 2.22 — 2.56) showed greater
odds of loneliness when compared to individuals who are married or in partnerships. When

compared to living alone, living with family members or other individuals was protective against
loneliness. Comparable associations were present in the COVID sample, with the only difference

being the 65-84 age group losing significance. Disease diagnoses found to have significant
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associations with loneliness included Alzheimer’s disease, other dementias, COPD, depression,

anxiety, and bipolar disorder, increasing the odds in both samples. For both samples, living in a

rural dwelling had an insignificant association with loneliness, though external and home

environments had a considerable association. Exposure to any of the following home hazards:

home disrepair, squalid conditions, inadequate heating/cooling, lack of safety, and limited

accessibility, increased the odds of loneliness, while accessibility to the following external

resources including grocery stores, grocery delivery services, and emergency services was

protective. Having to make financial trade-offs within the last 30 days had the strongest

association with loneliness, increasing the odds of loneliness in both samples (Comparison

sample: COR=2.23, 95% CI: 1.92 — 2.59; Covid sample: COR=2.49, 95% CI: 2.10 — 2.95).

Table 4. Clinical and physical variables by loneliness among Ontario home care clients, T1
comparison sample (n=25,293) 2019, and T1 COVID sample (n= 18,326) 2020

Variable Level Comparison Sample COVID Sample
% (n) COR (95%CI) |C % (n) COR(95%CI) |C
Poor self- No 71.3 (4,057) | Reference 0.56 | 72.2 (3,163) | Reference 0.56
rated health | Yes 28.7(1,633) | 1.94(1.81- 27.8 (1,216) | 2.04 (1.88 —
2.08)*** 2.21)***
Difficulty No 90.9 (5,173) Reference 0.51 | 90.6 (3,968) | Reference 0.51
clearing Yes 9.1 (517) 1.28 (1.15 - 9.4 (411) 1.22 (1.08 —
airway 1.42)*** 1.37)**
Chest pain No 86.8 (4,938) | Reference 0.53 | 85.4 (3,739) | Reference 0.53
Yes 13.2 (752) 1.87 (1.70 — 14.6 (640) | 2.03(1.83 -
2.05)*** 2.25)***
Dizziness No 49.9 (2,837) Reference 0.57 | 46.8 (2,051) | Reference 0.57
Yes 50.1(2,853) | 1.72(1.62 - 53.2 (2,328) | 1.82 (1.70 —
1.82)*** 1.95)***
Dyspnea No 44.8 (2,550) | Reference 0.55 | 39.8 (1,744) | Reference 0.55
Yes 55.2 (3,140) | 1.48(1.39— 60.2 (2,635) | 1.54 (1.44 —
1.57)*** 1.65)***
Peripheral No 52.4(2,983) | Reference 0.53 | 51.3 (2,246) | Reference 0.53
edema Yes 47.6 (2,707) | 1.29 (1.21 - 48.7 (2,133) | 1.25 (1.17 -
1.37)*** 1.34)***
Other skin No 68.8 (3,916) | Reference 0.53 | 64.6 (2,828) | Reference 0.53
conditions® Yes 31.2(1,774) | 1.38(1.29 - 35.4 (1,551) | 1.29 (1.20 —
1.47)*** 1.39)***
Sleep No 50.8 (2,889) | Reference 0.58 | 44.7 (1,956) | Reference 0.59
disturbance Yes 49.2 (2,801) 1.93(1.82 - 55.3(2,423) | 2.05(1.91 -
2.05)*** 2.19)***
No 50.0 (2,846) | Reference 0.55 | 45.1 (1,974) | Reference 0.55
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Fatigue Yes 50.0 (2,844) 1.48 (1.40 — 54.9 (2,405) | 1.51 (1.41 -
1.57)*** 1.62)***
Visual No 51.6 (2,938) Reference 0.53 | 51.0(2,232) | Reference 0.53
disturbance Yes 48.4 (2,752) 1.26 (1.19 - 49.0 (2,147) | 1.29 (1.21 -
1.34)*x* 1.38)***
Difficulty No 34.9 (1,985) | Reference 0.52 | 30.9 (1,351) | Reference 0.53
with balance | Yes 65.1 (3,705) 1.21(1.14 - 69.2 (3,028) | 1.28 (1.19 —
1.28)*** 1.38)***
Unsteady No 15.7 (894) Reference 0.53 | 13.7 (599) Reference 0.53
gait Yes 84.3(4,796) | 1.41(1.31- 86.3 (3,780) | 1.55 (1.41 —
1.53)*** 1.71)%**
Foot No 88.2 (5,018) | Reference 0.52 | 86.1(3,769) | Reference 0.52
problems Yes 11.8 (672) 1.47 (1.34 - 13.9(610) | 1.58 (1.43 —
1.62)*** 1.76)***
Fall within No 51.3(2,921) | Reference 0.53 | 52.1 (2,283) | Reference 0.53
last 90 days | Yes 48.7 (2,769) | 1.24 (1.17 - 47.9 (2,096) | 1.26 (1.17 —
1.32)%** 1.34)%**
Hours of 0 21.9(1,246) | Reference 0.52 | 24.1 (1,057) | Reference 0.53
exercise in <1 39.8(2,262) | 0.96 (0.88 —1.03) 41.0(1,793) | 0.88 (0.81 —
last 3 days hour 0.96)**
1-2 27.6 (1,570) | 0.84(0.78 — 27.4(1,198) | 0.76 (0.69 —
hours 0.92)*** 0.83)***
3-4 7.6 (434) 0.81(0.72 — 5.7 (248) 0.65 (0.56 —
hours 0.92)** 0.76)***
>4 3.1(178) 0.95 (0.79 — 1.14) 1.9 (83) 0.67 (0.52 —
hours 0.86)**
Alcohol use <1 89.6 (5,100) | Reference 0.51 | 90.3 (3,956) | Reference 0.50
drink?
>1 10.4 (590) 1.27 (1.15 - 9.7 (423) 0.97 (0.87 — 1.09)
drink? 1.40)***
Daily No 89.2 (5,075) | Reference 0.52 | 88.2 (3,863) | Reference 0.52
tobacco use | Yes 10.8 (615) 1.61 (1.45 — 11.8(516) | 1.57 (1.40 —
1.78)*** 1.75)***
Note. % = percentage of individuals with self-reported loneliness. COR = crude odds ratio; Cl =
confidence interval. *p< . 05, **p < .01, ***p <. 0001.Other skin conditions refer to skin conditions
other than pressure ulcers, lesions, burns, and wounds. * In a single sitting within last 14 days

Table 4 displays the relationship between loneliness and physical and clinical

independent variables. Poor self-rated health considerably increased the odds of loneliness in the

comparison (COR=1.94, 95% ClI: 1.81 — 2.08) and COVID samples (COR=2.04, 95% ClI: 1.88 —

2.21). In both the comparison and COVID samples, physical conditions including chest pain,

dizziness, dyspnea, peripheral edema, skin conditions (excluding ulcers, lesions, burns, and

wounds), difficulty clearing airways, visual disturbance, difficulty balancing, unsteady gait, foot

problems, and experiencing at least one fall within the last 90 days were found to increase the
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odds of loneliness significantly. The odds of loneliness increased when experiencing both sleep

disturbance (Comparison sample: COR=1.93, 95% CI: 1.82 — 2.05; Covid sample: COR=2.05,

95% ClI: 1.91 — 2.19) and fatigue (Comparison sample: COR=1.48, 95% CI: 1.40 — 1.57; COVID

sample: COR=1.51, 95% CI: 1.41 — 1.62). In the comparison sample, having 3-4 hours of

exercise within the last three days had a protective effect on loneliness (COR=0.81, 95% CI: 0.72

—0.92); in the COVID sample, all levels of exercise greater than 0 had a significant protective

effect with the greatest association seen with 3-4 hours (COR=0.65, 95% CI: 0.56 — 0.76).

Having at least one drink in a single sitting within the last 14 days increased the odds of

loneliness in the comparison sample (COR=1.27, 95% CI: 1.15 — 1.40) but was insignificant in

the COVID sample, while daily tobacco users had greater odds of loneliness in both samples

(Comparison sample: COR=1.61, 95% CI: 1.45 — 1.78; COVID sample: COR=1.57, 95% ClI:

1.40 — 1.75).

(n=25,293) 2019

Table 5. Clinical scales by loneliness among Ontario home care clients, T1 comparison sample
and T1 COVID sample (n=18,326) 2020

Variable Level Comparison Sample COVID Sample
% (n) COR(95%Cl) [C [ % (n) COR(95%CI) |[C
Cogpnitive 0 12.4 (708) Reference 0.53 | 10.3 (450) Reference 0.53
Performance 1-2 77.1(4,385) | 1.22(1.11- 78.2(3,422) | 1.41(1.26 -
Scale 1.33)** 1.57)***
3 10.5 (597) 0.79 (0.70 — 11.6 (507) 1.00 (0.87 — 1.15)
0.89)**
ADL Hierarchy | 0 36.8 (2,092) | Reference 0.54 | 34.5(1,509) | Reference 0.52
1-2 33.8(1,922) |0.72(0.67 - 36.7 (1,609) | 0.84 (0.78 —
0.78)*** 0.91)**=
3+ 29.5(1,676) | 0.73(0.68 — 28.8 (1,261) | 0.82 (0.75—
0.79)*** 0.89)***
Pain Scale 0 19.5(1,107) | Reference 0.57 | 16.8 (735) Reference 0.58
1-2 55.6 (3,164) | 1.51 (1.40 — 56.8 (2,488) | 1.62 (1.48 —
1.63)*** 1.78)***
3+ 249 (1,419) |237(217- 26.4 (1,156) | 2.70 (2.42 —
2.60)*** 3.00)***
CHESS Scale 0 12.2 (692) Reference 0.56 | 10.0 (438) Reference 0.57
1-2 55.1(3,136) | 1.52(1.39— 54.6 (2,389) | 1.60 (1.43 —
1.66)*** 1.79)***
3+ 32.7(1,862) | 2.16(1.96 - 35.4(1,552) | 2.36 (2.10 —
2.38)*** 2.66)***
0 29.3(1,665) | Reference 0.53 | 27.6 (1,207) | Reference 0.54
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Deaf-Blind 1-2 [ 40.0(2,273) [ 1.14(1.06 — 40.8 (1,787) [ 1.20 (1.10 -
Severity Index 1.22)** 1.30)***
3+ 30.8 (1,752) 1.30 (1.21 - 31.6 (1,385) | 1.41(1.29 —
I 1B
Communication | 0 40.6 (2,312) | Reference 0.52 | 40.5(1,773) | Reference 0.52
Scale 1 18.4 (1,046) | 1.13 (1.04— 19.5(852) | 1.14(1.03 -
1.23)** 1.25)**
2 25.7 (1,461) | 1.01 (0.94 — 25.5(1,116) | 1.07 (0.98 — 1.17)
1.09)
3 7.7 (438) 1.02 (0.91 — 7.7 (338) 1.00 (0.88 — 1.15)
1.15)
4+ 7.6 (433) 0.87 (0.78 — 6.9 (300) 0.83(0.71 -
0.98)* 0.95)**
Depression 0 27.6 (1,572) | Reference 0.67 | 26.8 (1,174) | Reference 0.67
Rating Scale 1-2 | 30.9(1,758) | 2.30(2.13 - 32.8 (1,434) | 2.45(2.25 -
2.48)*** 2.67)***
3+ 415 (2,360) | 4.56 (4.23 — 40.4 (1,771) | 5.07 (4.65 —
4.91)%** 5.53)***
Social Isolation | 0 6.2 (350) Reference 0.69 | 6.6 (288) Reference 0.68
Scale 1 19.7 (1,121) | 1.91 (1.69 — 20.0 (875) | 1.92 (1.67 —
2.17)%** 2.21)%**
2 20.5(1,166) | 3.33(2.93 - 19.2(841) | 3.10(2.69—
3.78)%x* 3.58)%*x
3 23.7(1,347) | 5.03 (4.43 - 23.2(1,016) | 4.71 (4.09 —
5.71)*** 5.43)***
4 20.2(1,148) | 7.96 (6.96 — 21.2(928) | 7.97(6.87 -
9.09)*** 9.25)***
5 7.1 (402) 9.51(8.01— 7.1(312) 9.39 (7.72 -
11.29)*** 11.43)***
6 2.7 (156) 19.88 (14.97 — 2.7 (119) 15.74 (11.52 —
26.38)*** 21.51)***

Note. % = percentage of individuals with self-reported loneliness.
confidence interval. *p< .05, **p < .01, ***p <. 0001

COR = crude odds ratio; Cl =

Table 5 reports the associations of interRAI scale scores with loneliness. Cognition has a

curvilinear relationship with loneliness. A CPS score of 1-2 increased the odds of loneliness in

both samples though an increased score of 3 had a protective effect in the comparison sample

(COR=0.79, 95% CI: 0.70 — 0.89) and was insignificant in the COVID sample. There was little

variation between both levels of the ADLH, showing lower odds of loneliness with any level of

ADL impairment in both samples, while the CHESS scale demonstrated an increase in odds with

greater health instability. The pain scale showed that the odds of loneliness increased with pain

level, with the greatest odds experienced with a score of 3+ (Comparison sample: COR=2.37,
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95% CI: 2.17 — 2.60; COVID sample: COR=2.70, 95% CI: 2.42 — 3.00). Auditory and visual
impairment was significant for both samples at all levels, though it did not fall within the cut-off
range for the comparison sample when mild at levels 1-2. Similarly, a score of 1 on the
communication scale showed a slight increase in the odds of loneliness for both samples but did
not fall within the cut-off range. A score of 4 had a protective effect in the COVID sample
(COR=0.83, 95% CI: 0.71 — 0.95) but had a negligible effect in the comparison sample. The
DRS and SIS showed the strongest associations with loneliness. Depressive symptoms were
significant at all levels for both samples, with the strongest association seen at level 3+
(Comparison sample: COR=4.56, 95% ClI: 4.23 — 4.91; COVID sample: COR=5.07, 95% ClI:
4.65 — 5.53). Similarly, all levels of the SIS were significant, increasing substantially as the score
increased, with the greatest odds of loneliness being at level 6 (Comparison sample: COR=19.88,

95% ClI: 14.97 — 26.38; COVID sample: COR=15.74, 95% CI: 11.52 — 21.51).

Table 6. Mental health variables by loneliness among Ontario home care clients, T1 comparison
sample (n=25,293) 2019, and T1 COVID sample (n=18,326) 2020

Variable Level Comparison Sample COVID Sample
% (n) COR(95%CH [C [ % (n) COR(95%Cl) [ C
Anhedonia No 83.6 (4,756) | Reference 0.56 | 85.6 (3,750) | Reference 0.55
Yes 16.4 (934) | 3.70(3.36 — 14.4(629) | 3.33(2.97 —

4.06)*** 3.73)***
Abnormal No 95.5 (5,437) | Reference 0.51 | 96.0 (4,202) | Reference 0.50
thought process Yes 4.5 (253) 1.41(1.22 - 4.0 (177) 1.28 (1.08 —

1.64)*** 1.53)**
Recurrent No 93.8 (5,338) | Reference 0.52 | 94.7 (4,147) | Reference 0.52
statements of Yes 6.2 (352) 3.30 (2.85 — 5.3 (232) 3.10 (2.59 -
fear 3.83)%* 3.72)x
Feels anxious/ No 58.3(3,316) | Reference 0.59 | 55.9(2,448) | Reference 0.59
restless/uneasy’ | Yes 41.7 (2,374) | 2.32(2.18 - 44.1(1,931) | 2.33(2.17 -

2.47)*** 2.50)%**
Feels sad/ No 41.9 (2,386) | Reference 0.65 | 39.8 (1,744) | Reference 0.66
depressed/ Yes 58.1 (3,304) | 3.65(3.43 - 60.2 (2,635) | 3.74(3.48 -
hopeless’ 3.88)*** AL TE==s
Reduced No 72.1 (4,100) | Reference 0.56 | 73.4 (3,216) | Reference 0.56
pleasure Yes 27.9(1,590) | 2.14 (2.00 — 26.6 (1,163) | 2.15(1.98 —

2.30)%** 2.34)***

No 75.0 (4,266) | Reference 0.54 | 71.9 (3,148) | Reference 0.55
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Major life 1.69 (1.57 - 1.72 (1.59 -
stressors? 1.81)*** 1.86)***

Yes 25.0 (1,424) 28.1 (1,231)

Note. % = percentage of individuals with self-reported loneliness. COR = crude odds ratio; Cl =
confidence interval. *p< .05, **p < .01, ***p <. 0001, *Within last 30 days, *Within last 90 days.

Table 6 displays the associations of mental health variables with loneliness, all of which
had significant CORs for both samples. Experiencing major life stressors within the last 90 days,

anhedonia, abnormal thought processes, recurrent statements of fear, and self-reported mood of

feeling anxious, sad, and a reduced pleasure in life were all found to increase the odds of

loneliness in both samples. Anhedonia and self-reportedly feeling sad, depressed, or hopeless

showed the strongest associations with loneliness for the comparison (Anhedonia: COR=3.70,

95% CI: 3.36 — 4.06; Feels sad: COR=3.65, 95% CI: 3.43 — 3.88) and COVID sample

(Anhedonia: COR=3.33, 95% ClI: 2.97 — 3.73; Feels sad: COR=3.74, 95% CI: 3.48 — 4.01).

Table 7. Social variables by loneliness among Ontario home care clients, T1 comparison sample
(n=25,293) 2019, and T1 COVID sample (n=18,326) 2020

Variable Level Comparison Sample COVID Sample
% (n) COR(95%Ch [C [ % (n) COR(95%Cl) [ C
Reduced social | No 66.4 (3,776) | Reference 0.58 | 67.9 (2,973) | Reference 0.58
interactions Yes 33.6 (1,914) | 2.40(2.25 - 32.1(1,406) | 2.44(2.25-
2.56)*** 2.63)%**

Social activity | <30 51.6 (2,937) | Reference 0.54 | 52.6 (2,305) | Reference 0.54
participation | days

> 30 48.4(2,753) | 1.39 (1.31— 47.4(2,074) | 1.37 (1.28 -

days LAT)*** 1.46)%**
Social visit <30 85.3 (4,853) | Reference 0.52 | 88.7 (3,882) | Reference 0.51
from family or | days
- >30 14.7(837) | 1.31(1.20 - 11.4 (497) | 1.38(1.24—

days 1.42)%** 1.55)%**
Withdrawal No 75.9 (4,318) | Reference 0.56 | 76.8 (3,363) | Reference 0.56
from social Yes 24.1(1,372) | 2.33(2.16 - 23.2(1,016) | 2.38(2.18 -
activities 2.51)*** 2.59)***
Conflict with No 83.2 (4,733) | Reference 0.52 | 84.7 (3,709) | Reference 0.52
family or Yes 16.8 (957) 1.44 (1.33 - 15.3 (670) 1.36 (1.23 —
friends’ 1.56)*** 1.49)***
Fearful of No 95.4 (5,426) | Reference 0.51 | 95.9(4,199) | Reference 0.51
family or Yes 4.6 (264) 1.57 (1.36 — 4.1 (180) 1.35(1.13 -
acquaintance’ 1.83)*** 1.61)**

No 95.4 (5,427) | Reference 0.51 | 95,5 (4,182) | Reference 0.51
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Neglected/ Yes 4.6 (263) 1.56 (1.35- 4.5 (197) 1.37 (1.16 —
abused/ 1.81)*** 1.63)**

mistreated’

Note. % = percentage of individuals with self-reported loneliness. COR = crude odds ratio; Cl =
confidence interval. *p< .05, **p < .01, ***p <. 0001, "Within last 30 days.

Table 7 reports the associations of independent variables related to social relationships
and interaction with loneliness. Individuals that did not participate in social activities of long-
standing interest or a visit with family or friends within the last 30 days had greater odds of
loneliness. Reduced social interactions and withdrawal from social activities also increased the
odds of loneliness in the comparison (Reduced interaction: COR=2.40, 95% CI: 2.25 — 2.56;
Social withdrawal: COR=2.33, 95% CI: 2.16 — 2.51) and COVID samples (Reduced interaction:
COR=2.44, 95% CI: 2.25 — 2.63; Social withdrawal: COR=2.38, 95% CI: 2.18 — 2.59). Having a
conflict with family or friends, being fearful of a family member or close acquaintance or
neglected, abused, or mistreated, increased the odds of loneliness, though the comparison sample

had a greater effect size for all three independent variables.

Table 8. Informal and formal care variables by loneliness among Ontario home care clients, T1
comparison sample (n=25,293) 2019, and T1 COVID sample (n=18,326) 2020

Variable Level Comparison Sample COVID Sample
% (n) COR (95%CI) | C % (n) COR(95%CI) [ C

Informal No 7.5 (429) Reference 0.61 | 7.6(331) Reference 0.62
helper helper
relationship | Child 55.5(3,155) | 0.49 (0.43 — 54.2 (2,375) | 0.49 (0.42 —
(1) 0.56)*** 0.57)***

Spouse/ | 17.7 (1,009) | 0.20 (0.17 — 18.2(795) | 0.20 (0.17 —

Partner 0.23)*** 0.23)***

Family | 11.0(627) | 0.47(0.41 - 11.6 (507) | 0.45(0.38 —

member 0.55)*** 0.53)***

Not 8.3 (470) 0.72 (0.61 — 8.5 (371) 0.68 (0.56 —

family 0.85)** 0.82)***
Informal No 41.1(2,341) | Reference 0.54 | 41.5(1,815) | Reference 0.54
helper helper
) 0.79)*** 0.79)***

Spouse/ | 1.1 (61) 0.50 (0.38 - 1.0 (43) 0.51 (0.36 -

Partner 0.66)*** 0.70)***

Family 9.0 (514) 0.85 (0.76 — 9.1 (399) 0.75 (0.66 —

member 0.95)** 0.85)***
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Not 5.6 (317) 1.17 (1.01 - 5.4 (237) 1.03 (0.88 —
family 1.34)* 1.20)
Live-in No 59.1 (3,364) | Reference 0.61 60.7 (2,660) | Reference 0.62
caregiver Yes 40.9 (2,326) | 0.40 (0.38 — 39.3(1,719) | 0.38 (0.35 —
0.42)*** 0.41)***
Family/ No 59.0 (3,356) | Reference 0.53 | 52.6 (2,305) | Reference 0.54
friends Yes 41.0(2,334) | 1.29(1.22 - 47.4 (2,074) | 1.33(1.24 -
overwhelmed 1.38)*** 1.42)%**
Homemaking | None 71.1(4,047) | Reference 0.52 | 67.8(2,968) | Reference 0.52
services 1-3 22.9(1,202) | 1.25(1.16 — 26.1(1,144) | 1.29 (1.16 —
(days/week) 1.34)%* 1.40)***
4-7 6.0 (340) 1.07 (0.94 — 6.1 (267) 1.08 (0.94 —
1.22) 1.25)
Meal service | None 87.9 (4,999) | Reference 0.51 | 87.5(3,832) | Reference 0.51
(days/week) | 1-3 3.6 (202) 158 (1.33 — 35 (152) 1.28 (1.06 —
1.87)*** 1.55)*
4-7 8.6 (489) 1.07 (0.96 — 9.0 (395) 1.20 (1.06 —
1.19) 1.36)**
Less than 9 No 35.8 (2,039) | Reference 0.57 36.1 (1,582) | Reference 0.57
hours of Yes 64.2 (3,651) | 1.80 (1.70 — 63.9 (2,797) | 1.70 (1.59 —
informal 1.92)* 1.83)***
care (last 3
days)
Medication Adherent | 81.3 (4,625) | Reference 0.54 | 80.6(3,530) | Reference 0.54
adherence I NIA
80% or 18.7 (1,065) | 1.94 (1.79 - 19.4 (849) 1.95 (.77 -
less 2.10)*** 2.13)***

Note. % = percentage of individuals with self-reported loneliness. COR = crude odds ratio; Cl =
confidence interval. *p< .05, **p < .01, ***p <. 0001

Table 8 shows the association of formal and informal care with loneliness. For both

samples having a family member as a primary informal helper decreased the odds of loneliness.

Having a spouse or partner as a primary informal helper was the most protective, with an equal

effect size for both samples (COR=0.20, 95% CI: 0.17 — 0.23). The associations of the

relationship of a secondary informal helper with loneliness followed similar trends, though to a

lesser magnitude. Notably, the effect size of a secondary informal helper that was not a family

member, though not in the cut-off range, changed direction, increasing the odds of loneliness in

the comparison sample and was not significant in the COVID sample. Having a live-in caregiver

decreased the odds of loneliness in both samples (Comparison sample: COR=0.40, 95% CI: 0.38

—0.42; COVID sample: COR=0.38, 95% CI: 0.35 — 0.41) while family or friends being
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overwhelmed by a person’s illness had the opposite effect (Comparison sample: COR=1.29, 95%
Cl: 1.22 — 1.38; COVID sample: COR=1.33, 95% CI: 1.24 — 1.42). Of the formal care services
reported in the interRAI HC, homemaking and meal services were significantly associated with
loneliness. In both samples, having 1-3 days of homemaking services per week was protective
(Comparison sample: COR=1.25, 95% ClI: 1.16 — 1.34; COVID sample: COR=1.29, 95% ClI:
1.16 — 1.40), but 4 days or more per week had an insignificant association. Receiving meal
services 1-3 times per week in both samples and 4-7 times in the COVID sample increased the
odds of loneliness, though only 12% of the population in both samples received meal services
which should be considered. Individuals who received informal care for less than 9 hours a day
within the last 3 days or were less than 80% adherent to medication had much greater odds of
loneliness than their counterparts, magnitudes of which were comparable in both the comparison
(Informal care: COR=1.80, 95% CI: 1.70 — 1.92; Medication adherence: COR=1.94, 95% CI:
1.79 — 2.10) and COVID sample (Informal care: COR=1.70, 95% CI: 1.59 — 1.83; Medication

adherence: COR=1.95, 95% CI: 1.77 — 2.13).

Multivariate Analyses

The following section outlines the multivariate logistic regression analyses that were
conducted. Six final binary logistic regression models were built to determine cross-sectional
predictors of loneliness in the comparison and COVID samples, longitudinal predictors of
loneliness in both samples, and the main and interaction effects of the COVID-19 pandemic on
the onset of loneliness. The parameter estimates, corresponding p-values, adjusted odds ratios
(AOR) and c-statistics are provided for each model. The concordance statistic or c-statistic

speaks to a model’s goodness of fit or ability to discriminate between outcome levels (LaValley,
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2008). A c-statistic of 0.5 is considered a poor fit, and the closer it ranges to 1, the better the fit

(LaValley, 2008).

Models 1 and 2 (Tables 9 and 10) display the independent variables associated with
loneliness within the cross-sectional comparison and COVID samples, respectively, at T1. When
comparing individuals aged 16-44 versus 85+ and 45-64 versus 85+, the odds of loneliness were
1.53 times greater for individuals aged 16-44 and 1.35 times greater for individuals aged 45-64
in the comparison sample. The remaining age groups did not have a significant AOR. For the
COVID sample, only belonging to the 45-64 age category was significantly associated with
loneliness, increasing the odds by 1.22 times when compared to the 85+ age group. In the
comparison sample, seven out of nine examined LHIN regions had significantly different odds of
loneliness when compared to Toronto Central (7). Living in the North East (13) and North West
(14) regions yielded the greatest increase in odds of loneliness (1.53 and 1.43 times,
respectively). In the COVID sample, four out of nine LHIN regions had a significant association
with loneliness, with residing in Erie St. Clair (5) and North East (13) yielding increased odds of

loneliness by 1.55 and 1.49 times when compared to Toronto Central (7).

In the comparison sample, compared to those who scored a zero on the DRS, those with
scores of 1-2 and 3+ had 1.98 and 3.08 times greater odds of loneliness, respectively. In
comparison, individuals with an official diagnosis of clinical depression had 1.40 times greater
odds of loneliness in the comparison sample. The COVID sample showed comparable results.
Individuals with a score of 1-2 and 3+ on the DRS scale had 2.08 and 3.36 times greater odds of
loneliness than those who scored 0, and individuals with a depression diagnosis had 1.44 times
greater odds of loneliness. The presence of anhedonia increased the odds of loneliness by 1.58

times in the comparison sample and 1.41 times in the COVID sample. Clinical variables
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including dizziness, sleep disturbance, and poor self-rated health were associated with higher
odds of loneliness by 1.20, 1.27, and 1.19 times, in the comparison sample, respectively and
1.25, 1.34, and 1.16 times, in the COVID sample, respectively. Individuals with a delirium CAP
trigger had greater odds of loneliness by 1.18 times in the comparison sample and 1.24 times in
the COVID sample. The CPS indicates that mild cognitive impairment had slightly higher odds
of loneliness, with moderate cognitive impairment (level 3) having a protective effect in the
comparison sample, decreasing the odds of loneliness by 0.80 times when compared to
individuals who scored 0 and an had an insignificant effect in the COVID sample. ADL
impairment reported through the ADL hierarchy also was associated with lower odds of
loneliness comparably at both examined impairment levels for the comparison (1-2: AOR=0.75
95% CI: 0.69 — 0.82; 3+: AOR=0.74 95% CI: 0.68 — 0.81) and COVID sample (1-2: AOR=0.81
95% CI: 0.74 — 0.89; 3+: AOR=0.78 95% CI: 0.70 — 0.87). Moderate auditory and visual
impairment signified by a level 2 score on the DBSI was related to higher odds of loneliness by
1.22 times in the comparison sample and 1.16 times in the COVID sample when compared to no
impairment. The pain scale showed that a 3+ score had the strongest relationship with loneliness,
increasing the odds of loneliness by 1.20 times when compared to no pain in the comparison
sample and 1.39 times in the COVID sample. Opposite to the bivariate analyses, having a child
as a primary informal helper was associated with higher odds of loneliness by 1.22 times in the
comparison sample and 1.20 times in the COVID sample. Further regarding social relationships,
in the comparison sample, individuals with family or close friends feeling overwhelmed by the
individual’s illness and reduced social interaction had 1.20 and 1.25 times greater odds of

loneliness than their counterparts. In the COVID sample, the odds of loneliness were higher by
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1.21 and 1.30 times for family or close friends feeling overwhelmed and reduced social

interaction, respectively.

Table 9. Cross-sectional predictors of loneliness (T1) in com

parison sample (n=25,293), 2019

Variable Level PE (SE) AOR (95% CI) P-value
Age group 16 - 44 0.428 (0.128) 1.53 (1.19 - 1.97) 0.0009
45— 64 0.303 (0.066) 1.35 (1.19 — 1.54) <.0001
65— 74 0.097 (0.055) 1.10 (0.99 - 1.23) 0.08
75— 84 0.040 (0.042) 1.04 (0.96 — 1.13) 0.34
85+ - Reference -
LHIN ID 5 0.276 (0.111) 1.32 (1.06 — 1.64) 0.01
6 0.335 (0.099) 1.40 (1.15 — 1.70) 0.0008
7 - Reference -
8 0.033 (0.079) 1.03 (0.89 — 1.21) 0.68
9 0.269 (0.071) 1.31(1.14 - 1.50) 0.0001
10 0.151 (0.104) 1.16 (0.95 - 1.43) 0.14
11 0.286 (0.077) 1.33(1.14 — 1.55) 0.0002
12 0.348 (0.109) 1.42 (1.14 - 1.75) 0.001
13 0.427 (0.087) 1.53 (1.29 - 1.82) <.0001
14 0.357 (0.106) 1.43 (1.16 - 1.76) 0.0008
Depression rating scale 1-2 0.681 (0.042) 1.98 (1.82 — 2.15) <.0001
3+ 1.125 (0.047) 3.08 (2.81 —3.38) <.0001
Depression diagnosis Yes 0.333 (0.038) 1.40 (1.29 — 1.50) <.0001
Anhedonia Yes 0.460 (0.059) 1.58 (1.41 — 1.78) <.0001
Dizziness Yes 0.178 (0.035) 1.20 (1.12 - 1.28) <.0001
Sleep disturbance Yes 0.237 (0.035) 1.27 (1.18 — 1.36) <.0001
Poor self-rated health Yes 0.175 (0.042) 1.19(1.10 -1.29) <.0001
Delirium CAP trigger Yes 0.167 (0.064) 1.18 (1.04 — 1.34) 0.009
Cognitive Performance 1 0.112 (0.063) 1.12 (0.99 - 1.27) 0.08
Scale 2 0.130 (0.054) 1.14 (1.02 - 1.27) 0.02
3 -0.225 (0.074) 0.80 (0.69 - 0.92) 0.002
ADL Hierarchy 1-2 -0.287 (0.042) 0.75 (0.69 — 0.82) <.0001
o -0.304 (0.045) 0.74 (0.68 — 0.81) <.0001
Deaf-blind severity index | 1-2 0.078 (0.041) 1.08 (0.99 — 1.17) 0.06
3+ 0.197 (0.047) 1.22 (1.11-1.33) <.0001
Pain Scale 1-2 0.104 (0.043) 1.11(1.02 - 1.21) 0.02
3+ 0.181 (0.054) 1.20 (1.08 — 1.33) 0.0009
Child primary informal Yes 0.199 (0.043) 1.22 (1.12 - 1.33) <.0001
helper
Family or close friends Yes 0.184 (0.037) 1.20 (1.12 -1.29) <.0001
overwhelmed
Reduced social Yes 0.225 (0.041) 1.25(1.16 — 1.36) <.0001
interaction
Sex Female 0.268 (0.071) See figures 3, 4 and 5 for 0.0002
interaction
Rural dwelling Yes -0.062 (0.087) See figure 3 for interaction 0.48
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Widow Yes 0.490 (0.075) See figure 4 for interaction <.0001

Social Isolation Scale - 0.565 (0.047) See figure 5 for interaction <.0001

Model c-statistic = 0.77

Note. PE = parameter estimate; SE = standard error; AOR = adjusted odds ratio; Cl = confidence interval
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Figure 3. Adjusted odds ratios for loneliness by sex and rurality, Ontario home care clients
(n=25,293), T1 comparison sample, 2019

Figure 3 displays the interaction of sex and rural vs. urban dwelling against loneliness at
T1 in the comparison sample. There is a clear difference in the impact of rurality on loneliness
among men and women. Regardless of the setting, women had greater odds of loneliness than
men. However, living in a rural setting showed little difference in loneliness for men, but

substantially magnified the odds of loneliness for women (AOR = 1.70; reference=urban males).
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Figure 4. Adjusted odds ratios for loneliness by sex and widowhood, Ontario home care clients
(n=25,293), T1 comparison sample, 2019

Figure 4 displays the interaction between sex and widowhood for loneliness at T1 in the
comparison sample. Widowhood was associated with higher odds of loneliness for both males
and females, though the greatest difference was seen among males (AOR = 1.63;

reference=males not widowed)

42



16

14

12

10

AOR
(o]

0 1 2 3 4 5 6
Social Isolation Scale Score

e \gle e——Female

Figure 5. Adjusted odds ratios for loneliness by sex and social isolation scale, Ontario home care
clients (n=25,293) T1 comparison sample, 2019

Figure 5 displays the interaction between sex and the social isolation scale for loneliness
at T1 in the comparison sample. There are clearly higher odds of loneliness among males and
females with a higher scale score. For scores above 4, the magnitude of the effect of social
isolation became greater for males, with the greatest odds of loneliness seen for males with a

score of 6 (AOR = 14.03; reference=males with SIS score=0).
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Table 10. Cross-sectional predictors of loneliness (T1) in COVID sample (n=18,326), 2020

Variable Score PE (SE) AOR (95% CI) P-value
Age group 16 — 44 0.226 (0.149) 1.25 (0.94 — 1.68) 0.13
45 - 64 0.197 (0.076) 1.22 (1.05-1.41) 0.009
65— 74 0.017 (0.065) 1.02 (0.90 — 1.15) 0.80
75-84 | 0.089 (0.049) 1.09 (0.99 — 1.20) 0.07
85+ - Reference -
LHIN ID 5 0.440 (0.133) 1.55 (1.20 — 2.02) 0.0009
6 0.265 (0.165) 1.30 (0.94 — 1.80) 0.11
7 - Reference -
8 0.067 (0.124) 1.07 (0.84 — 1.37) 0.59
9 0.333 (0.094) 1.40 (1.16 — 1.68) 0.0004
10 0.185 (0.128) 1.20 (0.94 — 1.55) 0.15
11 0.173 (0.101) 1.19 (0.98 — 1.45) 0.09
12 0.016 (0.135) 1.02 (0.78 - 1.32) 0.91
13 0.398 (0.109) 1.49 (1.20 - 1.84) 0.0003
14 0.361 (0.117) 1.44 (1.14 - 1.81) 0.002
Depression rating scale 1-2 0.732 (0.048) 2.08 (1.89 — 2.29) <.0001
3+ 1.212 (0.055) 3.36 (3.02 - 3.74) <.0001
Depression diagnosis Yes 0.362 (0.044) 1.44 (1.32 -1.57) <.0001
Anhedonia Yes 0.346 (0.071) 1.41 (1.23 - 1.63) <.0001
Dizziness Yes 0.226 (0.040) 1.25(1.16 — 1.36) <.0001
Sleep disturbance Yes 0.291 (0.040) 1.34 (1.24 — 1.45) <.0001
Poor self-rated health Yes 0.150 (0.050) 1.16 (1.05 - 1.28) 0.003
Delirium CAP trigger Yes 0.214 (0.074) 1.24 (1.07 — 1.43) 0.004
Cognitive Performance 1 0.130 (0.078) 1.14 (0.98 — 1.33) 0.09
Scale 2 0.156 (0.066) 1.17 (1.03 - 1.33) 0.02
3 -0.105 (0.087) 0.90 (0.76 — 1.07) 0.23
ADL Hierarchy 1-2 -0.209 (0.048) 0.81 (0.74 —0.89) <.0001
3+ -0.249 (0.053) 0.78 (0.70 — 0.87) <.0001
Deaf-blind Severity Index 1-2 0.078 (0.048) 1.08 (0.98 — 1.19) 0.11
3+ 0.147 (0.054) 1.16 (1.04 — 1.29) 0.007
Pain Scale 1-2 0.169 (0.052) 1.18 (1.07 — 1.31) 0.001
3+ 0.330 (0.064) 1.39 (1.23 - 1.58) <.0001
Child primary informal Yes 0.182 (0.050) 1.20 (1.09 - 1.32) 0.0003
helper
Family or close friends Yes 0.194 (0.043) 1.21 (1.12-1.32) <.0001
overwhelmed
Reduced social interaction | Yes 0.262 (0.043) 1.30 (1.18 — 1.43) <.0001
Sex Female 0.287 (0.082) See figures 6-8 for 0.0004
interactions
Rural dwelling Yes -0.163 (0.098) See figure 6 for interaction 0.10
Widow Yes 0.452 (0.087) See figure 7 for interaction <.0001
Social Isolation Scale - 0.564 (0.053) See figure 8 for interaction <.0001

Model c-statistic = 0.78

Note. PE = parameter estimate; SE = standard error; AOR = adjusted odds ratio; Cl = confidence interval
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Figure 6. Adjusted odds ratios for loneliness by sex and rurality, Ontario home care clients
(n=18,326) T1 COVID sample, 2020
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Figure 7. Adjusted odds ratios for loneliness by sex and widowhood, Ontario home care clients
(n=18,326), T1 COVID sample, 2020
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Figure 8. Adjusted odds ratios for loneliness by sex and social isolation scale, Ontario home care
clients (n=18,326), T1 COVID sample, 2020

Figures 6, 7, and 8 display the interactions between sex and rural vs urban dwellings,
widowhood, and the social isolation scale against loneliness at T1 in the COVID sample. The
nature of each interaction is similar to those displayed in the interactions for model 1. Females
living in rural settings (AOR = 1.57; reference=urban males) and males who were widowed
(AOR = 1.57; reference=males not widowed) or had a score of 6 on the social isolation scale had
the greatest odds of loneliness (AOR = 14.82; reference=males with SIS score=0). These results
suggest the underlying associations of risk factors with loneliness were similar at the start of the

COVID-19 pandemic to those in the pre-pandemic period.
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(n=19,603), 2019

Table 11. Longitudinal predictors of the onset of loneliness (T1 - T2) in comparison sample,

Variable Score PE (SE) AOR (95% CI) P-value
Age group 16 —44 -0.076 (0.255) 0.93 (0.56 — 1.53) 0.77
45— 64 | 0.247 (0.106) 1.28 (1.04 — 1.58) 0.02
65— 74 | -0.058 (0.093) 0.94 (0.79 — 1.13) 0.54
75-84 | 0.086 (0.070) 1.09 (0.95 — 1.25) 0.22
85+ - Reference -
LHIN ID 5 -0.045 (0.185) 0.96 (0.67 —1.37) 0.81
6 -0.267 (0.168) 0.77 (0.55 — 1.06) 0.11
7 - Reference -
8 -0.408 (0.130) 0.67 (0.52 — 0.86) 0.002
9 -0.159 (0.112) 0.85 (0.69 — 1.06) 0.15
10 0.093 (0.165) 1.10(0.79 — 1.52) 0.57
11 -0.432 (0.128) 0.65 (0.51 - 0.84) 0.0008
12 0.120 (0.173) 1.13 (0.80 — 1.58) 0.49
13 0.176 (0.135) 1.19 (0.92 — 1.55) 0.19
14 -0.299 (0.180) 0.74 (0.52 — 1.06) 0.10
Depression Rating Scale 1-2 0.178 (0.071) 1.19 (1.04 - 1.37) 0.01
3+ 0.491 (0.080) 1.63 (1.40 — 1.91) <.0001
Anhedonia Yes 0.250 (0.115) 1.28 (1.02 - 1.61) 0.03
Sleep disturbance Yes 0.191 (0.061) 1.21 (1.07 — 1.36) 0.002
Cognitive Performance Scale 1 -0.074 (0.102) 0.93 (0.76 — 1.14) 0.47
2 -0.112 (0.085) 0.89 (0.76 — 1.06) 0.19
3 -0.509 (0.124) 0.60 (0.47 — 0.77) <.0001
ADL Hierarchy 1-2 -0.162 (0.070) 0.85 (0.74 — 0.98) 0.02
3+ -0.334 (0.077) 0.72 (0.62 — 0.83) <.0001
Pain Scale 1-2 0.087 (0.072) 1.09 (0.95 - 1.26) 0.23
3+ 0.231 (0.093) 1.26 (1.05 — 1.51) 0.01
Fall within last 90 days Yes 0.263 (0.059) 1.30 (1.16 — 1.46) <.0001
Diabetes Yes 0.257 (0.061) 1.29 (1.15-1.46) <.0001
Child primary informal helper Yes 0.213 (0.070) 1.24 (1.08 — 1.42) 0.002
Neglected or abused within last | Yes 0.365 (0.141) 1.44 (1.09 — 1.90) 0.01
30 days
Lack of personal safety in home | Yes 0.649 (0.238) 1.91 (1.20 — 3.05) 0.006
environment
Availability of grocery home Yes 0.147 (0.063) 1.16 (1.02 - 1.31) 0.02
delivery
Sex Female 0.312 (0.108) See figure 9 for 0.004
interaction
Social Isolation Scale - 0.373 (0.076) See figure 9 for <.0001
interaction

Model c-statistic = 0.66

Note. PE = parameter estimate; SE = standard error; AOR = adjusted odds ratio; Cl = confidence interval

Model 3 is displayed in Table 11, which reports longitudinal predictors of the onset of

loneliness in the comparison sample. In this and subsequent models, the denominator is based on

only those who were not lonely at T1. Compared to individuals aged 85+, individuals aged
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between 45 — 64 had 1.28 times greater odds of becoming lonely. Residing in Central (8),
Champlain (11), and North East (13) LHIN regions had a protective effect, with lower odds of
becoming lonely by 0.67, 0.65, and 0.74 times, respectively. A score of 1-2 and 3+ on the DRS
yielded higher odds of becoming lonely by 1.19 and 1.63 times, respectively, while anhedonia
was associated with 1.28 adjusted odds of becoming lonely. Individuals experiencing sleep
disturbance, diabetes, or a fall within the last 90 days had 1.21, 1.29, and 1.30 greater odds of
becoming lonely than their counterparts, respectively. Though levels 1-2 on the CPS were not
significantly associated with loneliness, a score of 3 yielded lower odds of becoming lonely by
0.60 times. ADL impairment also had a protective effect on loneliness, with the greatest
difference seen with a score of 3+ reducing the odds of becoming lonely by 0.72 times.
Individuals scoring 3+ on the pain scale had 1.26 times greater odds of becoming lonely when
compared to a score of 0. Having a child as a primary informal helper or experiencing neglect or
abuse within the last 30 days of assessment yielded higher odds of becoming lonely over time by
1.24 and 1.44 times, respectively. Lack of personal safety in one’s home environment and
availability of grocery delivery services also had higher odds of an individual becoming lonely

over time by 1.91 and 1.16 times, respectively.
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Figure 9. Adjusted odds ratios for the onset of loneliness by sex and social isolation, Ontario
home care clients (n=19,603), T1 to T2 comparison sample, 2019

Figure 9 depicts the interaction between sex and the social isolation scale against
individuals in the comparison sample becoming lonely at T2. With higher scale scores, there are
consistently higher odds of becoming lonely for males. For females, the relationship is
curvilinear with peak values at scores of 4 (AOR=2.42). For males, the greatest odds of

loneliness were seen at a score of 6 (AOR = 3.25; reference=males with SIS score=0).
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Table 12. Longitudinal predictors of the onset of loneliness (T1 - T2) in COVID sample, (n=13,947),
2020
Variable Score PE (SE) AOR (95% ClI) P-value
LHIN ID 5 0.550 (0.214) [ 1.73 (1.14 — 2.63) 0.01
6 0.699 (0.229) | 2.01 (1.29 — 3.15) 0.002
7 - Reference -
8 0.177 (0.202) | 1.19(0.81—1.77) 0.38
9 -0.075 (0.156) | 0.93 (0.68 — 1.26) 0.63
10 0.149 (0.206) | 1.16 (0.77 — 1.74) 0.47
11 0.005 (0.166) | 1.01 (0.73-1.39) 0.98
12 0.190 (0.209) | 1.21(0.80-1.82) 0.36
13 0.340 (0.172) [ 1.41 (1.00 — 1.97) 0.05
14 0.121 (0.190) [ 1.13(0.78 — 1.64) 0.52
Depression Rating Scale 1-2 0.400 (0.076) | 1.49(1.29-1.73) <.0001
3+ 0.305 (0.095) | 1.36(1.13-1.63) 0.001
Anxiety Yes 0.274 (0.084) | 1.32 (1.12 — 1.55) 0.001
Sleep disturbance Yes 0.138 (0.068) | 1.15(1.01 -1.31) 0.04
Delirium CAP trigger Yes 0.484 (0.121) | 1.62 (1.28 —2.06) <.0001
Medication adherence 80% or 0.201 (0.094) | 1.22(1.02 -1.47) 0.03
less
Fall within last 90 days Yes 0.189 (0.066) | 1.21 (1.06 —1.37) 0.004
ADL Hierarchy 1-2 -0.234 (0.078) | 0.79 (0.68 — 0.92) 0.003
3+ -0.398 (0.088) | 0.67 (0.57 — 0.80) <.0001
Communication Scale 1-2 0.031 (0.071) | 1.03(0.90-1.19) 0.67
3+ -0.252 (0.108) | 0.78 (0.63 — 0.96) 0.02
Social Isolation Scale 1 -0.023 (0.108) | 0.98 (0.79 — 1.21) 0.83
2 0.298 (0.120) | 1.35 (1.07 — 1.71) 0.01
3 0.435(0.124) | 1.54 (1.21 —1.97) 0.0005
4 0.530 (0.136) | 1.70 (1.30 — 2.22) <.0001
5-6 0.538 (0.185) | 1.71 (1.19 — 2.46) 0.004
Major life stressor within last 90 | Yes 0.383 (0.077) | 1.47 (1.26 —1.71) <.0001
days
Made financial trade-off within Yes 0.399 (0.174) | 1.49 (1.06 —2.10) 0.02
last 30 days
Sex Female 0.289 (0.089) | See figure 10 for 0.001
interaction
Widow Yes 0.422 (0.138) | See figure 10 for 0.002
interaction
Model c-statistic = 0.66
Note. PE = parameter estimate; SE = standard error; AOR = adjusted odds ratio; Cl = confidence interval

Model 4 depicted in Table 12 displays longitudinal predictors of loneliness in the COVID
sample. Individuals residing in Central West (5), Mississauga Halton (6), and North East (13)
LHIN regions had 1.73, 2.01, and 1.41 times greater odds of becoming lonely, respectively,
when compared to residents of Toronto Central (7). Both levels of the DRS showed an increase

in the odds of becoming lonely over time; a score of 1-2 had a stronger association, increasing
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the odds of loneliness by 1.49 times compared to a score of 3+ increasing the odds by 1.36 times.
Individuals with anxiety and sleep disturbance had 1.32 and 1.15 times greater odds of becoming
lonely. A delirium CAP trigger, adhering to medication less than 80% of the time or
experiencing a fall within the last 90 days led to greater odds of being lonely by 1.62, 1.22, and
1.21 times, respectively. Both levels of ADL impairment were protective against becoming
lonely (1-2: AOR=0.79 95% CI: 0.68 — 0.92; 3+: AOR=0.67 95% CI: 0.57 — 0.80), as seen with
scoring a 3+ on the communication scale (AOR=0.78 95% CI: 0.63 — 0.96). Excluding a score of
1, the social isolation scale showed incrementally higher odds of becoming lonely among a
person with more factors contributing to social isolation. Individuals scoring 5 or 6 on the scale
had the greatest likelihood of experiencing loneliness, with a 1.71 times increase in odds.
Individuals who experienced a major life stressor within the last 90 days or had to make a
financial trade-off within the last 30 days also had 1.47 and 1.49 times greater odds of becoming

lonely over time.
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Figure 10. Adjusted odds ratios for the onset of loneliness by sex and widowhood, Ontario home
care clients (n=13,947), T1 to T2 COVID sample, 2020
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Figure 10 displays the interaction between sex and widowhood among individuals in the

COVID sample for becoming lonely at T2. When compared to individuals that are not widowed,

widowhood increased the odds of becoming lonely for both males and females; however, male

widows saw the greatest increase in odds (AOR = 1.53; reference=male not widowed).

sample (n=33,550), 2019-2020

Table 13. COVID main effects model for the onset of loneliness (T1-> T2), comparison and COVID

Variable Score PE (SE) AOR (95% CI) P-value
COVID Yes 0.109 (0.044) 1.12 (1.02 - 1.22) 0.01
LHIN ID 5 0.150 (0.137) 1.16 (0.89 — 1.52) 0.27
6 0.011(0.134) | 1.01 (0.78 — 1.32) 0.94
7 - Reference -
8 -0.269 (0.109) | 0.77 (0.62 — 0.95) 0.01
9 -0.166 (0.090) | 0.85(0.71 —1.01) 0.07
10 0.059 (0.127) | 1.06 (0.83 — 1.36) 0.64
11 -0.274 (0.099) | 0.76 (0.63 —0.92) 0.006
12 0.085 (0.131) | 1.09 (0.84 — 1.41) 0.52
13 0.190 (0.104) | 1.21 (0.99 — 1.48) 0.07
14 -0.106 (0.125) | 0.90 (0.70 — 1.15) 0.40
Depression Rating Scale 1-2 0.297 (0.052) 1.35 (1.22 — 1.49) <.0001
3+ 0.452 (0.060) | 1.57 (1.40 — 1.77) <.0001
Anxiety Yes 0.157 (0.058) 1.17 (1.05-1.31) 0.007
Sleep disturbance Yes 0.178 (0.045) 1.20 (1.09 — 1.31) <.0001
Delirium CAP trigger Yes 0.238 (0.086) 1.27 (1.07 — 1.50) 0.006
Cognitive Performance Scale 1 0.026 (0.078) 1.03 (0.88 — 1.20) 0.73
2 -0.061 (0.065) | 0.94 (0.83 —1.07) 0.35
3 -0.454 (0.092) | 0.64 (0.53 — 0.76) <.0001
ADL Hierarchy 1-2 -0.196 (0.052) | 0.82 (0.74 —0.91) 0.0002
3+ -0.346 (0.058) | 0.71 (0.63 —0.79) <.0001
Fall within last 90 days Yes 0.236 (0.044) 1.27 (1.16 — 1.38) <.0001
Child primary informal helper Yes 0.158 (0.055) 1.17 (1.05 - 1.30) 0.004
Social Isolation Scale 1 0.101 (0.073) 1.11 (0.96 — 1.28) 0.17
2 0.403 (0.081) 1.50 (1.28 — 1.76) <.0001
3 0.496 (0.085) | 1.64 (1.39 — 1.94) <.0001
4 0.670 (0.091) | 1.95 (1.63 — 2.34) <.0001
5 0.599 (0.135) | 1.82 (1.40 — 2.37) <.0001
6 0.638 (0.261) 1.89 (1.13 -3.16) 0.01
Lack of personal safety in home Yes 0.473 (0.186) 1.60 (1.12 - 2.31) 0.01
environment
Major life stressor within last 90 Yes 0.236 (0.053) 1.27 (1.14 - 1.40) <.0001
days
Made financial trade-off within Yes 0.300 (0.118) 1.35(1.07 — 1.70) 0.01
last 30 days
Sex Yes 0.213 (0.059) See figure 11 for interaction | 0.0003
Widow Yes 0.249 (0.097) See figure 11 for interaction | 0.01

Model c-statistic = 0.65

Note. PE = parameter estimate; SE = standard error; AOR = adjusted odds ratio; Cl = confidence interval
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Model 5 (Table 13) depicts the main effects model of the COVID-19 pandemic and
longitudinal predictors of loneliness across the time periods of both the comparison and COVID
samples. The direction and magnitude of associations for most independent variables were
comparable between models 4 and 5 with some becoming stronger and others somewhat weaker.
Individuals who lived through the COVID time period had 1.12 times greater odds of becoming
lonely than those in the pre-COVID period. Those residing in Central (8), Central East (9), and
Champlain (11) LHIN regions had lower odds of becoming lonely by 0.77, 0.85, and 0.76 times
respectively, while residing in North East (13) had higher odds of becoming lonely by 1.21 times
when compared to Toronto Central (7). A score of 1-2 and 3+ on the DRS was associated with
higher odds of becoming lonely by 1.35 and 1.57 times while experiencing anxiety yielded an
AOR of 1.17. Individuals experiencing sleep disturbance or with a delirium CAP triggered or fall
within the last 90 days had 1.20, 1.27, and 1.27 times greater odds of becoming lonely than their
counterparts. Having a child as a primary informal helper increased the odds of becoming lonely
by 1.17 times. A CPS score of 3 and both levels of the ADLH were all protective against
becoming lonely over time (CPS 3: AOR=0.64 95% CI: 0.53 - 0.76; ADLH 1-2: AOR=0.82
95% CI: 0.74 - 0.91; ADLH 3+: AOR=0.71 95% CI: 0.63 — 0.79). The social isolation scale
showed that the odds of becoming lonely were higher with a greater number of isolation
indicators. The strongest associations were seen with a score of 4 and 6, at which the odds of
becoming lonely were 1.95 and 1.89 times greater, respectively, compared to a score of 0.
Individuals who reported a lack of personal safety in their home environment, experienced a
major life stressor within the last 90 days or made a financial trade-off within the last 30 days
had 1.60, 1.27, and 1.35 times greater odds of becoming lonely across both samples,

respectively.
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Figure 11. Adjusted odds ratios for the onset of loneliness by sex and widowhood for COVID
main effects model, Ontario home care clients (n=33,550), T1 to T2 comparison and COVID
samples, 2019-2020

Figure 11 displays the interaction between sex and widowhood against becoming lonely
longitudinally across both samples in model 5. Among the non-widowed group, females were at
a greater risk of becoming lonely over time when compared to males. Widowed men had the
greatest odds of becoming lonely over time (AOR=1.28; reference=male not widowed), while
widowed females' odds of becoming lonely were marginally lower compared to non-widowed

females.
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Table 14. COVID interaction effects model for the onset of loneliness (T1-> T2), comparison and
COVID sample (h=33,550), 2019-2020

Variable Score PE (SE) AOR (95% ClI) P-value
Sleep disturbance Yes 0.183 (0.045) 1.20 (1.10 - 1.31) <.0001
Cognitive Performance Scale 1 0.027 (0.078) 1.03 (0.88 — 1.20) 0.73
2 -0.062 (0.065) | 0.94 (0.83 —1.07) 0.34
3 -0.455 (0.093) | 0.63 (0.53 —0.76) <.0001
ADL Hierarchy 1-2 -0.192 (0.052) | 0.83(0.75 —0.91) 0.0002
3+ -0.346 (0.058) | 0.71(0.63 —0.79) <.0001
Fall within last 90 days Yes 0.239 (0.044) 1.27 (1.17 - 1.38) <.0001
Child primary informal helper Yes 0.159 (0.055) | 1.17 (1.05-1.31) 0.004
Social Isolation Scale 1 0.105 (0.073) 1.11 (0.96 — 1.28) 0.15
2 0.407 (0.082) | 1.50 (1.28 — 1.76) <.0001
3 0.494 (0.085) | 1.64 (1.39 —1.94) <.0001
4 0.669 (0.091) | 1.95 (1.63 — 2.34) <.0001
5 0.614 (0.135) | 1.85 (1.42 — 2.41) <.0001
6 0.639 (0.261) | 1.90 (1.14 — 3.16) 0.01
Lack of personal safety in home Yes 0.460 (0.186) 1.58 (1.10 — 2.28) 0.01
environment
Made financial trade-off within Yes 0.300 (0.118) 1.35 (1.07 - 1.70) 0.01
last 30 days
Sex Female | 0.212 (0.060) See figure 12 for interaction 0.0004
Widow Yes 0.246 (0.097) See figure 12 for interaction | 0.01
COVID Yes -0.275 (0.183) | See figures 13-17 for 0.13
interactions
LHIN ID 5 -0.078 (0.183) | See figure 13 for interaction | 0.67
6 -0.292 (0.167) 0.08
7 - Reference -
8 -0.443 (0.129) | See figure 13 for interaction | 0.0006
9 -0.163 (0.111) 0.14
10 0.011 (0.163) 0.94
11 -0.454 (0.127) 0.0004
12 0.076 (0.172) 0.66
13 0.124 (0.133) 0.35
14 -0.286 (0.179) 0.11
Depression Rating Scale 1-2 0.207 (0.070) | See figure 14 for interaction | 0.003
3+ 0.570 (0.077) <.0001
Anxiety Yes 0.046 (0.079) See figure 15 for interaction | 0.56
Major life stressor within last 90 Yes 0.144 (0.073) See figure 16 for interaction | 0.05
days
Delirium CAP trigger Yes -0.009 (0.123) | See figure 17 for interaction | 0.94

Model c-statistic = 0.66

Note. PE = parameter estimate; SE = standard error; AOR = adjusted odds ratio; Cl = confidence interval

Table 14 depicts the COVID interaction effects model for predicting a transition in
loneliness across the entire study sample (Model 6). Individuals who reported sleep disturbance

or had at least one fall within the last 90 days had 1.20 and 1.27 times greater odds of becoming
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lonely, respectively, than individuals that did not. Having a child as a primary informal helper
increased the odds of becoming lonely by 1.17 times. A score of 3 on the CPS was protective
against becoming lonely, lowering the odds by 0.63 times. Both levels of the ADLH also reduced
the odds of becoming lonely by 0.83 times and 0.71 times, for levels 1-2 and 3+, respectively.
All scores except for 1 on the social isolation scale yielded significantly higher odds of becoming
lonely, with a general upward trend corresponding to more indicators met. Comparable to model
5, individuals with scores of 4 and 6 had 1.95 and 1.90 times greater odds of becoming lonely,
respectively, compared to those with a score of 0. Lack of safety in one’s home environment and
having made a financial trade-off within the last 30 days increased the odds of becoming lonely
by 1.58 and 1.35 times, respectively. The COVID interaction terms tested in model 6 can be seen

in the figures below.
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Figure 12. Adjusted odds ratios for the onset of loneliness by sex and widowhood for COVID
interaction effects model, Ontario home care clients (n=33,550), T1 to T2 comparison and
COVID samples, 2019-2020
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Figure 12 displays the interaction between sex and widowhood for becoming lonely
longitudinally across both samples in model 6. This interaction followed the same trend as seen
in model 5, with non-widowed females having greater odds of becoming lonely when compared
to non-widowed males. Widowed females had lower odds of becoming lonely than non-widowed
females, and widowed males had the greatest odds of becoming lonely (AOR=1.28;

reference=male not widowed).
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Figure 13. Adjusted odds ratios for the onset of loneliness by COVID and LHIN region for
COVID interaction effects model, Ontario home care clients (n=33,550), T1 to T2 comparison
and COVID samples, 2019-2020

Figure 13 depicts the interaction between LHIN region and COVID for becoming lonely
over time across both samples. LHIN regions 5, 6, 8, 11, and 14 had significant interactions with
COVID, in which an increase in the odds of loneliness was present during the pandemic when
compared to prior to the pandemic. The odds of loneliness for individuals residing in the Central

West (5), Mississauga Halton (6), Central (8), Champlain (11), and North West (14) LHIN
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regions were compared to Toronto Central (7) as a reference group. For other LHIN regions the

differences were minor or with somewhat lower odds.
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Figure 14. Adjusted odds ratios for the onset of loneliness by COVID and DRS for COVID
interaction effects model, Ontario home care clients (n=33,550), T1 to T2 comparison and
COVID samples, 2019-2020

Figure 14 displays the interaction between the DRS and COVID for becoming lonely
longitudinally across both samples. Prior to the pandemic, there was a proportional increase in
the odds of becoming lonely with an increase in DRS score. However, during the pandemic this
relationship was curvilinear with the greatest odds of loneliness associated with a DRS score of

1-2.
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Figure 15. Adjusted odds ratios for the onset of loneliness by COVID and Anxiety for COVID
interaction effects model, Ontario home care clients (n=33,550), T1 to T2 comparison and
COVID samples, 2019-2020

Figure 15 depicts the interaction between an anxiety diagnosis and COVID with
becoming lonely longitudinally across both samples. Individuals with anxiety had only slightly
greater odds of becoming lonely prior to the pandemic compared to individuals who did not have
anxiety. However, individuals without anxiety had lower odds of becoming lonely during the
pandemic than before. This apparent protective effect was not evident in the group with anxiety

during the COVID period.
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Figure 16. Adjusted odds ratios for the onset of loneliness by COVID and major life stressor for
COVID interaction effects model, Ontario home care clients (n=33,550), T1 to T2 comparison
and COVID samples, 2019-2020

Figure 16 displays the interaction between having a major life stressor within the last 90
days and COVID against becoming lonely longitudinally across both samples. In both periods,
individuals who experienced a major life stressor had greater odds of becoming lonely when
compared to their counterparts. However, for those with no prior stressors, the odds of becoming
lonely were lower in the COVID time period when compared to the pre-COVID time.
Individuals who experienced a major life stressor had the greatest odds of becoming lonely prior
to the pandemic (AOR=1.16; reference=not stressed, pre-COVID). However, those with prior
stressors during the COVID period had notably greater odds of transitioning to loneliness

compared with the non-stressed group in that period.

60



1.4

1.2

0.8

0.6

0.4

0.2

0
No Yes

Delirium CAP Trigger

[Eny

AOR

M Pre-COVID ®COVID

Figure 17. Adjusted odds ratios for the onset of loneliness by COVID and Delirium CAP trigger
for COVID interaction effects model, Ontario home care clients (n=33,550), T1 to T2
comparison and COVID samples, 2019-2020

Figure 17 depicts the interaction between the delirium CAP trigger and COVID for
becoming lonely longitudinally across both samples. Prior to the pandemic, delirium showed no
relationship with the odds of becoming lonely over time. During the pandemic, those without
delirium at T1 had lower odds of transition to loneliness but having delirium was associated with
substantially higher odds of becoming lonely (AOR=1.28; reference=no delirium, pre-COVID)

when compared to individuals who did not have delirium in either period.

Discussion

This thesis sought to determine predictors of loneliness and a transition in loneliness in
older adults receiving home care and how these relationships were modified by the first wave of
the COVID-19 pandemic in Ontario. Bivariate analyses and six multivariate logistic regression

models were developed, exploring what predicted loneliness prior to and during the first wave of
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the pandemic. Consistent with our first hypothesis, loneliness risk was associated with several
demographic, physical, clinical, psychological, social, and environmental factors at a cross-
sectional and longitudinal level. Some risk factors were found to have a stronger association than
others, with depressive symptoms, anhedonia, geographic variations, and social isolation having
the strongest associations. Our findings were somewhat supportive of the second hypothesis,
with the pandemic exacerbating the effect of several risk factors on loneliness, though loneliness
rates did not drastically increase in the COVID sample when compared to the comparison
sample. When comparing the comparison and COVID cross-sectional models, there was little
variation in effect size. However, when comparing the respective longitudinal models, several
variables had larger effect sizes in the COVID sample and in the COVID main and interaction
effects models, several interactions were found with the COVID variable. Appendix A displays
the variations among variables that were significant across all 6 models to narrow down which

factors may contribute to loneliness within a designated context.

Demographic Predictors

When looking at both samples, about one-quarter of the population reported feeling
lonely at both time periods, with a slight increase seen at T2. The transition rate of individuals
who were not lonely at T1 but became lonely at T2 was 6.7% in the comparison sample, slightly
increasing to 7.6% in the COVID sample. Though these results reflect meaningful changes, with
increased social isolation during the pandemic, greater contrast in loneliness rates between the
pre-COVID and COVID time periods was expected. These findings could likely be attributed to
the sense of community cultivated during the first wave of the pandemic, creating a paradoxical
effect where social isolation was coupled with greater emotional concern among loved ones

leading to a protective effect against loneliness (Bowe et al., 2021; Jenkins et al., 2021). We
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found that loneliness risk did not necessarily increase with age, when compared to the 85+ age
group, the highest risk of loneliness was seen in the 45-64 age category at the bivariate level and
in the 16-44 age category, followed by the 45-64 age category at the multivariate level when
looking at loneliness cross-sectionally in the comparison sample. In the COVID sample, only the
45-64 age category was associated with increased odds of loneliness cross-sectionally.
Longitudinally, only falling within the 45-64 age category was found to have a significant
association with becoming lonely prior to the pandemic. Though there is evidence suggesting
that loneliness risk increases with age, our findings are consistent with alternative schools of
thought and socioemotional selectivity theory that suggest the risk of loneliness may be more
prevalent among younger age groups as the value placed on broad social relationships diminishes
with age (Carstensen, 1995; Carstensen et al., 1999; De Koning et al., 2017; Heidinger &
Richter, 2020). These results signify that loneliness risk was pertinent regardless of age during
the first wave of the pandemic. The unexpected lack of association in older adults may be further
described by older adults being more likely to have established and stable lives and social
connections wherein isolation measures were less disruptive than for other age groups, leading to
easier adaptability to isolation (Bruine de Bruin, 2020; Knepple Carney et al., 2020; Krendl &
Perry, 2020; Nicolaisen & Thorsen, 2016). Throughout the entire study period, females had
greater rates of loneliness than men and widowhood increased the odds of loneliness both cross-
sectionally and longitudinally, with significant interaction with sex demonstrating that the odds
were slightly greater for males. This is consistent with the literature, with widowhood leading to
the uptake of new responsibilities, and lack of proximal social support that influences greater

degrees of loneliness and psychological distress, with some evidence suggesting adaptability is

63



more difficult for males (Cohen-Mansfield et al., 2016; De Koning et al., 2017; Lee et al., 2001,

Panagiotopoulos et al., 2013; Paul & Ribeiro, 2009; Streeter, 2020).

Psychosocial Predictors

At the multivariate level, moderate cognitive impairment (level 3) was notably associated
with loneliness, lowering the odds of loneliness in almost all models. In the cross-sectional
models, mild cognitive impairment (2) was associated with higher odds of loneliness. This
difference may be attributed to moderate impairment reducing the capacity to recognize or
manage stressors or perceive feelings of loneliness, while mild impairment may be a source of
stress and loneliness (Yin et al., 2019). Our results also found that a delirium CAP trigger greatly
increased the odds of becoming lonely in the COVID sample to a greater degree than seen cross-
sectionally or before the pandemic. A depression diagnosis was only significant in increasing the
odds of loneliness at the cross-sectional level in both samples. Depressive symptoms
demonstrated by the DRS had a strong relationship with loneliness, showing a significant
increase in the odds of loneliness cross-sectionally and longitudinally. Anhedonia, or expressed
lack of pleasure, also had a strong effect size, increasing the odds of loneliness cross-sectionally,
but only showing significance longitudinally in the comparison sample. Our findings are
consistent with the broad literature supporting an association between loneliness and depression
(Cacioppo et al., 2006; Domenech-Abella et al., 2017; Fiske et al., 2009; Leigh-Hunt et al., 2017;
Kuiper et al., 2020). Moreover, while anxiety, having a major life stressor within the last 90 days
or having made a financial trade-off within the last 30 days became significant during the
pandemic, an interaction between COVID and anxiety and major life stressors also uncovered
that the increase in odds of loneliness was greater prior to the pandemic, suggesting a protective

effect of the pandemic for both variables. These findings again speak to the perception of a
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greater sense of community that resulted from the pandemic, which may have led individuals to
feel more supported than usual (Bowe et al., 2021; Jenkins et al., 2021). The effect that
experiencing depression, anxiety, or major life stressors would have prior to the pandemic may

have also been dulled by the shift in priorities during the first wave of the pandemic.

The strongest association was seen with loneliness and the social isolation scale at both
the bivariate and multivariate levels. These results verify the effectiveness of the social isolation
scale that was developed and anticipated with the strong interconnectedness of loneliness and
social isolation highlighted in the literature (Beller & Wagner, 2018; Cornwell & Waite, 2009;
Freedman & Nicolle, 2020; Leigh-Hunt et al., 2017; Paul, & Ribeiro, 2009; Pinquart, &
Sdrensen, 2001). Across all models, a general trend of increased odds of loneliness with an
increase in social isolation score was demonstrated. Cross-sectionally, the odds of being lonely
with an increased score was higher for males than females. These findings are supported by
reduced social interaction also increasing the odds of loneliness cross-sectionally. The value of
social connection was further demonstrated by some psychosocial variables being predictive of
loneliness at the bivariate level, such as experiencing conflict, neglect or abuse and being fearful
of a family member or close acquaintance, though only neglect remained significant in the
longitudinal model for the comparison sample. Having family or close friends feel overwhelmed
by the person’s illness increased the odds of loneliness at the cross-sectional level, which may be
attributed to worse outcomes in the individual due to a weakened capacity to provide both
physical and emotional support from their caregiver. Caregiver distress concerning adverse
health outcomes has been widely studied in the literature and is a risk factor for increased health
service utilization (Ankuda et al., 2017; Maxwell et al., 2018; Stall et al., 2018; Williams et al.,

2018). In addition, having a child as a primary caregiver was protective against loneliness in the
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bivariate analysis. However, when adjusted for other covariates, the direction of the association
changed, suggesting an undetected interaction with one or more of the covariates. These results
highlight the importance of diverse networks that could offset the risk associated with caregiver

distress and relationships.

Clinical and Physical Predictors

ADL impairment had a protective effect against loneliness both cross-sectionally and
longitudinally. It is assumed that individuals with ADL impairment are more likely to receive
formal or informal care, leading to greater social interaction and support, which has been found
to have the potential to fulfil social needs (Tomstad et al., 2021). It is also possible that the effort
required to meet physical needs reduces the opportunity for boredom and concern over
psychosocial needs, reducing feelings of loneliness (Cohen-Mansfield et al., 2016). Experiencing
pain was predictive of loneliness cross-sectionally and longitudinally in the comparison sample,
with experiencing a fall within the last 90 days being predictive of loneliness longitudinally.
Experiencing ADL impairment, pain, or a fall all capture a similar dimension of physical distress
and may increase loneliness and social isolation by a limited capacity or a weakened desire to be
socially engaged or participate within the community when feeling unwell (Cohen-Mansfield et
al., 2016; De Koning et al., 2017). Bivariate analyses including the DBSI showed an increase in
the odds of loneliness at both levels, though, at the multivariate level, only individuals with
moderate auditory and visual impairment had greater odds of loneliness cross-sectionally. As
both auditory and visual impairment have been found to complicate social engagement, a larger
effect size was expected; regardless, these findings remain consistent (Brunes et al., 2019;
Cheung et al., 2019; Littlejohn et al., 2021; Ramage-Morin, 2016). Sleep disturbance was also

cross-sectionally and longitudinally predictive of loneliness at the multivariate level across all
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models. Similarly to depression, loneliness is suggested to have a bidirectional relationship with
sleep disturbance (Griffin et al., 2019; Shankar, 2019; Simon & Walker, 2018). With sleep
affecting several aspects of wellbeing, including cognition, stress vulnerability, and energy
levels, the effect on loneliness is unsurprising (Griffin et al., 2019; McCoy & Strecker, 2011;

Meerlo et al., 2008; Steptoe et al., 2008).

Environmental Predictors

In the final models, several geographic and environmental variables were significantly
associated with loneliness. Living in a rural setting increased the odds of loneliness in both
samples at the multivariate, cross-sectional level, though it was not significant at the bivariate
level or in any of the longitudinal models at the multivariate level. With rurality being viewed as
a risk factor for loneliness and social isolation within the literature, the lack of longitudinal
association was unexpected. However, LHIN region® variations were significant in all models,
predicting loneliness both at the cross-sectional and longitudinal levels, which represent aspects
of rurality (Doménech-Abella et al., 2017). At the cross-sectional level, northern regions and
those far from major cities had the greatest odds of loneliness compared to those living in
Toronto Central (7). Some surrounding regions in the Greater Toronto Area also had increased
odds of loneliness, though to a lesser degree. Longitudinally, some remote and urban regions
(i.e., Champlain (11), North Simcoe Muskoka (12), and Central (8)) were protective against
becoming lonely. While living in one of the most northern regions, North East (13), greatly
increased the odds of becoming lonely. Interactions between COVID and the following regions

were also reported, Central West (5), Mississauga Halton (6), Central (8), and Champlain (11),

1 Note. LHIN regions were officially replaced by Ontario Health teams in 2019 but can still be used to
represent different geographic regions within Ontario.
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suggesting that the odds of becoming lonely for individuals residing in these regions were

worsened by the pandemic.

The variation seen in the effect of LHIN regions on loneliness is unsurprising as
geographic regions hold great differences in population, environment, community, and resources,
also having a difference in COVID risk and restrictions throughout the pandemic (Lawson et al.,
2022). Communities with greater investment in safety, walkability, and resources that facilitate
social connection, such as community centres and volunteering opportunities, have been
associated with lower loneliness among older adults (Abbott & Sapsford, 2005; Bu et al., 2020;
Cohen-Mansfield et al., 2016; De Koning et al., 2017). The unexpected protective effects of
living in some rural regions against loneliness, particularly during the pandemic, suggest that
smaller communities may have protective characteristics in which the risk of loneliness and
social isolation is not uniform amongst regions of the same sort. For example, it is possible that
more populated rural regions such as Champlain (11) and North Simcoe Muskoka (12) have
tight-knit communities where social support is prominent, while more remote regions such as
North East (13) could be less populated, with smaller communities, with the risk of social
isolation being much larger with limited infrastructure and community, and travel being
discouraged during the pandemic (Roussi et al., 2006). Alternatively, the Central (8) region
being protective against loneliness compared to Toronto Central (7) in the COVID main effects
model highlights that highly urbanized areas are not necessarily protective against loneliness.
During the pandemic, greater value was placed on living in less populated areas with greater
outdoor space, which may explain why regions outside of Toronto were found protective. These
findings are consistent with other environmental factors that were examined in our research and

may explain why lack of personal safety in one’s home environment, and unavailability of

68



grocery home delivery services, increased the risk of loneliness longitudinally in both samples
and the comparison sample, respectively, further highlighting that environmental factors play a
role in the risk of loneliness and social isolation, and opportunities for social support (Abbott &

Sapsford, 2005; Cohen-Mansfield et al. 2016; De Koning et al., 2017).

Strengths and Limitations

This study has many strengths. Given the size of the dataset and scope of the interRAI
HC instrument, risk factors spanning several conceptual domains related to loneliness were
examined for a study population that is larger than what is seen in most home care literature.
Also, the study was based on all eligible home care clients rather than a sample, so non-response
bias is not a source of concern. As such, one may be confident that the results generated were
robust and largely representative of the older adult home care population in Ontario, importantly
filling a research gap in an understudied population (Biau et al., 2008). This is further supported
by the strong c-statistics representing good model fit for the multivariate models. Perhaps the
greatest strength of this study was the ability to perform a longitudinal analysis to study
transitions in loneliness and provide more robust data than achievable through cross-sectional
analyses. Longitudinal capabilities are often a limitation for several smaller-scale studies and are
limited in number within the existing loneliness literature. Given the differences in results
between the cross-sectional and longitudinal models, a cross-sectional design would overlook
several factors contributing to loneliness over time. Another strength was the ability to provide
insights into what predicted loneliness during the pandemic and a direct comparison of how the
context of loneliness changed as a result of the first wave of the COVID-19 pandemic. A final
major strength is the development of a social isolation scale with a strong c-statistic that is

interoperable between interRAI instruments and can be used beyond this study to measure social
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isolation, a concept related to several clinical and public health concepts and previously

unmeasurable across interRAI instruments.

Despite efforts to maintain scientific rigour, this study has some limitations. The interRAI
HC is a quantitative assessment with pre-defined concepts and questions, which is notable
particularly within the context of the pandemic as there may be certain confounding variables
(i.e., frequency of visitors, technological usage) whose impact cannot be studied (Lei et al.,
2020). Moreover, the loneliness measure is a single self-report item which may be limited in
capturing the dynamism of the concept in a way that a multi-item scale can. The study is also
limited by the interRAI HC instrument only collecting data in LHIN regions 5-14. Thus, few
LHIN regions, as well as several pre-defined risk factors of loneliness that are not measured by
the instrument, including ethnicity, immigration status, sexual orientation, and nature of social
relationships, could not be assessed in relation to loneliness (National Seniors Council, 2016).
Another limitation is that the COVID-19 data only included the period up to August 31, 2020.
Though meaningful information regarding loneliness risk prior to and during the first wave of the
pandemic has been provided, the rapidly ever-changing landscape of the pandemic may limit the
representativeness of the experience of older adults in the present time. In addition, with the data
provided, the results can only be generalized to the Ontario home care population. Future
research should explore how the relationships between cross-sectional and longitudinal risk
factors and loneliness changed in subsequent waves of the pandemic. Qualitative studies
examining the subjective experience of loneliness during the first wave and subsequent waves of
the pandemic would be an interesting way to explore concepts that this study could not have

captured. In addition, in-depth, geographic and environmental studies are encouraged to explore
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the characteristics of certain regions that may contribute to certain aspects of loneliness and

social isolation.

Implications

With loneliness risk being explored as a multi-dimensional concept within this study, the
findings demonstrate implications for several public health sectors, primarily aiding in risk
identification, loneliness prevention, and treatment optimization. While there are non-modifiable
risk factors of loneliness, such as visual impairments and widowhood, several factors are
modifiable directly, or the impact on loneliness can be lessened by focusing on cultivating
protective factors. Clinicians and home care practitioners are encouraged to explore components
of loneliness that are not just of medical nature as a way to improve risk identification and care
planning to embody holistic treatment protocols that achieve lasting outcomes and reduce the
risk of patients becoming lonely over time. With home care workers often being clients' main
point of contact, allocating resources to incorporate visits targeted for social engagement could
be an easy and effective way to integrate social connectedness into care plans. interRAI should
utilize these findings as a needs assessment to guide future projects that incorporate social
programming among older adults receiving home care to reduce loneliness and improve
wellbeing, as well as facilitate research that will expand upon the limitations and gaps of this
study. With the value added to this study by the development of the social isolation scale,
embedment of the scale within interRAI instruments is also encouraged to allow researchers to
consider the effect of social isolation in future studies, an important social dimension that plays a
significant role in clinical and psychological health outcomes. Moreover, the findings of this

research can aid in the development of a CAP trigger for loneliness or social isolation within
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interRALI instruments to systematically identify at-risk patients in clinical practice (Morris et al.,

2009).

Importantly, the public perception of loneliness greatly increasing during the pandemic
was inconsistent with the findings of this study. Though the first wave of the pandemic did not
drastically increase the rates of loneliness in our study sample, meaningful findings were still
identified, for example, with delirium, depression, and geographic factors putting individuals at a
greater risk of implications during the pandemic. With loneliness risk lying beyond psychosocial
and clinical factors and being strongly associated with environmental factors, investing in
community safety, affordable housing, transportation infrastructure, and recreational
opportunities for older adults are vital to creating accessible communities that facilitate social
engagement and reduce isolation, having long-term pay off for older adult wellbeing (Abbott &
Sapsford, 2005; Bu et al., 2020; Cohen-Mansfield et al., 2016; De Koning et al., 2017). In efforts
to reduce the implications of future public health emergencies and reduce loneliness and the risk
of becoming lonely for older adults today, policymakers and urban planners must work together
to limit disparities seen through inequitable resource allocation across Ontario. Further,
researchers and clinicians should build upon these findings to develop standardized indicators of
loneliness and evidence-based practice protocols for loneliness to be approached systematically

across populations.

Conclusion

Loneliness risk was associated with several demographic, physical, clinical,
psychological, social, and environmental factors at a cross-sectional and longitudinal level.
Variations exist in risk factors when examining loneliness cross-sectionally and longitudinally,

with several risk factors of loneliness being exacerbated by the COVID-19 pandemic. Public
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health professionals, organizations, and policymakers must consider loneliness as a multi-
dimensional and holistic concern, taking an integrated approach to treat loneliness at the clinical,
social, and policy levels to reduce and prevent loneliness in older adults receiving home care,

ultimately improving wellbeing and health outcomes.

73



References

Abbott, P., & Sapsford, R. (2005). Living on the Margins: Older People, Place and Social

Exclusion. Policy Studies, 26(1), 29-46. https://doi.org/10.1080/01442870500041660

Adams, J. P., Kaufman, A. V., & Dressler, W. W. (1989). Predictors of Social Isolation in Older
Southern Adults: A Cross-Racial Analysis. Journal of Applied Gerontology, 8(3), 365—

381. https://doi.org/10.1177/073346488900800307

Andrew, M. K., Mitnitski, A. B., & Rockwood, K. (2008). Social vulnerability, frailty and
mortality in elderly people. PloS One, 3(5).

https://doi.org/10.1371/JOURNAL.PONE.0002232

Ankuda, C., Maust, D., Kabeto, M., McCammon, R., Langa, K., & Levine, D. (2017).
Association Between Spousal Caregiver Well-Being and Care Recipient Healthcare
Expenditures. Journal Of The American Geriatrics Society, 65(10), 2220-2226.

https://doi.org/10.1111/jgs.15039

Beller, J., & Wagner, A. (2018). Loneliness, social isolation, their synergistic interaction, and
mortality. Health Psychology: Official Journal of the Division of Health Psychology,
American Psychological Association, 37(9), 808-813.

https://doi.org/10.1037/HEA0000605

Bennardi, M., Caballero, F., Miret, M., Ayuso-Mateos, J., Haro, J., Lara, E., Arensman, E., &
Cabello, M. (2017). Longitudinal Relationships Between Positive Affect, Loneliness, and
Suicide Ideation: Age-Specific Factors in a General Population. Suicide And Life-

Threatening Behavior, 49(1), 90-103. https://doi.org/10.1111/slth.12424

74



Berkman, L., & Syme, S. (1979). Social Networks, Host Resistance, And Mortality: A Nine-
Year Follow-Up Study Of Alameda County Residents. American Journal Of

Epidemiology, 109(2), 186-204. https://doi.org/10.1093/oxfordjournals.aje.al12674

Betini, G., Hirdes, J., Adekpedjou, R., Perlman, C., Huculak, N., & Hébert, P. (2021).
Longitudinal Trends and Risk Factors for Depressed Mood Among Canadian Adults
During the First Wave of COVID-19. Frontiers In Psychiatry, 12.

https://doi.org/10.3389/fpsyt.2021.666261

Biau, D. J., Kernéis, S., & Porcher, R. (2008). Statistics in Brief: The Importance of Sample Size
in the Planning and Interpretation of Medical Research. Clinical Orthopaedics and

Related Research, 466(9), 2282. https://doi.org/10.1007/S11999-008-0346-9

Blazer, D. G. (2003). Depression in Late Life: Review and Commentary. The Journals of
Gerontology: Series A, 58(3), M249-M265.

https://doi.org/10.1093/GERONA/58.3.M249

Bowe, M., Wakefield, J., Kellezi, B., Stevenson, C., McNamara, N., Jones, B., Sumich, A., &
Heym, N. (2021). The mental health benefits of community helping during crisis:
Coordinated helping, community identification and sense of unity during the COVID -19
pandemic. Journal Of Community & Applied Social Psychology, 32(3), 521-535.

https://doi.org/10.1002/casp.2520

Bruine de Bruin, W. (2020). Age Differences in COVID-19 Risk Perceptions and Mental Health:
Evidence From a National U.S. Survey Conducted in March 2020. The Journals Of

Gerontology: Series B, 76(2), e24-e29. https://doi.org/10.1093/geronb/ghaa074

75



Brunes, A., B. Hansen, M., & Heir, T. (2019). Loneliness among adults with visual impairment:
prevalence, associated factors, and relationship to life satisfaction. Health And Quality Of

Life Outcomes, 17(1). https://doi.org/10.1186/s12955-019-1096-y

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. Public Health, 186,

31-34. https://doi.org/10.1016/J.PUHE.2020.06.036

Burrows, A. B., Morris, J. N., Simon, S. E., Hirdes, J. P., & Phillips, C. (2000). Development of
a minimum data set-based depression rating scale for use in nursing homes. Age And

Ageing, 29(2), 165-172. https://doi.org/10.1093/ageing/29.2.165

Cacioppo, J., Ernst, J., Burleson, M., McClintock, M., Malarkey, W., Hawkley, L., Kowalewski,
R., Paulsen, A., Hobson, J., Hugdahl, K., Spiegel, D., & Berntson, G. (2000). Lonely
traits and concomitant physiological processes: the MacArthur social neuroscience
studies. International Journal of Psychophysiology: Official Journal of the International
Organization of Psychophysiology, 35(2-3), 143-154. https://doi.org/10.1016/S0167-

8760(99)00049-5

Cacioppo, J. T., & Hawkley, L. C. (2003). Social Isolation and Health, with an Emphasis on
Underlying Mechanisms. Perspectives in Biology and Medicine, 46(3), S39-S52.

https://doi.org/10.1353/PBM.2003.0063

Cacioppo, J. T., Hughes, M. E., Waite, L. J., Hawkley, L. C., & Thisted, R. A. (2006).
Loneliness as a specific risk factor for depressive symptoms: Cross-sectional and
longitudinal analyses. Psychology and Aging, 21(1), 140. https://doi.org/10.1037/0882-

7974.21.1.140

76



Canadian Institute for Health Information. (2021). The Impact of COVID-19 on Long-Term Care
in Canada: Focus on the First 6 Months. CIHI.
https://www.cihi.ca/sites/default/files/document/impact-covid-19-long-term-care-canada-

first-6-months-report-en.pdf

Canadian Institute for Health Information. (2022a). COVID-19 Intervention Timeline in Canada.

CIHI. https://www.cihi.ca/en/covid-19-intervention-timeline-in-canada#info

Canadian Institute for Health Information. (2022b). Home Care Reporting System Metadata.

https://www.cihi.ca/en/home-care-reporting-system-metadata

Carpenter, I. & Hirdes, J. P. (2013). Using interRAI Assessment Systems to Measure and
Maintain Quality of Long-Term Care. In: A Good Life in Old Age? Monitoring and
Improving Quality in Long-Term Care (pp. 93-139) OECD/European Commission.

https://doi.org/10.1787/9789264194564-7-en

Carstensen, L. (1995). Evidence for a Life-Span Theory of Socioemotional Selectivity. Current
Directions In Psychological Science, 4(5), 151-156. https://doi.org/10.1111/1467-

8721.ep11512261

Carstensen, L., Isaacowitz, D., & Charles, S. (1999). Taking time seriously: A theory of
socioemotional selectivity. American Psychologist, 54(3), 165-181.

https://doi.org/10.1037/0003-066x.54.3.165

Cheung, G., Wright-St Clair, V., Chacko, E., & Barak, Y. (2019). Financial difficulty and
biopsychosocial predictors of loneliness: A cross-sectional study of community dwelling
older adults. Archives Of Gerontology And Geriatrics, 85, 103935.

https://doi.org/10.1016/j.archger.2019.103935

77



Cho, J. H. J., Olmstead, R., Choi, H., Carrillo, C., Seeman, T. E., & Irwin, M. R. (2019).
Associations of objective versus subjective social isolation with sleep disturbance,
depression, and fatigue in community-dwelling older adults. Aging and Mental Health,

23(9), 1130-1138. https://doi.org/10.1080/13607863.2018.1481928

Cohen, S., & McKay, G. (1984). Social support, stress and the buffering hypothesis: A
theoretical analysis. In Handbook of Psychology and Health, Volume 1V: Social

Psychological Aspects of Health (pp. 253-267). Taylor and Francis.

Cohen, S. E., & Syme, S. 1., (1985). Social support and health. Academic Press.

Cohen, S., & Wills, T. A. (1986). Stress, social support, and the buffering hypothesis.

Psychological Bulletin, 98(2), 310. https://doi.org/10.1037/0033-2909.98.2.310

Cohen-Mansfield, J., Hazan, H., Lerman, Y., & Shalom, V. (2016). Correlates and predictors of
loneliness in older-adults: a review of quantitative results informed by qualitative
insights. International Psychogeriatrics, 28(4), 557-576.

https://doi.org/10.1017/S1041610215001532

Cornwell, E. Y., & Waite, L. J. (2009). Social Disconnectedness, Perceived Isolation, and Health
among Older Adults. Journal of Health and Social Behavior, 50(1), 31.

https://doi.org/10.1177/002214650905000103

Cournane, S., Byrne, D., Conway, R., O’Riordan, D., Coveney, S., & Silke, B. (2015). Social
deprivation and hospital admission rates, length of stay and readmissions in emergency
medical admissions. European Journal Of Internal Medicine, 26(10), 766-771.

https://doi.org/10.1016/j.ejim.2015.09.019

78



Courtin, E., & Knapp, M. (2015). Social isolation, loneliness and health in old age: a scoping
review. Health &Amp; Social Care In The Community, 25(3), 799-812.

https://doi.org/10.1111/hsc.12311

Coyle, C. E., Steinman, B. A., & Chen, J. (2017). Visual Acuity and Self-Reported Vision
Status: Their Associations with Social Isolation in Older Adults. Journal of Aging and

Health, 29(1), 128-148. https://doi.org/10.1177/0898264315624909

Dalby, D., Hirdes, J., Stolee, P., Strong, J., Poss, J., Tjam, E., Bowman, L., & Ashworth, M.
(2009). Development and Psychometric Properties of a Standardized Assessment for
Adults who are Deaf-Blind. Journal Of Visual Impairment & Blindness, 103(1), 7-16.

https://doi.org/10.1177/0145482x0910300103

De Koning, J. L., Stathi, A., & Richards, S. (2017). Predictors of loneliness and different types of
social isolation of rural-living older adults in the United Kingdom. Ageing & Society,

37(10), 2012—-2043. https://doi.org/10.1017/S0144686X16000696

Domeénech-Abella, J., Lara, E., Rubio-Valera, M., Olaya, B., Moneta, M. V., Rico-Uribe, L. A.,
Ayuso-Mateos, J. L., Mund®d, J., & Haro, J. M. (2017). Loneliness and depression in the
elderly: the role of social network. Social Psychiatry and Psychiatric Epidemiology,

52(4), 381-390. https://doi.org/10.1007/S00127-017-1339-3/FIGURES/2

Ejir1, M., Kawai, H., Ishii, K., Oka, K., & Obuchi, S. (2021). Predictors of older adults’
objectively measured social isolation: A systematic review of observational studies.
Archives of Gerontology and Geriatrics, 94.

https://doi.org/10.1016/J. ARCHGER.2021.104357

79



Fiori, K. L., Antonucci, T. C., & Cortina, K. S. (2006). Social Network Typologies and Mental
Health Among Older Adults. The Journals of Gerontology: Series B, 61(1), P25-P32.

https://doi.org/10.1093/GERONB/61.1.P25

Fiske, A., Wetherell, J. L., & Gatz, M. (2009). Depression in Older Adults. Annual Review of
Clinical Psychology, 5, 363.

https://doi.org/10.1146/ANNUREV.CLINPSY.032408.153621

Freedman, A., & Nicolle, J. (2020). Social isolation and loneliness: the new geriatric giants

Approach for primary care. Canadian Family Physician, 66, 176-182.

Fries, B., Simon, S., Morris, J., Flodstrom, C., & Bookstein, F. (2001). Pain in U.S. Nursing

Homes. The Gerontologist, 41(2), 173-179. https://doi.org/10.1093/geront/41.2.173

Gafarov, V. V., Panov, D. O., Gromova, E. A., Gagulin, I. V., & Gafarova, A. V. (2013). The
influence of social support on risk of acute cardiovascular diseases in female population
aged 25-64 in Russia. International Journal of Circumpolar Health, 72(1).

https://doi.org/10.3402/1JCH.V7210.21210

Gilman, S. E., Sucha, E., Kingsbury, M., Horton, N. J., Murphy, J. M., & Colman, 1. (2017).
Depression and mortality in a longitudinal study: 1952-2011. CMAJ, 189(42), E1304—

E1310. https://doi.org/10.1503/CMAJ.170125/-/DC1

Gilmour, H. (2012). Social participation and the health and well-being of Canadian seniors.
Statistics Canada. https://www150.statcan.gc.ca/nl/en/pub/82-003-

x/2012004/article/11720-eng.pdf?st=-250MaA X

80



Gray, L., Berg, K., Fries, B., Henrard, J., Hirdes, J., Steel, K., & Morris, J. (2009). Sharing
clinical information across care settings: the birth of an integrated assessment

system. BMC Health Services Research, 9(1). https://doi.org/10.1186/1472-6963-9-71

Griffin, S., Williams, A., Mladen, S., Perrin, P., Dzierzewski, J., & Rybarczyk, B. (2019).
Reciprocal Effects Between Loneliness and Sleep Disturbance in Older
Americans. Journal Of Aging And Health, 32(9), 1156-1164.

https://doi.org/10.1177/0898264319894486

Griffin, S., Williams, A., Ravyts, S., Mladen, S., & Rybarczyk, B. (2020). Loneliness and sleep:
A systematic review and meta-analysis. Health Psychology Open, 7(1),

205510292091323. https://doi.org/10.1177/2055102920913235

Havens, B., Hall, M., Sylvestre, G., & Jivan, T. (2004). Social Isolation and Loneliness:
Differences between Older Rural and Urban Manitobans. Canadian Journal on Aging /
La Revue canadienne du vieillissement 23(2), 129-

140. https://www.muse.jhu.edu/article/170807.

Hawkley, L., & Cacioppo, J. (2010). Loneliness matters: a theoretical and empirical review of
consequences and mechanisms. Annals of Behavioral Medicine : A Publication of the
Society of Behavioral Medicine, 40(2), 218-227. https://doi.org/10.1007/S12160-010-

9210-8

Hays, J. C., Saunders, W. B., Flint, E. P., Kaplan, B. H., & Blazer, D. G. (1997). Social support
and depression as risk factors for loss of physical function in late life. Aging & Mental

Health, 1(3), 209-220. https://doi.org/10.1080/13607869757092

81



Heckman, G. A., Gray, L. C., & Hirdes, J. P. (2013). Addressing health care needs for frail

seniors in Canada: the role of interRAI instruments. CGS Journal of CME, 3(1), 8-16.

Heckman, G., & Jénsson, P. (2017). Comprehensive geriatric assessment. Oxford Textbook Of

Geriatric Medicine, 127-134. https://doi.org/10.1093/med/9780198701590.003.0017

Heidinger, T., & Richter, L. (2020). The Effect of COVID-19 on Loneliness in the Elderly. An
Empirical Comparison of Pre-and Peri-Pandemic Loneliness in Community-Dwelling

Elderly. Frontiers In Psychology, 11. https://doi.org/10.3389/fpsyg.2020.585308

Herbst, J. H., Jacobs, E. D., Finlayson, T. J., McKleroy, V. S., Neumann, M. S., & Crepaz, N.
(2007). Estimating HIV Prevalence and Risk Behaviors of Transgender Persons in the
United States: A Systematic Review. AIDS and Behavior 2007 12:1, 12(1), 1-17.

https://doi.org/10.1007/S10461-007-9299-3

Hirdes, J., Declercq, A., Finne-Soveri, H., E. Fries, B., Geffen, L., & Heckman, G. et al. (2020).
The Long-term Care Pandemic: International Perspectives on COVID-19 and the Future

of Nursing Homes. Balsillie Papers. https://doi.org/10.51644/bap24

Hirdes, J., & Forbes, W. (1992). The importance of social relationships, socioeconomic status
and health practices with respect to mortality among healthy Ontario males. Journal Of

Clinical Epidemiology, 45(2), 175-182. https://doi.org/10.1016/0895-4356(92)90010-k

Hirdes, J., & Forbes, W. (1993). Factors Associated with the Maintenance of Good Self-Rated
Health. Journal Of Aging And Health, 5(1), 101-122.

https://doi.org/10.1177/089826439300500105

82



Hirdes, J., Frijters, D., & Teare, G. (2003). The MDS-CHESS Scale: A New Measure to Predict
Mortality in Institutionalized Older People. Journal Of The American Geriatrics

Society, 51(1), 96-100. https://doi.org/10.1034/j.1601-5215.2002.51017.x

Hirdes, J. P., Ljunggren, G., Morris, J. N., Frijters, D. H., Finne Soveri, H., Gray, L., Bjorkgren,
M., & Gilgen, R. (2008). Reliability of the interRAI suite of assessment instruments: A
12-country study of an integrated health information system. BMC Health Services

Research, 8(1), 1-11. https://doi.org/10.1186/1472-6963-8-277/FIGURES/2

Hirdes, J., Poss, J., Mitchell, L., Korngut, L., & Heckman, G. (2014). Use of the interRAI
CHESS Scale to Predict Mortality among Persons with Neurological Conditions in Three

Care Settings. Plos ONE, 9(6), €99066. https://doi.org/10.1371/journal.pone.0099066

Holt-Lunstad, J. (2017). The Potential Public Health Relevance of Social Isolation and
Loneliness: Prevalence, Epidemiology, and Risk Factors. Public Policy & Aging Report,

27(4), 127-130. https://doi.org/10.1093/PPAR/PRX030

Holt-Lunstad, J., Smith, T. B., Baker, M., Harris, T., & Stephenson, D. (2015). Loneliness and
Social Isolation as Risk Factors for Mortality: A Meta-Analytic Review. Perspectives on

Psychological Science, 10(2), 227-237. https://doi.org/10.1177/1745691614568352

Huang, Y., & Zhao, N. (2020). Generalized anxiety disorder, depressive symptoms and sleep
quality during COVID-19 outbreak in China: a web-based cross-sectional survey.

Psychiatry Research, 288, 112954. https://doi.org/10.1016/J.PSYCHRES.2020.112954

Hybels, C. F., Blazer, D. G., & Pieper, C. F. (2001). Toward a threshold for subthreshold

depression: an analysis of correlates of depression by severity of symptoms using data

83



from an elderly community sample. The Gerontologist, 41(3), 357-365.

https://doi.org/10.1093/GERONT/41.3.357

Jenkins, E., McAuliffe, C., Hirani, S., Richardson, C., Thomson, K., McGuinness, L., Morris, J.,
Kousoulis, A., & Gadermann, A. (2021). A portrait of the early and differential mental
health impacts of the COVID-19 pandemic in Canada: Findings from the first wave of a
nationally representative cross-sectional survey. Preventive Medicine, 145, 106333.

https://doi.org/10.1016/j.ypmed.2020.106333

Jeste, D., Blazer, D., Buckwalter, K., Cassidy, K., Fishman, L., & Gwyther, L., Levin, S. M.,
Phillipson, C., Rao, R. R., Schmeding, E., Vega, W. A., Avanzine, J. A., Glorioso, D. K.,
& Feather, J. (2016). Age-Friendly Communities Initiative: Public Health Approach to

Promoting Successful Aging. The American Journal Of Geriatric Psychiatry, 24(12),

1158-1170. https://doi.org/10.1016/j.jagp.2016.07.021

Keefe, J., Andrew, M., Fancey, P., Hall, M. (2006). A Profile of Social Isolation in Canada.

https://www.health.gov.bc.ca/library/publications/year/2006/keefe_social _isolation_final
_report_may_2006.pdf
Kendler, K. S., Gatz, M., Gardner, C. O., & Pedersen, N. L. (2006). Personality and major

depression: a Swedish longitudinal, population-based twin study. Archives of General

Psychiatry, 63(10), 1113-1120. https://doi.org/10.1001/ARCHPSYC.63.10.1113

Kharicha, K., lliffe, S., Harari, D., Swift, C., Gillmann, G., & Stuck, A. E. (2007). Health risk
appraisal in older people 1: are older people living alone an ‘at-risk” group? The British

Journal of General Practice, 57(537), 271.

84



Kim, H., & Jung, J. (2020). Social Isolation and Psychological Distress During the COVID-19
Pandemic: A Cross-National Analysis. The Gerontologist, 61(1), 103-113.

https://doi.org/10.1093/geront/gnaal68

Kim, K., Buckley, T., Burnette, D., Huang, J., & Kim, S. (2022). Age-Friendly Communities and
Older Adults’ Health in the United States. International Journal Of Environmental

Research And Public Health, 19(15), 9292. https://doi.org/10.3390/ijerph19159292

Kleinbaum, D., Kupper, L., Nizam, A., & Rosenberg, E. (2013). Applied regression analysis and

other multivariable methods (5th ed.). Cengage Learning.

Knepple Carney, A., Graf, A., Hudson, G., & Wilson, E. (2020). Age Moderates Perceived
COVID-19 Disruption on Well-Being. The Gerontologist, 61(1), 30-35.

https://doi.org/10.1093/geront/gnaal06

Kobayashi, K., Cloutier-Fisher, D., & Roth, M. (2009). Making Meaningful
Connections. Journal Of Aging And Health, 21(2), 374-397.

https://doi.org/10.1177/0898264308329022

Krendl, A., & Perry, B. (2020). The Impact of Sheltering in Place During the COVID-19
Pandemic on Older Adults’ Social and Mental Well-Being. The Journals Of

Gerontology: Series B, 76(2), e53-e58. https://doi.org/10.1093/geronb/gbaall0

Kuiper, J. S., Smidt, N., Zuidema, S. U., Comijs, H. C., Oude Voshaar, R. C., & Zuidersma, M.
(2020). A longitudinal study of the impact of social network size and loneliness on
cognitive performance in depressed older adults. Aging and Mental Health, 24(6), 889—

897. https://doi.org/10.1080/13607863.2019.1571012

85



Kuiper, J., Zuidersma, M., Oude Voshaar, R., Zuidema, S., van den Heuvel, E., Stolk, R., &
Smidt, N. (2015). Social relationships and risk of dementia: A systematic review and
meta-analysis of longitudinal cohort studies. Ageing Research Reviews, 22, 39-57.

https://doi.org/10.1016/j.arr.2015.04.006

Landi, F., Tua, E., Onder, G., Carrara, B., Sgadari, A., & Rinaldi, C. et al. (2000). Minimum
Data Set for Home Care: A Valid Instrument to Assess Frail Older People Living in the
Community. Medical Care, 38(12), 1184-1190. https://doi.org/10.1097/00005650-

200012000-00005

Lauder, W., Mummery, K., Jones, M., & Caperchione, C. (2006). A comparison of health
behaviours in lonely and non-lonely populations. Psychology, Health & Medicine, 11(2),

233-245. https://doi.org/10.1080/13548500500266607

Lawson, T., Nathans, L., Goldenberg, A., Fimiani, M., Boire-Schwab, D., Waschuk, G., Simard-
Zakaib, C., Querry, G., Fitz-Simon, N., Bernier, C., & Sinha, A. (2022). COVID-19:
Emergency Measures Tracker. McCarthy Tetrault.

https://www.mccarthy.ca/en/insights/articles/covid-19-emergency-measures-tracker

Lebrasseur, A., Fortin-Bédard, N., Lettre, J., Raymond, E., Bussiéres, E. L., Lapierre, N., Faieta,
J., Vincent, C., Duchesne, L., Ouellet, M. C., Gagnon, E., Tourigny, A., Lamontagne, M.
E., & Routhier, F. (2021). Impact of the COVID-19 Pandemic on Older Adults: Rapid

Review. JMIR Aging, 4(2). https://doi.org/10.2196/26474

Lee, E. E., Depp, C., Palmer, B. W., Glorioso, D., Daly, R., Liu, J., Tu, X. M., Kim, H. C., Tarr,
P., Yamada, Y., & Jeste, D. V. (2019). High prevalence and adverse health effects of

loneliness in community-dwelling adults across the lifespan: role of wisdom as a

86



protective factor. International Psychogeriatrics, 31(10), 1447-1462.

https://doi.org/10.1017/S1041610218002120

Lee, G., DeMaris, A., Bavin, S., & Sullivan, R. (2001). Gender Differences in the Depressive
Effect of Widowhood in Later Life. The Journals Of Gerontology Series B:
Psychological Sciences And Social Sciences, 56(1), S56-S61.

https://doi.org/10.1093/geronb/56.1.556

Lei, L., Huang, X., Zhang, S., Yang, J., Yang, L., & Xu, M. (2020). Comparison of Prevalence
and Associated Factors of Anxiety and Depression Among People Affected by versus
People Unaffected by Quarantine During the COVID-19 Epidemic in Southwestern
China. Medical Science Monitor: International Medical Journal of Experimental and

Clinical Research, 26, €924609-1. https://doi.org/10.12659/MSM.924609

Leigh-Hunt, N., Bagguley, D., Bash, K., Turner, V., Turnbull, S., Valtorta, N., & Caan, W.
(2017). An overview of systematic reviews on the public health consequences of social
isolation and loneliness. Public Health, 152, 157-171.

https://doi.org/10.1016/J.PUHE.2017.07.035

Littlejohn, J., Venneri, A., Marsden, A., & Plack, C. (2021). Self-reported hearing difficulties are
associated with loneliness, depression and cognitive dysfunction during the COVID-19
pandemic. International Journal Of Audiology, 61(2), 97-101.

https://doi.org/10.1080/14992027.2021.1894492

Losada-Baltar, A., Jiménez-Gonzalo, L., Gallego-Alberto, L., Pedroso-Chaparro, M., Fernandes-
Pires, J., & Marquez-Gonzalez, M. (2021). “We Are Staying at Home.” Association of

Self-perceptions of Aging, Personal and Family Resources, and Loneliness With

87



Psychological Distress During the Lock-Down Period of COVID-19. The Journals of
Gerontology. Series B, Psychological Sciences and Social Sciences, 76(2), e10—16.

https://doi.org/10.1093/GERONB/GBAA048

Lubben, J. (1988). Assessing social networks among elderly populations. Family & Community

Health, 11(3), 42-52. https://doi.org/10.1097/00003727-198811000-00008

Luber, M. P., Meyers, B. S., Williams-Russo, P. G., Hollenberg, J. P., DiDomenico, T. N.,
Charlson, M. E., & Alexopoulos, G. S. (2001). Depression and Service Utilization in
Elderly Primary Care Patients. The American Journal of Geriatric Psychiatry, 9(2), 169—

176. https://doi.org/10.1097/00019442-200105000-00009

Luggen, A., & Rini, A. (1995). Assessment of social networks and isolation in community-based
elderly men and women. Geriatric Nursing, 16(4), 179-181.

https://doi.org/10.1016/s0197-4572(05)80027-8

Maxwell, C., Campitelli, M., Diong, C., Mondor, L., Hogan, D., & Amuah, J., Leslie, S., Seitz,
D., Gill, S., Thavorn, K., Wodchis, W. P., Gruneir, A., Teare, G., & Bronskill, S. E.
(2018). Variation in the health outcomes associated with frailty among home care clients:
relevance of caregiver distress and client sex. BMC Geriatrics, 18(1).

https://doi.org/10.1186/s12877-018-0899-8

Mazza, C., Ricci, E., Biondi, S., Colasanti, M., Ferracuti, S., Napoli, C., & Roma, P. (2020). A
Nationwide Survey of Psychological Distress among Italian People during the COVID-19
Pandemic: Immediate Psychological Responses and Associated Factors. International
Journal of Environmental Research and Public Health, 17(9).

https://doi.org/10.3390/IJERPH17093165

88



McArthur, C., Faller-Saunders, A., Turcotte, L., Sinn, C., Berg, K., Morris, J., & Hirdes, J.
(2022a). Examining the Effect of the First Wave of the COVID-19 Pandemic on Home
Care Recipients’ Instrumental Activities of Daily Living Capacity. Journal Of The

American Medical Directors Association. https://doi.org/10.1016/j.jamda.2022.06.015

McArthur, C., Turcotte, L., Sinn, C., Berg, K., Morris, J., & Hirdes, J. (2022b). Social
Engagement and Distress Among Home Care Recipients During the COVID-19
Pandemic in Ontario, Canada: A Retrospective Cohort Study. Journal Of The American
Medical Directors Association, 23(7), 1101-1108.

https://doi.org/10.1016/j.jamda.2022.04.005

McCoy, J., & Strecker, R. (2011). The cognitive cost of sleep lost. Neurobiology Of Learning

And Memory, 96(4), 564-582. https://doi.org/10.1016/j.nIm.2011.07.004

McLaughlin, D., Leung, J., Pachana, N., Flicker, L., Hankey, G., & Dobson, A. (2012). Social
support and subsequent disability: it is not the size of your network that counts. Age and

Ageing, 41(5), 674-677. https://doi.org/10.1093/AGEING/AFS036

Medvene, L. J., Nilsen, K. M., Smith, R., Ofei-Dodoo, S., DiLollo, A., Webster, N., Graham, A.,
& Nance, A. (2016). Social networks and links to isolation and loneliness among elderly
HCBS clients. Aging and Mental Health, 20(5), 485-493.

https://doi.org/10.1080/13607863.2015.1021751

Meerlo, P., Sgoifo, A., & Suchecki, D. (2008). Restricted and disrupted sleep: Effects on
autonomic function, neuroendocrine stress systems and stress responsivity. Sleep

Medicine Reviews, 12(3), 197-210. https://doi.org/10.1016/j.smrv.2007.07.007

89



Mick, P., Kawachi, 1., & Lin, F. R. (2014). The association between hearing loss and social
isolation in older adults. Otolaryngology-Head and Neck Surgery, 150(3), 378-384.

https://doi.org/10.1177/0194599813518021

Morris, J., Carpenter, 1., Berg, K., & Jones, R. (2000). Outcome Measures for Use with Home
Care Clients. Canadian Journal On Aging / La Revue Canadienne Du

Vieillissement, 19(S2), 87-105. https://doi.org/10.1017/s071498080001391x

Morris, J. N., Fries, B. E., Bernabei, R., Steel, K., Ikegami, N., Carpenter, 1., Gilgen, R.,
DuPasquier, J., Frijters, D., Henrard, J., Hirdes, J. P., Belleville-Taylor, P. (2009).
interRAI Home Care (HC) Assessment Form and User's Manual, (Standard English

Edition), 9.1.2 interRAI. https://catalog.interrai.org/HC-home-care-manual

National Academies of Sciences, Engineering, and Medicine. (2020). Social Isolation and
Loneliness in Older Adults: Opportunities for the Health Care System. The National

Academies Press. https://doi.org/10.17226/25663.

National Seniors Council. (2016). Who's at risk and what can be done about it? A review of the
literature on the social isolation of different groups of seniors. Government of Canada.
https://www.canada.ca/en/national-seniors-

council/programs/publicationsreports/2017/review-social-isolation-seniors.html

Nicholson, N. (2012). A Review of Social Isolation: An Important but Underassessed Condition
in Older Adults. The Journal Of Primary Prevention, 33(2-3), 137-152.

https://doi.org/10.1007/s10935-012-0271-2

90



Nicolaisen, M., & Thorsen, K. (2016). What Are Friends for? Friendships and Loneliness Over
the Lifespan—From 18 to 79 Years. The International Journal Of Aging And Human

Development, 84(2), 126-158. https://doi.org/10.1177/0091415016655166

Ormstad, H., Eilertsen, G., Heir, T., & Sandvik, L. (2020). Personality traits and the risk of
becoming lonely in old age: A 5-year follow-up study. Health and Quality of Life

Outcomes, 18(1). https://doi.org/10.1186/S12955-020-01303-5

O'Suilleabhain, P., Gallagher, S., & Steptoe, A. (2019). Loneliness, Living Alone, and All-Cause
Mortality: The Role of Emotional and Social Loneliness in the Elderly During 19 Years
of Follow-Up. Psychosomatic Medicine, 81(6), 521-526.

https://doi.org/10.1097/psy.0000000000000710

Panagiotopoulos, G., Walker, R., & Luszcz, M. (2013). A comparison of widowhood and
wellbeing among older Greek and British-Australian migrant women. Journal of Aging

Studies, 27(4), 519-528. https://doi.org/10.1016/J.JAGING.2013.03.005

Park, C., Majeed, A., Gill, H., Tamura, J., Ho, R., & Mansur, R. et al. (2020). The Effect of
Loneliness on Distinct Health Outcomes: A Comprehensive Review and Meta-
Analysis. Psychiatry Research, 294, 113514.

https://doi.org/10.1016/j.psychres.2020.113514

Park, N. S., Jang, Y., Lee, B. S., Haley, W. E., & Chiriboga, D. A. (2013). The Mediating Role
of Loneliness in the Relation Between Social Engagement and Depressive Symptoms
Among Older Korean Americans: Do Men and Women Differ? The Journals of
Gerontology Series B: Psychological Sciences and Social Sciences, 68(2), 193.

https://doi.org/10.1093/GERONB/GBS062

91



Padul, C., & Ribeiro, O. (2009). Predicting loneliness in old people living in the community.
Reviews in Clinical Gerontology, 19(1), 53-60.

https://doi.org/10.1017/S0959259809990074

Pinquart, M., & Sorensen, S. (2001). Influences on Loneliness in Older Adults: A Meta-
Analysis. Basic and Applied Social Psychology, 23(4), 245-266.

https://doi.org/10.1207/S15324834BASP2304_2

Public Health Agency of Canada. (2010). The Chief Public Health Officer's Report on the State
of Public Health in Canada 2010: Growing Older — Adding Life to Years. Government of
Canada. https://www.canada.ca/en/public-health/corporate/publications/chief-public-
health-officer-reports-state-public-health-canada/annual-report-on-state-public-health-

canada-2010.html

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. General Psychiatry, 33(2), 100213.

https://doi.org/10.1136/GPSY CH-2020-100213

Quality Improvement and Innovation Partnership (2009). Needs Assessment Resource Guide for
Family Health Teams. http://www.hgontario.ca/portals/0/documents/qi/qi-rg-needs-

assessment-0901-en.pdf

Ramage-Morin, P. L. (2016). Hearing Difficulties and Feelings of Social Isolation among
Canadians Aged 45 or Older. Statistics Canada. https://www150.statcan.gc.ca/n1/pub/82-

003-x/2016011/article/14671-eng.pdf

92



Ramage-Morin, P., Gilmour, H. (2013). Urinary incontinence and loneliness in Canadian
seniors. Statistics Canada. https://www150.statcan.gc.ca/nl/en/pub/82-003-

x/2013010/article/11872-eng.pdf?st=vcqlfe9B

Rolfson, D. B., Heckman, G. A., Bagshaw, S. M., Robertson, D., & Hirdes, J. P. (2018).
Implementing frailty measures in the Canadian healthcare system. The Journal of Frailty

& Aging, 7(4), 208-16.

Roussi, P., Rapti, F., & Kiosseoglou, G. (2006). Coping and psychological sense of community:
An exploratory study of urban and rural areas in Greece. Anxiety, Stress & Coping, 19(2),

161-173. https://doi.org/10.1080/10615800600593304

Salahudeen, M. S., & Nishtala, P. S. (2019). A Systematic Review Evaluating the Use of the
interRAI Home Care Instrument in Research for Older People. Clinical Gerontologist,

42(5), 463-484. https://doi.org/10.1080/07317115.2018.1447525

SAS Institute. (2013). The SAS system for Windows. (Release 9.4). SAS Institute Inc., Cary,

NC.

Sepulveda-Loyola, W., Rodriguez-Sanchez, I., Pérez-Rodriguez, P., Ganz, F., Torralba, R.,
Oliveira, D. V., & Rodriguez-Mafias, L. (2020). Impact of Social Isolation Due to
COVID-19 on Health in Older People: Mental and Physical Effects and
Recommendations. The Journal of Nutrition, Health & Aging, 1.

https://doi.org/10.1007/S12603-020-1469-2

Shankar, A. (2019). Loneliness and sleep in older adults. Social Psychiatry And Psychiatric

Epidemiology, 55(2), 269-272. https://doi.org/10.1007/s00127-019-01805-8

93



Shankar, A., McMunn, A., Banks, J., & Steptoe, A. (2011). Loneliness, Social Isolation, and
Behavioral and Biological Health Indicators in Older Adults. Health Psychology, 30(4),

377-385. https://doi.org/10.1037/A0022826

Shiovitz-Ezra, S., & Leitsch, S. A. (2010). The role of social relationships in predicting
loneliness: The national social life, health, and aging project. Social Work Research,

34(3), 157-167. https://doi.org/10.1093/SWR/34.3.157

Simon, E., & Walker, M. (2018). Sleep loss causes social withdrawal and loneliness. Nature

Communications, 9(1). https://doi.org/10.1038/s41467-018-05377-0

Sinha, M. (2014). Canadians’ connections with family and friends. Statistics Canada.

https://www150.statcan.gc.ca/n1/pub/89-652-x/89-652-x2014006-eng.pdf

Sinn, C., Sultan, H., Turcotte, L., McArthur, C., & Hirdes, J. (2022). Patterns of home care
assessment and service provision before and during the COVID-19 pandemic in Ontario,

Canada. PLOS ONE, 17(3), €0266160. https://doi.org/10.1371/journal.pone.0266160

Smith, T., & Hirdes, J. (2008). Predicting social isolation among geriatric psychiatry
patients. International Psychogeriatrics, 21(01), 50.

https://doi.org/10.1017/s1041610208007850

Solmi, M., Veronese, N., Galvano, D., Favaro, A., Ostinelli, E. G., Noventa, V., Favaretto, E.,
Tudor, F., Finessi, M., Shin, J. Il, Smith, L., Koyanagi, A., Cester, A., Bolzetta, F.,
Cotroneo, A., Maggi, S., Demurtas, J., De Leo, D., & Trabucchi, M. (2020). Factors
Associated With Loneliness: An Umbrella Review Of Observational Studies. Journal of

Affective Disorders, 271, 131-138. https://doi.org/10.1016/J.JAD.2020.03.075

%94



Stall, N., Kim, S., Hardacre, K., Shah, P., Straus, S., Bronskill, S., Lix, L. M., Bell, C. M., &
Rochon, P. A. (2018). Association of Informal Caregiver Distress with Health Outcomes
of Community-Dwelling Dementia Care Recipients: A Systematic Review. Journal Of

The American Geriatrics Society, 67(3), 609-617. https://doi.org/10.1111/jgs.15690

Steptoe, A., O'Donnell, K., Marmot, M., & Wardle, J. (2008). Positive affect, psychological
well-being, and good sleep. Journal Of Psychosomatic Research, 64(4), 409-415.

https://doi.org/10.1016/j.jpsychores.2007.11.008

Steptoe, A., Shankar, A., Demakakos, P., & Wardle, J. (2013). Social isolation, loneliness, and
all-cause mortality in older men and women. Proceedings of the National Academy of

Sciences, 110(15), 5797-5801. https://doi.org/10.1073/PNAS.1219686110

Stoltzfus, J. (2011). Logistic Regression: A Brief Primer. Academic Emergency

Medicine, 18(10), 1099-1104. https://doi.org/10.1111/j.1553-2712.2011.01185.x

Stravynski, A., & Boyer, R. (2001). Loneliness in Relation to Suicide Ideation and Parasuicide:
A Population-Wide Study. Suicide And Life-Threatening Behavior, 31(1), 32-40.

https://doi.org/10.1521/suli.31.1.32.21312

Streeter, J. (2020). Gender differences in widowhood in the short-run and long-run: Financial,
emotional, and mental wellbeing. The Journal Of The Economics Of Ageing, 17, 100258.

https://doi.org/10.1016/j.je0a.2020.100258

Theeke, L. (2010). Sociodemographic and Health-Related Risks for Loneliness and Outcome
Differences by Loneliness Status in a Sample of U.S. Older Adults. Research In

Gerontological Nursing, 3(2), 113-125. https://doi.org/10.3928/19404921-20091103-99

95



Thurston, R. C., & Kubzansky, L. D. (2009). Women, Loneliness, and Incident Coronary Heart
Disease. Psychosomatic Medicine, 71(8), 836.

https://doi.org/10.1097/PSY.0B013E3181B40EFC

Tomstad, S., Sundsli, K., Szevareid, H., & Séderhamn, U. (2021). Loneliness Among Older
Home-Dwelling Persons: A Challenge for Home Care Nurses. Journal Of

Multidisciplinary Healthcare, Volume 14, 435-445. https://doi.org/10.2147/jmdh.s298548

Tremethick, M. (2001). Alone in a Crowd: A Study of Social Networks in Home Health and
Assisted Living. Journal Of Gerontological Nursing, 27(5), 42-47.

https://doi.org/10.3928/0098-9134-20010501-10

Unal, I. (2017). Defining an optimal cut-point value in ROC analysis: An alternative approach.
Computational and Mathematical Methods in Medicine, 2017.

https://doi.org/10.1155/2017/3762651

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.

https://doi.org/10.1136/HEARTJINL-2015-308790

Visser, M. A., & El Fakiri, F. (2016). The prevalence and impact of risk factors for ethnic
differences in loneliness. European Journal of Public Health, 26(6), 977-983.

https://doi.org/10.1093/EURPUB/CKW115

Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., Ho, C. S., & Ho, R. C. (2020). Immediate
Psychological Responses and Associated Factors during the Initial Stage of the 2019

Coronavirus Disease (COVID-19) Epidemic among the General Population in China.

96



International Journal of Environmental Research and Public Health 2020, Vol. 17, Page

1729, 17(5), 1729. https://doi.org/10.3390/IJERPH17051729

Weiss, R. S. (1973). Loneliness: The experience of emotional and social isolation. The MIT

Press.

Whisman, M. A. (2010). Loneliness and the metabolic syndrome in a population-based sample
of middle-aged and older adults. Health Psychology, 29(5), 550.

https://doi.org/10.1037/A0020760

Williams, N., Jamal, S., & Guthrie, D. (2018). The relationship between caregiver burden and
depressive symptoms in Ontario home care clients. Home Health Care Services

Quarterly, 37(1), 60-76. https://doi.org/10.1080/01621424.2018.1425647

Williams, T., Lakhani, A., & Spelten, E. (2022). Interventions to reduce loneliness and social
isolation in rural settings: A mixed-methods review. Journal Of Rural Studies, 90, 76-92.

https://doi.org/10.1016/j.jrurstud.2022.02.001

Wister, A. & B. McPherson. (2014). Aging as a Social Process: Canadian Perspectives (6th ed.)

Oxford University Press.

Wu, B. (2020). Social isolation and loneliness among older adults in the context of COVID-19: a
global challenge. Global Health Research and Policy, 5(1), 27.

https://doi.org/10.1186/s41256-020-00154-3

Wu, B, Petrovsky, D., Wang, J., Xu, H., Zhu, Z., McConnell, E., & Corrazzini, K. (2019).
Dementia caregiver interventions in Chinese people: A systematic review. Journal of

Advanced Nursing, 75(3), 528-542. https://doi.org/10.1111/JAN.13865

97



Yin, J., Lassale, C., Steptoe, A., & Cadar, D. (2019). Exploring the bidirectional associations
between loneliness and cognitive functioning over 10 years: the English longitudinal

study of ageing. International Journal Of Epidemiology, 48(6), 1937-1948.

https://doi.org/10.1093/ije/dyz085

98



Appendices

Appendix A: Summary of Loneliness Predictors by Model

Multivariate Model

Appendix - Table 1. Summary of Significant Independent Variables on Loneliness by

Variable

Model

Model 1

Model 2

Model 3

Model 4

Model 5+6

Age

X

X

X

Sex

X

X

Widow

X

XX

Rural

LHIN region

X

DRS

XX

Depression diagnosis

Anhedonia

XX XX XX | X

XX XX XXX

Anxiety

X

Diabetes

Dizziness

Sleep disturbance

X

Poor self-rated health

XXX

XXX

Medication adherence

Delirium CAP trigger

CPS

X | X

X|X

Fall within last 90
days

ADLH

X XXX

Pain scale

XX XX

DBSI

Communication scale

Child as primary
caregiver

XX

Family or close friends
overwhelmed

X X| [ XXX

X X| [ XXX

Neglected or abused
within last 30 days

Reduced social
interaction

X

Social isolation scale

Major life stressor with
last 90 days

XX

XX

Made financial trade-
off within last 30 days

99




Lack of personal safety
within home
environment

Availability of home
grocery delivery

100




