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Résumé

Cette étude examine les associations entre les facteurs comportementaux liés au mode de vie et
les évaluations portant sur le “vieillissement en bonne santé” chez les personnes 4gées présentant
une multimorbidité. Le cadre analytique est basé sur un modéle des déterminants sociaux et des
comportements liés a la santé (MDSCLS). Les données de base de I'Etude longitudinale
canadienne sur le vieillissement provenant de 12 272 Canadiens 4gés de 65 ans ou plus ayant
déclaré au moins deux des 27 conditions chroniques ont été utilisées. Des analyses supplémen-
taires ont été effectuées sur trois grappes de multimorbidité : cardiovasculaire-métabolique,
musculosquelettique, santé mentale. Lorsque la multimorbidité et les trois grappes sont con-
sidérées, la régression logistique hiérarchique permet de constater que le vieillissement en bonne
santé est associé au fait de ne pas fumer (sauf pour la grappe de la santé mentale), a 'obésité (sauf
pour la grappe cardiovasculaire-métabolique), a un meilleur sommeil et & un meilleur appétit,
mais non a I'inactivité. Plusieurs covariables sociodémographiques, environnementales et liées a
la maladie ont été incluses. Les résultats sont examinés selon l'optique du MDSCLS, en
association avec le concept de résilience, afin de déterminer comment les comportements
modifiables liés a la santé peuvent devenir des ressources pour 'atténuation des adversités dues
a la multimorbidité. Cette étude a des implications pour le vieillissement en bonne santé des
personnes avec multimorbidité, particulierement en contexte de pandémie de la COVID-19.

Abstract

This study examines associations between lifestyle behavioural factors and appraisals of “healthy
aging” among older adults experiencing multimorbidity. A Social Determinants and Health
Behaviour Model (SDHBM) is used to frame the analyses. Using baseline data from the
Canadian Longitudinal Study on Aging (CLSA), we studied 12,272 Canadians 65 years of age
or older who reported 2 or more of 27 chronic conditions. Additional analyses were conducted
using three multimorbidity clusters: cardiovascular/metabolic, musculoskeletal, and mental
health. Using hierarchical logistic regression, it was found that, for multmorbidity and the
three illness clusters, healthy aging is consistently associated with not smoking (except for the
mental health cluster), an absence of obesity (except for the cardiovascular and metabolic
cluster), better sleep, and a better appetite. It is not associated with inactivity. Several socio-
demographic, environmental, and illness covariates were also supported. The findings are
examined using the SDHBM coupled with a resilience lens in order to elucidate how modifiable
health behaviours can act as resources to mitigate multimorbidity adversities. This has impli-
cations for healthy aging for persons with multimorbidity, especially during the COVID-19
pandemic.

Introduction

Opver the last few decades, researchers have increasingly investigated the ways in which individ-
uals respond to illness-related adversities to maintain or regain a sense of wellness in their lives,
especially over the latter stages of the life course (Sells et al., 2009; Windle, Woods, & Markland,
2010). A prevalent health condition experienced among people of advanced age is multimor-
bidity, which is the co-occurrence of two or more chronic illnesses (Salive, 2013). It has been
estimated that at least two thirds of older adults in many developed countries, including Canada,
the United States, and Australia have been diagnosed with two or more chronic conditions (Islam
et al,, 2014; Wister et al., 2016), and these rates rise among the very old. For example, based on
United States clinical data, Salive (2013) reports prevalence rates of multimorbidity in the United
States of 62 per cent among persons 65-74 years of age, 75.7 per cent among persons 75-84 years
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of age, and 81.5 per cent among persons > 85 years of age. Multi-
morbidity is receiving increasing attention as an important health
condition, given that it is associated with several deleterious out-
comes, including loses of functional ability, social roles, and quality
of life (Galenkamp, Braam, Huisman, & Deeg, 2011), as well
increased utilization of health care resources and associated costs
(Agborsangaya, Lau, Lahtinen, Cooke, & Johnson, 2013).

Multimorbidity, and the presence of chronic illnesses generally,
are typically conceptualized as pathogenic processes with signifi-
cant adversity often tied to a disablement process defined as
difficulty accomplishing desired activities as a result of health or
physical challenges (Verbrugge & Jette, 1994). Yet, even in the face
of objective illness, most older adults report higher than expected
levels of well-being, successful aging, life satisfaction, and perceived
health (Wister, Levasseur, Griffiths, & Fyffe, 2015), what has been
termed the “well-being paradox” (Netuveli & Blane, 2008). One
interpretation of this apparent contradiction is that some individ-
uals can utilize attitudes, beliefs, resources, and behaviours in order
to adapt or cope with the deleterious consequences of multimor-
bidity, resulting in a sense of healthy aging. Furthermore, in some
instances, persons managing co-occurring chronic illnesses may be
able to “bounce back” from illness-related adversities, which is
called “resilience” (Resnick et al., 2019; Windle, 2011). One area
of interest is the extent to which health behaviours play a role in
shaping perceptions of healthy aging among those with multi-
morbidity, given that a positive view of aging can be instrumental
in chronic illness management (Antonovsky, 1996; Ong, Berge-
man, Bisconti, & Wallace, 2006; Wister, Kendig, Mitchell, Fyffe, &
Loh, 2016). Since health behaviours are mutable and have the
potential to improve population health and reduce strains on
health care systems, it is not surprising that researchers are inter-
ested in their role in adaptations to multimorbidity (Short & Moll-
born, 2015).

Thus, when older people with multiple chronic conditions report
high levels of healthy aging, this may be indicative of resilience in that
they perceive themselves to be coping with adversity (Pruchno &
Carr, 2017). Perceptions of how well one is aging may be a potentially
useful approach to investigating resilience. While as there is a lack of
agreement pertaining to resilience measures and operationalization
(Cosco et al.,, 2017; Cosco, Kok, Wister, & Howse, 2019), global
measures, such as appraisals of healthy aging, successful aging,
happiness, and well-being, have the potential to capture the inherent
complexity of underlying concepts such as resilience (Galenkamp
etal, 2011). Furthermore, while resilience models have been applied
to numerous forms of adversity in older persons including chronic
illness and multimorbidity (Rybarczyk, Emery, Guequierre, Shama-
skin, & Behel, 2012; Sells et al., 2009; Trivedi, Bosworth, & Jackson,
2011; Wister & Cosco, 2021; Wister, Kendig, et al., 2016), there is a
need for further research pertaining to the predictors, processes, and
mechanisms associated with resilience, including the role of health
behaviours in later life.

Therefore, this article addresses two primary research questions.
(1) What are the modifiable behavioural lifestyle factors that are
associated with healthy aging, adjusting for key covariates? and
(2) Do these patterns differ across multimorbidity types and clus-
ters? This has tremendous import, because it has been estimated
that health behaviours account for approximately 40 per cent of
health care costs in the United States (McGinnis, Williams-Russo,
& Knickman, 2002), and furthermore, health promotion interven-
tions need to be tailored and targeted to maximize their potential
(Kendig, Browning, Thomas, & Wells, 2014; Rootman, Pederson,
Frohlich, & Dupéré, 2012).
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Social Determinants and Health Behaviours for Healthy Aging

A social determinant of health model (Raphael, 2016) is incorpo-
rated in order to connect healthy lifestyle behaviours and percep-
tions of healthy aging and to frame the analyses. This approach
views health as a social construct that traverses holistic, multi-level,
and cumulative process over the life course. Social determinants of
health include the nexus of a number of factors often deemed to
increase inequality from policy (upstream) down to the individual
(downstream) levels (Braverman, Egerter, & Williams, 2011; Short
& Mollborn, 2015). This approach began by emphasizing the social
milieu of health: social contexts, such as socio-economic status;
living and working conditions; the physical environment, and
social support from family, friends, and the community Prus
2011; Raphael, 2016; Rootman et al., 2012). It has been integrated
within federal public policy approaches in Canada, such as the
Population Health Model (Hamilton & Bhatti, 1996). More
recently, there has been an application of the original model to
health behaviours, what we call the Social Determinants of and
Health Behaviour Conceptual Framework (Short & Mollborn,
2015). It considers both health and healthy lifestyle behaviours as
embedded in structure and agency, as well as with genetic and
physiological determinants of health (Short & Mollborn, 2015). As
such, they embody not only structural determinants of health
(socio-economic opportunities, social support systems, living envi-
ronments) but also those connected to the role of social-psycho-
logical determinants, such as perceptions of healthy aging (Kendig
et al., 2014). The latter builds on Antonovsky’s (1996) salutogenic
processes connected to quality of life and well-being, which are
distinct from the pathogenic clinical causes and trajectories of
psychopathology and disease.

Furthermore, the literature on resilience and aging has inves-
tigated a range of areas within which individuals harness
resources to foster positive adaptation to illness, including psy-
chological, emotional, spiritual, physical/functional, economic,
cultural, and social or ecological domains (Cosco, Wister, Brayne,
& Howse, 2018; Linkov & Kott, 2019; Ong et al., 2006; 2010; Silver-
man, Molton, Alschuler, Ehde, & Jensen, 2015; Wiles, Wild,
Kerse, & Allen, 2012; Wister, Rosenkrantz, Shashank, Walker,
& Schuurman, 2020). Applied to multimorbidity, some individ-
uals may (or may not) possess important resilience attributes,
such as healthy lifestyle routines, social support resources, eco-
nomic resources, and social-psychological strengths that may
generate positive appraisals of healthy aging (Kendig et al,
2014; Rybarczyk et al., 2012; Sells et al., 2009; Trivedi et al,,
2011; Windle, 2012). We consider positive perceptions of healthy
aging among persons with multimorbidity as an indicator of
resilience, given that individuals with multimorbidity typically
face significant adversities, and appraisals of healthy aging cap-
ture elements of successful aging, positive adaptation, compari-
sons with peers, and temporal dynamics of aging processes, as
these appraisals denote a life course element. This approach
parallels research that has used self-rated health as a global
indicator of complex concepts such as health-related quality of
life, and as a predictor of morbidity and mortality (Galenkamp
et al,, 2011; Idler & Cartwright, 2018).

A core phase of the resilience process is the accessing and
activation of internal and external resources from a strength-based
lens, including health behavours, social support, and socio-eco-
nomic status (Richardson, 2002; Sells et al., 2009; Resnick et al.,
2019). Although appraisals of healthy aging do not constitute a
formal resilience measure (Cosco et al., 2019), they can be a crude
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indicator among individuals facing adversity. This article focuses
on health behaviours, because they are deemed to be central
components of healthy aging among persons faced with the phys-
ical, social, and psychological adversities of multimorbidity
(Kendig et al., 2014; Wister, Cosco, Mitchell, & Fyffe, 2020).

Behavioural/Lifestyle Predictors of Healthy Aging

Health behaviours have been established as primary predictors of
well-being in old age, morbidity, and survival. Research has begun to
link several lifestyle factors to multimorbidity, including smoking,
physical activity, and obesity/nutrition (Agborsangaya, Ngwa-
kongnwi, Lahtinen, Cooke, & Johnson, 2013; Autenrieth et al,
2013; Canizares, Hogg-Johnson, Gignac, Glazier, & Badley, 2017;
Wister, 2019). For example, Agborsangaya, Ngwakongnwi, et al.
(2013) found that obesity increased the number and clustering of
chronic illnesses, and Canizares et al. (2017) identified successive
cohort increases (being born between 1925 and 1974) in multi-
morbidity between 1994 and 2010 that were inflated by being obese,
a smoker, and sedentary. The positive effects of physical activity as
well as the quality and quantity of sleep have also been identified as
promoting coping and recovery from multimorbidity (Ezeamama
et al., 2016; Wister, 2005). These health behaviours are considered to
be health deficits or credits that affect the ability of individuals to
manage and respond to both objective (e.g., symptoms) and subjec-
tive (e.g., low self-efficacy) illness-related stressors, harness social
connections and support, and enhance well-being (Jones et al., 2018;
Kendig et al,, 2014; Pruchno & Wilson-Genderson, 2012; Wister,
Cosco, et al,, 2020). Thus, we hypothesize that the above health
behaviours will be associated (either negatively or positively) with
healthy aging in older adults even after accounting for socio-demo-
graphic, socio-economic, and illness-related covariates.

Additional covariates are potential predictors of healthy aging
based on known epidemiological influences on multimorbidity.
These can be separated into modifiable (education, income level,
living/housing and urban/rural environment, and social support),
and non-modifiable factors (genetics, age, foreign born status)
(Canizares et al., 2017; Sells et al.,, 2009; Ungar, 2011; Windle,
2012). The type and severity of illnesses contributing to multi-
morbidity, and perceptions of pain, functional ability, and co-
morbidity, represent illness contextual factors that should also be
included in an analysis of appraisals of healthy aging and resilience
(Ong, Zautra, & Reid, 2015; Peters et al., 2019; Sells et al., 2009). For
example, greater perceived pain will act as a barrier to good health,
as it can be debilitating to an individual’s ability to function
(Trivedi et al., 2011). In addition, functional status influences the
ability to complete activities of daily living.

Methods
Design and Sample

The Canadian Longitudinal Study on Aging (CLSA) data set was
utilized in this research. This 20-year panel study of persons 45—
85 years of age was initiated in 2010, funded primarily by the
Canadian Institutes for Health Research (CIHR), Canada’s federal
granting agency for health research. A large set of multidisciplinary
data was collected at baseline between 2012 and 2015 (see Raina
et al., 2009 and Raina et al., 2019 for full sampling details) for the
51,338 participants in the CLSA.

In order to obtain the sample of participants for this research,
two CLSA data sets were merged. This included the comprehensive
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CLSA data set and the tracking CLSA data set. The comprehensive
data set consisted of 30,097 participants who were randomly
selected within age/sex strata from within 25 km of dense popula-
tion data sites, or within 50 km of data collection sites in areas with
a lower population density. There were 11 data collection sites
located in seven provinces across the country. The tracking data set
included a cohort 0of 20,341 participants who were interviewed with
a computer-assisted telephone interviewing device. These tracking
participants were randomly selected within age/sex strata from
areas outside of data collection site zones throughout the rest of
Canada. Sample weights were used to correct for sampling error by
age, gender, and geographic location (Kirkland et al., 2015).

Given our interest in multimorbidity among older adults, our
study included only persons 65 years of age or older who reported
having two or more chronic conditions. The sample included self-
reports of 2 or more of 27 physical chronic conditions in the CLSA.
The chronic illnesses used in this study included Alzheimer’s
disease, back problems, bowel incontinence, cancer, cataracts, dia-
betes, epilepsy, glaucoma, heart attack, heart disease, high blood
pressure, irritable bowel syndrome, kidney disease, Parkinson’s
disease, peripheral vascular disease, lung disease, macular degen-
eration, multiple sclerosis, osteoarthritis, osteoporosis, migraine
headaches, rheumatoid arthritis, stroke, thyroid problems, tran-
sient ischemic attack, ulcer, and urinary incontinence. Because
there is a lack of uniformity in adding mental health variables, such
as anxiety, as a chronic illness rather than as an outcome of physical
illness (Schafer et al., 2010; Sells et al., 2009), we conducted a
separate parallel analysis of a mental health multimorbidity cluster
(described subsequently).

For this study we employed a subset of the participants who
were 65 years of age and older and were diagnosed with at least two
multimorbid chronic conditions (n = 17,148). We used weighted
frequencies for the descriptive analyses, and unweighted frequen-
cies for the multivariate analyses, which when weighted equaled
12,272 (because of oversampling of older age groups) participants.

Measures

The validity and reliability of all relevant measures in the CLSA
questionnaires, as well as the references, can be found on the data
portal of the CLSA Web site (wwww.clsa-elcv.ca).

Dependent Variable Development

The primary dependent variable is derived from an ordinal scale
based on the question: "In terms of your own healthy aging, would
you say it is excellent, very good, good, fair, or poor?" The original
Likert ordinal measure ranged from “excellent”, “very good”, “good”,
“fair”, to “poor”. This healthy aging variable was dichotomized into:
“excellent”, “very good”, and “good” (1) and “fair”, and “poor” (0),
with 87.3 per cent in the positive appraisal group (see Table 1). We
contend that older adults with multimorbidity who report higher
levels of healthy aging show higher levels of coping and resilience.

Socio-Demographic Variables

As shown in Table 1, the following socio-demographic indepen-
dent variables were included: age, gender, educational level, total
household income, marital status, and immigration status. Age was
an interval variable and ranged from 65 to 85. Sex was a dichoto-
mous variable coded with females as the reference category. The
education level variable assessed the highest degree, certificate, or
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diploma that the participant had obtained. This ordinal variable
was measured with the following dummy coded categories: “no
post-secondary degree, certificate, or diploma” (reference) “trade
certificate or diploma”, “bachelor’s degree”, “university degree or
certificate above bachelor’s degree”. Total household income was
also dummy coded using the available categories in the data set as
possible responses: “less than $20,000” (reference), “$20,000-
$49,999”, “$50,000-$99,999”, “$100,000-$149,999”, “$150,000 or
above”, and “missing.” Marital status was dichotomized as “single,
never married or never lived with a partner”, “widowed”,
“divorced”, “separated” (reference), and “married/living with a
partner in a common-law relationship”. Immigration status was
dichotomized into “born in Canada” and “immigrant”.

Social and Environmental Variables

Number of friends, number of relatives, housing problems, and
urban/rural status were included as social-environmental covari-
ates. The variable measuring number of friends assessed how many
people a respondent considered to be close friends. Total scores for
this continuous variable ranged from 0 to 90. Number of relatives
was a count of how many other living family members reported in
the participant’s network and had a range of 0 to 100. The housing
problems variable was computed based on an additive scale based
on a series of questions that asked participants if they had answered
‘no’ to the following: condensation; problems with electrical wiring,
plumbing, or heating; infestations; leaking; and noise, as well as
answering ‘yes’ to maintenance and repairs. The urban/rural status
variable was dichotomized into “rural” and “urban.”

Behavioural Lifestyle Variables

Behavioural lifestyle factors/indicators included body mass index
(BMI), physical inactivity, smoking, restless sleep, skipped meals
and poor appetite. These were derived from multimorbidity and
healthy aging research studies related to lifestyle factors
(Agborsangaya, Ngwakongnwi, et al, 2013; Autenrieth et al,
2013; Canizares et al., 2017; Kendig et al., 2014; Wister, Cosco,
et al,, 2020). BMI was dummy coded into categories using normal
(18.5-24.9) as the reference group, underweight (< 18.49), over-
weight (25-29.9), and obese (> 30). The physical inactivity measure
was based on the Physical Activity Scale for the Elderly (PASE)
(Smith, 1991). This variable asked how many hours per day a
respondent engaged in sitting activities, which has been associated
with poor health outcomes (Guralnik et al., 1994). This variable
used the response set: sitting “less than 1 hour”, “1 hour but less
than 2 hours”, “2 hours but less than 4 hours”, and “4 hours or
more”. The smoking variable was used based on responses to the
question of whether or not a respondent had smoked cigarettes in
the past 30 days. Restless sleep was a single item measure taken
from the 10-item Center for Epidemiological Studies Depression
Scale that assessed how frequently a respondent experienced rest-
less sleep per week. This variable had the possible responses: “all of
the time (5-7 days)”, “occasionally (3-4 days)”, “some of the time
(1-2 days)”, or “rarely or never (< 1 day)”. Lastly, two eating
variables were also included. The first was a variable measuring
the degree to which a participant generally described his or her
appetite. This variable included the responses: “poor”, “fair”,
“good”, and “very good”. The second variable was based on an
ordinal response to a question as to the frequency of skipping
meals. This was dichotomized into “rarely or never” and “some-
times to always”.
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Health Context Variables

Scales measuring pain, the Older Americans Resources and Ser-
vices (OARS) physical activities of daily living scale, and multi-
morbidity scales were incorporated in order to capture the illness
context. Pain was measured using an ordinal variable based on
responses to a question pertaining to the usual intensity of pain or
discomfort and included “none”, “mild”, “moderate”, and “severe”.
The OARS physical activities of daily living scale measured the
degree to which a respondent experienced restriction-free physical
mobility. This variable ranged in scores from 2 to 14 with higher
scores representing better mobility. Multimorbidity was measured
based on a scale of 27 chronic conditions including: Alzheimer’s
disease, back problems, bowel incontinence, cancer, cataracts, dia-
betes, epilepsy, glaucoma, heart attack, heart disease, high blood
pressure, irritable bowel syndrome, kidney disease, Parkinson’s
disease, peripheral vascular disease, lung disease, macular degen-
eration, multiple sclerosis, osteoarthritis, osteoporosis, migraine
headaches, rheumatoid arthritis, stroke, thyroid problems, tran-
sient ischemic attack, ulcer, and urinary incontinence. This base
multimorbidity 27 additive scale was included as the final health
factor, because individuals can have more than two chronic ill-
nesses. This variable was called “co-morbidity” for the specific
cluster conditions because it included concurrent chronic condi-
tions beyond those included in each cluster.

The independent variable with a significant amount of missing
data was total household income. The missing data were added as a
separate category and were dummy coded. The small amount (<
5%) of missing data for the remaining variables was recoded to the
respective means (continuous) or modes (categorical). Missing
data were also removed and analyses repeated with no changes to
the substantive findings.

Data Analysis

After validating assumptions, binary logistic regression modeling
was employed using SPSS 24 in order to determine the associations
between the dichotomized healthy aging variable and four sequen-
tially ordered blocks of predictors: (1) socio-demographic,
(2) social/environmental, (3) behavioural lifestyle, and (4) illness
context. Logistic regression is a technique that has been specifically
developed to examine dichotomous associations, especially those
that are positively skewed such as the one used in this research.
Model odds ratios (ORs), ORs, and significance levels are reported.
In addition, logistic regression analyses of healthy aging were
conducted on individuals with multimorbidity (two or more con-
ditions), as well as the three multimorbidity clusters. Logistic
regression removes the weighting when generating models.

Multimorbidity Cluster Subsample Rationale

Additional analyses were conducted on three multimorbidity clus-
ters. Although the “two or more illnesses” definition has been widely
used in multimorbidity studies, some researchers contend that this
approach does not account for the fact that illnesses vary in their
influence on aging, and furthermore, that some illnesses more than
others have been found to occur concurrently (Prados-Torres et al.,
2012). Two of the most prevalent statistical methods include latent
class analysis (see Whitson et al, 2016) and tetrachoric factor
analysis (see Schafer et al, 2010). Although there is a lack of
consensus pertaining to illness clusters to date, we identify, a priori,
three separate clusters for subsequent analyses that have a high
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Table 1. Descriptive data for dependent and independent variables for Canadians 65 years of age or older with two or more chronic conditions, CLSA weighted

(n = 12,272)

Dependent Variable

Frequency (%)

Perceived healthy aging

Poor / Fair

1,135 (9.2)

Good / Very good / Excellent

11,137 (90.8)

Continuous Independent Variables Range Mean Standard Deviation
Age 65 to 89 73.10 5.70
Number of friends 0 to 90 5.81 7.48
Number of relatives 0 to 100 31.34 26.90
OARS ADL Scale 2to 14 13.56 0.91
Multimorbidity 27 Scale 2to 16 4.07 1.99

Independent Variables

Frequency (%)

Gender Female 6,926 (56.4)
Male 5,346 (43.6)
Education No post-secondary degree, certificate, or diploma 4,090 (33.3)
Trade certificate or diploma 4,014 (32.7)
Bachelor’s degree 2,118 (17.3)
University degree or certificate above bachelor’s 2,050 (16.7)
Household income <$20,000 per year 874 (7.1)
$20,000-$49,999 4,381 (35.7)
$50,000-$99,999 4,171 (34.0)
$100,000-$149,999 1,196 (9.7)
>$150,000 555 (4.5)
Missing 1,096 (8.9)
Marital status Not married 4,307 (35.1)
Married or common law 7,965 (64.9)
Immigration status Born in Canada 9,979 (81.3)
Immigrant 2,293 (18.7)
Province Ontario 2,743 (22.3)
Alberta 1,000 (8.2)
British Columbia 2,039 (16.6)
Manitoba 1,137 (9.3)
New Brunswick 363 (3.0)
Newfoundland and Labrador 786 (6.4)
Nova Scotia 1,104 (9.0)
Prince Edward Island 306 (2.5)
Quebec 2,413 (19.7)
Saskatchewan 381 (3.1)
Housing problems No 10,192 (83.1)
Yes 2,080 (16.9)
Urban/rural status Rural 1,677 (13.7)
Urban 10,595 (86.3)
Body mass index Normal 3,526 (28.7)
Underweight 112 (0.9)
Overweight 5,171 (42.1)
Obese 3,464 (28.2)
(Continued)
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Table 1. Continued
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Independent Variables

Frequency (%)

Inactivity <1 hour 212 (1.7)
1 hour but less than 2 hours 1,169 (9.5)
2 hours but less than 4 hours 4,682 (38.2)
>4 hours 6,209 (50.6)
Smoking Smoked in the last 30 days 725 (5.9)
Has not smoked in the last 30 days 11,547 (94.1)
Restless sleep All of the time (5-7 days) 1,975 (16.1)
Occasionally (3-4 days) 2,314 (18.9)
Some of the time (1-2 days) 3,400 (27.7)
Rarely or never (less than 1 day) 4,584 (37.3)
Appetite Poor 212 (1.7)
Fair 727 (5.9)
Good 4,553 (37.1)
Very good 6,780 (55.3)
Skipped meals Sometimes to always 2,200 (17.9)

Rarely or never

10,072 (82.1)

Pain None 7,112 (57.9)
Mild 1,858 (15.1)
Moderate 2,715 (22.1)
Severe 587 (4.8)

Note: CLSA = Canadian Longitudinal Study on Aging; OARS ADL = Older Americans Resources and Services Activities of Daily Living.

degree of research support because of their overlap in occurrence and
symptoms. These entail: (1) a cardiovascular and metabolic cluster
(n = 5,112), including heart disease, diabetes, and high blood pres-
sure (Cornell, Pugh, & Williams, 2007; Freund, Kuna, Ose, Szecse-
nyi, & Peters-Klimm, 2012; Holden et al,, 2011; Kirchberger et al.,
2012; Ng, Holden, & Sun, 2012; Schafer et al., 2010); (2) a musculs-
keletal cluster (n = 2,245) composed of osteoarthritis, osteoporosis,
and chronic lower back problem (Holden et al., 2011; Schafer et al.,
2010); and (3) a mental health cluster (1,156), given that mood
disorder, anxiety disorder, and migraine headache are often found
to co-occur (Kirchberger et al., 2012; Schafer et al., 2010) (Table 2).

Results

Two or More Multimorbid Conditions Logistic
Regression Analysis

Only results in the final model are presented for each subsequent
section. Among the sample of persons 65 years of age or older who
had two or more chronic conditions, healthy aging was found to be
associated with 14 variables (model x* =1,175.89, p < 0.001). For the
socio-demographic model, a negative association was found for being
male rather than female (OR = 0.50, p < 0.001, confidence interval
[CI] 0.43-0.58); positive associations for age (OR = 1.03, CI 1.02-
1.05, p < 0.001); education level: trade certificate or diploma (OR =
1.24, CI 1.06-1.44, p < 0.05), bachelor’s degree (OR =1.37, CI 1.11-
1.69, p <0.01), university or certificate above bachelor’s degree (OR =
1.71, CI 1.34-2.17, p < 0.001), compared with no post-secondary
degree or certificate; household income: $50,000-$99,999 (OR = 1.47,
CI1.13-1.92,p < 0.01), $100,000-$149,999 (OR = 1.98, CI 1.36-2.89,
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p <0.001), $150,000 and higher (OR = 1.88, CI 1.16-2.90, p < 0.01),
compared with less than $20,000; and an inverse association with one
provincial contrast, Saskatchewan (OR = 0.62, CI 0.43-0.90, p <
0.05), compared with Ontario. Among the social/environmental
model, healthy aging was associated with number of friends (OR =
1.02,CI1.01-1.03, p < 0.001), and number of relatives (OR = 1.01, CI
1.00-1.01, p < 0.05). Turning to the behavioural/lifestyle model, the
factors associated with healthy aging include both positive and
inverse associations with body mass index: overweight (OR = 1.25,
CI 1.05-1.49, p < 0.05), obese (OR = 0.78, CI 0.65-0.93, p < 0.01),
compared with normal weight; and positive associations with not
smoking (OR = 1.40, CI 1.11-1.77, p < 0.01), compared with smok-
ing; restless sleep: occasionally (OR = 1.52, CI 1.24-1.86, p < 0.001),
some of the time (OR = 1.56, CI 1.29-1.88, p < 0.001), rarely or never
(OR = 1.67, CI 1.39-1.99, p < 0.001), compared with all of the time;
and appetite: good (OR = 2.20, CI 1.53-3.16, p < 0.001), very good
(OR=2.53,CI 1.75-3.65, p < 0.001), compared with poor. The illness
context model variables inversely associated with healthy aging was
pain: mild (OR = 0.78, C1 0.64-0.95, p < 0.05), moderate (OR = 0.56,
CI 0.47-0.65, p < 0.001), severe (OR = 0.42,CI 0.33-0.53, p < 0.001),
compared with none; the OARS physical activities of daily living
scale was positively associated (OR = 1.30, CI 1.22-1.38, p < 0.001);
and the multimorbidity 27 scale exhibited an inverse relationship
with healthy aging (OR = 0.80, CI 0.77-0.82, p < 0.001) (Table 3).

Cardiovascular and Metabolic Cluster Logistic
Regression Analysis

Ten variables were found to be associated with healthy aging for the
sample of persons 65 years of age and older who had two or more of
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Table 2. Hierarchical logistic regression of perceived healthy aging among multimorbid (>2 conditions, age >65), CLSA unweighted (n = 17,148)

Model 1 Model 2 Model 3 Model 4
0Odds Ratio Odds Ratio Odds Ratio Odds Ratio
(95% Cl) (95% CI) (95% CI) (95% Cl)
1) Sociodemographic model
Age 1.02%** 1.02*** 1.01* 1.03***
(1.01-1.03) (1.01-1.03) (1.00-1.03) (1.02-1.05)
Gender—male (female—ref) 0.69*** 0.69*** 0.66*** 0.50***
(0.60-0.79) (0.60-0.79) (0.57-0.76) (0.43-0.58)
Education level (no post-sec. deg., cert., or dipl.—ref)
Trade certificate or diploma 1.24** 1.26** 1.19* 1.24*
(1.08-1.44) (1.09-1.45) (1.02-1.38) (1.06-1.44)
Bachelor’s degree 1.55*** 1.58*** 1.40** 1.37**
(1.27 to 1.89) (1.30 to 1.93) (1.14 to 1.71) (1.11 to 1.69)
University or certificate above bachelor’s degree 1.93*** 1.97*** 1.70** 171
(1.54-2.42) (1.57-2.47) (1.35-2.15) (1.34-2.17)
Household income (<$20,000 per year—ref)
$20,000-$49,999 1.49*** 1.47*** 1.32* 1.19
(1.20-1.85) (1.19-1.82) (1.05-1.65) (0.94-1.51)
$50,000-$99,999 2.12*** 2.09*** 1.76*** 1.47%*
(1.66 -2.70) (1.64-2.67) (1.36-2.26) (1.13-1.92)
$100,000-$149,999 3.24*** 3.19%** 2.57*** 1.98***
(2.27-4.61) (2.19-4.44) (1.79-3.70) (1.36-2.89)
>$150,000 2.85*** 2.81*** 2.29*** 1.88**
(1.84-4.41) (1.81-4.35) (1.46-3.59) (1.16-2.90)
Missing 1.58** 1.57* 1.36* 1.24
(1.20-2.10) (1.19-2.08) (1.02-1.82) (0.92-1.69)
Marital status—married or common-law (not married—ref) 1.19* 1.16 1.05 1.06
(1.03-1.38) (1.00-1.34) (0.91-1.23) (0.90-1.24)
Immigration status—immigrant (born in Canada-ref) .90 .92 91 .85
(0.76-1.06) (0.78-1.09) (0.76-1.07) (0.71-1.02)
Province (Ontario—ref)
Alberta 0.81 0.81 0.84 0.84
(0.64-0.104) (0.63-1.03) (0.65-1.08) (0.64-1.09)
British Columbia 1.04 1.05 1.02 1.00
(0.84-1.28) (0.85-1.29) (0.82-1.26) (0.80-1.25)
Manitoba 0.91 0.89 0.93 0.88
(0.71-1.15) (0.70-1.13) (0.72-1.19) (0.68-1.14)
New Brunswick .85 .81 a7 .79
(0.60-1.20) (0.57-1.15) (0.54-1.11) (0.54-1.14)
Newfoundland and Labrador 0.93 0.91 0.82 0.79
(0.70-1.22) (0.69-1.20) (0.62-1.09) (0.59-1.06)
Nova Scotia 1.04 1.03 i99) 895}
(0.81-1.33) (0.81-1.33) (0.76-1.27) (0.73-1.24)
Prince Edward Island 1.46 1.34 1.30 1.34
(0.91-2.32) (0.84-2.15) (0.80-2.10) (0.82-2.20)
(Continued)
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Table 2. Continued

Model 1 Model 2 Model 3 Model 4
0Odds Ratio Odds Ratio Odds Ratio Odds Ratio
(95% Cl) (95% Cl) (95% Cl) (95% Cl)
Quebec 1.10 1.12 1.08 1.12
(0.90-1.34) (0.91-1.36) (0.88-1.32) (0.90-1.39)
Saskatchewan 0.78 0.75 0.70* 0.62*
(0.55-1.11) (0.53-1.06) (0.49-0.99) (0.43-0.90)
2) Social/environmental model
Number of friends 1.02*** 1.02** 1.02**
(1.01-1.04) (1.01-1.03) (1.01-1.03)
Number of relatives 1.00 1.00 1.01*
(1.00-1.01) (1.00-1.00) (1.00-1.01)
Housing problems—yes (no housing problems—ref) 0.82* 0.90 1.04
(0.70-0.96) (0.76-1.06) (0.88-1.23)
Urban/rural status—urban (rural—ref) 0.87 0.93 0.95
(0.72-1.05) (0.77-1.13) (0.78-1.16)
3) Behavioral/lifestyle model
BMI (normal—ref)
Underweight 0.72 0.66
(0.40-1.33) (0.35-1.25)
Overweight 1.10 1.25*
(0.93-1.31) (1.05-1.49)
Obese 0.56*** 0.78**
(0.47-0.66) (0.65-0.93)
Inactivity (sitting <1 hour—ref)
1 hour but less than 2 hours 1.04 1.13
(0.59-1.84) (0.63-2.03)
2 hours but less than 4 hours 1.09 1.17
(0.64-1.87) (0.67-2.01)
> 4 hours .65 .76
(0.38-1.10) (0.44-1.31)
Smoking—not in the last 30 days (smoked in the last 30 days—ref) 1.50*** 1.40**
(1.20-1.87) (1.11-1.77)
Restless sleep (all of the time 5-7 days—ref)
Occasionally (3-4 days) 1.79*** 1.52***
(1.48-2.17) (1.24-1.86)
Some of the time (1-2 days) 1.94*** 1.56***
(1.62 to 2.32) (1.29 to 1.88)
Rarely or never (<1 day) 2.15%** 1.67"*
(1.81-2.54) (1.39-1.99)
Appetite (poor—ref)
Fair 1.34 1.16
(0.93-1.95) (0.78-1.72)
Good 2.95*** 2.20***
(2.10-4.15) (1.53-3.16)
(Continued)
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Table 2. Continued
Model 1 Model 2 Model 3 Model 4
Odds Ratio Odds Ratio Odds Ratio 0Odds Ratio
(95% Cl) (95% CI) (95% CI) (95% Cl)
Very good 375" 2.53***
(2.66 to 5.30) (1.75 to 3.65)
Skipped meals—rarely or never (sometimes/often—ref) 1.20* 1.09
(1.02-1.40) (0.92-1.28)
4) Illness context
Pain (none—ref)
Mild 0.78*
(0.64-0.95)
Moderate 0.56***
(0.47-0.65)
Severe 0.42***
(0.33-0.53)
OARS Physical Activities of Daily Living scale 1.30**
(1.22-1.38)
Multimorbidity 27 scale 0.80***
(0.77-0.82)
Model )(2 (df) 210.64*** 244.08*** 678.80*** 1175.89***
(21) (25) (39) (44)

Note. *p < 0.05, **p < 0.01, ***p < 0.001.

Ref = reference category; CLSA = Canadian Longitudinal Study on Aging; Cl = confidence interval; OARS = Older Americans Resources and Services; BMI = body mass index.

the following chronic conditions: heart disease, diabetes, and high
blood pressure (model x> = 369.73, p < 0.001). For the socio-
demographic model, these factors were age (OR = 1.02, CI
1.00-1.04; p < 0.05); an inverse association with being male rather
than female (OR = 0.59, CI 47-0.74, p <0.001); and positive
associations with education level: university or certificate above
bachelor’s degree (OR = 1.51, CI 1.04-2.19, p < 0.05), compared
with no post-secondary degree or certificate; and, household
income: $50,000-$99,999 (OR = 1.78, CI 1.20-2.64, p < 0.01),
$100,000-$149,999 (OR = 1.77, CI 1.02-3.07, p < 0.05), compared
with less than $20,000. Variables associated with healthy aging
among the behavioural/lifestyle model included restless sleep:
occasionally (OR = 1.37, CI = 1.00-1.84), p < 0.05, some of the
time (OR=1.53,CI 1.15-2.03, p < 0.01), rarely or never (OR =1.53,
CI 1.18-2.0, p < 0.01), compared with all of the time; and better
appetite: good (OR =2.33, p <0.001, CI 1.38-3.92, p < 0.01) or very
good (OR = 2.64, CI 1.56-4.46, p < 0.001), compared with poor.
The illness context model factors associated with healthy aging
were less pain: moderate (OR =0.70, CI 0.54-0.88, p < 0.00), severe
(OR =0.42, CI 0.30-0.59, p < 0.001), compared with none; greater
functional status using the OARS physical activities of daily living
scale (OR = 1.27, CI 1.16-1.39, p < 0.001); and the cardiovascular
and metabolic comorbidity scale (OR = 0.85, CI 0.81-0.89, p <
0.001) (Table 4).

Musculoskeletal Cluster Logistic Regression Analysis

For the sample of persons 65 years of age and older who had two or
more of the following chronic conditions: osteoarthritis,
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osteoporosis, and chronic lower back problems, healthy aging
was also found to be associated with nine variables (model x* =
227.71, p < 0.001). In the socio-demographic model, healthy aging
was positively associated with age (OR = 1.04, CI 1.01-1.07, p <
0.05); inversely associated with being male rather than female
(OR = 0.67, CI 0.46-0.96, p < 0.05); and being an immigrant
(OR = 0.53, CI 0.36-0.78, p < 0.01), compared with being native
born. The behavioural/lifestyle model factors associated with
healthy aging were high body mass index: being obese (OR =
0.55,CI 0.36-0.84, p < 0.01), compared with being a normal weight;
not smoking (OR 1.72, CI 1.01-2.94, p < 0.05); restless sleep:
occasionally (OR 1.74, CI 1.09-2.79, p < 0.05), some of the time
(OR =1.72, CI 1.12-2.66, p < 0.05), rarely, or never (OR = 1.74, CI
1.16-2.61, p < 0.01), compared with all of the time; and better
appetite: fair (OR = 0.28, CI 0.10-0.77, p 0.05), compared with
poor. Variables associated with healthy aging in the illness context
model included less pain: moderate (OR = 0.58, CI 0.40-0.86, p <
0.01), severe (OR = 0.51, CI 0.30-0.87, p < 0.05), compared with
none; greater functional ability based on the OARS physical activ-
ities of daily living scale (OR = 1.32, CI 1.16-1.51, p < 0.001); and
inversely associated with the musculoskeletal comorbidity scale
(OR = 0.85, CI 0.79-0.90, p < 0.001) (Table 5).

Mental Health Cluster Logistic Regression Analysis

Among the sample of persons 65 years of age or older who had two
or more of the following chronic conditions: anxiety disorder,
mood disorder, and migraine headache, healthy aging was found
to be associated with 11 variables (model X2 = 162.56, p < 0.001).
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Table 3. Hierarchical logistic regression of perceived healthy aging among multimorbid (> 2 conditions, > 65 years of age) cardiovascular and metabolic cluster,
CLSA unweighted (n = 5,112)

Model 1 Model 2 Model 3 Model 4
0Odds Ratio 0dds Ratio 0dds Ratio 0dds Ratio
(95% ClI) (95% CI) (95% CI) (95% CI)
1) Sociodemographic model
Age 1.02* 1.02* 1.01 1.02*
(1.00-1.04) (1.00-1.04) (0.99-1.03) (1.00-1.04)
Gender—male (female—ref) 0.89 0.89 0.81* 0.59***
(0.73-1.09) (0.72-1.09) (0.65-1.00) (0.47-0.74)
Education level (no post-sec. deg., cert., or dipl.—ref)
Trade certificate or diploma 1.14 1.15 1.07 111
(0.92-1.41) (0.93-1.43) (0.85-1.33) (0.88-1.39)
Bachelor’s degree 1.43* 1.45* 1.28 1.30
(1.05-1.94) (1.07-1.97) (0.93-1.75) (0.94-1.80)
University or certificate above bachelor’s degree 1.63** 1.67* 1.46* 1.51*
(1.15-2.33) (1.17-2.38) (1.02-2.11) (1.04-2.19)
Household income (< $20,000 per year—ref)
$20,000-$49,999 1.48* 1.48* 1.36 1.29
(1.08-2.04) (1.07-2.03) (0.98-1.90) (0.91-1.82)
$50,000-$99,999 2.31%** 2.32%** 2.07*** 1.78**
(1.60-3.32) (1.61-3.35) (1.41-3.03) (1.20-2.64)
$100,000-$149,999 2.60*** 2.63*** 2.26** 1.77*
(1.55-4.35) (1.57-4.43) (1.32-3.85) (1.02-3.07)
>$150,000 and over 2.34** 2.34** 2.00* 1.75
(1.24-4.35) (1.25-4.39) (1.05-3.81) (0.91-3.39)
Missing 1.50 1.53* 1.45 1.40
(1.00 to 2.27) (1.01 to 2.33) (.94 to0 2.32) (.90 to 2.19)
Marital status—married or common-law (not married—ref ) 1.05 1.02 0.96 0.96
(.84 t0 1.32) (.81 to 1.28) (.76 to 1.21) (.76 t0 1.22)
Immigration status—immigrant (born in Canada—ref) 1.07 1.10 1.08 1.05
(0.83-1.39) (0.84-1.43) (0.82-1.42) (0.79-1.39)
Province (Ontario—ref)
Alberta 0.76 0.78 0.82 0.81
(0.52-1.10) (0.53-1.13) (0.56-1.20) (0.54-1.20)
British Columbia 1.03 1.04 1.00 0.95
(0.74-1.43) (0.75-1.45) (0.71-1.40) (0.67-1.34)
Manitoba 0.91 0.91 0.91 0.87
(0.64-1.30) (0.64-1.31) (0.63-1.32) (0.59-1.27)
New Brunswick 0.70 0.67 0.64 0.64
(0.42-1.16) (0.40-1.11) (0.38-1.08) (0.37-1.11)
Newfoundland and Labrador 0.95 0.94 0.86 0.83
(0.62-1.43) (0.62-1.44) (0.56-1.32) (0.53-1.30)
Nova Scotia 1.07 1.08 1.00 0.94
(0.74-1.55) (0.74-1.56) (0.68-1.46) (0.64-1.38)
Prince Edward Island 1.34 1.22 1.16 1.14
(0.67-2.68) (0.61-2.44) (0.57-2.35) (0.55-2.37)
(Continued)
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Table 3. Continued

Model 1 Model 2 Model 3 Model 4
Odds Ratio 0Odds Ratio Odds Ratio 0Odds Ratio
(95% CI) (95% Cl) (95% Cl) (95% Cl)
Quebec 1.13 1.15 1.10 1.14
(0.84-1.52) (0.85-1.56) (0.80-1.50) (0.82-1.57)
Saskatchewan 0.85 0.86 0.77 0.69
(0.49-1.49) (0.49-1.50) (0.43-1.35) (0.38-1.24)
2) Social/environmental model
Number of friends 1.02* 1.02* 1.01
(1.00-1.03) (1.00-1.03) (1.00-1.03)
Number of relatives 1.00 1.00 1.00
(1.00-1.01) (1.00-1.01) (1.00-1.01)
Housing problems—yes (no housing problems—ref) 0.84 0.89 1.00
(0.67-1.07) (0.69-1.14) (0.78-1.30)
Urban/rural status—urban (rural—ref) a7 .83 .87
(0.57-1.03) (0.61-1.11) (0.64-1.18)
3) Behavioral/lifestyle model
BMI (normal—ref)
Underweight 1.47 1.55
(0.22-9.49) (0.23-10.52)
Overweight 1.33 1.34
(.99 to 1.77) (1.00 to 1.81)
Obese 0.69* 0.80
(0.53-0.92) (0.60-1.07)
Inactivity (sitting < 1 hour—ref)
1 hour but less than 2 hours 1.83 1.89
(0.84-4.02) (0.84-4.24)
2 hours but less than 4 hours 1.91 1.90
(0.93-3.91) (0.91-3.97)
>4 hours 1.19 133
(0.59-2.40) (0.64-2.74)
Smoking—not in the last 30 days (smoked in the last 30 days—ref) 1.54* 1.43
(1.10-2.17) (1.00-2.04)
Restless sleep (all of the time 5-7 days—ref)
Occasionally (3-4 days) 1.55** 1.37*
(1.15-2.07) (1.00-1.84)
Some of the time (1-2 days) 1.82*** 1.53**
(1.38-2.39) (1.15-2.03)
Rarely or never (less than 1 day) 1.84*** 1.53**
(1.43-2.38) (1.18-2.00)
Appetite (poor—ref)
Fair 1.60 1.49
(0.93-2.78) (0.83-2.63)
Good 2.80*** 2.33*
(1.71-4.58) (1.38-3.92)
(Continued)
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Model 1 Model 2 Model 3 Model 4
Odds Ratio 0Odds Ratio Odds Ratio Odds Ratio
(95% Cl) (95% Cl) (95% CI) (95% Cl)
Very good 347 2.64***
(2.11-5.71) (1.56-4.46)
Skipped meals—rarely or never (sometimes/often—ref) 1.11 1.02
(0.87-1.40) (0.80-1.31)
4) Illness context
Pain (none—ref)
Mild 0.95
(0.70-1.30)
Moderate 0.70**
(0.54-0.88)
Severe 0.42%**
(0.30-0.59)
OARS Physical Activities of Daily Living scale 1.27***
(1.16-1.39)
Cardiovascular and Metabolic Comorbidity scale 0.85***
(0.81-0.89)
Model XZ (df) 71.40%** 83.62*** 227.02*** 369.73***
(21) (25) (39) (44)

Note. *p < 0.05, **p < 0.01, ***p < 0.001

Ref = reference category; CLSA = Canadian Longitudinal Study on Aging; Cl = confidence interval; OARS = Older Americans Resources and Services; BMI = body mass index.

For the socio-demographic model, healthy aging was positively
associated with age (OR = 1.08, CI 1.03-1.13, p < 0.01); inversely
with being male rather than female (OR = 0.49, CI 0.30-0.80, p <
0.01); and Province: Newfoundland and Labrador (OR = 0.38, CI
0.16-0.92, p < 0.05), rather than Ontario. Healthy aging was also
positively associated with the social/environmental model factors,
including: number of friends (OR = 1.07, CI 1.01-1.14, p < 0.05)
and urban status (OR = 1.87, CI 1.05-3.34, p < 0.05), compared
with rural. The behavioural/lifestyle model factors associated with
healthy aging were high body mass index: being obese (OR = 0.54,
CI 0.31-0.93, p < 0.05), compared with being normal weight;
restless sleep: occasionally (OR = 2.68, CI 1.42-5.08, p < 0.01),
rarely or never (OR = 1.80, CI 1.06-3.06, p < 0.05); and better
appetite: very good (OR = 3.10, CI 1.27-7.54, p < 0.05), compared
with poor. Among the illness context variables, healthy aging was
inversely associated with a moderate level of pain (OR = 0.61, CI
0.38-0.99, p < 0.05) compared to none; positively associated with
the OARS physical activities of daily living scale (OR = 1.47, CI
1.24-1.74, p < 0.001); and inversely with the mental health co-
morbidity scale (OR = 0.89, CI 0.82-0.97, p < 0.05).

Discussion

The concurrence of two or more chronic illnesses is increasingly
common among older adults, and presents a set of adversities that
limit physiological, psychological and social dimensions of aging
(Agborsangaya, Ngwakongnwi, et al., 2013). This article extends
our understanding of how and why some individuals are able to
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perceive themselves as aging in a healthy manner based on an
examination of social determinants of health and health behav-
iours. Perceptions of healthy aging, similar to research using self-
rated health, can be a powerful global indicator of health-related
quality of life, and may be indicative of resilience among persons
facing the everyday adversities connected to multimorbidity
(Galenkamp et al., 2011). It is argued that appraisals of healthy
aging, albeit not well understood, reflect comparisons with other
older adults, but also capture elements of process linked to aging.
Using baseline data from the CLSA, this study examined several
major health behaviours that have been associated with morbidity,
mortality, and health-related quality of life. Our analyses focus on
several types of multimorbidity adversity: (1) older persons report-
ing multimorbidity — operationalized as two or more conditions;
and 2) those reporting two or more illnesses that fall within one of
the three major identified clusters of illnesses.

Positive appraisals of healthy aging in the face of multimorbidity
adversity are strongly related to several major health behaviours,
although both similarities and differences occur across the multi-
morbidity clusters under examination. For multimorbidity and the
three illness clusters, healthy aging is consistently associated with
not smoking (except for the mental health cluster), not being obese
(except the cardiovascular and metabolic cluster), better sleep, and
a better appetite, after adjusting for all variables. Smoking habits,
obesity, and food security (availability, access, utilization, stability)
represent three health behaviours and/or contexts that typically
find their place in health behaviour and aging research (Kendig
et al., 2014; Short & Mollborn, 2015) and associated research
focusing on multimorbidity risk (Agborsangaya, Ngwakongnwi,
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Table 4. Hierarchical logistic regression of perceived healthy aging among multimorbid (>2 conditions, >65 years of age), musculoskeletal cluster, CLSA
unweighted (n = 2,245)

Model 1 Model 2 Model 3 Model 4
0Odds Ratio 0dds Ratio 0dds Ratio 0dds Ratio
(95% CI) (95% CI) (95% CI) (95% Cl)
1) Sociodemographic model
Age 1.02 1.02 1.01 1.04*
(1.00-1.05) (0.99-1.05) (0.98-1.04) (1.01-1.07)
Gender—male (female—ref) 0.74 0.73 0.74 0.67*
(0.53-1.03) (0.52-1.01) (0.52-1.05) (0.46-0.96)
Education level (no post-sec. deg., cert., or dipl.—ref)
Trade certificate or diploma 1.20 1.20 1.06 111
(0.86-1.68) (0.86-1.67) (0.74-1.50) (0.77-1.60)
Bachelor’s degree 1.47 1.47 1.30 1.35
(0.93-2.32) (0.93-2.32) (0.81-2.11) (0.82-2.21)
University or certificate above bachelor’s degree 1.44 1.51 1.30 1.34
(0.85-2.42) (0.89-2.55) (0.75-2.24) (0.76-2.34)
Household income (<$20,000 per year—ref)
$20,000-$49,999 1.53 1.53 1.30 1.16
(0.94-2.49) (0.94-2.51) (0.77-2.19) (0.67-2.01)
$50,000-$99,999 2.29** 2.28** 1.80 1.42
(1.30-4.04) (1.29-4.02) (0.99-3.28) (0.76-2.67)
$100,000-$149,999 2.57* 2.51* 2.09 1.40
(1.15-5.71) (1.13-5.60) (0.90-4.85) (0.58-3.34)
>$150,000 11.82** 11.67** 6.64* 4.76
(1.99-70.29) (1.96-69.44) (1.09-40.65) (0.77-29.53)
Missing 1.54 1.55 1.21 1.09
(0.83-2.86) (0.84-2.88) (0.63-2.33) (0.55-2.17)
Marital status—married or common-law (not married—ref) 1.11 1.09 1.06 1.13
(0.80-1.54) (0.79-1.52) (0.75-1.50) (0.79-1.63)
Immigration status—immigrant (born in Canada—ref) 0.64* 0.63* 0.58** 0.53**
(0.45-0.91) (0.44-0.90) (0.40-0.84) (0.36-0.78)
Province (Ontario—ref)
Alberta 0.84 0.85 0.85 0.75
(0.47-1.49) (0.48-1.52) (0.46-1.56) (0.40-1.42)
British Columbia 0.68 0.69 0.66 0.63
(0.43-1.06) (0.44-1.09) (0.41-1.05) (0.39-1.03)
Manitoba 0.74 0.74 0.71 0.60
(0.43-1.27) (0.43-1.28) (0.40-1.26) (0.33-1.09)
New Brunswick 0.85 0.87 0.72 0.83
(0.37-1.96) (0.37-2.01) (0.30-1.72) (0.33-2.11)
Newfoundland and Labrador 0.59 0.60 0.58 0.45
(0.34-1.04) (0.34-1.06) (0.32-1.04) (0.24-0.84)
Nova Scotia 1.34 1.36 1.17 1.15
(0.70-2.59) (0.71-2.63) (0.59-2.30) (0.57-2.32)
Prince Edward Island 0.94 0.93 1.03 0.96
(0.34-2.60) (0.33-2.58) (0.35-3.03) (0.32-2.93)
(Continued)
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Table 4. Continued

Model 1 Model 2 Model 3 Model 4
Odds Ratio 0Odds Ratio Odds Ratio Odds Ratio
(95% CI) (95% Cl) (95% CI) (95% Cl)
Quebec 0.87 0.90 0.75 0.84
(0.54-1.39) (0.56-1.45) (0.46-1.23) (0.50-1.42)
Saskatchewan 0.87 0.90 0.76 0.62
(0.36-2.08) (0.37-2.17) (0.31-1.90) (0.24-1.60)
2) Social/environmental model
Number of friends 1.01 1.00 1.00
(0.98-1.03) (0.98-1.03) (0.97-1.02)
Number of relatives 1.00 1.00 1.00
(1.00-1.01) (0.99-1.01) (0.99-1.01)
Housing problems—yes (no housing problems—ref) 0.69* 0.75 0.87
(.50 to .96) (.53 to 1.07) (.60 to 1.25)
Urban/rural status—urban (rural—ref) 0.93 0.99 1.13
(0.59-1.45) (0.62-1.58) (0.70-1.82)
3) Behavioral/lifestyle model
BMI (normal—ref)
Underweight 111 1.09
(0.27-4.44) (0.25-4.71)
Overweight 0.78 0.94
(0.53-1.17) (0.62-1.42)
Obese 0.38*** 0.55**
(0.25-0.56) (0.36-0.84)
Inactivity (sitting < 1 hour—ref)
1 hour but less than 2 hours 0.92 0.87
(0.21-4.08) (0.19-4.02)
2 hours but less than 4 hours 0.93 0.85
(0.23-3.83) (0.20-3.61)
>4 hours 0.63 0.65
(0.16-2.54) (0.15-2.72)
Smoking—not in the last 30 days (smoked in the last 30 days—ref) 1.88* 1.72*
(1.13-3.15) (1.01-2.94)
Restless sleep (all of the time 5-7 days—ref)
Occasionally (3-4 days) 2.12%* 1.74*
(1.35-3.34) (1.09-2.79)
Some of the time (1-2 days) 2.15*** 1.72*
(1.42-3.25) (1.12-2.66)
Rarely or never (< 1 day) 2.11%** 1.74**
(1.43-3.11) (1.16-2.61)
Appetite (poor—ref)
Fair 0.41 0.28*
(0.16-1.06) (0.10-0.77)
Good 1.04 0.72
(0.43-2.51) (0.28-1.84)
(Continued)
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Table 4. Continued
Model 1 Model 2 Model 3 Model 4
Odds Ratio 0Odds Ratio 0Odds Ratio 0Odds Ratio
(95% Cl) (95% Cl) (95% CI) (95% Cl)
Very good 1.23 0.79
(.51 to 3.00) (.31 to 2.03)
Skipped meals—rarely or never (sometimes/often—ref) 1.37 1.29
(0.95-1.96) (0.88-1.87)
4) Illness context
Pain (none—ref)
Mild 0.83
(0.51-1.34)
Moderate 0.58**
(0.40-0.86)
Severe 0.51*
(0.30-0.87)
OARS Physical Activities of Daily Living scale 1.32**
(1.16-1.51)
Musculoskeletal Comorbidity scale 0.85***
(0.79-0.90)
Model y* (df) 46.69** 52.12** 152.38*** 227.71%**
(21) (25) (39) (44)

Note. *p < 0.05, **p < 0.01, ***p < 0.001

Ref = reference category; CLSA = Canadian Longitudinal Study on Aging; Cl = confidence interval; OARS = Older Americans Resources and Services; BMI = body mass index.

et al,, 2013; Canizares et al., 2017; Skivington, Katikireddi, Leyland,
Hunt, & Mercer, 2015). Smoking can also negatively affect
appraisals of healthy aging and resilience among persons with
multiple chronic illnesses, perhaps because of its addictive proper-
ties. Obesity increases the seriousness of related symptoms, and
illness coping responses (Agborsangaya, Ngwakongnwi, et al.,
2013; Canizares et al., 2017; Kendig et al., 2014). We also found
that a good appetite augments positive appraisals which is consis-
tent with research that establishes the importance of food security
and multimorbidity risk in old age (Sharkey, 2003). Furthermore,
although less studied, sleep quality also enhances a sense of healthy
aging among those with multimorbidity and underscores its influ-
ence for patterns of recovery and coping that parallels other
research (Ezeamama et al., 2016; Ong et al.,, 2015). These findings
concur with many of the associations uncovered in other studies of
the role of health behaviours in enhancing appraisals of healthy
aging among multimorbid older adults (Stewart & Yuen, 2011;
Windle, 2012; Wister, Cosco, et al., 2020).

It is well established that lifestyle behaviours tend to be rou-
tinized and develop over the life course of individuals. Given their
salience as predictors of perceptions of healthy aging, our findings
elucidate the ways in which health and healthy behaviours can be
understood within a social determinants and health behaviour
framework (Short & Mollborn, 2015) and in terms of understand-
ing resilience as a process and the centrality of resources. Health
behaviours are conceptualized as rooted in structural and indi-
vidual opportunities and constraints forming salient resources
that, if available and accessed, can be used to offset the deleterious
aspects of multimorbidity and clusters of illnesses in older adults
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(Wister et al., 2018). This adversity entails symptoms that restrict
functioning; cause pain, stress, anxiety, and discomfort, and
restrict the maintenance of healthy living more generally (Ong
et al., 2015; Sells et al., 2009).

Although we examine the role of health behaviours on percep-
tions of healthy aging among multimorbid individuals, our results
are remarkedly consistent with research on lifestyle predictors of
multiple chronic illnesses. For example, Skivington et al. (2015)
found support for very similar behavioural lifestyle factors on
multimorbidity (two or more conditions) in a longitudinal study
conducted in Scotland. After controlling for socio-demographic
covariates, the authors found that multimorbidity was higher
among smokers than among non-smokers (OR 1.38, 95% CI
1.20-1.60); for those with BMI 30-35 (OR 1.57, 95% CI 1.22-
2.01) and > 35 (OR 2.21, 95% CI 1.40-3.48) compared with those
with BMI 20-25; for those with poor diet (OR 1.28, 95% CI 1.05-
1.57); and for those in the lowest compared with the highest income
tertile (OR 1.29, 95% CI 1.03-1.54). These similarities reinforce the
key role that health behaviours play in shaping healthy aging and
multimorbidity coping processes.

The absence of support for the effect of physical inactivity on
perceptions of healthy aging, while seemingly counterintuitive, is
consistent with other multimorbidity research, even longitudinal
studies (e.g., Autenrieth et al., 2013; Canizares et al., 2017). One
explanation is that long-term inactivity may be more important
for health outcomes, and/or more relevant for particular sub-
groups of older adults, such that associations are not supported
after adjusting for socio-demographic and social/environmental
variables.
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Table 5. Hierarchical logistic regression of perceived healthy aging among multimorbid (>2 conditions, >65), mental health cluster, CLSA unweighted (n = 1,156)

Model 1 Model 2 Model 3 Model 4
Odds Ratio Odds Ratio Odds Ratio Odds Ratio
(95% Cl) (95% Cl) (95% Cl) (95% CI)
1) Sociodemographic model
Age 1.04* 1.04* 1.04* 1.08**
(1.00-1.08) (1.00-1.08) (1.00-1.09) (1.03-1.13)
Gender—male (female—ref) 0.56* 0.62* 0.60* 0.49**
(.37 to .86) (.40 to .96) (.38 t0 .95) (.30 to .80)
Education level (no post-sec. deg., cert., or dipl—ref)
Trade certificate or diploma 1.33 1.34 1.33 1.43
(0.87-2.03) (0.87-2.06) (0.84-2.12) (0.88-2.32)
Bachelor’s degree 1.70 1.72 1.64 1.67
(0.95-3.05) (0.95-3.11) (0.87-3.08) (0.87-3.20)
University or certificate above bachelor’s degree 1.98* 1.92* 1.62 1.64
(1.05-3.74) (1.01-3.66) (0.82-3.20) (0.81-3.32)
Household income (<$20,000 per year—ref)
$20,000-$49,999 1.05 .99 .90 75
(0.60-1.86) (0.55-1.76) (0.48-1.69) (0.39-1.46)
$50,000-$99,999 1.38 1.26 1.05 0.85
(0.71-2.70) (0.64-2.50) (0.51-2.16) (0.40-1.82)
$100,000-$149,999 2.60 2.27 1.76 131
(0.82-8.23) (0.71-7.28) (0.52-5.99) (0.37-4.68)
>$150,000 4.09 3.40 3.39 4.24
(0.69-24.46) (0.56-20.59) (0.51-22.37) (0.46-39.40)
Missing 0.97 0.98 0.77 0.76
(0.46-2.08) (0.46-2.11) (0.34-1.78) (0.32-1.84)
Marital status—married or common-law (not married—ref) 1.38 1.37 1.38 1.45
(0.90-2.11) (0.89-2.10) (0.87-2.17) (0.90-2.34)
Immigration status—immigrant (born in Canada—ref) 0.70 0.74 0.80 0.80
(0.43-1.11) (0.46-1.21) (0.47-1.35) (0.46-1.38)
Province (Ontario—ref)
Alberta 0.71 0.71 0.83 0.76
(0.32-1.58) (0.32-1.60) (0.34-2.01) (0.30-1.93)
British Columbia 0.73 0.73 0.75 0.67
(0.42-1.28) (0.42-1.28) (0.41-1.36) (0.36-1.25)
Manitoba 0.62 0.61 0.64 0.62
(0.31-1.28) (0.30-1.26) (0.29-1.37) (0.28-1.39)
New Brunswick 91 .90 .94 .98
(0.27-3.01) (0.27-3.07) (0.25-3.59) (0.23-4.15)
Newfoundland and Labrador 0.53 0.56 0.47 0.38*
(0.25-1.15) (0.26-1.22) (0.20-1.09) (0.16-0.92)
Nova Scotia 0.93 1.01 1.23 1.06
(0.44-1.99) (0.47-2.18) (0.54-2.78) (0.46-2.46)
Prince Edward Island 0.61 0.64 0.58 0.43
(0.19-1.96) (0.20-2.09) (0.17-2.06) (0.12-1.53)
(Continued)
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Table 5. Continued

Model 1 Model 2 Model 3 Model 4
Odds Ratio Odds Ratio 0Odds Ratio 0Odds Ratio
(95% Cl) (95% Cl) (95% Cl) (95% Cl)
Quebec 1.13 131 1.14 1.21
(0.61-2.07) (0.70-2.44) (0.60-2.20) (0.61-2.40)
Saskatchewan 0.92 0.90 0.72 0.62
(0.28-2.97) (0.27-2.99) (0.21-2.53) (0.17-2.27)
2) Social/environmental model
Number of friends 1.09** 1.07* 1.07*
(1.03-1.15) (1.01-1.13) (1.01-1.14)
Number of relatives 1.00 1.00 1.01
(1.00-1.01) (1.00-1.01) (1.00-1.01)
Housing problems—yes (no housing problems—ref) 0.92 1.01 1.17
(0.61-1.41) (0.65-1.59) (0.73-1.87)
Urban/rural status-urban (rural—ref) 1.53 1.76 1.87*
(0.90-2.59) (1.00-3.10) (1.05-3.34)
3) Behavioral/lifestyle model
BMI (normal—ref)
Underweight 0.59 0.72
(0.06-5.44) (0.08-6.71)
Overweight 0.76 0.83
(0.44-1.31) (0.47-1.46)
Obese 0.43** 0.54*
(0.26-0.73) (0.31-0.93)
Inactivity (sitting < 1 hour—ref)
1 hour but less than 2 hours 0.81 0.62
(0.10-6.83) (0.07-5.56)
2 hours but less than 4 hours 0.74 0.54
(0.10-5.53) (0.07-4.24)
>4 hours 0.48 0.41
(0.06-3.53) (0.05-3.16)
Smoking—not in the last 30 days (smoked in the last 30 days—ref) 1.08 0.97
(0.56-2.07) (0.49-1.92)
Restless sleep (all of the time 5-7 days—ref)
Occasionally (3-4 days) 3.48*** 2.68**
(1.89-6.41) (1.42-5.08)
Some of the time (1-2 days) 2.10** 1.64
(1.23 to 3.58) (.92 to 2.83)
Rarely or never (< 1 day) 2.27** 1.80*
(1.37-3.75) (1.06-3.06)
Appetite (poor—ref)
Fair 0.97 0.83
(0.39-2.41) (0.32-2.18)
(Continued)
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Model 1 Model 2 Model 3 Model 4
Odds Ratio Odds Ratio Odds Ratio Odds Ratio
(95% Cl) (95% Cl) (95% Cl) (95% CI)
Good 2.12 1.82
(0.93-4.83) (0.76-4.35)
Very good 3.51%* 3.10*
(1.52-8.11) (1.27-7.54)
Skipped meals—rarely or never (sometimes/often—ref) 1.09 .95
(0.70-1.70) (0.59-1.52)
4) Illness context
Pain (none—ref)
Mild 0.73
(0.38-1.39)
Moderate 0.61*
(0.38-0.99)
Severe 0.73
(.36 to 1.48)
OARS Physical Activities of Daily Living scale 1.47**
(1.24-1.74)
Mental Health Multimorbidity scale 0.89*
(0.82-0.97)
Model 2 (df) 34.92* 48.59** 118.42*** 162.56***
(21) (25) (39) (44)

Note. *p < 0.05, **p < 0.01, ***p < 0.001

Ref = reference category; CLSA = Canadian Longitudinal Study on Aging; Cl = confidence interval; OARS = Older Americans Resources and Services; BMI = body mass index.

Several socio-demographic resources were also associated with
healthy aging among those with multimorbidity, indicating posi-
tive resilience. Older age, being female, and higher education and
income (depending on cluster) lead to positive appraisals of healthy
aging. These are in the expected direction except for age. It is
possible that individuals compare themselves with others their
own age and/or feel that they are aging better if they are older
and have lived longer. Females consistently appraise their aging
better than males, perhaps because of being greater users of health
and community support systems, which mirrors other research
related to multimorbidity and resilience (Canizares et al., 2017;
Wister, Cosco, et al.,, 2020). Furthermore, social support fosters
positive appraisals of healthy aging among those with two or more
multimorbidity conditions, and those with a mental health cluster
(but not for the other two clusters). Harnessing informal social
support has been shown to help older people cope with multi-
morbidity (Sells et al., 2009; Wister, Cosco, Mitchell, Menec, &
Fyffe, 2019; Zautra, Arewasikporn, & Davis, 2010); yet further
research is needed to establish types (e.g., caregiving), and sources
(spousal, other family, friends) of support on healthy aging, multi-
morbidity adaptation and resilience. Living in an urban environ-
ment fosters higher appraisals of healthy aging for the
cardiovascular/metabolic and mental health clusters, which might
be linked to access to health care resources. However, having
housing problems was not inversely associated with healthy aging.
Finally, as hypothesized, perceptions of lower pain levels, higher
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functional ability, and fewer concurrent chronic illnesses were
consistently associated with healthy aging (Peters et al., 2019).
Clearly, the illness context is central to adaptation and positive
appraisals of healthy aging among multimorbid older adults.

Furthermore, the recent COVID-19 pandemic has likely mag-
nified the adversity associated with multimorbidity among older
adults by increasing levels of stress, anxiety, depression, social
isolation, and the risk of developing the COVID-19 disease. A
higher level of adversity can result in health behaviours being more
influential resources in fostering healthy aging and resilience
among older persons experiencing multimorbidity (Klasa, Galaitsi,
Wister, & Linkov, 2021). Future research needs to also concentrate
on the COVID-19 era to fully explore these empirical questions,
given the unique illness context that the pandemic entails (Wister &
Speechley, 2020).

The findings in this study are limited in serval ways. First, given
that the available baseline CLSA data are cross-sectional, there is a
possibility of reciprocal associations between behavioural lifestyle
factors and positive perceptions of healthy aging. For example,
appetite or sleep quality may not only affect adaptation to multiple
chronic illnesses, they may also be influenced by the degree to
which an individual is coping with illness. Longitudinal data can
help to disentangle causal relationships among these factors to
elucidate adaptation and resilience processes over the life course
(Cosco et al,, 2017). Second, the healthy aging measure is a single
global indicator; therefore, additional measures need to be
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examined (see Stewart & Yuen, 2011; Windle, 2011). Further, the
degree to which such a global measure captures resilience processes
requires further attention, given that variable centered approaches
to operationalization have been critiqued (Cosco et al., 2019).
Third, research into healthy aging can be enhanced through the
study of additional behavioural lifestyles and their interactions with
other resources, which will help to map illness trajectories. Finally,
this work needs to be applied to additional sub-groups, such as
other disease clusters (Sells et al., 2009); different racial/ethnic
groups; and marginalized communities (Quifiones, Liang, Bennett,
Xu, & Ye, 2011; Wiles et al.,, 2012), and across a variety of envi-
ronmental factors (Connelly et al., 2017; Ungar, 2011).

Health behaviours are central to perceptions of healthy aging,
which in turn, are indicative of resilience in the face of illness. These
processes are instrumental in the ability to cope, adapt, and bounce
back from multiple chronic illnesses and are fundamental to
healthy aging (Kendig et al.,, 2014; Windle, 2012). Our findings
indicate that there are several mutable behavioural lifestyles that
are differentially associated with positive illness appraisals. These
key lifestyles behaviours appear to affect the degree to which older
persons perceive that they are experiencing healthy aging, but are
highly dependent on the nature, types and clustering of illnesses.
This research serves as a launching point for future studies that can
uncover the complexity of these relationships.
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