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Abstract
Background: Concerns regarding social vulnerability have been reported among various
populations including community-dwelling older adults, long-term care residents, and assisted
living (AL) residents. Social vulnerability has been defined in numerous ways and has been
associated with various adverse health outcomes such as cognitive decline, mortality, frailty, and
morbidity. AL facilities are a relatively new care setting for older adults. AL facilities differ from
long-term care facilities mainly in their staffing level and mix, and in their social model of care
that promotes autonomy, independence, and dignity in a home-like environment. AL facilities
are emerging as a popular residential option for older persons with and without dementia who
require some level of care, both in the United States and Canada. Social vulnerability in AL
facilities may be present and linked to adverse health outcomes, but remains relatively
unexplored from a Canadian and dementia perspective. Understanding the influence of social
vulnerability on cognitive decline and hospitalization among older AL residents with and without
dementia is crucial to those residents’ wellbeing and quality of life.
Objectives: This investigation used secondary data from the Alberta Continuing Care
Epidemiological Studies (ACCES), a prospective study of 1,089 older (65+ years) designated
assisted living (DAL) residents in Alberta, Canada. Clinical and functional data from ACCES
were linked with provincial administrative health data in order to address two objectives: (1) To
estimate the prevalence and correlates of social vulnerability in DAL residents overall, and
stratified by dementia status; and (2) To examine the associations between baseline social
vulnerability and subsequent health outcomes over one year, including cognitive decline and
first-event hospitalization among DAL residents overall, and stratified by dementia status.
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Methods: A total of 1,089 residents (from 59 DAL facilities) were included as
participants (mean age 84.4±7.3; 77% female). Baseline (2006-2008) and one year follow-up
assessments of resident characteristics were obtained by trained research nurses using the
interRAI-AL assessment tool. Facility-level data were obtained using administrator interviews.
Hospitalization events were obtained through linkage with provincial health service utilization
data from the Alberta Inpatient Discharge Abstract Database. Social vulnerability was used as
the exposure of interest. A social vulnerability index (SVI) was created by aggregating multiple
variables from the interRAI-AL assessment tool. A SVI score was assigned to each resident and
was then categorized as low, intermediate, or high social vulnerability based on the distribution
in the overall sample. Cognitive decline was the first main outcome. Change in the Cognitive
Performance Scale (CPS) score (derived from items on the interRAI-AL assessment) from
baseline to one year follow-up was used to determine cognitive decline. Time to first-event
hospitalization was the second primary outcome and was ascertained through linkage of
interRAI-AL data with the Alberta Inpatient Discharge Abstract Database. Generalized
estimating equations with a logit link were used to estimate odds ratios of cognitive decline
associated with social vulnerability, adjusting for relevant confounding factors. Multivariable
Cox proportional hazards models were used to estimate the risk of first-event hospitalization
associated with social vulnerability. All models were further stratified by residents’ dementia
status at baseline.
Results: Among DAL residents, 42.5% experienced cognitive decline (among the subsample of n=889 that survived to follow-up), and 38.7% experienced hospitalization as their first
event (among the sub-sample of n=1,066 with linked data) during the one-year follow-up. The
distribution of low, intermediate and high social vulnerability among the overall cohort was
iv

33.4%, 31.2%, and 35.4% respectively. Those with dementia were significantly more likely than
those without dementia to experience greater severity of social vulnerability. In the dementia
subgroup, the distribution of low, intermediate, and high social vulnerability was 25.2%, 28.9%,
and 45.9% respectively, whereas in the non-dementia subgroup, it was 44.6%, 34.4% and 21.0%
respectively. In general, social vulnerability was significantly positively associated with age,
fatigue, depressive symptoms, health instability, cognitive and functional impairment, bladder
and bowel incontinence, and number of emergency department visits in the past 90 days. Social
vulnerability was also significantly associated with health region, although no discernable pattern
was present.
Residents with intermediate or high social vulnerability levels (compared to low social
vulnerability) showed a significantly higher risk for cognitive decline during follow-up (adj.
OR=1.48, 95% CI 1.08-2.02 and adj. OR=1.74, 95% CI 1.18-2.56, respectively). Among the
dementia subgroup, only those with intermediate social vulnerability showed a significantly
increased risk for cognitive decline compared to those with low social vulnerability (adj.
OR=1.92; 95% CI: 1.26-2.93). Among the non-dementia subgroup, only those with high social
vulnerability showed a significantly increased risk for cognitive decline compared to those with
low social vulnerability (adj. OR=2.01; 95% CI: 1.02-3.97).
Residents with high social vulnerability (compared with low social vulnerability), were at
significantly increased risk of first-event hospitalization over one year (adj. HR=1.25; 95% CI:
1.02-1.52). A similar increased risk of first-event hospitalization was observed for those with
relatively high social vulnerability (compared with low social vulnerability) among the dementia
subgroup, adj. HR=1.46; 95% CI: 1.05-2.05). Among the non-dementia subgroup, social
vulnerability was not found to be a statistically significant predictor of first-event hospitalization.
v

Conclusion: These findings suggest that social vulnerability may influence cognitive
decline and first-event hospitalization among DAL residents overall and DAL residents with and
without dementia. Particular attention should be paid to DAL residents with dementia as the
presence of dementia seems to put residents at greater risk for social vulnerability and its
associated outcomes. Clinical- and policy-level interventions in DAL may prevent and treat
social vulnerability which may reduce associated cognitive decline and hospitalizations among
its residents. Greater focus on individualized social programming in DAL facilities may serve to
improve the social health status of its vulnerable residents. Further intervention research in this
area is warranted.
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1.0 Introduction
Social health and social vulnerability are increasingly recognized as influential
determinants of health among older adults (1). Social health is defined as an individual’s ability
to positively interact with the surrounding community (2,3). This ability stems from
communication skills, the maintenance of meaningful relationships, the availability of support
systems, and a sense of accountability, empathy, and respect (2,3). Social health is depicted in
someone who develops synergistic relationships, who feels supported emotionally and tangibly,
and who enjoys participating in activities. Social vulnerability is on the opposite end of the social
health spectrum and has been defined in various ways (4–10). In the current thesis, social
vulnerability has been defined utilizing the operational definition put forth by Andrew and
colleagues (10). As noted by these authors, social vulnerability is understood as an accumulation
of social deficits that represent key domains (e.g., communication to engage in wider
community, social support, empowerment and life control, among others) that interact to
increase an individual’s susceptibility to adverse health-related outcomes (10).
The prevalence of social vulnerability among community-dwelling older adults and longterm care (LTC) residents is of concern (10–13). Similarly, there is a suspected high prevalence
of social vulnerability among assisted living (AL) residents (4,5,14–16). Several studies among
older adults have illustrated significant associations between higher levels of social vulnerability
and a heightened risk for various adverse health outcomes, including mortality, cognitive
impairment and decline, and frailty (9,10,17–19). Social health also becomes more of a concern
with age (6,10,20–26). Social health is at risk of deterioration among older adults because of the
many age-related physical and cognitive changes (13) that impair one’s ability to engage in
activities that support social health.

One such change that may contribute to a decline in social functioning ability is the onset
of dementia (27). Within North America, there has been a shift in the care of older adults with
dementia over the past 5-10 years, specifically from more traditional LTC facilities (or nursing
homes) to community-based care, including AL (5,28–33). However, recent publications have
raised concerns about relatively low levels of social engagement, and as an extension, high levels
of social vulnerability in AL facilities (14,34). Recognizing the potential for low social
engagement present in AL settings, and the adverse health outcomes of social vulnerability,
many among the research, care and resident/family communities have cited social needs as
requiring improved assessment and management in AL (5,11,14–16,20,35–37). These
stakeholder groups and communities support increased care targeting the social health of older
adults with and without dementia (27,38,39).
Many AL facilities house residents with and without dementia. Care of these residents
vary in important ways, and specific attention may need to be paid to specific groups (i.e.,
residents with dementia) due to their susceptibility and sensitivity to social vulnerability and
unique care needs. The overall aim of the current thesis was to examine the prevalence and
influence of social vulnerability on two main health outcomes (cognitive decline and
hospitalization) assessed over one year among older AL residents with and without dementia.
This research used secondary data from the Alberta Continuing Care Epidemiological Studies
(ACCES), a large-scale prospective cohort study of 1,089 older residents of designated assisted
living facilities (DAL), with linked administrative health data from Alberta, Canada. This
secondary dataset is comprehensive and contained essential variables pertinent to the specific
objectives of this investigation. Variables of interest primarily included a multitude of social
variables that composed the social vulnerability index (SVI) (the exposure of interest), and
2

outcome measures of interest, specifically cognitive decline and hospitalization. The data were
longitudinal, which allowed for the calculation of risks and inferences on temporal relationships.
Importantly, ACCES represents one of the first large-scale investigations of AL facilities in
Canada. As a result, this research is among the first to investigate social vulnerability in this
context.
Using the rich clinical and functional data available from ACCES and linked
administrative health data for older (aged 65+ years) DAL residents in Alberta, two specific
objectives were addressed:
1.

To estimate the prevalence and correlates of social vulnerability in DAL
residents overall, and among those with and without dementia; and,

2.

To examine the associations between baseline social vulnerability and
subsequent health outcomes over one year, including cognitive decline and
first-event hospitalization among DAL residents overall, and stratified by
dementia status.

Three hypotheses were addressed that contributed to our understanding and knowledge of
social vulnerability in the AL population:
1. The prevalence of social vulnerability will be higher among DAL residents with
dementia (vs. without), and will vary by age, sex, level of cognitive and functional
impairment and by health region;
2. The correlates of social vulnerability will differ by dementia status; and,
3. DAL residents with higher scores on the SVI (indicating higher social vulnerability)
will exhibit a higher risk for cognitive decline and hospitalization as compared with
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residents with lower scores; this risk will be greater for the dementia subgroup.
This research is one of the first to use Andrew and colleagues’ concept of social
vulnerability in the AL setting and in a dementia-specific context. The prevalence and covariates
of social vulnerability were elucidated. The strength and direction of associations between social
vulnerability and the two main outcomes (cognitive decline and hospitalization) were also
determined. It is hoped that the findings from this work will assist with the development of
educational strategies directed at care providers in AL and family members to improve the
identification of socially vulnerable residents. The findings may also further facilitate the
development and implementation of targeted interventions to prevent the associated negative
health outcomes.
In the upcoming sections, the following three main areas will be addressed and described
in further detail: the prevalence and impact of social vulnerability, the AL model of care, and the
unique health and social care needs of those living with dementia. First, social health and social
vulnerability will be explored, along with the health implications of social vulnerability in those
with and without dementia. Following this, the philosophy and emergence of AL settings will be
summarized and we will see that the characteristics typical of an AL resident coincide with the
risk factors for social vulnerability. The two primary outcomes (cognitive decline and
hospitalization) explored in this work will then be described and justified. Upon completing the
literature review, the methodology section will follow. This section describes the dataset used,
the analytic sample, coding of variables, ethics, and the analytic plan. Following the
methodology section, the results are presented in paragraph, table, and figure format. Finally, the
discussion section provides an overview of the key findings and implications as well as the
strengths and limitations of the study.
4

5

2.0 Literature Review
2.1 Social Health and Social Vulnerability
2.1.1 General Population of Older Adults
Social health has increasingly been recognized as an important domain of well-being
(40,41) and is one of the seven domains of well-being which also include physical, spiritual,
environmental, emotional, occupational, and intellectual domains (2). Social health is defined as
an individual’s ability to positively interact with the surrounding community (2,3). This ability
stems from communication skills, the maintenance of meaningful relationships, the availability
of support systems, and a sense of accountability, empathy, and respect (2,3). Where a person is
deficient in one or many of these areas, they become socially vulnerable.
Presently, the social health field is satiated with different terminology (1,10,34,42–49).
Terminology for one social factor is often interchanged with another. For example, social
activity participation has been termed “social engagement” by Mendes de Leon (24) and “social
participation” by Lövdén (50). In other instances, the same term is used to indicate separate
concepts. For example, Obisesan and Gillbum (51) used the term “social integration” to describe
the extent to which an individual possesses close social relationships and community ties,
whereas Zunzunegui (47) used two separate concepts to capture Gillbum’s conceptualization of
social integration. Zunzunegui used “social integration” to describe community ties, and “social
engagement” to describe close social relationships. “Social vulnerability,” conceptualized by
Andrew and colleagues (10), is also muddled by various terminology; however, one main tenant
differentiates it from others.
Andrew and colleagues defined social vulnerability as an accumulation of social deficits
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that represent key domains (e.g., communication to engage in wider community, social support,
empowerment and life control, among others) that interact to increase an individual’s
susceptibility to adverse health-related outcomes (10). This definition strays from the majority of
research in the area of social health, by aggregating multiple social variables into one construct.
Most social health research investigates social variables in isolation to one another
(6,25,34,52,53). For example, studies often use one social variable as the exposure measure of
interest (i.e. only social support, or only social engagement). In contrast, Andrew and colleagues’
definition of social vulnerability aggregates social variables such as social support, social
engagement, social networks, social capital, and communication (10). This approach mimics the
lived experience of older adults, embracing the variety, complexity, and interactions of the
numerous social variables in their lives. No social variable ever exists in isolation, therefore
defining social vulnerability as an aggregate of social factors is more applicable to the reality of
older adults.
In their conceptualization of social vulnerability, Andrew and colleagues identified nine
domains: (1) communication to engage in the wider community; (2) living situation; (3) social
support; (4) social engagement and leisure; (5) socially oriented activities of daily living; (6)
empowerment, self-esteem, life control; (7) psychological well-being (e.g., as assessed by Ryff
scales that examine data from six areas: self-acceptance, positive relations with others,
autonomy, environmental mastery, purpose in life, and personal growth (54)); (8) self-reported
perceptions, (e.g., “How do you feel in terms of… friendships, housing, finances, etc.”); and (9)
(contextual) socioeconomic status (SES); (9,10). These domains and the variables that compose
them are believed to be dynamic rather than static (18). This dynamic nature is advantageous as
it suggests that selected domains (and overall risk of social vulnerability) may be modified
7

through prevention and treatment interventions.
Andrew and colleagues also argue that it is the domains and the aggregate of the social
variables captured by the SVI that are of significance, not the individual variables themselves.
That is, no single variable drives the relationships found using the SVI; the removal of any one
variable from the SVI does not cause the relationships found to become significantly stronger or
weaker. However, in one (18) of the three publications (10,19) where Andrew and colleagues
performed this sensitivity analysis, it was found that the removal of the social engagement or
socioeconomic status domains from the SVI resulted in statistically non-significant relationships
between social vulnerability and cognitive decline. The remaining four publications by Andrew
and colleagues (9,17,55,56) did not show a ‘jackknife by variables’ sensitivity analysis to
determine if the removal of a single variable or domain from the SVI drives the relationships
found. Lastly, in order for the SVI to function, the basic tenant of social vulnerability must be
upheld: the inclusion of multiple social variables representing different domains (10).
At present, the SVI has only been operationalized and validated in community settings
(10). However, by complying with the basic tenant of social vulnerability, the social factors
identified by Andrew and colleagues that are summarized in the SVI are likely transferable to the
AL setting (57,58). Variables such as communication abilities, social support sources, and
activity engagement remain necessary for social health regardless of place of residence.
This conceptualization of social vulnerability has been correlated with frailty, pain and
cognitive impairment (10,19), and associated with mortality, cognitive decline, and morbidity
among community-dwelling older adults (10,18,55). Information concerning the correlates and
associations of social vulnerability will be discussed in more depth in section 2.2.
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2.1.2 Older Adults with Dementia
Just as the SVI has not been applied to an AL setting, it has also not been directly
investigated for a dementia-specific population. The studies that have used this definition of
social vulnerability have either not measured cognitive function or dementia status, or have
included both persons with and without dementia in analyses (9,10,17,18).
The burden of social vulnerability is believed to be greater for persons with dementia
than those without. First, it is likely that persons with dementia are at a greater risk of social
vulnerability (59). Second, it is expected that persons with dementia who are socially vulnerable
experience worse outcomes.
Persons with physical or cognitive impairments, like those with dementia, participate in
social activities less often than their higher functioning counterparts and those without dementia
(13,38,39,60–62). This is likely because the ability to engage in the immediate and wider
community is dependent upon one’s functional abilities (34,38,39). Persons with dementia and
cognitive impairment also experience a dissolving of social structures (18,47). In order to
successfully socially interact with the surrounding community, people rely on normative social
structures to direct their actions. For persons with dementia, these structures are blurred,
changed, or absent. Without common social structures, interactions between groups (i.e., persons
with dementia and persons without dementia) become ineffective, increasing the risk of social
vulnerability.
Persons with dementia also often rely on others for social engagement (27,34), whether
this is because of physical and/or cognitive impairments, or because of the dissolved social
structure. Moreover, stigma surrounding a diagnosis of dementia and cognitive decline (63) may
deter social interaction initiated by fellow residents or care partners. These social initiations may
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be deterred because of the negative views people hold about dementia, or because there is a
misunderstanding that social opportunities are irrelevant to persons with dementia. This stigma
may lead to depression, functional decline, and reduced self-confidence, self-esteem, and social
interaction (64–67). The reliance on others for social engagement coupled with the stigmatized
views of dementia greatly increases the risk of social vulnerability for persons with dementia. It
is therefore likely that persons with dementia are more at risk for social vulnerability than
persons without dementia because of their reduced functional abilities, dissolved social
structures, reliance on others, and stigma surrounding a diagnosis of dementia. These factors are
not necessarily specific to persons with dementia, but they are likely to be more prevalent among
them.
Social vulnerability is also of specific concern for persons with dementia because if
socially vulnerable, they may experience worse outcomes. Previous findings have shown that
persons with dementia often experience worse outcomes than those without dementia (68–77).
For example, community-dwelling persons with dementia experience greater Medicare and
Medicaid use; greater home health, nursing facility, and hospital use; and more transitions in care
(72,74). Other findings have shown that persons with dementia in institutions have an increased
odds of hip fractures (68), and are more likely to be hospitalized (72–74) and have longer lengths
of stay in hospital (70). Based on these findings that persons with dementia are likely to
experience worse outcomes than those without dementia (in community, hospital, and
institutions) (68–77), it is likely that AL residents with dementia are at higher risk for poor
outcomes associated with social vulnerability compared to residents without dementia.
2.1.3 Summary
At present, research has demonstrated the utility of Andrew and colleagues’
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conceptualization of social vulnerability among community-dwelling participants (10).
Knowledge gaps exist in the applicability of the SVI to an AL- and dementia-specific context.
The research that has been conducted in the current thesis elucidates the applicability and
relevance of social vulnerability among older AL residents with and without dementia.
Determining its suitability in this setting is important because of the concerns raised about social
vulnerability among the AL population, despite the promotion of a social model of care in this
care setting (4,5,14–16).

11

2.2 Social Vulnerability and Health
The relationship between social and physical health is synergistic (78). Many social
variables (e.g., inequalities, environments, support, engagement, cohesion, capital, and sense of
control) have been associated with a multitude of health domains (9,79). In this section, the
associations found using Andrew and colleagues’ definition of social vulnerability will be
highlighted, followed by a summary of associations observed in studies using alternative
definitions of social vulnerability.
2.2.1 General Population of Older Adults
Social vulnerability, as defined by Andrew and colleagues, has been associated with
cognition, mortality, and pain in three Canadian, community-based studies of older adults.
Specifically, social vulnerability has been correlated with cognitive impairment (R2=0.49; 95%
CI: 0.13-0.86) (19). As a continuous variable, an increase in social vulnerability has been
associated with an increased odds of cognitive decline [e.g., an odds ratio (OR) of 1.03 (95% CI:
1.00-1.06); p=0.02, for every one-point increase in social vulnerability (18)]. As a categorical
variable (i.e., tertiles), those in the “high” social vulnerability group were observed to have a
36% increased odds of cognitive decline as compared to those in the “low” social vulnerability
group (18).
Social vulnerability has also been associated with mortality. Every one-point increase in
social vulnerability was associated with a risk of mortality of 1.05 (95% CI: 1.02-1.07) over 5
years, 1.08 (95% CI: 1.03-1.14) over 8 years (10), and 1.04 (95% CI:1.01-1.07) over 10 years
(9). Further, among the fittest older adults (defined as those reporting 0 or 1 health deficit(s) on a
frailty index), there was a 22% absolute mortality difference over 5 years between those in the
highest versus lowest social vulnerability groups (when categorized as tertiles). Phrased
differently, high social vulnerability was associated with an increased risk of death over 5 years
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among the fittest older adults (HR=2.5; 95% CI: 1.5-4.3; P=0.001) compared to those with low
social vulnerability (17).
In the last Canadian, community-based study using Andrew and colleagues’ concept of
social vulnerability, social vulnerability was correlated with moderate/severe pain (R2=0.44; 95%
CI: 0.21-0.66) (19). Social vulnerability was also correlated with frailty in males (r1=0.13;
r2=0.37) and females (r1=0.24; r2=0.47)1 in two separate samples (10).
Andrew and colleagues also conducted a study on social vulnerability in a European
community-dwelling cohort of older adults (55). Here, they found social vulnerability was
associated with disability and again with mortality. Those in the highest social vulnerability
quartile exhibited an increased risk of disability (OR=1.36; 95% CI: 1.15-1.62) and mortality
(HR=1.25; 95% CI: 1.07-1.45) over 5 years (55).
Investigations using alternative conceptualizations of social vulnerability have also found
associations with health outcomes using various methodologies. A cross-sectional European
study (23) of community and care home older adults found that low social capital (defined as low
social support, low participation, and low levels of trust) was associated with increased odds of
care home residence and psychiatric illness among community-dwelling and home care
residents, and more severe functional impairment and poorer self-reported health among
community-dwelling participants. These associations were stronger among community-dwelling
older adults compared to the care home older adults (23).
A longitudinal community-based study found that having no social ties increased the
odds of cognitive decline in 3- (OR=2.24; 95% CI: 1.40-3.58), 6- (OR=1.91; 95% CI: 1.14-3.18),

1

r1 and r2 denote samples 1 and 2 respectively.
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and 12-year (OR=2.37; 95% CI: 1.07-4.88) periods (25). Two community-based longitudinal
studies showed an association between low social support and mortality over 30 months (22),
and a 60% increased risk of visiting the emergency department (80). In a systematic review of
longitudinal studies, both social support and social integration were stronger predictors of
mortality than well-established risk factors such as smoking and sedentary lifestyle (81).
Contrary to the findings above and specifically to those of Andrew (18) and Bassuk (25),
Stoykova (53) found that a social network index (defined as size of social network, relationship
satisfaction, perception of being understood, and social activity participation) was not associated
with cognitive decline over 20 years among persons without dementia. In this study, those with
prodromal and clinical dementia were removed from the analytic sample. The social network
index was therefore not associated with age-related cognitive decline. This finding may imply
that the observations reported by other investigators were misleading due to the inclusion of
participants with prodromal or clinical dementia.
Studies exploring associations of social vulnerability have also been conducted in AL
settings. A cross-sectional study of an AL population found that low perceived social support
and low participation in activities were associated with poor general well-being (38). In
longitudinal analyses, Tighe and colleagues observed a protective effect of activity participation
against discharge from AL facilities (HR=0.996; 95% CI: 0.993-0.999) (82). In earlier substudies of ACCES, social engagement among AL residents was assessed using two measures:
strength of social relationships, and average time involved in activities. Individually, both
relatively poor social relationships (hazard ratio [HR]=1.52; 95% CI: 1.04-2.23) and little or no
involvement in activities (HR=1.95; 95% CI: 1.23-3.09) conferred increased risks of nursing
home placement among AL residents (5).
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It is important to note that findings from cross-sectional investigations are limited as the
cross-sectional nature does not allow for clear observations of directionality. Therefore, it is
unknown whether the exposure of interest occurs before the outcome of interest. Longitudinal
studies do, however, allow for directionality to be inferred; although some concerns with
interpretations of direction of associations exist. The findings from longitudinal studies are
therefore stronger than those from studies using a cross-sectional study design.
2.2.2 Older Adults with Dementia
Although the SVI has not been explored in a dementia-specific context, alternative
measures of social vulnerability have been used in this population. Stoykova (53), as mentioned
above, investigated the influence of a social network index (as defined above in section 2.2.1)
on cognitive decline among community-dwellers with and without dementia. In her 20-year
longitudinal community-based study, Stoykova found that a social network index was associated
with dementia-related cognitive decline, but not age-related cognitive decline2. Stoykova’s study
showed that a strong social network index was protective of cognitive decline among those with
prodromal and clinical dementia.
In another community-based longitudinal study, Bennett (83) found that those with
Alzheimer’s disease pathology who had larger social networks had slower cognitive decline than
those with smaller social networks. Orrell (84) also found trends indicating that attending day
programs (p=0.07) and having family social support (p=0.06) improved survival among persons
with dementia.
Further, two previous sub-studies within ACCES found relationships between social

2

Age-related cognitive decline was investigated using a sample free of participants with prodromal and clinical
dementia.
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variables and risk of hospitalization and LTC placement among older AL residents with
dementia. Specifically, relatively poor social relationships (HR 1.64; 95% CI: 1.07-2.52) and
little to no time involved in activities (HR 2.14; 95% CI: 1.07-4.29) were related to an increased
risk of LTC placement (85). The presence of relatively poor social relationships (HR 1.38; 95%
CI: 1.06-1.81) was also associated with an increased risk of hospitalization among this study
sample (86).
2.2.3 Summary
The research that has been completed to date applying Andrew and colleagues’ concept
of social vulnerability has elucidated many associations pertaining to health-related outcomes.
Currently, social vulnerability has been associated with increased risks of mortality across
varying time periods; is correlated with, and increases the odds of cognitive decline; is correlated
with pain and frailty; and is associated with increased odds of disability (10,17–19,55). Studies
using this concept have been executed in Canada and Europe, using community-dwelling
samples. Research employing alternate definitions of social vulnerability in various settings and
populations have also found associations with health outcomes such as cognitive decline, time to
discharge from AL, and survival (25,82,84).
The associations between social vulnerability and various health outcomes are more
consistent among samples of persons with dementia than in samples of the general public and
persons without dementia. This observation may be the result of methodological techniques
employed in general and non-dementia samples. Specifically, these results may be the outcome
of reverse causality, where prodromal or clinical dementia precedes and stimulates declines in
social health. Alternatively, this observation may be linked to the hypothesis that persons with
dementia are more susceptible to experiencing social vulnerability, and to experiencing adverse
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health outcomes when socially vulnerable.
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2.3 Assisted Living
AL facilities are emerging as a popular residential option for older persons with and
without dementia who require some level of care, both in the United States and Canada (5,28–
33,38,87,88). Numerous factors are contributing to this trend including the aging of the baby
boom generation (30), the desire for an alternative to nursing homes (29,38,89), the preference
for a more home-like atmosphere (87), the desire to age-in-place (29), and continuing care
reforms at the government level (90). Other important contributors include shifts towards caring
for persons with lower levels of physical and cognitive impairments in a more suitable lower
level of care setting (i.e., AL settings), instead of in nursing homes where the level of care and
level of need may not coincide (60,91,92); reduced independence and medication issues (62);
declining availability of informal caregivers due to demographic shifts (90,92,93); concerns
about nursing home care (60); lifestyle changes (90,93); and the desire for fewer responsibilities,
such as property management and meal preparation (94).
Although there is no universal definition for AL (95), there is a common consensus
describing AL facilities as independent living residences that emphasize emotional and social
needs (31,95). AL facilities offer personal and support services that aim to maximize
independence, freedom of choice, privacy, autonomy and aging-in-place (35,90,94,96–102).
Despite this broad description, AL facilities vary significantly between and within provinces and
regions (37,102,103). In particular, AL settings vary by cost, services, amenities, size and
location, ownership type, admission/discharge criteria, and staffing level and mix (33,90,104–
106). Further, the breadth and depth of staff training in dementia varies considerably between AL
facilities (107). This diversity affects consumer choice and raises some questions and concerns
about the ability of AL to adequately provide and care for the resident with and without dementia
18

(92,103,108).
AL facilities also follow a social model of care (5,88,109), reflecting the promotion of
autonomy, independence, and dignity in a home-like environment. In fact, some older adults may
transfer to AL due to social isolation and loneliness (91) in hopes that this care philosophy will
remedy their social vulnerability (10,35,93,110,111). Social health is clearly an important aspect
of quality of life from the perspective of older adults, and it may also represent a key determinant
in the decision to transfer living space.
Despite its philosophical approach to care, concerns have been raised in regards to AL
residents’ social well-being in both Canada and the United States (4,5,14). Included among these
concerns is an apparent need for staff education around the detection of social vulnerability
(14,15), and interventions to improve social health (16). Further, although not presently studied
in AL, persons who transfer to a higher level of care (e.g., nursing home facility) may experience
a meaningful reduction in their level of interactions (defined as visits and telephone calls) with
family and friends (112). As previously noted, there is an expectation of increased social health
in AL (27); however, since many of the same principles apply to nursing homes as AL facilities
in the context of residential transfers, it is likely that AL residents also experience a decline in
interaction post-admission to AL, despite the social model of care. Social vulnerability among
AL residents is therefore of concern.
2.3.1 Assisted Living in Alberta
Alberta has been noted as one of the leading provinces in healthcare reform, often
piloting innovative healthcare policies and spearheading healthcare reform [e.g., Mazankowski
Report (2)]. Alberta has also been a leader in examining the role of AL within the Canadian
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context (4). In 2008, Alberta amended healthcare policies resulting in a shift from nursing home
to AL care (33,88,113). This shift was in response to resource constraints and the desire among
older adults (and their caregivers) to age-in-place in a more home-like setting (33,88,90). Some
proponents of this shift argued that nursing home facilities often overcompensate for the physical
and cognitive impairments of their residents. For example, it was stated that about 15% of people
residing in nursing homes (90,114) could be adequately cared for in facilities offering less care,
such as AL facilities (102).
At the time ACCES was underway (2006-2009), there was a commonly held view across
several health regions in Alberta that AL could provide a suitable substitute for LTC. Although
many residents did not need 24/7 nursing care, many residents were complex enough to warrant
this amount and level of care. However, many were transitioned to AL facilities where the level,
mix, and amount of health professional oversight were greatly reduced. AL facilities in Alberta3
were not required to employ 24/7 onsite licensed practical nurses and/or registered nurses. They
were, however, mandated to have at least one staff member on-site at all times who was
proficient in emergency first aid (33). Concerns regarding delayed detection of health issues,
poorer outcomes, and higher healthcare service use have been raised due to this relatively low
staffing level and mix (14,115). Further, with lower staffing levels and the characteristically
complex nature of residents in AL facilities (14,37,87,92,103), the suitability of these facilities
for persons with psychiatric and physical conditions was questioned (92,100,108,116).
Within Alberta, there were also two broad AL designations: public and private. Facilities
that were publicly funded were termed “designated facilities.” The designated facilities were
named designated supportive living (DSL), enhanced lodge (EL), designated supportive housing
3

A comparison of assisted living facility models across the Canadian provinces can be found in Appendix A.
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(DSH), designated assisted living (DAL) and enhanced designated assisted living (E-DAL)
(109). At the time of the ACCES study, designated spaces that existed within Supportive Living
facilities were contracted by a regional health authority (RHA). Both parties collaboratively
established admission and discharge criteria 4, as well as the specific health and supportive
services offered. In return for signing a contract with a RHA, the RHA provided funds to the
facility (109) and access to skilled care via the local Home Care Program (102). In sum,
admission and discharge criteria, and health and supportive services offered, differed
considerably by residence and region during the time of ACCES.
Supportive services were provided through three domains: health and wellness,
hospitality, and physical and social. Health and wellness services included access to a healthcare
professional (personal care aide, licensed practical nurse and/or registered nurse; physician;
podiatrist; physiotherapist; occupational therapist; speech/language therapist). Hospitality
services included meal preparation; housekeeping; laundry; social, leisure and recreational
opportunities; safety and security; activities of daily living (ADL) support; medication
management; and coordination and referral to community services. Lastly, physical and social
services offered included access to private rooms, ability to personalize rooms, and stipulations
on pets, visiting hours and suites (109). Every facility had discretion over which services were
provided, by which method (109), and the staffing level and mix that supported those services.
AL facilities in Alberta have evolved since the time of ACCES. Facilities that were
included in ACCES are now termed Supportive Living Level 3 or 4 (88,117). Supportive Living
Level 3 facilities are for individuals who are medically stable but need some support, and are not
Details concerning admission and discharge criteria can be found in “Designated assisted living (DAL) and longterm care (LTC) in Alberta: Selected highlights from the Alberta Continuing Care Epidemiological Studies
(ACCES)” (109).
4
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a risk to themselves or others. Level 3 facilities have 24-hour onsite access to healthcare aides
and access to nursing services. Level 4 facilities provide a care option for those with more
complex health conditions, who require ADL assistance, and who may have dementia. Like level
3 facilities, level 4 facilities have 24-hour access to healthcare aides, but additionally have onsite
nursing (117). Moreover, Supportive Living Levels 1 and 2 are termed “Residential Living” and
“Lodge Living” respectively. Supportive Living Levels 1 and 2 are composed of facilities that
supply the least amount and intensive services, and therefore house persons with the lowest
needs (33). All Supportive Living facilities provide housing, hospitality, and support services
that are either supplied by the facility or coordinated by an outside party. The services provided
by the facility and that are included in the monthly rental fee vary by institution (33).
Not only has the terminology used for designating AL spaces changed across Alberta, but
more notably, the former Health Regions were dissolved. AL facilities are now governed
provincially, and publicly funded personal and health care services are administered by Alberta
Health Services rather than the RHA (102). This regulatory change aimed to increase the
cohesiveness among AL facilities. Whether this goal was obtained is unknown.
2.3.2 Social Vulnerability in Assisted Living Facilities
As described in section 2.3.1, AL facilities generally promote a social model of care
rather than a medical model of care typical of LTC. However, concerns regarding social
vulnerability among AL residents have been raised. Specifically, a previous report based on
ACCES discovered that a significant number of DAL residents had deficiencies in social
engagement, and many would benefit from interventions targeting social engagement (37). These
findings were surprising as one would expect that the adoption of a more social model of care
would specifically promote opportunities for social engagement. These initial findings from
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ACCES suggested that social health was an important area to address in future research.
Characteristics that increase the risk of social vulnerability (10,27,38,57,118–124) are
common among AL populations in Canada and the United States. These characteristics include
advanced age (≥80 years) (14,27,61,87,92,108,116,125–129), female sex
(14,27,61,87,92,108,116,125,127–129), being widowed (27,87,92,108,116,128,130,131), having
little or no control over the decision to transfer to an AL facility (37), mobility and
communication issues (27), and impairment in basic and instrumental activities of daily living
(ADL) (14,38,39,61,125–127,129,132,133). Other characteristics that increase the risk of social
vulnerability and that may be relatively common among AL residents include social inactivity
and withdrawal (14,126,134), high rates of multi-morbidity (14,19,126,127,129), and the
presence of selected chronic conditions including depression (19,87,92,116,125,127,129,132),
cognitive impairment (14,19,87,125,127–129,132) and dementia (14,61,116). These risk factors
are additive (18,119), and are common among AL residents (14,27,61,87,92,108,116,125–
129,132,133).
Exploring the concept of social vulnerability within the AL context is appropriate for
four reasons: (a) social vulnerability is not a unique characteristic of any one demographic; (b)
no individual is devoid of all social deficits (10); (c) concerns have been raised about the social
vulnerability of AL residents (4,5,14–16); and, (d) many of the characteristics of AL residents
coincide with those known to increase the risk of social vulnerability.
2.3.3 Summary
AL facilities are becoming an increasingly popular residential choice among older adults,
including those with significant cognitive impairment and dementia. These facilities are
characterized by a philosophy that promotes a social model of care, including a focus on
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independence, dignity, privacy, autonomy, and aging-in-place. Despite implementing a social
model of care philosophy, concerns have been raised about the social vulnerability (e.g., low
social engagement, low social participation, poor social relationships) of residents.
As demonstrated in this section, significant overlap exists between the characteristics
known to increase the risk of social vulnerability and many of the characteristics of AL residents.
AL residents are therefore likely to be at high risk for social vulnerability and the associated
adverse health outcomes. Because of this overlap and the observed negative health outcomes
described in section 2.2, [specifically those observed in an ACCES sub-study that used
preliminary measures of social vulnerability (37)], AL residents should be a target for more
comprehensive social health research and interventions.
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2.4 Outcomes Relevant to Social Vulnerability in AL
The following sections provide a summary of the relevance of two particular outcomes of
interest to the exploration of social vulnerability in AL settings, namely, cognitive decline and
hospitalization, and the hypothesized mechanisms of action.
2.4.1 Cognitive Decline
Cognitive decline has been extensively investigated as an outcome of interest in
numerous areas of research (18,135–137). Within the past two decades, cognitive decline has
become a focus within the social health field of research (18,25,47,53). Growing demands for
information about cognitive decline among older adults has stemmed from a general public fear
of cognitive decline and dementia (138). Family caregivers also request more information on
cognitive decline (i.e., how to prevent or slow cognitive decline). Cognitive decline is also
important to family caregivers because they often experience negative physical and psychiatric
health outcomes (139) like stress, caregiver burden, depression and anxiety (140,141), and
reduced immunity (142) leading to infection and disease.
Cognitive decline also has great implications for those directly affected. Cognitive
decline affects memory, language processing, decision making, attention, perception, and
executive function (143). As a consequence, cognitive decline is negatively associated with
quality of life, the capacity for independence (144–147), and is positively associated with
mortality (148,149). With these consequences in mind, it is important to investigate approaches
to prevent or delay the progression of cognitive decline. Modifying social vulnerability may
provide an intriguing intervention to explore further in this area.
The presence of dementia may also modify the relationship between social vulnerability
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and cognitive decline. Stoykova (53) demonstrated that a poor social network index was only
associated with cognitive decline in persons with dementia and not in persons without dementia.
This finding suggests that dementia modifies the relationship between social vulnerability and
cognitive decline. The mechanisms through which dementia achieves effect modification are
unknown. Slowing cognitive decline among residents with dementia would be an important
outcome that would preserve function, and therefore quality of life and independence. It is
therefore important to determine if social vulnerability influences cognitive decline among
residents with dementia. These findings would inform tailored prevention and treatment
interventions for those with and without dementia.
The present research aimed to fill these knowledge gaps and contribute information about
the association between social vulnerability and cognitive decline in a particularly vulnerable
population of older adults. This information may be used to inform the research community,
healthcare professionals, the public, and those directly affected by cognitive decline. Ultimately,
with this new information, it may be possible to reduce the risks of adverse outcomes for those
with and without dementia (e.g., poor quality of life, disability and institutionalization) and for
their family caregivers (e.g., caregiver burden and depression).
2.4.2 Hospitalization
Hospitalization is common among older adults; however, many of these hospital
admissions may be preventable (73,150), especially for persons with dementia (74). Avoiding
these hospitalizations is essential to reducing many negative health outcomes.
Once hospitalized, older adults are at greater risk than younger adults for reductions in
physical health and functional ability during and after hospitalization. These risks are generally
greater for those with dementia (73,76). Older adults are more likely than younger adults to
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experience functional decline in ADL during hospitalization, and are less likely to recover to
baseline functioning post-hospitalization (151). Older adults are also at risk for cognitive decline
(152), delirium (153), and preventable iatrogenic conditions (154) during a hospital stay. Further,
hospitalization is a predictor of long-term care admission (72), which is associated with poorer
physical and cognitive function, as well as poorer social supports. The negative outcomes
associated with a hospitalization among older adults with and without dementia are numerous
and severe. Determining the factors that increase the risk of hospitalization is therefore
important.
Researchers have begun to investigate the psychosocial factors that affect hospitalization.
A sub-study of ACCES demonstrated an association between poor social relationships and an
increased risk of hospitalization among persons with dementia in AL facilities (86). Poor social
relationships have also been related to a shorter time to discharge from AL (to, for example,
nursing home or hospital) among residents of AL facilities (5,82). These findings raise concerns
regarding facility-level engagement opportunities.
Facility-level engagement opportunities affect all residents, but may have varying effects
among particular resident subgroups. Whether dementia modifies the rate and outcomes of
hospitalization is important to understand. Conflicting findings have been reported for risk of
hospitalization for persons with dementia. Some studies have found a protective effect of
dementia and hospitalization risk (86,155,156), while others have found that persons with
dementia are at greater risk for hospitalization than those without dementia (72–74). For
example, persons with dementia have been found to experience more than three times the
number of hospital stays per year (157), to have longer lengths of stay (70,158), and to be more
likely to die in hospital (70). These observed differences may be the result of setting and
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available resources. For example, persons with dementia in the community often do not have
skilled healthcare professionals readily available and are therefore admitted to hospital when an
acute exacerbation occurs. Conversely in nursing homes, skilled healthcare professionals are
trained and available in these same instances and residents are therefore cared for in the nursing
home instead of being transferred to hospital. The differences and conflicting findings
concerning hospitalization between persons with and without dementia warrants further
investigation.
Understanding the drivers of hospitalization and how those drivers differ among those
with and without dementia requires further investigation. An investigation into how social
vulnerability influences the rate of hospitalization in these populations supports this area of
inquiry. It is hoped that the findings from the current investigation of social vulnerability and
hospitalization risk among AL residents with and without dementia will help to elucidate areas
for future intervention trials that aim to modify social vulnerability as a risk factor for potentially
avoidable hospitalization.
2.4.3 Mechanisms of Action
A brief overview of some of the relevant mechanisms that may underlie observed
associations between social vulnerability and adverse health outcomes (i.e., cognitive decline and
hospitalization) are summarized below. These mechanisms will be applied to the study findings
in section 6.3.
Numerous mechanisms have been hypothesized to explain how social vulnerability
contributes to health outcomes, namely, cognitive decline and hospitalization in an AL-context.
These mechanisms fall under three broad categories: psychological, physiological, and
behavioural (9). These mechanisms are likely to be interdependent.
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2.4.3.1 Psychological Mechanisms
Social engagement defines social roles and provides an identity, a sense of belonging to a
community, value, and attachment (1). Self-efficacy, which is promoted or supressed by social
networks and interactions, is associated with health behaviours and functional performance
through individual beliefs in ability to accomplish an action (159–161). Self-efficacy is
important for health promoting behaviours. For example, low self-efficacy is associated with
greater fear of falling and poorer functional outcomes (162,163). Reduced physical function may
lead to dependence and loss of feelings of worth. This chronic stress may elicit physiological
reactions that increase the risk of cognitive decline (137). Further, reduced feelings of worth may
lead to depression, and mood disorders are among the top ten reasons for hospitalization among
Canadians (164).
2.4.3.2 Physiological Mechanisms
The psychological stress generated from experiencing social vulnerability elicits
physiological responses. These chronic responses exert some negative influences on the body
that act on the neuroendocrine, immune, and cardiovascular systems (i.e., increased cortisol
levels, reduced immune function, high blood pressure, increased heart rate, high cholesterol and
uric acid levels, atherosclerosis, and other cardiovascular risks) (40,46,165–178). Both the risk
factors for cardiovascular diseases and cardiovascular diseases themselves are associated with
cognitive decline (179). Cardiovascular diseases are also three of the top five reasons in Canada
for hospitalization (4,164).
2.4.3.3 Behavioural Mechanisms
Social influence through social norms and social pressure influence health behaviours
such as healthcare seeking and adherence, diet, and engagement in physical activities (1,180).
These health behaviours can promote or oppose health. Again, cardiovascular risk factors and
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cardiovascular diseases such as obesity, diabetes, hypertension, and coronary heart disease
(which are related to poor health behaviours), increase the risk of cognitive decline (179) and
hospitalization (4,164).
2.4.4 Summary
Cognitive decline and hospitalization are both plausibly associated with social
vulnerability using many interdependent mechanisms as theoretical frameworks. Social
vulnerability represents a potentially modifiable risk factor that if improved, may reduce the risks
of cognitive decline and hospitalization among persons with and without dementia. Determining
whether dementia modifies the influence of social vulnerability on cognitive decline and
hospitalization is crucial in developing tailored interventions. The present research aimed to
provide insight into these knowledge gaps.
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3.0 Study Rationale, Research Objectives and Hypotheses
3.1 Study Rationale and Objectives
AL facilities have become a popular residential option for a diverse population of older
adults (5,28–33,38,87,88). Accumulating evidence over the past decade has raised some
concerns regarding the appropriateness of these facilities for persons with dementia, cognitive
impairment, and/or physical impairments (92,100,108,116,181). Evidence has also raised
concerns regarding the state and consequences of social vulnerability among AL residents, in
spite of the focus on a social model of care as a key philosophy of AL (4,5,14–16). The unique
conceptual approach to identifying social vulnerability developed by Andrew and colleagues
may have particular relevance to residents of AL facilities. To date, their approach to defining
social vulnerability has primarily been examined among community-dwelling older adults. Their
research among community-based populations has shown important relationships between higher
levels of social vulnerability and heightened risks for various adverse health outcomes, including
mortality, cognitive decline, disability, frailty and pain (10,18,19,55).
The current investigation addresses an important research and knowledge gap by
examining the relevance of Andrew and colleagues’ approach to defining social vulnerability
among older residents of AL facilities, including a specific focus on those with and without
dementia. Their comprehensive measure, termed the Social Vulnerability Index (SVI), was used
to examine the prevalence, correlates and health consequences of social vulnerability among AL
residents with and without dementia included in the ACCES study (37,182). As cognitive decline
and hospitalization are particularly important outcomes to older AL residents and their
caregivers, they were selected as primary outcomes of interest in relation to residents’ baseline
level of social vulnerability. It is hoped that the findings of the current research will help to focus
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future research, and clinical and policy efforts towards social vulnerability, AL residents, and
care for residents with and without dementia. Results may also help to identify individuals at
risk, where prevention initiatives may be employed.
The present study used secondary data from ACCES providing detailed measures on the
clinical, functional and social characteristics of 1,089 older (aged 65+ years) residents of DAL
linked with provincial administrative health data, in order to address two main objectives:
1.

To estimate the prevalence and correlates of social vulnerability in DAL
residents overall, and among those with and without dementia; and,

2.

To examine the associations between baseline social vulnerability and
subsequent health outcomes over one year, including cognitive decline and
first-event hospitalization among DAL residents overall, and stratified by
dementia status.

3.2 Study Hypotheses
Three hypotheses were addressed that contributed to our understanding and knowledge of
social vulnerability in the AL population:
1. The prevalence of social vulnerability will be higher among DAL residents with
dementia (vs. without), and will vary by age, sex, and level of cognitive and
functional impairment;
2. The correlates of social vulnerability will differ by dementia status; and
3. AL residents with higher scores on the SVI will exhibit a higher risk for cognitive
decline and hospitalization as compared with residents with lower scores; this risk
will be greater for the subgroup with dementia.
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4.0 Methods
4.1 Data Source: Alberta Continuing Care Epidemiological Studies (ACCES)
The Alberta Continuing Care Epidemiological Studies (ACCES) was a prospective
cohort study that began in 2006 and ended in 2009 (37). Data collection targeted residents,
family members, and administrative employees of designated (publicly funded) AL and
supportive housing facilities (DAL) and long-term care (LTC) facilities across Alberta, Canada.
Baseline resident-level data were collected using the Resident Assessment Instrument for
Assisted Living (interRAI-AL) and the Resident Assessment Instrument for Long-Term Care
Facility (interRAI-LTCF) assessment tools, followed by a one-year follow-up assessment (37).
4.1.1 Study Population
The present sub-study of ACCES used data collected from the DAL cohort only. The
facilities studied were publicly funded designated facilities (DSL, EL, DSH, DAL, and E-DAL)
and are now termed Supportive Living Level 3 or 4 facilities (88,117). For simplification, all
publicly funded facilities will be referred to as DAL. These facilities were located across Alberta
in five former Health Regions, consisting of three rural and two major urban settings. Total bed
spaces ranged from 10-507, with an average of 108 spaces; DAL specific spaces ranged from 8104, with an average of 44 spaces. Further, 59% of DAL facilities were non-profit, 36% forprofit, and 5% were owned or operated by the health region. Facility inclusion criteria included:


Having been in operation ≥6 months;



Small facilities with ≥4 residents, and large facilities with ≥10 residents aged 65
years or older; and



Target clientele were free of developmental disabilities or mental illnesses (37).
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Sixty eligible DAL facilities were approached, of which 59 agreed to participate in
ACCES (98.3% response rate). All eligible DAL residents of these participating facilities were
approached for study participation. Participant inclusion criteria included:


≥65 years of age;



Was admitted >21 days prior to beginning of study;



Was on a long-term stay;



Was not deemed palliative;



No facility representative or family member thought their research participation
would be inappropriate (37).

All 1,510 eligible participants were approached for study participation, and 1,089 gave
consent to study participation (72.1% response rate). Facility staff introduced research nurses to
residents where after an initial independent approach, obtained written informed consent from
residents deemed capable of making their own informed decisions. Where decision making
capabilities were compromised, written informed consent was obtained from designated
surrogate decision-makers and from residents (e.g., with verbal consent witnessed by facility
staff) (182).
Reasons for non-participation included refusal to participate (22.5%; 339 residents), and
inability to reach and contact the legally designated surrogate (5.4%; 82 residents). Age and sex
were available for 86.5% (364 residents) of the 421 non-participants, and demonstrated a similar
age-sex distribution (mean age 84.4 ± 7.1 years, 74% women) as participants. About 98% (1,069
residents) of research participants or surrogate decision makers consented to linkage with
healthcare utilization data. Two participants were lost to follow-up and 1 moved out of province,
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leaving 1,066 study participants for analyses of health utilization outcomes (including
hospitalization). The sample size available for models examining cognitive decline over one year
differs slightly from this sample because of the requirement for cognitive outcome data. Further
details regarding these two analytical samples are provided in section 4.2.
Figures 4.1.1 and 4.2.1a-b depicts flow charts for how the study populations were
generated. Figure 4.1.1 is shown here, and figures 4.2.1a and b are shown in section 4.2 where
the respective analytic samples are discussed.
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Figure 4.1.1: Generation of Alberta Continuing Care Epidemiological Studies Designated Assisted Living Study Sample

4.1.2 Data Collection
4.1.2.1 Resident-Level Data Collection
At baseline (2006-2008) and at 1-year follow-up (2007-2009), residents were assessed by
trained research nurses using the interRAI-AL tool (Appendix B) (interRAI-AL; see
www.interrai.org/instruments.html ). The interRAI-AL tool is a standardized, comprehensive

assessment which collects information on residents’ sociodemographic characteristics,
medication use and services, physical and cognitive status, social health, health conditions, and
behavioural problems (183–185). The best available sources of information were used to assess
the various items on the interRAI-AL tool including interviews with the resident, family
member, and staff, as well as resident chart reviews. Items on the interRAI-AL tool were used to
derive various validated scales. Such scales included the Activities of Daily Living SelfPerformance Hierarchy Scale (ADLH) (186); Cognitive Performance Scale (CPS) (187),
Depression Rating Scale (DRS) (188); and Changes in Health, End-Stage Disease, and
Symptoms and Signs (CHESS) Scale (189). Descriptions of these scales are found in section
4.3.1 and 4.3.4 where applicable. Coding for these scales is found in Appendices H and I.
4.1.2.2 Facility-Level Data Collection
A key facility employee (administrator, manager, or director of care) from each of the 59
participating institutions completed the facility survey (Appendix C) at approximately the midpoint of follow-up. Information gathered from the surveys pertained to establishment date,
facility ownership (for-profit, not for-profit, or health region owned), location (rural vs urban),
size and type, and type of care available. Other variables included presence of dementia beds;
staffing levels, mix, and oversight (24/7 care on-call vs on-site Registered Nurse and/or Licensed
Practical Nurse [RN/LPN], physician involvement); admission and retention criteria; health and
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social services; fees; and challenges (37). Only health region was used in the cognitive decline
and hospitalization analyses. Health region was used in lieu of other facility-level variables
because it represents a high-level systems- and facility-level variable. Health region encompasses
many of the other facility-level variables such as rural or urban status, the services available to
residents, community size, and governance. See Appendix I for coding of health region.
4.1.2.3 Family Member-Level Data Collection
A comprehensive family interview was completed with a family member at baseline and
at 1-year follow-up for residents who were alive and in the study. Where a resident was
discharged or died prior to the 1-year follow-up assessment, facilities would complete and
submit a discharge tracking form. Study nurses would then contact a designated family member
for a Discharge (Appendix D) or Decedent Interview (Appendix E) (with the added Moves
Addendum; Appendix F) (37). Family member-level data was used to fill in 154 missing resident
data for the “level of control person had over decision to move into assisted living” variable from
the interRAI-AL assessment. After the missing data was revised, 15 residents had missing data
for this social variable. This variable was essential to the development of the social vulnerability
index (SVI) – exposure measure. More information on the SVI can be found in section 4.3.2.
Family member-level data were also used to ascertain first-event outcomes. Further information
on first-event outcomes can be found in section 4.3.3.2.
4.1.2.4 Linked Administrative Data
Upon the consent of the resident or the legally appointed decision maker, health service
utilization data were obtained from the Alberta Inpatient Discharge Abstract Database and the
Ambulatory Care Classification System (ACCS) databases (4,86,182). Information included
hospitalizations (all-hospital events during the previous and follow-up year), emergency
38

department visits, and day procedures (37,182). These data were linked with resident- and
facility-level data. Coding for relevant linked administrative data variables can be found in
Appendix H. Further detail on the hospitalization outcome measure can be found in section
4.3.3.2.
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4.2 Analytic Samples
As previously mentioned, two different sample sizes were examined depending on the
specific outcome being explored in the analyses. The sample size for the cognitive decline
outcome was 889 residents. Of the 1,089 participants assessed at baseline, 892 had a follow-up
interRAI-AL assessment completed, regardless of residence location at follow-up. Three
participants had a baseline CPS score of 6 and therefore did not have the ability to experience the
outcome of interest. These three residents were excluded in analyses due to ceiling effects
(Figure 4.2.1a). The final sample size for the cognitive decline outcome was 889. This sample
will hereinafter be referred to as the Survived cohort.
The sample size for the time to first-event hospitalization outcome was 1,066 residents.
Of the 1,089 participants assessed at baseline in ACCES, 98% (1,069) had linked healthcare
utilization data (Figure 4.2.1b) and outcome status was unknown for three residents in this
sample. This sample will hereinafter be referred to as the Linked cohort.

40

Figure 4.2.1a: Generation of Sample for Cognitive Decline Outcome – Survived Cohort5

5

Three residents had ceiling effects in the cognitive decline outcome. Here, residents had a baseline CPS score of 6
and were therefore unable to experience the outcome of interest since they had the most cognitive impairment the
CPS score could capture.
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Figure 4.2.1b: Generation of Sample for Time to First-Event Hospitalization Outcome – Linked
Cohort
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4.3 Measures
Resident-level data (derived from the interRAI-AL) were used to assess residents’
sociodemographic characteristics, health, functional and cognitive status and social vulnerability.
Refer to section 4.3.1 for detailed information on descriptive measures. Refer to section 4.3.2 for
more information on the derivation of the SVI. One facility-level factor (derived from the facility
survey) was used to assess a facility-level covariate (i.e., health region). Refer to section 4.3.4 for
information on covariates. Cognitive decline during 1-year follow-up was ascertained using the
baseline and follow-up interRAI-AL assessments. First-event hospitalization during 1-year
follow-up was ascertained using linked discharge abstract data. Refer to section 4.3.3 for more
information on the derivation of the two outcome measures.
4.3.1 Descriptive Measures
Numerous resident-level variables were used as descriptive measures to describe the
overall cohort and to compare residents with and without dementia. These included age, sex,
marital status, fatigue, clinically significant depressive symptoms (DRS score), health instability
(CHESS score), cognitive function (CPS score), activities of daily living (ADLH score), bladder
and bowel incontinence, number of chronic conditions, number of medications, “Do Not
Hospitalize” advance directive, number of inpatient hospital admissions in the past year (for
Linked cohort only), and number of inpatient hospital and emergency department visits in the
past 90 days. Coding for these variables can be found in Appendix H. Many descriptive
measures were also used as covariates and therefore there will be some repetition in section 4.3.4
where covariates are discussed. Coding for covariates is found in Appendix I.
Age was coded into quartiles based on sample distribution with the following groups:
65-79, 80-85, 86-89, and ≥90, and sex was coded as a binary variable. Marital status was
categorized into a three-level variable including widowed; married or with a partner; and never
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married, separated, or divorced. Consistent with previous ACCES publications (4,5), fatigue was
coded into tertiles as not fatigued; minimal fatigue; and moderate to severe, or unable to
commence any normal day-to-day activities.
The Minimum Data Set DRS is used as a clinical screen for depression. It was developed
and validated against both the Hamilton Depression Rating Scale and the Cornell Scale for
Depression in Dementia (188). It has a score range of 0 to 14 with higher scores indicating a
greater number and/or frequency of symptoms. A cut-off point of ≥3 is employed to capture
clinically important depressive symptoms (188). The DRS was coded as 0 or 1, with 0
representing no depressive symptoms (score of <3 on DRS scale), and 1 representing clinically
important depressive symptoms (score of ≥3 on DRS scale).
The CHESS scale measures health instability and therefore identifies older adults
vulnerable to decline in health status. The CHESS scale is a multi-item tool measuring symptoms
(vomiting, reduced food/fluid intake, dehydration, unintended weight loss, edema, and shortness
of breath), cognitive decline, decline in ADL performance, and declines in end-stage disease.
The CHESS scale has been demonstrated to be predictive of hospitalization, LTC placement and
mortality (132,189,190). The CHESS scale has also been suggested to act as a frailty measure
(191). Scores range from 0 to 5 with higher scores indicating greater health instability. The
CHESS scale was coded from 0 to 3, representing categories: stable; mild; mild-moderate; and
moderate-high health instability respectively.
The CPS measures five items: comatose status, short-term memory, cognitive skills for
daily decision making, making self understood, and eating self-performance. Scores range from
0-6, with higher scores indicating more severe impairment. The CPS has been validated against
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the Mini-Mental State Examination (MMSE) and the Test for Severe Impairment (TSI)
(187,192). Each level on the CPS corresponds to a mean MMSE score (Table 4.3.1) (192). A
one-point change on the CPS score indicates a clinically meaningful change in cognition (192).
As a descriptive measure, the CPS was coded into tertiles: intact; borderline intact; and mild,
moderate or severe impairment.
Table 4.3.1. Cognitive Performance Scale (CPS) Equivalent Scores in the Mini-Mental State
Examination (MMSE)
CPS
Score

Intact
(0)

Borderline
(1)

Mild
Impairment
(2)

Moderate
Impairment
(3)

Moderately
Severe
Impairment
(4)

Severe
Impairment
(5)

Very Severe
Impairment
(6)

15.4
8.0

6.9
6.9

5.1
5.3

0.4
0.9

MMSE
Mean
24.9
21.9
19.2
SD
5.1
5.7
5.6
Table 4.3.1 was adapted from Morris et al., 1994 (192).

The Activities of Daily Living Self-Performance Hierarchy Scale (ADLH) scores overall
ADL performance by measuring four abilities: locomotion, eating, toileting, and personal
hygiene. Scores range from 0 to 6 with higher scores indicating greater dependence (186). Level
0 represents a person who is independent in all four ADLs. Level 1 represents a person who
needs supervision in at least one ADL but is not limited in four ADLs. Level 2 represents a
person who requires limited assistance in at least one ADL but does not require extensive
assistance in all four ADLs. Level 3 represents a person who requires extensive assistance in at
least personal hygiene or toileting but does not require extensive assistance in both eating and
locomotion. Level 4 represents a person who requires extensive assistance in both eating and
locomotion but is not totally dependent in either. Level 5 represents a person who is totally
dependent in eating and/or locomotion. Lastly, level 6 represents a person who is totally
dependent in all four ADLs.
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The ADLH was coded as a four-level variable. Coding was 0 to 3 with higher scores
indicating greater dependence. A code of 0 represents a resident in level 0 of the original ADLH
scale. A code of 1 represents a resident in level 1 of the original ADLH scale. A code of 2
represents a resident in level 2 of the original ADLH scale. A code of 3 represents a resident in
levels 3-6 of the original ADLH scale.
Bladder incontinence was categorized into a four-level variable (continent; some control,
infrequent episodes; occasional incontinence; and frequent episodes, no control), whereas bowel
incontinence was categorized into a three-level variable due to smaller cell sizes in the more
severe continence impairment categories (continent; some control, infrequent episodes; and
occasional incontinence, frequent episodes, and no control).
Comorbidity was ascertained using the sum of 49 possible diagnoses recorded on the
interRAI-AL interview. A diagnosis was considered present if it was considered the main reason
for the current stay or if it was considered pertinent to the resident’s health and care needs. As in
previous ACCES publications (4,5), comorbidity was coded into three groups: 0-3, 4-5, and ≥6.
Number of medications was ascertained by summing the number of medications recorded in the
interRAI-AL assessment. As in previous ACCES publications (4,5), number of medications was
coded as follows: 0-6, 7-8, 9-10, and ≥11.
The presence or absence of a “Do Not Hospitalize” advance directive was ascertained
using the interRAI-AL assessment, and was coded as present/absent. The number of inpatient
hospital admissions within the year prior to baseline was ascertained using the linked health
administrative data and was only used in the Linked cohort. Consistent with previous ACCES
work (4), the number of inpatient hospitalizations within the year prior to baseline was coded
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into three groups: 0, 1, or ≥2 hospital admissions. For all cohorts, the number of inpatient
hospital admissions within the past 90 days was ascertained using the interRAI-AL assessment.
Consistent with previous ACCES work (5), hospitalizations within the past 90 days were coded
as 0 or ≥1. The number of emergency department visits in the past 90 days was ascertained using
the interRAI-AL assessment and was coded as 0 or ≥1. Lastly, health region was ascertained via
the facility survey. Health region used the same coding approach as previous ACCES
publications to represent distinct health systems reflecting rural/urban status, community size,
services offered, policies, and more (4,5): (a) Calgary (urban); (b) Chinook (mixed urban/rural);
(c) David Thompson (rural); (d) Capital (urban); and (e) East Central (rural).
4.3.2 Exposure Measure
Social vulnerability was measured using a modified version of Andrew and colleagues’
SVI (10). Modifications were made to the social domains used and the constituent variables of
each domain6. This index was composed of multiple resident-level characteristics derived from
the interRAI-AL assessment (refer to Table 4.3.2 for a shortened version of the SVI; for full
table, refer to Appendix G.) Where missing data existed for particular social variables, data from
other similar variables on the interRAI-AL were used to determine the score on the missing
variable. For example, five participants had missing data for the “positive outlook on life” social
variable. Here, five different variables 7 were used to determine what the score on “positive
outlook on life” should be.
The social vulnerability domains that were used included: (1) communication to engage
6

Six of the possible nine social domains provided by Andrew and colleagues were used in the development of the
SVI used in the current investigation. Further, some variables were different from those used by Andrew and
colleagues, however they still represented the domain under question. These differences were a result of data
availability.
7 The five variables used to fill in missing data include: finds the meaning in day-to-day life; crying/tearfulness;
repetitive health complaints; made negative statements; and repetitive anxious complaints/concerns (non-health
related).
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in the wider community; (2) living situation; (3) social support; (4) socially oriented activities of
daily living; (5) social engagement and leisure activities; and (6) empowerment and life control.
Each domain consisted of a varying number of representative social factors. Appendix G
provides the coding of each social variable in the SVI.
Each item in the SVI was coded as 0 or 1 to represent the absence or presence of a social
deficit, respectively. Where necessary (e.g., items have multiple levels capturing meaningful
variation in degree of social deficit), an intermediate score (0.5) was assigned for the mid-level
value. A social vulnerability score was assigned to each participant using the sum of their index
scores. The SVI included 27 variables and therefore the theoretical range of scores was between
0 and 27, with higher scores indicating greater severity of social vulnerability. The SVI was then
transformed onto a ratio scale (with scores ranging from 0-1) by dividing the number of deficits
observed to be present over the number of deficits considered. This ratio allowed for greater ease
in analyses because 15 residents were missing one of the 27 social variables 8. The SVI ratio scale
was used in all analyses.
The ratio version of the SVI was categorized into tertiles (low social vulnerability;
intermediate social vulnerability; and high social vulnerability) based on the distribution within
each overall cohort. This categorization was extended to the subgroups stratified by dementia
status in order to examine how the prevalence of social vulnerability varied by dementia status.

Fifteen residents were missing the “level of control person had over decision to move into assisted living” social
variable included in the SVI. Their theoretical range of scores was therefore 0-26. However, their SVI scores were
also transformed onto a ratio scale for comparison and modelling purposes.
8
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Table 4.3.2. Social Vulnerability Index
Domain

Variables

Communication to engage in the
wider community
Primary language
Understanding others
Hearing
Vision
Living Situation
Marital status
Room type
Social Support
Close to someone in the facility
Strong and supportive relationship with family
Visit with a long-standing social relation or family member
Other interaction with long-standing social relation or family member (e.g.,
phone, email)
Socially-oriented activities of daily
living
Phone use – Capacity
Transportation – Capacity
Social engagement and leisure
activities
At ease interacting with others
At ease doing planned/structured activities
Accepts invitations into most group activities
Pursues involvement in life of facility
Initiates interactions with others
Reacts positively to interactions initiated by others
Participation in social activities of longstanding interests
Days outside in last 3 days
Total hours of exercise or physical activity in last 3 days
Social Activities Performance vs Involvement
Exercise or Leisure Activities Performance vs Involvement
Empowerment and life control
Consistent positive outlook
Finds meaning in day-to-day life
Level of control person had over decision to move into assisted living
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4.3.3 Outcome Measures
4.3.3.1 Cognitive Decline
Change in the CPS score (derived from items on the interRAI-AL assessment, as
summarized above) from baseline to 1-year follow-up was used to determine cognitive decline.
Changes in the CPS score9 were determined by subtracting each resident’s baseline CPS score
from their follow-up CPS score [i.e., Time 2 CPS – Time 1 CPS score]. Positive integers
indicated cognitive decline. Negative integers indicated cognitive improvement. A calculation of
0 indicated no change in cognition.
Any one-point change in CPS score has been noted to indicate a meaningful change in
cognitive function (192). Using the original coding of the CPS (0 to 6), any ≥1 point increase
indicated a significant decline in cognition. Cognitive decline, as measured by the CPS change
score, was coded as a binary variable. A score of 0 indicated no change (no change on CPS) or
an improvement in cognition (decrease of ≥1 point(s) on the CPS) during follow-up. A score of 1
indicated a decline in cognition (increase of ≥1 point(s) on the CPS) during follow-up.
4.3.3.2 Hospitalization
Time to first-event hospitalization over 1-year post-baseline was ascertained through
linkage of interRAI-AL data with the Alberta Inpatient Discharge Abstract Database. The date of
admission was examined. Only the first-event hospitalization was assessed as opposed to any or
total hospitalizations. Analyzing only first-event hospitalization controlled for competing risks
(e.g., death or facility transition). It also ensured that the hospitalizations under study were from
DAL instead of following an initial transfer out of DAL (i.e., to LTC or another DAL). This
allowed conclusions to be drawn about the DAL drivers (i.e., resident and facility characteristics)
9

Recall that three residents were excluded from models for this outcome because they had a baseline CPS score of 6
and were therefore unable to experience the outcome of interest.
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of hospitalization rather than characteristics of the new location as drivers of hospitalization.
Discharge to LTC or death prior to hospitalization was ascertained using the facility
discharge tracking form, family caregiver Discharge Interview, Decedent Interview, and/or the
Moves Addendum of the 1-year follow-up assessment. Residents were classified into four groups
based on the date of their first event: (1) inpatient hospital admission, (2) LTC admission or
death without prior hospital admission, (3) other transitions without prior hospital admission, and
(4) no event and remained in DAL at 1-year follow up. Residents were censored on the date of
an alternative first-event (i.e., LTC admission, death, or other transition). Residents who did not
experience an alternative event were censored on the date of their 1-year follow-up assessment.
4.3.4 Covariates
Relevant resident- and (one) facility-level covariates were selected on the basis of
previous literature (4,14,18,19,86,115,152,156,157,193–195) and preliminary descriptive
analyses. Characteristics examined included sociodemographic, functional and clinical items
available from the interRAI-AL assessment, and previous health care utilization available from
linked administrative data. Other covariates were selected based on preliminary data analyses
that indicated variables as strongly predictive of both the exposure and outcome of interest.
Many covariates were also used as descriptive measures and where applicable, used the same
coding approach. Refer to Appendix I for coding of all covariates. Covariates differed slightly by
the outcome of interest.
4.3.4.1 Cognitive Decline Outcome Covariates
Based on published literature (18,19,152,157,194,195), and univariate and bivariate
findings, covariates selected for the cognitive decline outcome included baseline measures of
age, sex, cognitive and functional impairment, anxiolytic use, and health region.
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Coding for age, sex, and health region as covariates remained consistent with the
approach used for the descriptive analyses (refer to section 4.3.1 for coding approaches).
Baseline cognition was found to be significantly associated with social vulnerability and
cognitive decline in bivariate analyses. Baseline cognition was coded in two ways to ensure
adequate sample sizes for all cells. Cell sizes changed depending on the cohort being analyzed
(i.e., the majority of residents with dementia had a CPS score ≥3 and therefore for this cohort, a
binary version of the CPS was used). As a binary variable, the CPS was coded as (0) intact or
borderline intact; and (1) mild, moderate, and severe impairment. This coding was used in
analyses where stratification by dementia status was used. As a three-level variable, the CPS was
coded as described for the descriptive analyses (refer to section 4.3.1), that is, as intact;
borderline intact; and mild, moderate or severe impairment. This version of CPS was used when
analyzing the non-stratified cohort.
Functional impairment was ascertained using the ADLH score as recorded on the
interRAI-AL assessment. Functional impairment was coded as a three-level variable in cognitive
decline models because cell sizes were relatively smaller when the cohorts were stratified by
dementia status and social vulnerability level. Coding was 0-2 with higher scores indicating
greater dependence. A code of 0 represents a resident in level 0 of the original scale indicating
functional independence. A code of 1 represents someone in levels 1-2 of the original scale
indicating supervision is required or limited impairment is present. A code of 2 represents a
resident in levels 3+ on the original scale indicating extensive supervision is required or they are
functionally dependent.
Lastly, anxiolytic use was ascertained via the interRAI-AL assessment. Coding of
anxiolytic use was binary to indicate no use, and use.
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4.3.4.2 Hospitalization Outcome Covariates
Based on published literature (4,14,86,115,156,193), and univariate and bivariate
findings, covariates selected for the time to first-event hospitalization outcome included baseline
measures of age, sex, fatigue, cognitive impairment, health instability (CHESS score),
comorbidity, number of medications used, bowel incontinence, frequency of hospitalization in
past year, and health region.
Coding for age, sex, health instability (CHESS score), comorbidity, number of
medications used, bowel incontinence, frequency of hospitalization in past year, and health
region as covariates remained consistent with what was done for these variables as descriptors
(refer to section 4.3.1 for coding approaches). Coding for cognitive impairment as a covariate
remained consistent with the coding outlined for the cognitive decline analyses (refer to section
4.3.4.1 for the coding approach).
4.3.5 Stratification Variable
Dementia status was used to stratify all analyses. Dementia status was ascertained using
the diagnostic pick list on the interRAI-AL tool which included a diagnosis of dementia
(including Alzheimer’s disease and/or dementia other than Alzheimer’s disease). In general,
study nurse assessors complete this diagnostic pick list by referring to the resident’s medical
chart (where available) and/or consulting with health care providers, residents and their family
caregivers.
Although the validity of the dementia item on the interRAI-AL has not been specifically
evaluated, the validity of the dementia item on the interRAI-home care, -nursing home, and mental health care instruments has been evaluated to varying degrees. In these settings, the
dementia item has been shown to have relatively high sensitivity (e.g., in nursing homes: 0.83
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[0.82-0.83]), specificity (e.g., in nursing homes: 0.80 [0.80-0.80]), and positive predictive value
(e.g., in nursing homes: 0.51 [0.51-0.52]) (196). The sensitivity, specificity, and positive
predictive value of the interRAI-AL dementia diagnosis are likely similar to those observed for
the nursing home setting. Research has demonstrated high sensitivity (≥0.70) for recoding
dementia and Alzheimer’s disease diagnoses on the RAI tools in comparison with acute care
discharge abstracts (197). Dementia status (interRAI-AL Section J, Question 1) was coded as 0
or 1, representing the absence and presence of dementia respectively.
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4.4 Ethics
Ethics clearance was originally granted from the University of Calgary Conjoint Health
Research Ethics Board, the University of Alberta Research Ethics Board, and the University of
Lethbridge Human Subject Research Committee. Ethics approval for this specific sub-study was
granted from the University of Waterloo, Office of Research Ethics (ORE #21346).
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4.5 Analytic Plan
All analyses were conducted using SAS v.9.4 statistical software (SAS Institute Inc.,
Cary, North Carolina).
4.5.1 Overall and Stratified Analyses
All analyses were completed with the overall cohorts, and then stratified by dementia
status. This enabled an exploration of possible differences in the prevalence, correlates, and
outcomes of social vulnerability by the presence or absence of dementia among DAL residents.
This also enabled an exploration of how the influence of social vulnerability on cognitive decline
and hospitalization differed by dementia status. This information can be used to inform screening
and clinical practices, as well as how to develop more informed and tailored interventions to the
respective populations.
4.5.2 Descriptive and Bivariate Analyses
Univariate and bivariate analyses were conducted to examine the distribution of baseline
characteristics for all resident- and facility-level variables of interest among the total analytic
cohorts and according to dementia status. Bivariate analyses were further used to assess the
distribution of resident- and facility-level variables by exposure and by outcome status
separately. All analyses were repeated with stratification by dementia status. Comparing the
bivariate analyses for the exposure and for each outcome identified potential covariates to be
used in model development. Univariate analyses also allowed for an examination of the
prevalence of social vulnerability among the overall cohort and dementia and non-dementia
subgroups.
Cross-tabulations and chi-square tests were used to examine associations between
categorical variables. Results are displayed in contingency tables. Chi-square tests were used to
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determine statistical significance set at a significance level of <0.05. T-tests were used to
examine the differences in means for continuous variables between two samples (dementia and
non-dementia). Specifically, t-tests were used to test for statistical differences between those
with and without dementia with regard to mean age, comorbidity and medication number.
Satterthwaite approximations were used when the assumption of equal variance was violated.
Analysis of variance (ANOVA) tests were used to compare the differences in mean scores across
residents’ characteristics when there were more than two samples being compared (i.e., when
comparing means across the three levels of social vulnerability). Results are displayed in
ANOVA tables. Kruskal-Wallis tests were used to compare the differences in mean scores
because all continuous variables were not assumed to have a normal distribution.
4.5.3 Multivariable Analyses
When developing the modeling approach for both outcomes, correlations between
variables were examined to assess any potential issues of collinearity. Where relatively high
correlations were observed between covariates, the covariate with the most significant
association with the outcome of interest was included in the final, fully adjusted models
(although alternate models varying in covariates retained were also explored).
4.5.3.1 Cognitive Decline among the Survived Cohort
Generalized linear models with a binomial distribution and a logit link function were
used to estimate odds ratios of cognitive decline associated with social vulnerability while
accounting for covariates and clustering of residents within DAL facilities. Models were created
using a forward stepwise function and checked with backward selection. Preliminary covariates
were selected based on published literature and bivariate findings. Unadjusted models with only
the response and a single predictor variable were run first (i.e., the probability of experiencing
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cognitive decline over one-year was modeled by age only, then by sex only, and so forth). Age
and sex were then added as covariates due to their prominence in the literature and their
associations with social vulnerability and cognitive decline. Baseline functional and cognitive
impairment were then added to the model. Finally, health region was added to the model. These
covariates were all kept in the model because they reduced the QIC value, indicating a better
model fit. This model with SVI, age, sex, baseline functional and cognitive impairment, and
health region was used as the adjusted model (A).
Covariates were continually added and removed to the adjusted model (A), testing their
significance and noting their impact on the QIC value. Among these covariates, baseline
depression, hospital use in the past 90 days, comorbidity, number of medications used, and four
classes of psychotropic drugs (i.e., antidepressants, anxiolytics, hypnotics and sedatives, and
antipsychotics) were examined. With the exception of anxiolytics, all covariates added to the
adjusted model (A) were not found to be statistically significant predictors of cognitive decline.
Further, their inclusion did not significantly alter the estimates of other covariates, or reduce the
QIC value to indicate better model fit. The potential final model for the Survived cohort adjusted
for age, sex, baseline functional and cognitive impairment, anxiolytic use, and health region.
This model was then subjected to backward selection. Baseline functional impairment
was removed as a covariate because no level of functional impairment was a significant predictor
of cognitive decline. The removal of this covariate marginally reduced the QIC value, but
provided no change to odd ratio estimates. Because there was no significant change to the model
upon removing functional impairment, and because functional impairment is plausibly related to
social vulnerability and cognitive decline, it was retained in the model. The final model for the
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Survived cohort adjusted for age, sex, baseline functional and cognitive impairment, anxiolytic
use, and health region. This model is the adjusted model (B).
4.5.3.2 Cognitive Decline among Residents with and without Dementia
Generalized linear models for the dementia and non-dementia subgroups were built using
the same procedures as the model presented above in section 4.5.3.1. Adjusted model (A) –
adjusted for age, sex, baseline functional and cognitive impairment, and health region – was the
superior model for the dementia subgroup. Adjusted model (B) – adjusted for age, sex, baseline
functional and cognitive impairment, anxiolytic use, and health region – was the superior model
for the non-dementia subgroup. For comparison purposes between subgroups, adjusted models
(A) and (B) were executed and presented for both dementia strata.
4.5.3.3 First-Event Hospitalization, Linked Cohort
Cox proportional hazards models were used to estimate hazard ratios for time to firstevent hospitalization10 associated with residents’ SVI while adjusting for relevant covariates and
clustering of residents within DAL facilities. As a semi-parametric model, Cox proportional
hazards models were appropriate in this investigation because they allowed for statistical
analysis when the effects of covariates were known, the distribution of data was unknown, and
censoring occurred. Robust sandwich standard errors were used when the assumption of
independence was thought to be violated by clustering of residents within facilities (198).
Models were created using a forward stepwise function, and checked using backward
selection by removing the least significant covariate one at a time. As noted above, preliminary
10

Recall that residents were classified into four groups based on the date of their first event: (1) inpatient hospital
admission, (2) LTC admission or death without prior hospital admission, (3) other transitions without prior hospital
admission, and (4) no event and remained in DAL at 1-year follow up. Further, residents were censored on the date
of an alternative first-event (i.e., LTC admission, death, or other transition), and those who did not experience an
alternative event were censored on the date of their 1-year follow-up assessment.
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covariates were selected based on published literature (4,14,18,19,86,115,152,156,157,193–195)
and bivariate findings. Bivariate models containing only a single predictor variable were tested
first (i.e., the probability of first-event hospital admission was modeled by age only, then by sex
only, and so forth). Age and sex were then added simultaneously as covariates due to their
importance demonstrated in the literature and because of their relevance to social vulnerability
and hospitalization. Baseline measures of fatigue, cognitive impairment, depressive symptoms,
health instability, comorbidity, number of medications used, frequency of hospitalizations in the
past year, bowel incontinence, and health region were then added one-at-a-time to the model.
With a few exceptions (see below), covariates that reached a significance level of <0.10 were
retained in the model. The adjusted model (A) included baseline measures of age, sex, fatigue,
health instability, comorbidity, number of medications used, frequency of hospitalizations in the
past year, and health region as covariates.
Although age and sex did not reach a significance level of <0.10, they were retained in
the adjusted model due to their importance in model development among a geriatric population.
Comorbidity was also retained in adjusted model (A) even though it did not reach a significance
level of <0.10. Comorbidity was retained because it often influences the likelihood of
experiencing a hospitalization among a geriatric population and is plausibly associated with
social vulnerability.
A second model, adjusted model (B), was executed to explore the influence of social
vulnerability when comorbidity was removed from the model due to its failure to reach statistical
significance. Adjusted model (B) included baseline measures of age, sex, fatigue, health
instability, number of medications used, frequency of hospitalizations in the past year, and health
region as covariates.
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Lastly, the proportional hazards assumption was tested graphically and statistically by
adding time-dependent covariates for the primary independent variable of interest – social
vulnerability. Graphically, the proportional hazards assumption did seem to be violated;
however, the test of interaction contradicted this observation. Given the relatively short followup period of one year and the fact that the proportional hazards assumption did not appear to be
violated with the statistical test, no further analyses (e.g., by time of follow-up) were explored.
4.5.3.4 First-Event Hospitalization among Residents with and without Dementia
Cox proportional hazards models for the dementia and non-dementia subgroups were
constructed using the same procedures as presented above for the total Linked cohort in section
4.5.3.3. Adjusted model (A) included baseline measures of age, sex, fatigue, cognitive
impairment, health instability, comorbidity, bowel incontinence, number of medications used,
frequency of hospitalizations in past year, and health region as covariates. Again, although
comorbidity did not reach statistical significance in the models, it was retained in the adjusted
model (A) because comorbidity is plausibly related to social vulnerability and hospitalization.
Another model, adjusted model (B), was executed where comorbidity was excluded from
analyses in response to its lack of statistical significance in the model. Adjusted model (B)
included baseline measures of age, sex, fatigue, cognitive impairment, health instability, bowel
incontinence, number of medications used, frequency of hospitalizations in past year, and health
region as covariates.
4.5.4 Sensitivity Analysis
A “jackknife by variables” procedure was used to determine whether associations found 11
were due to the inclusion or exclusion of any single domain in the SVI (199), as done in previous
11

Sensitivity analyses were only performed for models that found statistically significant associations.
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work (10,18,19). The SVI was reconstructed six times by excluding one complete social domain.
Each reconstructed SVI was modeled by each outcome measure while adjusting for their
respective covariates and clustering.
The estimates of each new model were compared to the original model to determine
whether statistically significant differences were present due to the exclusion of any one social
domain12. Where the exclusion of any one social domain resulted in a significantly different
model when compared to the original model, a new SVI was created by removing one social
variable from the respective social domain. Each reconstructed SVI was modeled by each
outcome measure while adjusting for their respective covariates and clustering. Again, the
estimates of each new model (where a single social variable was removed) were compared to the
original model to determine whether statistically significant differences were present due to the
exclusion of any one social variable. If a statistically significant difference was found, it was
concluded that the excluded variable contributed much of the explained variance in the model.
As a result, much of the associations found would be attributed to that social variable.

12

A statistically significant difference would be observed if the p-value for the SVI level in question (i.e.,
intermediate or high) became non-significant (i.e., >0.05).
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5.0 Results
5.1 Univariate and Bivariate Descriptive Results
5.1.1 Baseline Resident Characteristics for Full, Survived, and Linked Cohorts 13 (Table
5.1.1)
The Full DAL cohort enrolled in the ACCES study at baseline consisted of 1,089
residents, aged 65+ years. The Full cohort had a mean (SD) age of 84.4 (7.3) years and was
predominantly female (76.8%) and widowed (71.4%). An estimated 40.6 percent of residents
experienced no fatigue. Nineteen percent of residents had clinically significant depressive
symptoms. Slightly fewer than half of residents (46.2%) had stable health as measured on the
CHESS scale. An estimated 59.9 percent had mild, moderate, or severe cognitive impairment
while 42.0 percent of residents were completely independent in their ADLs. More residents were
incontinent of bladder (44.5%) than bowel (12.7%). The Full cohort had a mean (SD) of 4.6 (2.0)
chronic conditions and 8.3 (3.7) medications. The majority of residents (89.6%) did not have a
“do not hospitalize” advance directive. Most residents were noted as having no hospital
admissions (88.4%) or emergency department visits (83.6%) in the 90 days prior to their baseline
assessment. The majority of residents resided in an urban setting14.
The distribution of baseline resident characteristics among the Survived and Linked
cohorts were generally comparable to the Full cohort. All three cohorts are shown in Table 5.1.1.
5.1.2 Baseline Resident Characteristics Stratified by Dementia Status, Full Cohort (Table
5.1.2a)
The following provides a description of the distribution of baseline resident
characteristics by dementia status for the Full cohort. The distribution of baseline resident

13
14

See Figures 4.1.1 and 4.2.1a-b in Section 4 for details on sample derivation for the Survived and Linked cohorts.
Health region was the only facility-level variable examined.
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characteristics stratified by dementia status for the Survived and Linked cohorts can be found in
Appendix J (see Tables 5.1.2b and 5.1.2c).
Fifty-eight percent of all DAL residents had a diagnosis of dementia at baseline. Relative
to residents without a diagnosis of dementia, those with dementia were significantly older, more
likely to be widowed, and to have clinically significant depressive symptoms, cognitive and
functional impairment, incontinence (both bladder and bowel), and to have a higher mean
number of comorbidities. Residents with dementia were significantly less likely to experience
fatigue, be on multiple medications, and have experienced one or more hospital admissions
within the 90 days prior to baseline. Further, there was a statistically significant difference
between dementia strata and health region15, but no discernable pattern was found. All other
resident characteristics examined at baseline did not differ significantly between residents with
and without dementia, including sex, health instability (CHESS score), “do not hospitalize”
advance directive, and number of emergency department visits in the past 90 days.
The distribution of baseline resident characteristics among those with and without
dementia was similar for the Survived (n=889) and Linked (n=1,066) cohorts (Appendix J, see
tables 5.1.2b and 5.1.2c) with one exception. Unlike in the Full cohort, there was a significant
difference between dementia strata with regard to health instability (CHESS score) in the
Survived cohort, where those with dementia were significantly more likely to have higher health
instability compared to those without dementia.
5.1.3 Outcomes
5.1.3.1 Cognitive Decline among Survived DAL Cohort

15

Health region was the only facility-level variable examined. Health region represents distinct health systems
reflecting rural/urban status, community size, services offered, policies, and more.
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Over the one-year follow-up among the Survived DAL cohort (n=889), 42.5% (n=378)
experienced cognitive decline defined by ≥1 point increase on the CPS, while 57.5% (n=511)
experienced either no change on the CPS or improved cognitive function defined by ≥1 point
decrease on the CPS (Figures 5.1.3a-b). Among this latter group, 40.4% (n=359) experienced no
change, and 17.1% (n=152) experienced improvement in cognition during follow-up. The
combined no change-improved group was used as the comparison group for the cognitive decline
analyses.
5.1.3.1.1 Cognitive Decline by Dementia Status
Over the one-year follow-up among the dementia subgroup, 43.7% (n=222/508)
experienced cognitive decline defined by ≥1 point increase on the CPS, while 56.3%
(n=286/508) experienced no change on the CPS or improved cognitive function defined by ≥1
point decrease on the CPS. Among this latter group, 38.4% (n=195) experienced no change, and
17.9% (n=91) experienced improvement in cognition during follow-up.
Over the one-year follow-up among the non-dementia subgroup, 40.9% (n=156/381)
experienced cognitive decline defined by ≥1 point increase on the CPS, while 59.1%
(n=225/381) experienced no change on the CPS or improved cognitive function defined by ≥1
point decrease on the CPS. Among this latter group, 43.0% (n=164) experienced no change, and
16.0% (n=61) experienced improvement in cognition during follow-up.
There was no significant difference in the incidence rate of cognitive decline between
dementia strata.
5.1.3.2 First-Event Hospitalization among Linked DAL Cohort
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Over the one year follow-up in the Linked DAL cohort (n=1,066), 38.7% (n=413) of
residents were admitted to an acute care hospital as their first event. Of the remaining cohort,
50.1% (n=534) of residents remained in the DAL facility without experiencing any other event
as their first event over one year, 3.3% (n=35) died, 7.5% (n=80) were transferred to LTC, and
the remaining 0.4% (n=4) were censored due to loss to follow-up and leaving the province.
5.1.3.2.1 First-Event Hospitalization by Dementia Status
Over the one-year follow-up in the dementia subgroup, 36.1% (n=220/609) of residents
were admitted to an acute care hospital as their first event. Of the remaining cohort, 48.9%
(n=298/609) of residents remained in the DAL facility without experiencing any other event as
their first event over one year, 3.6% (n=22/609) died, 11.2% (n=68/609) were transferred to
LTC, and the remaining 0.2% (n=1/609) were censored due to loss to follow-up and leaving the
province.
Over the one-year follow-up in the non-dementia subgroup, 42.9% (n=193/457) of
residents were admitted to an acute care hospital as their first event. Of the remaining cohort,
51.6% (n=236/457) of residents remained in the DAL facility without experiencing any other
event as their first event over one year, 2.8% (n=13/457) died, 2.6% (n=12/457) were transferred
to LTC, and the remaining 0.7% (n=3/457) were censored due to loss to follow-up and leaving
the province.
There was a statistically significant difference in the incidence rate of first-event
hospitalization between dementia strata. Those in the non-dementia subgroup (42.9%)
experienced a significantly higher incidence rate of first-event hospitalization as compared to the
dementia subgroup (36.1%).
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Table 5.1.1. Distribution of Baseline Resident Characteristics, Full, Survived, and Linked
Cohorts
DAL Cohorts
Full (n=1,089)

Survived (n=889)

Linked (n=1,066)

84.0 ± 7.3

84.4 ± 7.3

238 (26.8)
236 (26.5)
205 (23.1)
210 (23.6)

268 (25.1)
279 (26.2)
244 (22.9)
275 (25.8)

193 (21.7)
696 (78.3)

248 (23.4)
818 (76.7)

778 (71.4)
159 (14.6)
152 (14.0)

628 (70.6)
125 (14.1)
136 (15.3)

761 (71.4)
156 (14.6)
149 (15.0)

442 (40.6)
470 (43.2)
177 (16.2)

391 (44.0)
380 (42.7)
118 (13.3)

433 (40.6)
461 (43.3)
172 (16.1)

880 (80.8)
209 (19.2)

724 (81.4)
165 (18.6)

863 (81.0)
203 (19.0)

503 (46.2)
320 (29.4)
188 (17.2)
78 (7.2)

434 (48.8)
262 (29.5)
137 (15.4)
56 (6.3)

496 (46.5)
312 (29.3)
184 (17.4)
74 (6.9)

224 (20.6)
213 (19.6)
652 (59.9)

188 (21.1)
168 (18.9)
533 (60.0)

223 (20.9)
211 (19.8)
632 (59.3)

458 (42.0)
189 (17.4)
134 (12.3)
308 (28.3)

397 (44.7)
154 (17.3)
106 (11.9)
232 (26.1)

454 (42.6)
186 (17.5)
126 (11.8)
300 (28.1)

445 (40.9)
159 (14.6)
118 (10.8)
367 (33.7)

373 (42.0)
127 (14.3)
97 (10.9)
292 (32.8)

436 (40.9)
156 (14.6)
114 (10.7)
360 (33.8)

Resident Characteristics [n, (column %), unless otherwise noted]
Age, yr
Mean ± SD
84.4±7.3
Age groups
65-79
272 (25.0)
80-85
284 (26.1)
86-89
248 (22.8)
≥90
285 (26.2)
Sex
Male
254 (23.3)
Female
835 (76.8)
Marital status
Widowed
Married or with a partner
Never married, separated, or
divorced
Fatigue
None
Minimal
Moderate, severe, or unable to
commence any normal day-to-day
activities
Clinically significant depressive symptoms
(DRS score of 3+)
No
Yes
Health instability (CHESS score)
Stable (0)
Mild (1)
Mild-moderate (2)
Moderate-high (≥3)
Cognition (CPS score)
Intact (0)
Borderline intact (1)
Mild, moderate, severe impairment
(≥2)
Activities of daily living (ADLH score)
Independent (0)
Supervision required (1)
Limited impairment (2)
Extensive supervision required or
dependent (≥ 3)
Bladder incontinence
Continent
Some control, infrequent episodes
Occasional incontinence
Frequent episodes, no control
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DAL Cohorts

Bowel incontinence
Continent
Some control, infrequent episodes
Occasional incontinence, frequent
episodes, no control
No. of chronic conditions
Mean ± SD
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD
No. of medications
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in past
90 days
0
≥1
No. of emergency department visits in past
90 days
0
≥1
Facility Characteristic
Health Region
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

Full (n=1,089)

Survived (n=889)

Linked (n=1,066)

783 (71.9)
166 (15.2)
140 (12.7)

658 (74.0)
130 (14.6)
101 (11.4)

766 (71.9)
165 (15.5)
135 (12.6)

4.6±2.0

4.6 ± 2.0

4.7 ± 2.0

333 (30.6)
406 (37.3)
350 (32.1)

293 (33.0)
325 (36.5)
271 (30.5)

323 (30.3)
398 (37.3)
345 (32.4)

8.3+3.7

8.2 ± 3.6

8.3 ± 3.7

360 (33.0)
235 (21.6)
220 (20.2)
274 (25.2)

301 (33.9)
187 (21.0)
184 (20.7)
217 (24.4)

349 (32.7)
232 (21.8)
214 (20.1)
271 (25.4)

113 (10.4)
976 (89.6)

86 (9.7)
803 (90.3)

109 (10.2)
957 (89.8)

963 (88.4)
126 (11.6)

798 (89.8)
91 (10.2)

940 (88.2)
126 (11.8)

910 (83.6)
179 (16.4)

754 (84.8)
135 (15.2)

890 (83.5)
176 (16.5)

311 (28.6)
234 (21.5)
155 (14.2)
281 (25.8)
108 (9.9)

268 (30.2)
170 (19.1)
128 (14.4)
240 (27.0)
83 (9.3)

311 (29.2)
228 (21.4)
153 (14.4)
268 (25.1)
106 (9.9)

Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and Signs; CPS
– Cognitive Performance Scale; ADLH – Activities of Daily Living Self-Performance Hierarchy Scale

68

Table 5.1.2a. Distribution of Baseline Resident Characteristics Stratified by Dementia Status,
Full Cohort (n=1,089)
Full DAL Cohort (n=1,089)
Non-Dementia
Dementia
Resident Characteristics [n, (column %), unless
otherwise noted]
Overall
Age, yr
Mean ± SD***
Age groups**
65-79
80-85
86-89
≥90
Sex
Male
Female
Marital status*
Widowed
Married or with a partner
Never married, separated, or divorced

462 (42.4)

627 (57.6)

83.37±8.0

85.20±6.7

146 (31.6)
104 (22.5)
100 (21.7)
112 (24.2)

126 (20.1)
180 (28.7)
148 (23.6)
173 (27.6)

115 (24.9)
347 (75.1)

139 (22.2)
488 (77.8)

319 (69.1)
62 (13.4)
81 (17.5)

459 (73.2)
97 (15.5)
71 (11.3)

156 (33.8)
229 (49.6)
77 (16.7)

286 (45.6)
241 (38.4)
100 (16.0)

399 (86.4)
63 (13.6)

481 (76.7)
146 (23.3)

208 (45.0)
152 (32.9)
77 (16.7)
25 (5.4)

295 (47.1)
168 (26.8)
111 (17.7)
53 (8.4)

190 (41.1)
150 (32.5)
122 (26.4)

34 (5.4)
63 (10.1)
530 (84.5)

257 (55.6)
44 (9.5)
43 (9.3)
118 (25.5)

201 (32.1)
145 (23.1)
91 (14.5)
190 (30.3)

208 (45.0)
74 (16.0)
55 (11.9)
125 (27.1)

237 (37.8)
85 (13.5)
63 (10.1)
242 (38.6)

Fatigue**
None
Minimal
Moderate, severe, or unable to commence
any normal day-to-day activities
Clinically significant depressive symptoms (DRS
score of 3+)***
No
Yes
Health instability (CHESS score)
Stable (0)
Mild (1)
Mild-moderate (2)
Moderate-high (≥3)
Cognition (CPS score)***
Intact (0)
Borderline intact (1)
Mild, moderate, severe impairment (≥2)
Activities of daily living (ADL score)***
Independent (0)
Supervision required (1)
Limited impairment (2)
Extensive supervision required or
dependent (≥ 3)
Bladder incontinence**
Continent
Some control, infrequent episodes
Occasional incontinence
Frequent episodes, no control
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Full DAL Cohort (n=1,089)
Non-Dementia
Dementia
Bowel incontinence***
Continent
Some control, infrequent episodes
Occasional incontinence, frequent episodes,
no control
No. of chronic conditions
Mean ± SD**
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD***
No. of medications***
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in past 90 days**
0
≥1
No. of emergency department visits in past 90 days
0
≥1
Facility Characteristic
Health Region**
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

359 (77.7)
66 (14.3)
37 (8.0)

424 (67.6)
100 (16.0)
103 (16.4)

4.4±1.9

4.8 ±2.0

152 (32.9)
176 (38.1)
134 (29.0)

181 (28.9)
230 (36.7)
216 (34.4)

9.2±3.6

7.7±3.6

109 (23.6)
94 (20.4)
100 (21.6)
159 (34.4)

251 (40.0)
141 (22.5)
120 (19.2)
115 (18.3)

46 (10.0)
416 (90.0)

67 (10.7)
560 (89.3)

390 (84.4)
72 (15.6)

573 (91.4)
54 (8.6)

390 (84.4)
72 (15.6)

520 (82.9)
107 (17.1)

145 (31.4)
94 (20.3)
77 (16.7)
96 (20.8)
50 (10.8)

166 (26.5)
140 (22.3)
78 (12.4)
185 (29.5)
58 (9.3)

Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and Signs;
CPS – Cognitive Performance Scale; ADLH – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
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Figure 5.1.3a. Distribution of Baseline and Follow-Up CPS Scores for Survived Cohort (n=889)
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Figure 5.1.3b. Distribution of CPS Change Scores 16 for Survived Cohort (n=889)
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CPS change scores were determined by subtracting each resident’s baseline CPS score from their follow-up CPS
score [i.e., Time 2 CPS – Time 1 CPS score]. Positive integers indicated cognitive decline. Negative integers
indicated cognitive improvement. A calculation of 0 indicated no change in cognition.
16
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5.2 Objective 1
5.2.1 Objective 1a: Estimate the prevalence and correlates of social vulnerability in DAL
residents
5.2.1.1 Baseline Social Vulnerability Status, Full, Linked, and Survived Cohorts (Table 5.2.1.1
and Figures 5.2.1.1a-c)
At present there are no established clinical cut-points available to categorize people as
having low, intermediate, or high social vulnerability. As an alternative, the derived SVI 17 was
categorized into tertiles based on the distribution of data for each cohort (i.e., Full, Survived, and
Linked) (Table 5.2.1.1 and Figures 5.2.1.1a-c). As such, in the Full DAL cohort, 33.4% of
residents were categorized as having low social vulnerability (SVI score of less than 0.26);
31.2% were categorized as having intermediate social vulnerability (SVI score more than 0.26
and less than or equal to 0.404); and 35.4% were categorized as having high social vulnerability
(SVI score greater than 0.404) at baseline. In the Survived cohort, 35.1% of residents were
categorized as having low social vulnerability (SVI score of less than or equal to 0.26); 31.9%
were categorized as having intermediate social vulnerability (SVI score of more than 0.26 and
less than or equal to 0.39); and 33.0% were categorized as having high social vulnerability (SVI
score greater than 0.39) at baseline. In the Linked cohort, 33.8% of residents were categorized as
having low social vulnerability (SVI score of less than 0.261); 31.4% were categorized as having
intermediate social vulnerability (SVI score between 0.261-0.404); and 34.8% were categorized
as having high social vulnerability (SVI score greater than 0.404) at baseline.
The mean of the SVI for the Full cohort was 0.36±0.16, the median was 0.33, and the
interquartile range was 0.20. The mean of the SVI for the Survived cohort was 0.35±0.15, the
17

Recall that the social vulnerability index (SVI) was derived by aggregating multiple resident-level characteristics
from the interRAI-AL assessment. The final SVI was composed of six domains and 27 variables. The SVI was then
transformed onto a ratio scale from 0-1 by dividing the number of deficits observed to be present over the number of
deficits considered. A SVI score was assigned to each participant, with scores closer to 1 indicating more severe
social vulnerability. For more details on the SVI, refer to section 4.3.2 and Appendix G.
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median was 0.33, and the interquartile range was 0.20. The mean of the SVI for the Linked
cohort was 0.36±0.15, the median was 0.33, and the interquartile range was 0.20.
5.2.1.2 Baseline Characteristics by Social Vulnerability Status, for Survived and Linked
Cohorts (Table 5.2.1.2a-b)
In both Survived and Linked cohorts, there were statistically significant differences
across level of social vulnerability with respect to the distribution of age (mean and groups),
fatigue, depressive symptoms, health instability, cognitive and functional impairment, bladder
and bowel incontinence, mean number of medications, and health region. Specifically, those with
higher levels of social vulnerability were significantly more likely to be older, and to have a
larger proportion with moderate or more severe fatigue, clinically significant depressive
symptoms, moderate to high health instability, cognitive and functional impairment, and bladder
and bowel incontinence. There was no discernable pattern observed between level of social
vulnerability and health region. The Linked (but not Survived) cohort was also observed to have
a statistically significant difference with respect to mean chronic conditions. As social
vulnerability increased, mean number of chronic conditions also increased. Social vulnerability
was negatively associated with mean number of medications. There were no significant
differences in either Survived or Linked cohorts for sex, marital status, “do not hospitalize”
advance directives, inpatient hospital admission in past year, and inpatient hospital or emergency
department admissions in the previous 90 days when examined by level of social vulnerability.
The distribution of baseline resident and facility characteristics stratified by social
vulnerability level among the Full cohort (Appendix J, see Table 5.2.1.2c) was comparable to
that of the Survived and Linked cohorts.
5.2.2 Objective 1b: Estimate the prevalence and correlates of social vulnerability among
DAL residents with and without dementia
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5.2.2.1 Baseline Social Vulnerability Status Stratified by Dementia, Full, Survived, and Linked
Cohorts (Table 5.2.2.1)
Based on the tertile categorization for the overall cohorts, univariate and bivariate
statistics were performed for the dementia and non-dementia subgroups. In the Full cohort,
dementia subgroup, 25.2%, 28.9%, and 45.9% of residents were categorized as having low,
intermediate, and high social vulnerability, respectively. In the non-dementia subgroup, 44.6%,
34.4% and 21.0% of residents were categorized as having low, intermediate, and high social
vulnerability, respectively. The difference in the distribution of level of social vulnerability
between dementia strata was statistically significant (p<0.0001).
In the Survived cohort, dementia subgroup, 27.8%, 29.5%, and 42.7% of residents were
categorized as having low, intermediate, and high social vulnerability, respectively. In the nondementia subgroup, 44.9%, 35.2%, and 19.9% of residents were categorized as having low,
intermediate, and high social vulnerability, respectively. The difference in the distribution of
level of social vulnerability between dementia strata was statistically significant (p<0.0001).
In the Linked cohort, dementia subgroup, 25.8%, 29.0%, and 45.2% of residents were
categorized as having low, intermediate, and high social vulnerability, respectively. In the nondementia subgroup, 44.4%, 34.6%, and 21.0% of residents were categorized as having low,
intermediate, and high social vulnerability, respectively. The difference in the distribution of
level of social vulnerability between dementia strata was statistically significant (p<0.0001).
5.2.2.2 Baseline Characteristics by Social Vulnerability Status Stratified by Dementia, for
Survived and Linked Cohorts (Tables 5.2.2.2a-d)
In both Survived and Linked cohorts for the dementia subgroup (see Tables 5.2.2.2a and
5.2.2.2c), there were statistically significant differences across level of social vulnerability with
respect to the distribution of mean age and age groups, fatigue, depressive symptoms, health
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instability, cognitive and functional impairment, bladder and bowel incontinence, number of
emergency department visits in the past 90 days, and health region. Those with higher levels of
social vulnerability were significantly more likely to be older, experience greater fatigue,
depressive symptoms, health instability, cognitive and functional impairment, bladder and bowel
incontinence, and number of emergency department visits in the past 90 days. Health region
showed no discernable pattern in relation to level of social vulnerability. No significant
differences were observed in either cohort for sex, marital status, number of chronic conditions
or medications, the presence of “do not hospitalize” advance directives, or number of inpatient
hospital admissions in the past 90 days.
The distribution of baseline resident characteristics across social vulnerability level
among the dementia subgroup for the Full cohort (Appendix J, Tables 5.2.2.2e) was comparable
to those of the Survived and Linked dementia subgroups.
In both Survived and Linked cohorts, for the non-dementia subgroup (see Tables 5.2.2.2b
and 5.2.2.2d), there were statistically significant differences across level of social vulnerability
with respect to the distribution of depressive symptoms, and cognitive and functional
impairment. All three resident characteristics were positively associated with social vulnerability.
In the Linked cohort, non-dementia subgroup, health region was also found to be significantly
different between levels of social vulnerability, but no discernable pattern was apparent. For the
Survived cohort, marital status was found to be significantly different across levels of social
vulnerability in the non-dementia subgroup, where residents with high social vulnerability were
more likely to be never married, separated, or divorced. For the Linked cohort, fatigue was found
to be significantly different across levels of social vulnerability in the non-dementia subgroup,
where residents with high social vulnerability were more likely to have moderate or greater
75

fatigue. No significant differences were observed in either cohort for age, sex, health instability,
bladder or bowel incontinence, number of chronic conditions or medications, the presence of “do
not hospitalize” advance directives, or number of inpatient hospital or emergency department
visits in the past 90 days.
The distribution of baseline resident and facility characteristics across social vulnerability
levels among residents without dementia for the Full cohort (Appendix J, Tables 5.2.2.2f) was
comparable to those of the Survived and Linked non-dementia subgroups.
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Table 5.2.1.1. Distribution of the SVI for the Full, Survived, and Linked DAL Cohorts
DAL Cohort (n,%)
Social Vulnerability
Full (n=1,089)1
Level§
[n, (column %), unless otherwise noted]
Low social vulnerability
364 (33.4)
Intermediate social
340 (31.2)
vulnerability
High social vulnerability
385 (35.4)

Survived (n=889)2

Linked (n=1,066)3

312 (35.1)

360 (33.8)

284 (31.9)

335 (31.4)

293 (33.0)

371 (34.8)

Abbreviations: SVI – Social Vulnerability Index; DAL – Designated Assisted Living
§The social vulnerability tertiles were determined based on the distribution of the social vulnerability index for each respective
cohort (i.e., Full, Linked, and Survived).
1SVI cut-off scores: low social vulnerability <0.26; intermediate social vulnerability 0.26-0.404; high social vulnerability >0.404
SVI.
2SVI cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability >0.39.
3SVI cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social vulnerability
>0.404.

Figure 5.2.1.1a. Distribution of the SVIr18 for the Full Cohort

Mean=0.36
Median=0.33
IQR=0.20

18

“SVIr” indicates that the SVI was used as a continuous variable.

77

Figure 5.2.1.1b. Distribution of the SVIr19 for the Survived Cohort

Mean=0.35
Median=0.33
IQR=0.20

Figure 5.2.1.1c. Distribution of the SVIr20 for the Linked Cohort

Mean=0.36
Median=0.33
IQR=0.20

19
20

“SVIr” indicates that the SVI was used as a continuous variable.
“SVIr” indicates that the SVI was used as a continuous variable.
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Table 5.2.1.2a. Distribution of Baseline Resident Characteristics by Level of Social
Vulnerability1 for Survived DAL Cohort (n=889)
Low Social
Vulnerability
(n=312)

Survived Cohort (n=889)
Intermediate Social
Vulnerability (n=284)

Resident Characteristics [n, (column %), unless otherwise noted]
Age, yr
Mean ± SD**
82.9 ± 7.6
Age groups**
65-79
105 (33.7)
80-85
70 (22.4)
86-89
65 (20.8)
≥90
72 (23.1)
Sex
Male
61 (19.6)
Female
251 (80.5)
Marital status
Widowed
209 (67.0)
Married or with a partner
55 (17.6)
Never married, separated, or
48 (15.4)
divorced
Fatigue**
None
151 (48.4)
Minimal
131 (42.0)
Moderate, severe, or unable to
30 (9.6)
commence any normal day-today activities
Clinically significant depressive
symptoms (DRS score of 3+)***
No
285 (91.4)
Yes
27 (8.7)
Health Instability (CHESS)***
Stable (0)
181 (58.0)
Mild (1)
90 (28.9)
Mild-moderate (2)
30 (9.6)
Moderate-high (≥3)
11 (3.5)
Cognition (CPS score)***
Intact (0)
101 (32.4)
Borderline intact (1)
85 (27.2)
Mild, moderate, severe
126 (40.4)
impairment (≥2)
Activities of daily living (ADL
score)***
Independent (0)
203 (65.1)
Supervision required (1)
43 (13.8)
Limited impairment (2)
29 (9.3)
Extensive supervision required
37 (11.9)
or dependent (≥ 3)
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High Social
Vulnerability
(n=293)

83.9 ± 7.0

85.1 ± 7.0

74 (26.1)
84 (29.6)
69 (24.3)
57 (20.1)

59 (20.1)
82 (28.0)
71 (24.2)
81 (27.7)

74 (26.1)
210 (73.9)

58 (19.8)
235 (80.2)

205 (72.2)
40 (14.1)
39 (13.7)

214 (73.0)
30 (10.2)
49 (15.7)

124 (43.7)
129 (45.4)
31 (10.9)

116 (39.6)
120 (41.0)
57 (19.4)

242 (85.2)
42 (14.8)

197 (67.2)
96 (32.8)

126 (44.4)
91 (32.0)
49 (17.3)
18 (6.3)

127 (43.3)
81 (27.7)
58 (19.8)
27 (9.2)

63 (22.2)
56 (19.7)
165 (58.1)

24 (8.2)
27 (9.2)
242 (82.6)

123 (43.3)
50 (17.6)
37 (13.0)
74 (26.1)

71 (24.2)
61 (20.8)
40 (13.7)
121 (41.3)

Low Social
Vulnerability
(n=312)
Bladder incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no control
Bowel incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no control
No. of chronic conditions
Mean ± SD
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD*
No. of medications
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in
past 90 days
0
≥1
No. of emergency department visits in
past 90 days
0
≥1
Facility Characteristic
Health Region***
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

Survived Cohort (n=889)
Intermediate Social
Vulnerability (n=284)

High Social
Vulnerability
(n=293)

158 (50.6)
46 (14.7)

118 (41.5)
49 (17.3)

97 (33.1)
32 (10.9)

32 (10.3)
76 (24.4)

25 (8.8)
92 (32.4)

40 (13.7)
124 (42.3)

256 (82.1)
34 (10.9)

218 (76.8)
43 (15.1)

184 (62.8)
53 (18.1)

22 (7.0)

23 (8.1)

56 (19.1)

4.4 ± 1.9

4.5 ± 2.0

4.7 ± 2.0

109 (34.9)
112 (35.9)
91 (29.2)

98 (34.5)
101 (35.6)
85 (29.9)

86 (29.4)
112 (38.2)
95 (32.4)

8.6 ± 3.5

8.3 ± 3.8

7.8 ± 3.5

92 (29.5)
72 (23.1)
59 (18.9)
89 (28.5)

96 (33.8)
54 (19.0)
64 (22.5)
70 (24.7)

113 (38.6)
61 (20.8)
61 (20.8)
58 (19.8)

29 (9.3)
283 (90.7)

30 (10.6)
254 (89.4)

27 (9.2)
266 (90.8)

280 (89.7)
32 (10.3)

250 (88.0)
34 (12.0)

268 (91.5)
25 (8.5)

275 (88.1)
37 (11.9)

232 (81.7)
52 (18.3)

247 (84.3)
46 (15.7)

118 (37.8)
46 (14.7)
41 (13.1)
81 (26.0)
26 (8.3)

89 (31.3)
54 (19.0)
54 (19.0)
62 (21.8)
25 (8.8)

61 (20.8)
70 (23.9)
33 (11.3)
97 (33.1)
32 (10.9)

cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability
>0.39.
Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and
Signs; CPS – Cognitive Performance Scale; ADL – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
1SVI
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Table 5.2.1.2b. Distribution of Baseline Resident Characteristics by Level of Social
Vulnerability1 for Linked DAL Cohort (n=1,066)
Linked Cohort (n=1,066)
Low Social
Intermediate Social
Vulnerability
Vulnerability
(n=360)
(n=335)
Resident Characteristics [n, (column %), unless otherwise noted]
Age, yr
Mean ± SD*
83.3 ± 7.7
84.6 ± 7.0
Age groups**
65-79
118 (32.8)
76 (22.7)
80-85
78 (21.6)
97 (28.0)
86-89
73 (20.3)
80 (23.9)
≥90
91 (25.3)
82 (24.4)
Sex
Male
73 (20.3)
88 (26.3)
Female
287 (79.7)
247 (73.7)
Marital status
Widowed
248 (68.9)
246 (73.4)
Married or with a partner
59 (16.4)
46 (13.7)
Never married, separated, or
53 (14.7)
43 (12.8)
divorced
Fatigue***
None
159 (44.2)
144 (43.0)
Minimal
162 (45.0)
150 (44.8)
Moderate, severe, or unable to
39 (10.8)
41 (12.2)
commence any normal day-today activities
Clinically significant depressive
symptoms (DRS score of 3+)***
No
331 (91.9)
287 (85.7)
Yes
29 (8.1)
48 (14.3)
Health Instability (CHESS)***
Stable (0)
199 (55.3)
148 (44.2)
Mild (1)
104 (28.9)
106 (31.6)
Mild-moderate (2)
43 (11.9)
57 (17.0)
Moderate-high (≥3)
14 (3.9)
24 (7.2)
Cognition (CPS score)***
Intact (0)
120 (33.3)
74 (22.1)
Borderline intact (1)
101 (28.1)
70 (20.9)
Mild, moderate, severe
139 (38.6)
191 (57.0)
impairment (≥2)
Activities of daily living (ADL
score)***
Independent (0)
230 (63.9)
141 (42.1)
Supervision required (1)
46 (12.8)
65 (19.4)
Limited impairment (2)
36 (10.0)
43 (12.8)
Extensive supervision required
48 (13.3)
86 (25.7)
or dependent (≥ 3)
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High Social
Vulnerability
(n=371)

85.2 ± 7.0
74 (20.0)
104 (28.0)
91 (24.5)
102 (27.5)
87 (23.5)
284 (76.5)
267 (72.0)
51 (13.7)
53 (14.3)

130 (35.0)
149 (40.2)
92 (24.8)

245 (66.0)
126 (34.0)
149 (40.2)
102 (27.5)
84 (22.6)
36 (9.7)
29 (7.8)
40 (10.8)
302 (81.4)

83 (22.4)
75 (20.2)
47 (12.7)
166 (44.7)

Bladder incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no control
Bowel incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no control
No. of chronic conditions
Mean ± SD**
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD*
No. of medications
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in
past yearǁ
0
1
≥2
No. of inpatient hospital admissions in
past 90 days
0
≥1
No. of emergency department visits in
past 90 days
0
≥1
Facility Characteristic
Health Region***
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

Low Social
Vulnerability
(n=360)

Linked Cohort (n=1,066)
Intermediate Social
Vulnerability
(n=335)

High Social
Vulnerability
(n=371)

182 (50.6)
54 (15.0)

138 (41.2)
61 (18.2)

116 (31.3)
41 (11.0)

38 (10.5)
86 (23.9)

31 (9.3)
105 (31.3)

45 (12.1)
169 (45.6)

291 (80.8)
42 (11.7)

256 (76.4)
51 (15.2)

219 (59.0)
72 (19.4)

27 (7.5)

28 (8.4)

80 (21.6)

4.5 ± 1.9

4.6 ± 2.0

4.9 ± 2.0

118 (32.8)
134 (37.2)
108 (30.0)

112 (33.4)
121 (36.1)
102 (30.5)

93 (25.1)
143 (38.5)
135 (36.4)

8.7 ± 3.5

8.3 ± 3.9

7.9 ± 3.5

101 (28.0)
87 (24.2)
67 (18.6)
105 (29.2)

113 (33.7)
65 (19.4)
70 (20.9)
87 (26.0)

135 (36.4)
80 (21.6)
77 (20.7)
79 (21.3)

36 (10.0)
324 (90.0)

36 (10.7)
299 (89.3)

37 (10.0)
334 (90.0)

223 (61.9)
86 (23.9)
51 (14.2)

202 (60.3)
80 (23.9)
53 (15.8)

238 (64.2)
88 (23.7)
45 (12.1)

318 (88.3)
42 (11.7)

291 (86.9)
44 (13.1)

331 (89.2)
40 (10.8)

312 (86.7)
48 (13.3)

272 (81.2)
63 (18.8)

306 (82.5)
65 (17.5)

130 (36.1)
59 (16.4)
49 (13.6)
89 (24.7)
33 (9.2)

108 (32.2)
63 (18.8)
60 (17.9)
71 (21.2)
33 (9.9)

73 (19.7)
106 (28.6)
44 (11.8)
108 (29.1)
40 (10.8)

1SVI

cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social
vulnerability >0.404.
Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and
Signs; CPS – Cognitive Performance Scale; ADL – Activities of Daily Living Self-Performance Hierarchy Scale
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Low Social
Vulnerability
(n=360)

Linked Cohort (n=1,066)
Intermediate Social
Vulnerability
(n=335)

High Social
Vulnerability
(n=371)

* <0.05
**<0.01
***<0.0001
ǁ Recall that the number of inpatient hospital admissions in past year variable is from the linked administrative data and was only
used in the Linked cohort. The number of inpatient hospital admissions in past 90 days variable was derived from the interRAIAL assessment and was used among all cohorts.
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Table 5.2.2.1. Distribution of the SVI for the Full, Survived, and Linked Cohorts Stratified by
Dementia Status
DAL Cohort (n,%)
Survived (n=889)2

Full (n=1,089)1
Social Vulnerability Level§
[n, (column %), unless otherwise noted]

Low social
vulnerability
Intermediate social
vulnerability
High social
vulnerability
p-value

Linked (n=1,066)3

Dementia
(n=627)

NonDementia
(n=462)

Dementia
(n=508)

NonDementia
(n=381)

Dementia
(n=609)

NonDementia
(n=457)

158 (25.2)

206 (44.6)

141 (27.8)

171 (44.9)

157 (25.8)

203 (44.4)

181 (28.9)

159 (34.4)

150 (29.5)

134 (35.2)

177 (29.0)

158 (34.6)

288 (45.9)

97 (21.0)

217 (42.7)

76 (19.9)

275 (45.2)

96 (21.0)

<0.0001

<0.0001

<0.0001

Abbreviations: SVI – Social Vulnerability Index; DAL – Designated Assisted Living
§The social vulnerability tertiles were determined based on the distribution of the social vulnerability index for each respective
cohort (i.e., Full, Linked, and Survived).
1SVI cut-off scores: low social vulnerability <0.26; intermediate social vulnerability 0.26-0.404; high social vulnerability >0.404
SVI.
2SVI cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability >0.39.
3SVI cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social vulnerability
>0.404.
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Table 5.2.2.2a. Distribution of Baseline Resident-Level Characteristics by Level of Social
Vulnerability1 for Dementia Subgroup, Survived Cohort (n=508)
Dementia Subgroup, Survived Cohort (n=508)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability (n=150)
Vulnerability
(n=141)
(n=217)
Resident Characteristics [n, (column %), unless otherwise noted]
Age, yr
Mean ± SD**
82.9 ± 7.4
84.5 ± 6.5
86.1 ± 6.0
Age groups**
65-79
49 (34.7)
35 (23.3)
28 (12.9)
80-85
31 (22.0)
50 (33.4)
69 (31.8)
86-89
30 (21.3)
32 (21.3)
58 (26.7)
≥90
31 (22.0)
33 (22.0)
62 (28.6)
Sex
Male
25 (17.7)
39 (26.0)
38 (17.5)
Female
116 (82.3)
111 (74.0)
179 (82.5)
Marital status
Widowed
94 (66.7)
111 (74.0)
169 (77.9)
Married or with a partner
26 (18.4)
20 (13.3)
22 (10.1)
Never married, separated, or
21 (14.9)
19 (12.7)
26 (12.0)
divorced
Fatigue**
None
81 (57.5)
76 (50.7)
93 (42.9)
Minimal
48 (34.0)
62 (41.3)
82 (37.8)
Moderate, severe, or unable to
12 (8.5)
12 (8.0)
42 (19.3)
commence any normal day-today activities
Clinically significant depressive
symptoms (DRS score of 3+)***
No
126 (89.4)
125 (83.3)
144 (66.4)
Yes
15 (10.6)
25 (16.7)
73 (22.6)
Health Instability (CHESS)**
Stable (0)
89 (63.1)
68 (45.3)
94 (43.3)
Mild (1)
36 (25.5)
42 (28.0)
55 (25.3)
Mild-moderate (2)
12 (8.5)
29 (19.3)
44 (20.3)
Moderate-high (≥3)
4 (2.8)
11 (7.3)
24 (11.1)
Cognition (CPS score)***
Intact (0)
17 (12.1)
10 (6.7)
2 (0.9)
Borderline intact (1)
31 (22.0)
12 (8.0)
8 (3.7)
Mild, moderate, severe
93 (65.9)
128 (85.3)
207 (95.4)
impairment (≥2)
Activities of daily living (ADL
score)***
Independent (0)
79 (56.0)
58 (38.7)
41 (18.9)
Supervision required (1)
30 (21.3)
39 (26.0)
49 (22.6)
Limited impairment (2)
20 (14.2)
21 (14.0)
32 (14.7)
Extensive supervision required
12 (8.5)
32 (21.3)
95 (43.8)
or dependent (≥ 3)
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Dementia Subgroup, Survived Cohort (n=508)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability (n=150)
Vulnerability
(n=141)
(n=217)
Bladder incontinence**
Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no control
Bowel incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no control
No. of chronic conditions
Mean ± SD
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD
No. of medications
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in
past 90 days
0
≥1
No. of emergency department visits in
past 90 days*
0
≥1
Facility Characteristic
Health Region**
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

69 (48.9)
21 (14.9)

67 (44.7)
24 (16.0)

64 (29.5)
21 (9.7)

13 (9.2)
38 (27.0)

13 (8.7)
46 (30.6)

30 (13.8)
102 (47.0)

117 (83.0)
12 (8.5)

115 (76.7)
25 (16.7)

128 (59.0)
40 (18.4)

12 (8.5)

10 (6.6)

49 (22.6)

4.5 ± 1.9

4.7 ± 2.1

4.7 ± 2.1

48 (34.0)
51 (36.2)
42 (29.8)

49 (32.7)
53 (35.3)
48 (32.0)

68 (31.3)
76 (35.0)
73 (33.7)

8.1 ± 3.4

7.7 ± 3.7

7.3 ± 3.4

47 (33.3)
38 (27.0)
25 (17.7)
31 (22.0)

63 (42.0)
28 (18.7)
32 (21.3)
27 (18.0)

98 (45.2)
45 (20.7)
43 (19.8)
31 (14.3)

14 (9.9)
127 (90.1)

17 (11.3)
133 (88.7)

20 (9.2)
197 (90.8)

131 (92.9)
10 (7.1)

139 (92.7)
11 (7.3)

202 (93.1)
15 (6.9)

129 (91.5)
12 (8.5)

121 (80.7)
29 (19.3)

181 (83.4)
36 (16.6)

55 (39.0)
22 (15.6)
11 (7.8)
42 (29.8)
11 (7.8)

45 (30.0)
23 (15.3)
30 (20.0)
41 (27.3)
11 (7.4)

45 (30.7)
50 (23.1)
21 (9.7)
76 (35.0)
25 (11.5)

cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability
>0.39.
Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and
Signs; CPS – Cognitive Performance Scale; ADL – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
1SVI
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Table 5.2.2.2b. Distribution of Baseline Resident-Level Characteristics by Level of Social
Vulnerability1 for Non-Dementia Subgroup, Survived Cohort (n=381)
Non-Dementia Subgroup, Survived Cohort (n=381)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability (n=134)
Vulnerability
(n=171)
(n=76)
Resident Characteristics [n, (column %), unless otherwise noted]
Age, yr
Mean ± SD
83.0 ± 7.8
83.2 ± 7.5
82.4 ± 8.8
Age groups
65-79
56 (32.7)
39 (29.1)
31 (40.8)
80-85
39 (22.8)
34 (25.4)
13 (17.1)
86-89
35 (20.5)
37 (27.6)
13 (17.1)
≥90
41 (24.0)
24 (17.9)
19 (25.0)
Sex
Male
36 (21.0)
35 (26.1)
20 (26.3)
Female
135 (79.0)
99 (73.9)
56 (73.7)
Marital status*
Widowed
115 (67.2)
94 (70.2)
45 (59.2)
Married or with a partner
29 (17.0)
20 (14.9)
8 (10.5)
Never married, separated, or
27 (15.8)
20 (14.9)
23 (30.3)
divorced
Fatigue
None
70 (40.9)
48 (35.8)
23 (30.3)
Minimal
83 (48.5)
67 (50.0)
38 (50.0)
Moderate, severe, or unable to
18 (10.5)
19 (14.2)
15 (19.7)
commence any normal day-today activities
Clinically significant depressive
symptoms (DRS score of 3+)***
No
159 (93.0)
117 (87.3)
53 (69.7)
Yes
12 (7.0)
17 (12.7)
23 (30.3)
Health Instability (CHESS)
Stable (0)
92 (53.8)
58 (43.3)
33 (43.4)
Mild (1)
54 (31.6)
49 (36.6)
26 (34.2)
Mild-moderate (2)
18 (10.5)
20 (14.9)
14 (18.4)
Moderate-high (≥3)
7 (4.1)
7 (5.2)
3 (4.0)
Cognition (CPS score)**
Intact (0)
84 (49.1)
53 (39.6)
22 (29.0)
Borderline intact (1)
54 (31.6)
44 (32.8)
19 (25.0)
Mild, moderate, severe
33 (19.3)
37 (27.6)
35 (46.0)
impairment (≥2)
Activities of daily living (ADLH
score)***
Independent (0)
124 (72.5)
65 (48.5)
30 (39.5)
Supervision required (1)
13 (7.6)
11 (8.2)
12 (15.8)
Limited impairment (2)
9 (5.3)
16 (11.9)
8 (10.5)
Extensive supervision required
25 (14.6)
42 (31.3)
26 (34.2)
or dependent (≥3)
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Non-Dementia Subgroup, Survived Cohort (n=381)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability (n=134)
Vulnerability
(n=171)
(n=76)
Bladder incontinence
Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no control
Bowel incontinence
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no control
No. of chronic conditions
Mean ± SD
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD
No. of medications
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in
past 90 days
0
≥1
No. of emergency department visits in
past 90 days
0
≥1
Facility Characteristic
Health Region
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

89 (52.1)
25 (14.6)

51 (38.1)
25 (18.7)

33 (43.4)
11 (14.5)

19 (11.1)
38 (22.2)

12 (9.0)
46 (34.3)

10 (13.2)
22 (28.9)

139 (81.3)
22 (12.9)

103 (76.9)
18 (13.4)

56 (73.7)
13 (17.1)

10 (5.8)

13 (9.7)

7 (9.2)

4.3 ± 1.9

4.4 ± 2.0

4.6 ± 1.7

61 (35.7)
61 (35.7)
49 (28.6)

49 (36.6)
48 (35.8)
37 (27.6)

18 (23.7)
36 (47.4)
22 (28.9)

9.1 ± 3.6

9.0 ± 3.7

9.1 ± 3.5

45 (26.3)
34 (19.9)
34 (19.9)
58 (33.9)

33 (24.6)
26 (19.4)
32 (23.9)
43 (32.1)

15 (19.7)
16 (21.1)
18 (23.7)
27 (35.5)

15 (8.8)
156 (91.2)

13 (9.7)
121 (90.3)

7 (9.2)
69 (90.8)

149 (87.1)
22 (12.9)

111 (82.8)
23 (17.2)

66 (86.8)
10 (13.2)

146 (85.4)
25 (14.6)

111 (82.8)
23 (17.2)

66 (86.8)
10 (13.2)

63 (36.8)
24 (14.1)
30 (17.5)
39 (22.8)
15 (8.8)

44 (32.8)
31 (23.1)
24 (17.9)
21 (15.7)
14 (10.5)

16 (21.1)
20 (26.3)
12 (15.8)
21 (27.6)
7 (9.2)

cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability
>0.39.
Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and
Signs; CPS – Cognitive Performance Scale; ADL – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
1SVI
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Table 5.2.2.2c. Distribution of Baseline Resident-Level Characteristics by Level of Social
Vulnerability1 for Dementia Subgroup, Linked Cohort (n=609)
Dementia Subgroup, Linked Cohort (n=609)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability (n=177)
Vulnerability
(n=157)
(n=275)
Resident Characteristics [n, (column %), unless otherwise noted]
Age, yr
Mean ± SD**
83.5 ± 7.2
85.3 ± 6.6
86.0 ± 6.1
Age groups**
65-79
50 (31.8)
35 (19.8)
38 (13.8)
80-85
34 (21.7)
56 (21.6)
86 (31.3)
86-89
34 (21.7)
39 (22.0)
72 (26.2)
≥90
39 (24.8)
47 (26.6)
79 (28.7)
Sex
Male
28 (17.8)
45 (25.4)
61 (22.2)
Female
129 (82.2)
132 (74.6)
214 (77.8)
Marital status
Widowed
107 (68.1)
135 (76.3)
204 (74.2)
Married or with a partner
29 (18.5)
23 (13.0)
43 (15.6)
Never married, separated, or
21 (13.4)
19 (10.7)
28 (10.2)
divorced
Fatigue***
None
85 (54.1)
88 (49.7)
105 (38.2)
Minimal
58 (36.9)
73 (41.2)
105 (38.2)
Moderate, severe, or unable to
14 (8.9)
16 (9.0)
65 (23.6)
commence any normal day-today activities
Clinically significant depressive
symptoms (DRS score of 3+)***
No
140 (89.2)
149 (84.2)
180 (65.4)
Yes
17 (10.8)
28 (15.8)
95 (34.6)
Health Instability (CHESS)***
Stable (0)
96 (61.1)
83 (46.9)
110 (40.0)
Mild (1)
41 (26.1)
49 (27.7)
72 (26.2)
Mild-moderate (2)
16 (10.2)
32 (18.1)
60 (21.8)
Moderate-high (≥3)
4 (2.6)
13 (7.3)
33 (12.0)
Cognition (CPS score)***
Intact (0)
19 (12.1)
12 (6.8)
3 (1.1)
Borderline intact (1)
35 (22.3)
16 (9.0)
12 (4.4)
Mild, moderate, severe
103 (65.6)
149 (84.2)
260 (94.5)
impairment (≥2)
Activities of daily living (ADL
score)***
Independent (0)
83 (52.9)
66 (37.3)
49 (17.8)
Supervision required (1)
33 (21.0)
49 (27.7)
61 (22.2)
Limited impairment (2)
25 (15.9)
23 (13.0)
36 (13.1)
Extensive supervision required
16 (10.2)
39 (22.0)
129 (46.9)
or dependent (≥3)
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Dementia Subgroup, Linked Cohort (n=609)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability (n=177)
Vulnerability
(n=157)
(n=275)
Bladder incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no control
Bowel incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no control
No. of chronic conditions
Mean ± SD
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD
No. of medications
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in
past yearǁ
0
1
≥2
No. of inpatient hospital admissions in
past 90 days
0
≥1
No. of emergency department visits in
past 90 days*
0
≥1
Facility Characteristic
Health Region**
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

79 (50.3)
23 (14.7)

78 (44.1)
31 (17.5)

74 (26.9)
29 (10.6)

13 (8.3)
42 (26.7)

15 (8.5)
53 (29.9)

32 (11.6)
140 (50.9)

127 (80.9)
16 (10.2)

135 (76.3)
29 (16.4)

150 (54.6)
54 (19.6)

14 (8.9)

13 (7.3)

71 (25.8)

4.7 ± 1.9

4.7 ± 2.1

5.0 ± 2.1

48 (30.6)
59 (37.6)
50 (31.8)

56 (31.6)
65 (36.7)
56 (31.6)

69 (25.1)
99 (36.0)
107 (38.9)

8.2 ± 3.6

7.6 ± 3.8

7.5 ± 3.4

52 (33.1)
42 (26.8)
27 (17.2)
36 (22.9)

74 (41.8)
36 (20.3)
34 (19.2)
33 (18.7)

115 (41.8)
61 (22.2)
54 (19.6)
45 (16.4)

15 (9.6)
142 (90.4)

22 (12.4)
155 (87.6)

26 (9.5)
249 (90.5)

113 (72.0)
35 (22.3)
9 (5.7)

116 (65.5)
42 (23.7)
19 (10.7)

184 (66.9)
61 (22.2)
30 (10.9)

145 (92.4)
12 (7.6)

161 (91.0)
16 (9.0)

249 (90.6)
26 (9.4)

141 (89.8)
16 (10.2)

142 (80.2)
35 (19.8)

221 (80.4)
54 (19.6)

58 (36.9)
28 (17.8)
13 (8.3)
46 (29.3)
12 (7.6)

53 (29.9)
29 (16.4)
33 (18.6)
46 (26.0)
16 (9.0)

55 (20.0)
78 (28.4)
31 (11.3)
82 (29.8)
29 (10.5)

1SVI

cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social
vulnerability >0.404.
Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and
Signs; CPS – Cognitive Performance Scale; ADL – Activities of Daily Living Self-Performance Hierarchy Scale
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Dementia Subgroup, Linked Cohort (n=609)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability (n=177)
Vulnerability
(n=157)
(n=275)
* <0.05
**<0.01
***<0.0001
ǁ Recall that the number of inpatient hospital admissions in past year variable is from the linked administrative data and
was only used in the Linked cohort. The number of inpatient hospital admissions in past 90 days variable was derived
from the interRAI-AL assessment and was used among all cohorts.
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Table 5.2.2.2d. Distribution of Baseline Resident-Level Characteristics by Level of Social
Vulnerability1 for Non-Dementia Subgroup, Linked Cohort (n=457)
Non-Dementia Subgroup, Linked Cohort (n=457)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability (n=158)
Vulnerability
(n=203)
(n=96)
Resident Characteristics [n, (column %), unless otherwise noted]
Age, yr
Mean ± SD
83.2 ± 8.1
83.8 ± 7.4
82.9 ± 8.7
Age groups
65-79
68 (33.5)
41 (26.0)
36 (37.5)
80-85
44 (21.7)
41 (26.0)
18 (18.7)
86-89
39 (19.2)
41 (26.0)
19 (19.8)
≥90
52 (25.6)
35 (22.1)
23 (24.0)
Sex
Male
45 (22.2)
43 (27.2)
26 (27.1)
Female
158 (77.8)
115 (72.8)
70 (72.9)
Marital status
Widowed
141 (69.4)
111 (70.2)
63 (65.6)
Married or with a partner
30 (14.8)
23 (14.6)
8 (8.3)
Never married, separated, or
32 (15.8)
24 (15.2)
25 (26.1)
divorced
Fatigue*
None
74 (36.5)
56 (35.4)
25 (26.0)
Minimal
104 (51.2)
77 (48.7)
44 (45.8)
Moderate, severe, or unable to
25 (12.3)
25 (15.8)
27 (28.1)
commence any normal day-today activities
Clinically significant depressive
symptoms (DRS score of 3+)***
No
191 (94.1)
138 (87.3)
65 (67.7)
Yes
12 (5.9)
20 (12.7)
31 (32.3)
Health Instability (CHESS)
Stable (0)
103 (50.8)
65 (41.1)
39 (40.6)
Mild (1)
63 (31.0)
57 (36.1)
30 (31.3)
Mild-moderate (2)
27 (13.3)
25 (15.8)
24 (25.0)
Moderate-high (≥3)
10 (4.9)
11 (7.0)
3 (3.1)
Cognition (CPS score)***
Intact (0)
101 (49.8)
62 (39.2)
26 (27.1)
Borderline intact (1)
66 (32.5)
54 (34.2)
28 (29.2)
Mild, moderate, severe
36 (17.7)
42 (26.6)
42 (43.7)
impairment (≥2)
Activities of daily living (ADL
score)***
Independent (0)
147 (72.4)
75 (47.5)
34 (35.4)
Supervision required (1)
13 (6.4)
16 (10.1)
14 (15.6)
Limited impairment (2)
11 (5.4)
20 (12.7)
11 (11.5)
Extensive supervision required
32 (15.8)
47 (29.8)
37 (38.5)
or dependent (≥3)
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Non-Dementia Subgroup, Linked Cohort (n=457)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability (n=158)
Vulnerability
(n=203)
(n=96)
Bladder incontinence
Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no control
Bowel incontinence
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no control
No. of chronic conditions
Mean ± SD
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD
No. of medications
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in
past yearǁ
0
1
≥2
No. of inpatient hospital admissions
in past 90 days
0
≥1
No. of emergency department visits in
past 90 days
0
≥1
Facility Characteristic
Health Region*
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

103 (50.7)
31 (15.3)

60 (38.0)
30 (19.0)

42 (43.8)
12 (12.5)

25 (12.3)
44 (21.7)

16 (10.1)
52 (32.9)

13 (13.5)
29 (30.2)

164 (80.8)
26 (12.8)

121 (76.6)
22 (13.9)

69 (71.9)
18 (18.7)

13 (6.4)

15 (9.5)

9 (9.4)

4.3 ± 1.9

4.4 ± 2.0

4.6 ± 1.8

70 (34.5)
75 (36.9)
58 (28.6)

56 (35.4)
56 (35.4)
46 (29.1)

24 (25.0)
44 (45.8)
28 (29.2)

9.1 ± 3.5

9.1 ± 3.8

9.1 ± 3.5

49 (24.1)
45 (22.2)
40 (19.7)
69 (34.0)

39 (24.7)
29 (18.3)
36 (22.8)
54 (34.2)

20 (20.8)
19 (19.8)
23 (24.0)
34 (35.4)

21 (10.3)
182 (89.7)

14 (8.9)
144 (91.1)

11 (11.5)
85 (88.5)

110 (54.2)
51 (25.1)
42 (20.7)

86 (54.4)
38 (24.1)
34 (21.5)

54 (56.3)
27 (28.1)
15 (15.6)

173 (85.2)
30 (17.7)

130 (82.3)
28 (17.7)

82 (85.4)
14 (14.6)

171 (84.2)
32 (15.8)

130 (82.3)
28 (17.7)

85 (88.5)
11 (11.5)

72 (35.5)
31 (15.3)
36 (17.7)
43 (21.2)
21 (10.3)

55 (34.8)
34 (21.5)
27 (17.1)
25 (15.8)
17 (10.8)

18 (18.7)
28 (29.2)
13 (13.5)
26 (27.1)
11 (11.5)

1SVI

cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social
vulnerability >0.404.
Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and
Signs; CPS – Cognitive Performance Scale; ADL – Activities of Daily Living Self-Performance Hierarchy Scale
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Non-Dementia Subgroup, Linked Cohort (n=457)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability (n=158)
Vulnerability
(n=203)
(n=96)
* <0.05
**<0.01
***<0.0001
ǁ Recall that the number of inpatient hospital admissions in past year variable is from the linked administrative data and
was only used in the Linked cohort. The number of inpatient hospital admissions in past 90 days variable was derived
from the interRAI-AL assessment and was used among all cohorts.
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5.3 Objective 2
5.3.1 Objective 2a: Examine the associations between baseline social vulnerability and
subsequent cognitive decline over one year, among DAL residents overall, and stratified by
dementia status
Bivariate analyses were completed to determine appropriate covariates for models
investigating the association between social vulnerability and subsequent cognitive decline over
one year, among DAL residents overall, and those with and without dementia. Tables depicting
associations between baseline resident characteristics (and one facility-level variable) and
cognitive decline overall and stratified by dementia are found in Appendix J (Tables 5.3.1a-c)21.
5.3.1.1 Social Vulnerability and Cognitive Decline, Survived Cohort (n=889) (Table 5.3.1.1)
The unadjusted and adjusted odds ratios for cognitive decline during follow-up associated
with social vulnerability are presented in Table 5.3.1.1. In adjusted model (A) 22, there was a
significantly greater risk for cognitive decline during follow-up observed for residents with
intermediate (adj. OR=1.51, 95% CI 1.11-2.07) and high (adj. OR=1.73, 95% CI 1.18-2.53)
social vulnerability compared to those with low social vulnerability.
Similarly, in adjusted model B23, both intermediate and high social vulnerability levels
compared to low social vulnerability were associated with a significantly higher odds of
cognitive decline during follow-up (adj. OR=1.48, 95% CI 1.08-2.02 and adj. OR=1.74, 95%CI
1.18-2.56, respectively).
5.3.1.1.1 Sensitivity Analyses (Tables 5.3.1.1.1a-b)

21

For more information on covariates, refer to section 4.3.4.
Adjusted model (A) controlled for age, sex, baseline functional and cognitive impairment, and health region.
23 Adjusted model (B) controlled for age, sex, baseline functional and cognitive impairment, anxiolytic use, and
health region.
22
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Sensitivity analyses 24 were used to determine whether the inclusion or exclusion of any
one social domain or social variable was responsible for the associations found between social
vulnerability and cognitive decline. In the cognitive decline sensitivity analysis for the Survived
cohort, it was found that removing the Empowerment and Life Control social domain resulted in
intermediate social vulnerability no longer being a statistically significant predictor of cognitive
decline (Table 5.3.1.1.1a).
When the Empowerment and Life Control social domain was removed from the SVI,
intermediate social vulnerability (adj. OR 1.23; 95% CI: 0.93-1.62) was no longer a significant
predictor of cognitive decline over one year. However, high social vulnerability (adj. OR 1.43;
95% CI: 1.03-1.97) remained significant.
Further investigation was completed to determine if any one single variable composing
the Empowerment and Life Control social domain (Table 5.3.1.1.1b) was responsible for the loss
of statistical significance. These analyses revealed that when the “level of control person had
over decision to move into assisted living” social variable was removed from the SVI,
intermediate social vulnerability in reference to low social vulnerability (adj. OR 1.28; 95% CI:
0.93-1.75) was no longer a significant predictor of cognitive decline over one year. The
individual removal of the other two variables captured under the Empowerment and Life Control
social domain (i.e., “consistent positive outlook,” and “finds meaning in day-to-day life”) did not
result in social vulnerability to become non-significant.
5.3.1.2 Social Vulnerability and Cognitive Decline Stratified by Dementia Status, Survived,
Cohort (Tables 5.3.1.2a-b)

24

Sensitivity analyses for the Survived cohort were executed using adjusted model (B).
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Among the dementia subgroup (Table 5.3.1.2a), the adjusted model (A)25 demonstrated
that intermediate social vulnerability in comparison with low social vulnerability significantly
increased the odds of cognitive decline over one year (OR: 1.92; 95% CI: 1.26-2.93). In the
adjusted model (A), high social vulnerability in comparison with low social vulnerability,
increased the odds of cognitive decline over one year (OR: 1.68; 95% CI: 0.95-2.98; p=0.0731).
In the adjusted model (B) 26, intermediate social vulnerability in comparison with low social
vulnerability significantly increased the odds of cognitive decline over one year (OR: 1.89; 95%
CI: 1.24-2.89). In the adjusted model (B), high social vulnerability in comparison with low social
vulnerability, increased the odds of cognitive decline over one year (OR: 1.69; 95% CI: 0.953.00; p=0.0748).
In the non-dementia subgroup (Table 5.3.1.2b), the adjusted model (A) 27 showed that no
level of social vulnerability was found to significantly influence the odds of cognitive decline
over the one year follow-up. However, high social vulnerability increased the odds of cognitive
decline (OR: 1.90; 95% CI: 0.97-3.70; p=0.0608). In the adjusted model (B) 28, high social
vulnerability significantly increased the odds of cognitive decline over one year (OR: 2.01; 95%
CI: 1.02-3.97) relative to the low social vulnerability group, and intermediate social vulnerability
had no significant impact on cognitive decline (OR: 1.33; 95% CI: 0.84-2.10).
5.3.1.2.1 Sensitivity Analyses (Tables 5.3.1.2.1a-b)

25

Adjusted model (A) for those with dementia controlled for age, sex, baseline functional and cognitive impairment,
and health region.
26 Adjusted model (B) for those with dementia controlled for age, sex, baseline functional and cognitive impairment,
anxiolytic use, and health region.
27 Adjusted model (A) for those without dementia controlled for age, sex, baseline functional and cognitive
impairment, and health region
28 Adjusted model (B) for those without dementia controlled for age, sex, baseline functional and cognitive
impairment, anxiolytic use, and health region.
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In the sensitivity analysis29 for the dementia subgroup, (Table 5.3.1.2.1a) it was found
that removing the Socially-Oriented Activities of Daily Living social domain resulted in
intermediate social vulnerability no longer having a statistically significant association with
cognitive decline (adj. OR 1.49; 95% CI: 0.99-2.24; p=0.0546). It also resulted in a reduced
strength of association between high social vulnerability and cognitive decline (adj. OR 1.20;
95% CI: 0.71-2.03).
Further investigation revealed that when the social variables that composed the SociallyOriented Activities of Daily Living social domain were removed individually (Table 5.3.1.2.1b),
no single variable was responsible for all the loss in statistical significance of social vulnerability
as a predictor of cognitive decline over one year. When the “capacity to use the phone” social
variable was removed from the SVI, intermediate social vulnerability remained statistically
significant (adj. OR 2.10; 95% CI: 1.32-3.35), and there was a slightly weaker association
between high social vulnerability and cognitive decline (adj. OR 1.52; 95% CI: 0.88-2.64). No
significant changes were observed when the “capacity to use transportation” social variable was
removed from the SVI. It was only when the entire social domain was removed from the SVI
that intermediate and high social vulnerability lost some or all statistical significance,
respectively.
In the sensitivity analysis 30 for the non-dementia subgroup, it was found that removing
the Empowerment and Life Control social domain (Table 5.3.1.2c) resulted in high social
vulnerability (in reference to low social vulnerability) no longer having a statistically significant
association with cognitive decline (OR: 1.32; 95% CI: 0.69-2.51). Removing social domains

29

Sensitivity analyses for the dementia subgroup, Survived cohort, were executed using the adjusted model (A).
Recall that adjusted model (A) was superior to adjusted model (B) in the dementia subgroup.
30 Sensitivity analyses for the non-dementia subgroup, Survived cohort, were executed using the adjusted model (B).
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Communication to Engage in Wider Community, Living Situation, and Social Engagement and
Leisure Activities, also reduced the association between high social vulnerability and cognitive
decline, but significance levels were <0.10 but >0.0531.
Further investigation revealed that when the social variables that composed the
Empowerment and Life Control social domain were removed (Table 5.3.1.2d), “consistent
positive outlook” and “level of control person had over decision to move to assisted living”
resulted in high social vulnerability to lose statistical significance at a significance level of <0.05.
When “consistent positive outlook” social variable was removed from the SVI, high social
vulnerability increased the odds of cognitive decline (OR: 1.81; 95% CI: 0.97-3.38; p=0.0638).
When “level of control person had over decision to move to assisted living” social variable was
removed from the SVI, high social vulnerability was no longer a significant predictor of
cognitive decline (OR: 1.62; 95% CI: 0.81-3.24). When “finds meaning in day-to-day life” social
variable was removed from the SVI, high social vulnerability remained a significant predictor of
cognitive decline (OR: 1.91; 95% CI: 1.00-3.63).

31

Further investigation of the social domains (sensitivity analyses) was only executed for findings where the
significance level was increased to ≥0.10. Therefore, further investigation was only completed for the Empowerment
and Life Control social domain.
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5.3.2 Objective 2b: Examine the associations between baseline social vulnerability and
subsequent time to first-event hospitalization over one year, among DAL residents overall,
and stratified by dementia status
Bivariate analyses were completed to determine appropriate covariates for models
investigating the association between social vulnerability and subsequent first-event
hospitalization over 1 year, among DAL residents overall, and those with and without dementia.
This was also informed by findings from previous ACCES publications (as noted in section 4.3.4
of Methods)32. Tables depicting associations between baseline resident characteristics (and one
facility-level variable) and first-event hospitalization overall and stratified by dementia are found
in Appendix J (Tables 5.3.2a-c).
5.3.1.1 Social Vulnerability and Time to First-Event Hospitalization, Linked Cohort (n=1,066)
(Table 5.3.2.1)
In the adjusted model (A) 33, intermediate social vulnerability in comparison with low
social vulnerability, did not significantly increase the risk of first-event hospitalization over one
year among older adults in DAL (adj. HR 1.07, 95% CI: 0.83-1.39). High social vulnerability in
comparison with low social vulnerability significantly increased the risk of first-event
hospitalization over one year (adj. HR 1.25; 95% CI: 1.02-1.52).
In adjusted model (B) 34, intermediate social vulnerability in comparison with low social
vulnerability, did not significantly increase the risk of first-event hospitalization over one year
among older adults in DAL (adj. HR 1.08, 95% CI: 0.83-1.40). High social vulnerability in
comparison with low social vulnerability significantly increased the risk of first-event
hospitalization over one year (adj. HR 1.26; 95% CI: 1.02-1.55).

32

For more information on covariates, refer to section 4.3.4.
Adjusted model (A) controlled for baseline measures of age, sex, fatigue, health instability, comorbidity, number
of medications used, frequency of hospitalizations in the past year, and health region.
34 Adjusted model (B) repeats adjusted model (A) but excludes comorbidity as a covariate.
33
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5.3.2.1.1 Sensitivity Analysis (Tables 5.3.2.1.1a-c)
Results of the sensitivity analyses demonstrated that social domains Living Situation and
Social Support were significant drivers of the associations found between social vulnerability
and risk of first-event hospitalization (Table 5.3.2.1.1a). The removal of the Living Situation
social domain caused high social vulnerability to become non-significant as a predictor of firstevent hospitalization (adj. HR 1.18; 95% CI: 0.96-1.45). The removal of the Social Support
social domain also resulted in high social vulnerability to become non-significant at a
significance level of <0.05 (adj. HR 1.21; 95% CI: 0.98-1.50; p=0.0708).
Among the social variables used to form the Living Situation social domain (Table
5.3.2.1.1b), “room type” (i.e., private, couples suite, shared family, shared non-family, or shared
private) was found to impact the associations found between high social vulnerability and risk of
first-event hospitalization. When “room type” was removed from the SVI, high social
vulnerability was no longer a significant predictor of first-event hospitalization (adj. HR 1.15;
95% CI: 0.93-1.43). Among the social variables used to form the Social support social domain
(Table 5.3.2.1.1c), the removal of “visit with a long-standing social relation or family member”
resulted in high social vulnerability to lose its significance in predicting first-event
hospitalization (adj. HR 1.19; 95% CI: 0.97-1.46).
5.3.2.2 Social Vulnerability and Time to First-Event Hospitalization, Stratified by Dementia
Status, Linked cohort (n=1,066) (Tables 5.3.2.2a-b)
In adjusted models, statistically significant associations between social vulnerability and
first-event hospitalization among older DAL residents with dementia were observed (Table
5.3.2.2a). In adjusted model (A) 35, intermediate social vulnerability in comparison with low
social vulnerability did not significantly increase the risk of first-event hospitalization over one
35

Adjusted model (A) controlled for age, sex, and baseline measures of cognitive impairment, fatigue, health instability,
comorbidity, number of medications used, frequency of hospitalizations in past year, bowel incontinence, and health region.
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year (adj. HR 1.16; 95% CI: 0.81-1.65). However, high social vulnerability in comparison with
low social vulnerability did significantly increase the risk of first-event hospitalization over one
year among older DAL residents with dementia (adj. HR 1.46; 95% CI: 1.05-2.05). The hazard
ratio associated with high vs. low social vulnerability was slightly higher in adjusted model (B) 36
(adj. HR 1.50; 95% CI: 1.05-2.12) but the difference was not meaningful.
In adjusted models, social vulnerability was not a significant predictor of first-event
hospitalization among older DAL residents without dementia (Table 5.3.2.2b). In the adjusted
model (A)37, intermediate social vulnerability and high social vulnerability in comparison with
low social vulnerability, were associated with hazards ratios of 1.00 (95% CI: 0.67-1.50) and
1.04 (95% CI: 0.72-1.51), respectively. In the adjusted model (B) 38, intermediate social
vulnerability and high social vulnerability in comparison with low social vulnerability, were
associated with hazards ratios of 1.00 (95% CI: 0.67-1.51) and 1.07 (95% CI: 0.74-1.55),
respectively.
5.3.2.2.1 Sensitivity Analysis (Tables 5.3.2.2.1a-c)
In sensitivity analyses for the dementia subgroup, the removal of the Communication to
Engage in Wider Community, and Social Support social domains appeared to alter the social
vulnerability risk estimates for first-event hospitalization among DAL residents with dementia
(Table 5.3.2.2.1a). When the Communication to Engage in Wider Community social domain was
removed from the SVI, high social vulnerability was no longer a significant predictor of firstevent hospitalization at a significance level of <0.05, (adj. HR 1.44; 95% CI: 0.99-2.11). When

36

Adjusted model (A) controlled for age, sex, and baseline measures of cognitive impairment, fatigue, health instability,
comorbidity, number of medications used, frequency of hospitalizations in past year, bowel incontinence, and health region
37
Adjusted model (A) controlled for age, sex, and baseline measures of cognitive impairment, fatigue, health instability,
comorbidity, number of medications used, frequency of hospitalizations in past year, bowel incontinence, and health region.
38

Adjusted model (B) repeats adjusted model (A) but excludes comorbidity as a covariate.
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the Social Support social domain was removed from the SVI, high social vulnerability among
residents with dementia was no longer a statistically significant predictor of first-event
hospitalization (adj. HR 1.26; 95% CI: 0.85-1.88).
Upon further investigation, no single variable that comprised the Communication to
Engage in Wider Community social domain influenced the significance level of high social
vulnerability (Table 5.3.2.2.1b). Instead, it was the exclusion of the entire social domain that
resulted in this change. Investigating the social variables that comprised the Social Support social
domain (Table 5.3.2.2.1c), “visit with a long-standing social relation or family member” and
“other interaction with long-standing social relation or family member (e.g., phone, email)” were
found to alter the strength of the association between high social vulnerability and risk of firstevent hospitalization among DAL residents with dementia. The removal of either social variable
resulted in high social vulnerability to lose its statistical significance (adj. HR 1.33; 95% CI:
0.94-1.89 and adj. HR 1.32; 95% CI: 0.93-1.88, respectively).
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Table 5.3.1.1. Unadjusted and Adjusted Odds Ratios for Cognitive Decline during 1 Year
Follow-up Associated with Baseline Social Vulnerability1, Survived Cohort (n=889)
Odds Ratio (95% Confidence Interval)
Unadjusted OR
Adjusted OR
(95% CI)
(95% CI) Model Aǁ
Low Social Vulnerability
(ref grp) (n=312)
Intermediate Social
Vulnerability (n=284)
High Social Vulnerability
(n=293)

Adjusted OR
(95% CI) Model Bǂ

1.00

1.00

1.00

1.25 (0.94-1.65)

1.51 (1.11-2.07)

1.48 (1.08-2.02)

1.16 (0.87-1.55)

1.73 (1.18-2.53)

1.74 (1.18-2.56)

SVI cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability >0.39.
ǁ Adjusted model (A) controlled for age, sex, baseline cognitive and functional impairment, and health region.
ǂ Adjusted model (B) controlled for age, sex, baseline cognitive and functional impairment, anxiolytic use, and health region.
Bolded values denote p-value <0.05
1
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Table 5.3.1.1.1a. Sensitivity Analysis1 for Cognitive Decline during 1 Year Follow-up Associated with Baseline Social
Vulnerability2, Survived Cohort (n=889), Removal of Social Domains
Sensitivity Analysis for OR Cognitive Decline (95% CI)
Fully
Adjusted B ǂ

Without
Communication to
engage in wider
community

Without
Living
situation

Without
Social
Support

Low Social
1.00
1.00
1.00
1.00
Vulnerability (ref
gp) (n=312)
Intermediate Social
1.48 (1.081.83 (1.36-2.47)
1.57 (1.141.78 (1.25Vulnerability
2.02)
2.16)
2.52)
(n=284)
High Social
1.74 (1.181.65 (1.13-2.40)
1.83 (1.222.29 (1.55Vulnerability
2.56)
2.76)
3.38)
(n=293)
1 Sensitivity analyses for the Survived cohort were executed using adjusted model (B).

Without
Sociallyoriented
activities of
daily living
1.00

Without Social
engagement and
leisure activities

Without
Empowerment and
life control

1.00

1.00

1.45 (1.071.97)

1.83 (1.35-2.46)

1.23 (0.93-1.62)

1.46 (1.022.09)

1.43 (1.05-1.94)

1.43 (1.03-1.97)

SVI cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability >0.39.
ǂ Fully adjusted B models controlled for age, sex, baseline cognition and functional impairment, anxiolytic use, and health region.
Bolded values denote p<0.05
2
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Table 5.3.1.1.1b. Sensitivity Analysis1 for Cognitive Decline during 1 Year Follow-up Associated with Baseline Social
Vulnerability2, Survived Cohort (n=889), Removal of Social Variables from Empowerment and Life Control Social Domain

Low Social Vulnerability
(ref grp) (n=312)
Intermediate Social
Vulnerability (n=284)
High Social Vulnerability
(n=293)

Sensitivity Analysis for OR Cognitive Decline (95% CI) for Overall Sample
Fully Adjusted Bǂ
SVI without “consistent
SVI without “finds
SVI without “level of
positive outlook”
meaning in day-to-day
control person had over
life”
decision to move into AL”
1.00
1.00
1.00
1.00
1.48 (1.08-2.02)

1.82 (1.34-2.48)

1.83 (1.34-2.51)

1.28 (0.93-1.75)

1.74 (1.18-2.56)

1.72 (1.20-2.47)

1.80 (1.25-2.59)

1.57 (1.09-2.26)

1

Sensitivity analyses for the Survived cohort were executed using adjusted model (B).
SVI cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability >0.39.
ǂ Fully adjusted B models controlled for age, sex, baseline cognition and functional impairment, anxiolytic use, and health region.
Bolded values denote p-value <0.05
2
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Table 5.3.1.2a. Unadjusted and Adjusted Odds Ratios for Cognitive Decline during 1 Year
Follow-up Associated with Baseline Social Vulnerability1, Dementia Subgroup, Survived Cohort
(n=508)
Odds Ratio (95% Confidence Interval) Dementia Subgroup
Unadjusted OR
Adjusted OR (95% CI)
Adjusted OR (95% CI)
(95% CI)
Model Aǁ
Model Bǂ

Low Social
Vulnerability (ref
gp) (n=141)
Intermediate Social
Vulnerability (n=150)
High Social
Vulnerability (n=217)

1.00

1.00

1.00

1.38 (0.89-1.83)

1.92 (1.26-2.93)

1.89 (1.24-2.89)

1.04 (0.68-1.59)

1.68 (0.95-2.98)∞

1.69 (0.95-3.00)∞

SVI cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability >0.39.
ǁ adjusted model (A) controlled for age, sex, baseline cognitive and functional impairment, and health region.
ǂ adjusted B models control for age, sex, baseline cognition and functional impairment, anxiolytic use, and health region.
Bolded values denote p <0.05
∞ denotes p<0.10
1

Table 5.3.1.2b. Unadjusted and Adjusted Odds Ratios for Cognitive Decline during 1 Year
Follow-up Associated with Baseline Social Vulnerability1, Non-Dementia Subgroup, Survived
Cohort (n=381)
Odds Ratio (95% Confidence Interval) Non-Dementia Subgroup
Unadjusted OR
Adjusted OR
Adjusted OR (95%
(95% CI)
(95% CI) Model Aǁ
CI) Model Bǂ

Low Social
Vulnerability (ref gp)
(n=171)
Intermediate Social
Vulnerability (n=134)
High Social Vulnerability
(n=76)

1.00

1.00

1.00

1.21 (0.77-1.91)

1.36 (0.86-2.16)

1.33 (0.84-2.10)

1.31 (0.73-2.34)

1.90 (0.97-3.70)∞

2.01 (1.02-3.97)

SVI cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability >0.39.
ǁ adjusted model (A) controlled for age, sex, baseline cognitive and functional impairment, and health region.
ǂ adjusted B models control for age, sex, baseline cognition and functional impairment, anxiolytic use, and health region.
Bolded values denote p-value <0.05
∞ denotes p-value <0.10
1
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Table 5.3.1.2.1a. Sensitivity Analysis1 for Cognitive Decline during 1 Year Follow-up Associated with Baseline Social
Vulnerability2, Dementia Subgroup, Survived Cohort (n=508), Removal of Social Domains
Sensitivity Analysis for OR Cognitive Decline (95% CI) for Dementia Subgroup
Fully
Adjusted Aǁ

Without
Communication to
engage in wider
community

Without
Living
situation

Without
Social
Support

Without
Sociallyoriented
activities of
daily living
1.00

Without Social
engagement and
leisure activities

Low Social
1.00
1.00
1.00
1.00
1.00
Vulnerability
(ref gp) (n=157)
Intermediate
1.92 (1.261.99 (1.23-3.20)
2.63 (1.472.02 (1.101.49 (0.992.10 (1.29-3.41)
Social
2.93)
4.69)
3.71)
2.24)∞
Vulnerability
(n=177)
High Social
1.68 (0.951.46 (0.84-2.53)
2.16 (1.102.42 (1.231.20 (0.711.27 (0.74-2.20)
Vulnerability
2.98)∞
4.26)
4.77)
2.03)
(n=275)
1 Sensitivity analyses for the dementia subgroup, Survived cohort were executed using adjusted model (A).
2 SVI cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability >0.39.
ǁAdjusted model (A) controlled for age, sex, baseline cognition and functional impairment, and health region.
Bolded values denote p<0.05
∞ denotes p<0.1
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Without
Empowerment and
life control
1.00

1.83 (1.13-3.00)

1.67 (0.98-2.86)∞

Table 5.3.1.2.1b. Sensitivity Analysis1 for Cognitive Decline during 1 Year Follow-up Associated with Baseline Social
Vulnerability2, Dementia Subgroup, Survived Cohort (n=508), Removal of Social Variables from Socially-Oriented Activities of
Daily Living Social Domain

Low Social Vulnerability (ref gp)
(n=141)
Intermediate Social
Vulnerability (n=150)
High Social Vulnerability (n=217)

Sensitivity Analysis for OR Cognitive Decline (95% CI) for Dementia Subgroup
Fully Adjusted Aǁ
SVI without “capacity to use
SVI without “capacity to use
the phone”
transportation”
1.00
1.00
1.00
1.92 (1.26-2.93)

2.10 (1.32-3.35)

1.78 (1.19-2.67)

1.68 (0.95-2.98)∞

1.52 (0.88-2.64)

1.62 (0.92-2.85)∞

1

Sensitivity analyses for the dementia subgroup, Survived cohort were executed using adjusted model (A).
SVI cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability >0.39.
ǁ Adjusted model (A) controlled for age, sex, baseline and cognition and functional impairment, and health region.
Bolded values denote p <0.05
∞ denotes p<0.10
2
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Table 5.3.1.2.1c. Sensitivity Analysis1 for Cognitive Decline during 1 Year Follow-up Associated with Baseline Social Vulnerability2,
Non-Dementia Subgroup, Survived Cohort (n=381), Removal of Social Domains
Sensitivity Analysis for OR Cognitive Decline (95% CI) for Non-Dementia Subgroup
Fully
Adjusted B ǂ

Without
Communication to
engage in wider
community

Without
Living
situation

Without
Social
Support

Without
Sociallyoriented
activities of
daily living
1.00

Without Social
engagement and
leisure activities

Low Social
1.00
1.00
1.00
1.00
1.00
Vulnerability
(ref gp)
(n=171)
Intermediate
1.33 (0.841.81 (1.09-3.00)
1.05 (0.671.89 (1.171.56 (0.981.66 (1.07-2.58)
Social
2.10)
1.67)
3.05)
2.48)∞
Vulnerability
(n=134)
High Social
2.01 (1.021.86 (0.96-3.62)∞
1.91 (0.952.23 (1.211.94 (1.081.70 (0.95-3.03)∞
Vulnerability
3.97)
3.80)∞
4.12)
3.49)
(n=76)
1 Sensitivity analyses for the non-dementia subgroup, Survived cohort were executed using adjusted model (B).
2 SVI cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability >0.39.
ǂ Adjusted model (B) controlled for age, sex, baseline cognition and functional impairment, anxiolytic use, and health region.
Bolded values denote p<0.05
∞ denotes p<0.1
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Without
Empowerment and
life control
1.00

0.96 (0.60-1.55)

1.32 (0.69-2.51)

Table 5.3.1.2.1d. Sensitivity Analysis1 for Cognitive Decline during 1 Year Follow-up Associated with Baseline Social
Vulnerability2, Non-Dementia Subgroup, Survived Cohort (n=381), Removal of Social Variables from Empowerment and Life
Control Social Domain

Low Social
Vulnerability (ref gp)
(n=171)
Intermediate Social
Vulnerability (n=134)
High Social Vulnerability
(n=76)

Sensitivity Analysis for OR Cognitive Decline (95% CI) for Non-Dementia Subgroup
Fully Adjusted Bǂ
SVI without “consistent
SVI without “finds
SVI without “level of
positive outlook”
meaning in day-to-day
control person had over
life”
decision to move into AL”
1.00
1.00
1.00
1.00

1.33 (0.84-2.10)

1.55 (0.97-2.47)∞

1.43 (0.91-2.25)

1.04 (0.62-1.76)

2.01 (1.02-3.97)

1.81 (0.97-3.38)∞

1.91 (1.00-3.63)

1.62 (0.81-3.24)

1

Sensitivity analyses for the Survived cohort, non-dementia subgroup, were executed using adjusted model (B).
SVI cut-off scores: low social vulnerability ≤0.26; intermediate social vulnerability 0.26-0.39; high social vulnerability >0.39.
ǂ Fully adjusted B models controlled for age, sex, baseline cognition and functional impairment, anxiolytic use, and health region.
Bolded values denote p-value <0.05
∞ denotes p-value <0.10
2
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Table 5.3.2.1. Unadjusted and Adjusted Hazard Ratios for Time to First-Event Hospitalization
during 1 Year Follow-up Associated with Baseline Social Vulnerability1, Linked Cohort
(n=1,066)

Low Social Vulnerability
(ref gp) (n=360)
Intermediate Social
Vulnerability (n=335)
High Social Vulnerability
(n=371)

Hazard Ratio (95% Confidence Interval)
Unadjusted HR
Adjusted HR
(95% CI)
(95% CI) Model Aǁ
1.00
1.00

Adjusted HR
(95% CI) Model Bǂ
1.00

1.12 (0.88-1.44)

1.07 (0.83-1.39)

1.08 (0.83-1.40)

1.24 (1.05-1.48)

1.25 (1.02-1.52)

1.26 (1.02-1.55)

1

SVI cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261 -0.404; high social
vulnerability >0.404.
ǁ Adjusted model (A) controlled for age, sex, fatigue, health instability, comorbidity, number of medications used,
frequency of hospitalizations in past year, and health region
ǂ Adjusted model (B) repeats adjusted model (A) but excludes comorbidity as a covariate.
Bolded values denote p<0.05
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Table 5.3.2.1.1a. Sensitivity Analysis1 for Time to First-Event Hospitalization during 1 Year Follow-up Associated with Baseline
Social Vulnerability2, Linked Cohort (n=1,066), Removal of Social Domains
HRs for Hospitalization During 1-Year Follow-Up, ACCES-DAL (n=1,066)
HRs (95% CI)

Low Social
Vulnerability (ref
gp) (n=360)
Intermediate Social
Vulnerability
(n=335)
High Social
Vulnerability
(n=371)

Fully
Adjusted Aǁ

Without
Communication to
engage in wider
community

Without
Living
situation

Without
Social
Support

1.00

1.00

1.00

1.00

Without
Sociallyoriented
activities of
daily living
1.00

1.07 (0.831.39)

1.15 (0.89-1.50)

1.15 (0.901.46)

0.91 (0.701.19)

1.25 (1.021.52)

1.30 (1.08-1.57)

1.18 (0.961.45)

1.21 (0.981.50) ∞

1

Without Social
engagement and
leisure activities

Without
Empowerment and
life control

1.00

1.00

1.18 (0.921.51)

1.22 (0.94-1.59)

1.10 (0.84-1.42)

1.30 (1.061.58)

1.29 (1.04-1.60)

1.32 (10.6-1.65)

Sensitivity analyses for the Linked cohort were executed using adjusted model (A).
SVI cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social vulnerability >0.404.
ǁAdjusted model (A) controlled for age, sex, fatigue, health instability, comorbidity, number of medications used, frequency of hospitalizations in past year, and health region
Bolded values denote p<0.05
∞ denotes p<0.1
2
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Table 5.3.2.1.1b. Sensitivity Analysis1 for Time to First-Event Hospitalization during 1 Year Follow-up Associated with Baseline
Social Vulnerability2, Linked Cohort (n=1,066), Removal of Social Variables from Living Situation Social Domain
HRs for Hospitalization During 1-Year Follow-Up, ACCES-DAL (n=1,066)
Fully Adjusted Aǁ
Without “Marital Status”
Without “Room Type”
Low Social Vulnerability (ref gp) (n=360)
Intermediate Social Vulnerability (n=335)
High Social Vulnerability (n=371)

1.00
1.07 (0.83-1.39)
1.25 (1.02-1.52)

1.00
1.10 (0.86-1.41)
1.24 (1.03-1.49)

1.00
1.11 (0.86-1.43)
1.15 (0.93-1.43)

1

Sensitivity analyses for the Linked cohort were executed using adjusted model (A).
SVI cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social vulnerability >0.404.
ǁAdjusted model (A) controlled for age, sex, fatigue, health instability, comorbidity, number of medications used, frequency of hospitalizations in past year, and health region
Bolded values denote p<0.05
∞ denotes p<0.1
2

Table 5.3.2.1.1c. Sensitivity Analysis1 for Time to First-Event Hospitalization during 1 Year Follow-up Associated with Baseline
Social Vulnerability2, Linked Cohort (n=1,066), Removal of Social Variables from Social Support Social Domain
HRs for Hospitalization During 1-Year Follow-Up, ACCES-DAL (n=1,066)

Low Social Vulnerability
(ref gp) (n=360)
Intermediate Social
Vulnerability (n=335)
High Social Vulnerability
(n=371)

Fully Adjusted Aǁ

Without “CSF”

Without “relfam”

Without “visit”

Without “phoem”

Without “lonely”

1.00

1.00

1.00

1.00

1.00

1.00

1.07 (0.83-1.39)

1.07 (0.87-1.32)

1.08 (0.84-1.40)

1.10 (0.86-1.41)

1.18 (0.91-1.54)

1.26 (0.97-1.62)∞

1.25 (1.02-1.52)

1.29 (1.05-1.59)

1.28 (1.04-1.57)

1.19 (0.97-1.46)

1.22 (1.00-1.49)

1.43 (1.16-1.78)

1

Sensitivity analyses for the Linked cohort were executed using adjusted model (A).
SVI cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social vulnerability >0.404.
ǁ Adjusted model (A) controlled for age, sex, fatigue, health instability, comorbidity, number of medications used, frequency of hospitalizations in past year, and health region
Abbreviations: CSF=close to someone in the facility; relfam=strong and supportive relationship with family; visit=visit with a long-standing social relation or family member;
phoem=other interaction with long-standing social relation or family member (e.g., phone, email); lonely=says or indicates loneliness.
Bolded values denote p<0.05
∞ denotes p<0.1
2
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Table 5.3.2.2a. Unadjusted and Adjusted Hazard Ratios for Time to First-Event Hospitalization
during 1 Year Follow-up Associated with Baseline Social Vulnerability1, Dementia Subgroup,
Linked Cohort (n=609)
Hazard Ratio (95% Confidence Interval)
Unadjusted HR
Adjusted HR
Adjusted HR
(95% CI)
(95% CI) Model Aǁ
(95% CI) Model Bǂ
Low Social Vulnerability
(ref gp) (n=157)
Intermediate Social
Vulnerability (n=177)
High Social Vulnerability
(n=275)

1.00

1.00

1.00

1.37 (0.99-1.89)∞

1.16 (0.81-1.65)

1.16 (0.82-1.64)

1.66 (1.30-2.14)

1.46 (1.05-2.05)

1.50 (1.05-2.12)

1

SVI cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social vulnerability
>0.404.
ǁ Adjusted model (A) controlled for age, sex, cognitive impairment, fatigue, health instability, comorbidity, number of
medications used, frequency of hospitalizations in past year, bowel incontinence, and health region.
ǂAdjusted model (B) repeats adjusted model (A) but excludes comorbidity as a covariate
Bolded values indicate p<0.05
∞ denotes p<0.1

Table 5.3.2.2b. Unadjusted and Adjusted Hazard Ratios for Time to First-Event Hospitalization
during 1 Year Follow-up Associated with Baseline Social Vulnerability1, Non-Dementia
Subgroup, Linked Cohort (n=457)

Low Social Vulnerability
(ref gp) (n=203)
Intermediate Social
Vulnerability (n=158)
High Social Vulnerability
(n=96)

Hazard Ratio (95% Confidence Interval)
Unadjusted HR
Adjusted HR
Adjusted HR
(95% CI)
(95% CI) Model Aǁ
(95%CI) Model Bǂ
1.00
1.00
1.00
1.03 (0.69-1.53)

1.00 (0.67-1.50)

1.00 (0.67-1.51)

1.03 (0.73-1.45)

1.04 (0.72-1.51)

1.07 (0.74-1.55)

1

SVI cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social vulnerability
>0.404.
ǁ Adjusted model (A) controlled for age, sex, cognitive impairment, fatigue, health instability, comorbidity, number of
medications used, frequency of hospitalizations in past year, bowel incontinence, and health region.
ǂAdjusted model (B) repeats adjusted model (A) but excludes comorbidity as a covariate.
Bolded values indicate p<0.05
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Table 5.3.2.2.1a. Sensitivity Analysis1 for Time to First-Event Hospitalization during 1 Year Follow-up Associated with Baseline
Social Vulnerability2, Dementia Subgroup, Linked Cohort (n=609), Removal of Social Domains
HRs for Hospitalization During 1-Year Follow-Up, ACCES-DAL Dementia Subgroup (n=609)
HRs (95% CI)

Low Social
Vulnerability
(ref gp) (n=157)
Intermediate Social
Vulnerability
(n=177)
High Social
Vulnerability
(n=275)

Fully
Adjusted Aǁ

Without
Communication to
engage in wider
community

Without Living
situation

Without
Social
Support

1.00

1.00

1.00

1.00

Without
Sociallyoriented
activities of
daily living
1.00

1.16 (0.811.65)

1.22 (0.81-1.85)

1.34 (0.961.87)∞

0.96 (0.661.41)

1.46 (1.052.05)

1.44 (0.99-2.11)∞

1.45 (1.02-2.07)

1.26 (0.851.88)

1

Without Social
engagement and
leisure activities

Without
Empowerment and
life control

1.00

1.00

1.25 (0.891.74)

1.32 (0.89-1.95)

1.13 (0.78-1.64)

1.45 (1.052.00)

1.49 (1.01-2.20)

1.52 (1.12-2.06)

Sensitivity analyses for the Linked cohort were executed using adjusted model (A).
SVI cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social vulnerability >0.404.
ǁ Adjusted model (A) controlled for age, sex, and baseline measures of cognitive impairment, fatigue, health instability, comorbidity, number of medications used, frequency of
hospitalizations in past year, bowel incontinence, and health region.
Bolded values denote p<0.05
∞ denotes p<0.1
2
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Table 5.3.2.2.1b. Sensitivity Analysis1 for Time to First-Event Hospitalization during 1 Year Follow-up Associated with Baseline
Social Vulnerability2, Dementia Subgroup, Linked Cohort (n=609), Removal of Social Variables from Communication to Engage in
Wider Community Social Domain
HRs for Hospitalization During 1-Year Follow-Up, ACCES-DAL Dementia Subgroup (n=609)
HRs (95% CI)
Baseline Characteristics [n, (column %),
unless otherwise noted]

Fully Adjusted Aǁ

Without
“primary
language”

Without
“understanding
others”

Without “hearing”

Without “vision”

Low Social Vulnerability (ref gp) (n=157)
Intermediate Social Vulnerability (n=177)
High Social Vulnerability (n=275)

1.00
1.16 (0.81-1.65)
1.46 (1.05-2.05)

1.00
1.14 (0.81-1.62)
1.49 (1.07-2.09)

1.00
1.13 (0.79-1.63)
1.44 (1.03-2.03)

1.00
1.37 (0.95-1.95)∞
1.54 (1.06-2.25)

1.00
1.13 (0.80-1.61)
1.43 (1.01-2.01)

1

Sensitivity analyses for the Linked cohort were executed using adjusted model (A).
SVI cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social vulnerability >0.404.
ǁ Adjusted model (A) controlled for age, sex, and baseline measures of cognitive impairment, fatigue, health instability, comorbidity, number of medications used, frequency of
hospitalizations in past year, bowel incontinence, and health region.
Bolded values denote p<0.05
∞ denotes p<0.1
2
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Table 5.3.2.2.1c. Sensitivity Analysis1 for Time to First-Event Hospitalization during 1 Year Follow-up Associated with Baseline
Social Vulnerability2, Dementia Subgroup, Linked Cohort (n=609), Removal of Social Variables from Social Support Social Domain
HRs for Hospitalization During 1-Year Follow-Up, ACCES-DAL Dementia Subgroup (n=609)
HRs (95% CI)

Low Social Vulnerability
(ref gp) (n=157)
Intermediate Social
Vulnerability (n=177)
High Social Vulnerability
(n=275)

Fully Adjusted Aǁ

Without “CSF”

Without “relfam”

Without “visit”

Without “phoem”

Without “lonely”

1.00

1.00

1.00

1.00

1.00

1.00

1.16 (0.81-1.65)

1.30 (0.92-1.85)

1.19 (0.83-1.70)

1.22 (0.88-1.69)

1.27 (0.90-1.79)

1.44 (1.01-2.05)

1.46 (1.05-2.05)

1.70 (1.19-2.43)

1.49 (1.06-2.09)

1.33 (0.94-1.89)

1.32 (0.93-1.88)

1.76 (1.24-2.52)

1

Sensitivity analyses for the Linked cohort were executed using adjusted model (A).
SVI cut-off scores: low social vulnerability <0.261; intermediate social vulnerability 0.261-0.404; high social vulnerability >0.404.
ǁ Adjusted model (A) controlled for age, sex, and baseline measures of cognitive impairment, fatigue, health instability, comorbidity, number of medications used, frequency of
hospitalizations in past year, bowel incontinence, and health region.
Abbreviations: CSF=close to someone in the facility; relfam=strong and supportive relationship with family; visit=visit with a long-standing social relation or family member;
phoem=other interaction with long-standing social relation or family member (e.g., phone, email); lonely=says or indicates loneliness.
Bolded values denote p<0.05
∞ denotes p<0.1
2
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6.0 Discussion
6.1 Univariate and Bivariate Descriptive Results
6.1.1 Baseline Resident Characteristics
The ACCES DAL cohort used in the current investigation was more impaired than
community-based populations (200), less impaired than LTC populations (4,37), and similar to
other AL populations (34,92). The distributions of ACCES DAL resident characteristics were
similar to two American assisted living studies (34,92). Mean age in the current ACCES
investigation (84.4 ± 7.3) was similar to that of the two American studies: 86.6 ± 8.2 (92) and
82.8 ± 9.4 (34). A similar sex distribution was also found between ACCES DAL (76.8% female)
and the two American studies: 78.0% female (92), and 77.3% female (34). Marital status and the
prevalence of depression and dementia were only measured in the Maryland Assisted Living
Study (92). The prevalence of widowhood was similar between samples with 71.4% of ACCES
DAL residents and 70% of Maryland AL residents being widowed (92). Further, although the
prevalence of dementia observed in the ACCES DAL cohort (57.6%) was less than that observed
in the Maryland Assisted Living Study (67.7%) (92), it was more than that reported in a
nationally representative AL, American study (42.0%) (103).
6.1.2 Baseline Resident Characteristics Stratified by Dementia Status
About 58% (n=627) of ACCES DAL residents had a diagnosis of dementia compared to
71% (n=691) of ACCES LTC residents (37). Again, the ACCES DAL dementia subgroup used
in the current investigation was less impaired than the LTC dementia subgroup examined in a
sub-ACCES study (86).
The ACCES DAL dementia subgroup was similar to an American AL study executed by
Sloane (193). Both cohorts had similar mean age (DAL: 85.2±6.7; AL: 84.4±6.9), percent female

(DAL: 77.8%; AL: 78.1%) and being widowed (DAL: 73.2%; AL: 73.3%), and had similar rates
of cognitive and functional impairment. However the DAL dementia subgroup had greater
comorbidity compared to the American AL dementia cohort (DAL: 4.8±2.0; AL: 3.6±2.3) (193).
The ACCES DAL non-dementia subgroup was also similar to an American AL study executed
by Park (27)39. Both cohorts had similar mean age (DAL: 83.4±8.0; AL: 85.3±5.4), and percent
female (DAL: 75.1%; AL: 69%) and widowed (DAL: 69.1%; AL: 76%).
A comparison between the two DAL dementia strata showed that the dementia subgroup
was significantly older, more likely to be widowed, to experience some degree of fatigue, to have
depressive symptoms, to be cognitively and functionally impaired, to have bladder and bowel
incontinence, and to have greater comorbidity. These findings suggest that residents with
dementia were more physically vulnerable and therefore had fewer personal resources to
navigate their environments than residents without dementia. This finding suggests that residents
with dementia are in greater need of support from their care partners. An increasing need for
support also increases vulnerability physically, psychologically, emotionally, and socially.
Unfortunately, there are no policies that dictate dementia-specific training for care staff which
may contribute to poor care practices (i.e., missed hygienic practices, abuse, and inappropriate
responses to personal expressions) on already vulnerable residents.
Previous findings state that greater perceived competence in dementia care increases the
wellbeing of the care provider (201). This positive affect and relationship building translates to
better care and better outcomes for the care recipient (202); however, the opposite is also true. In
practice, there are concerns that some frontline care providers are not trained to interact and
provide care to persons with dementia. Insufficient training may result in poor care and
39

Functional and cognitive impairment was not measured as baseline characteristics in this study.
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subsequent poor resident outcomes such as further functional and cognitive impairment (and
greater vulnerability), hospitalization, and death.
Interestingly, there was no significant difference in level of health instability (CHESS
score) between dementia strata. This is interesting because of the significant differences in level
of cognitive and functional impairment, fatigue, and depressive symptoms found between
dementia strata that are typical of unstable health. Considering these findings simultaneously
would suggest that the dementia subgroup was more impaired but had equal health stability (or
instability) compared to the non-dementia subgroup. This may suggest that based on health
instability, both subgroups had equal opportunity to experience cognitive decline and
hospitalization. Although there was no significant difference in the incidence of cognitive
decline between dementia strata, a statistically significant difference in first-event hospitalization
was observed between dementia strata40. This difference would be the result of additional factors
other than health instability (CHESS score). A potential influence was social vulnerability.
6.1.3 Outcomes
6.1.3.1 Cognitive Decline
Cognitive decline has been seldom studied as an outcome in the AL setting, but has been
studied in both the community and LTC settings. The incidence of cognitive decline over one
year observed in the Survived ACCES DAL cohort (n=889) (42.5%) was higher than the
incidence reported in a nationally representative Canadian study – Canadian Study of Health and
Aging (CSHA). Andrew and colleagues (18) observed that 31.3% of a community-dwelling
sample experienced cognitive decline over five years. This difference may be due to the differing

40

Recall that significantly more residents without dementia experienced hospitalization as their first -event compared
to those with dementia.

121

methodology used, sample characteristics, and settings. First, the methods used in measuring and
defining cognitive decline differed. The current investigation used the CPS score to measure
cognition where any ≥1-point change was considered a clinically significant change in cognitive
function. Andrew and colleagues used the Modified Mini-Mental State Examination (3MS) to
measure cognition where a ≥5-point change in the 3MS signified a meaningful change in
cognitive function (18). Although both the CPS and 3MS may capture meaningful cognitive
impairment, both measures will vary to some extent in their sensitivity to change and in their
specific psychometric properties resulting in differing cognitive decline incidence rates.
Second, samples were different between the current investigation and that of Andrew and
colleagues (18). Andrew and colleagues used a community-based sample that had superior
physical and cognitive functioning at baseline. This sample should therefore have a reduced risk
of cognitive decline compared to a more impaired, DAL population. Further, it is possible that
those community-dwelling persons who were at higher risk of cognitive decline at baseline, were
transitioned to institutional care (i.e., AL or LTC) or died during follow-up. These participants
were not captured in the cognitive decline incidence estimates. In fact, 34.6% (n=1308) of the
study sample was lost to follow-up, and 71.1% (n=930) of this was due to death and 23.6%
(n=309) was due to institutionalization or a diagnosis of dementia at baseline (18).
In another community-based study, 14.8% of participants experienced cognitive decline
over three years, 29.1% over six years, and 37.6% over 12 years (25). Again, the rate of
cognitive decline observed in the ACCES DAL cohort was greater than this community-based
study. This difference may be due to a host of factors including differences in the measurement
of cognitive decline, setting, and sample.
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One study directly compared the rates of cognitive decline between AL residents and
LTC residents (193). This study demonstrated no significant difference in the rate of cognitive
decline between these two settings 41. Another study found that institutionalization greatly
increased the risk of cognitive decline compared to community living (203). This supports the
present findings that cognitive decline is greater in AL than in the community.
6.1.3.1.1 Cognitive Decline by Dementia Status
There was no significant difference in the incidence of cognitive decline between
dementia strata (dementia subgroup: 43.7%; non-dementia subgroup: 40.9%; p=0.41). This
finding was interesting since baseline mild, moderate, and severe cognitive impairment was
found to be protective of cognitive decline over one year relative to intact cognition at baseline.
Further, borderline intact baseline cognition increased the odds of cognitive decline relative to
mild, moderate, and severe cognitive impairment. From these findings, it would be reasonable to
project that those without dementia would experience greater cognitive decline than those with
dementia since those without dementia had higher baseline cognitive function.
This finding needs to be interpreted with caution because of the methodological issues
with the CPS score. As will be noted in the Limitations section (section 7), the CPS is limited in
its ability to detect change in cognition. The CPS has a relatively small range compared to more
comprehensive global measures of cognition and therefore experiences floor and ceiling effects.
The CPS further does not measure all aspects of cognition and therefore may miss important
changes in cognitive functioning (146,204–211). Considering this limitation, the dementia
subgroup may have in fact experienced greater cognitive decline than the non-dementia
subgroup, but the CPS was unable to detect this change due to ceiling effects and its lack of
41

No incidence rate was given in this study.
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comprehensiveness. Another possibility is that the non-dementia subgroup experienced greater
cognitive decline than the dementia subgroup but this change was undetected because the
appropriate cognitive domains were not measured in the CPS.
6.1.3.2 First-Event Hospitalization
The annual incidence of first-event hospitalization observed in the Linked ACCES DAL
cohort (1,066) (38.9%) was similar to that reported in three American AL studies. Zimmerman
and colleagues (14) reported a 12.7% probability of hospitalization over 100 days (46%-51% per
year); Hedrick and colleagues (212) reported a 40.2% incidence of one or more hospitalizations
annually; and Dobbs and colleagues (213) reported a 33% incidence of any hospitalization.
The annual incidence of first-event hospitalization observed in the current investigation
(38.9%) was much higher than that observed in an American state-wide LTC study (9.1%) (156).
Although not presented, DAL facilities had lower levels of staffing oversight than LTC facilities
and therefore may have been ill-prepared for acute health changes. They may have also simply
failed to recognize the need for additional care in order to prevent drastic, life-threatening health
changes that warranted a hospitalization
The high rate of hospitalization observed in the current investigation may suggest that the
AL setting may be ill-equipped to manage residents with complex care needs despite its
philosophy of aging in place.
6.1.3.2.1 First-Event Hospitalization by Dementia Status
Similar rates of hospitalization were observed in those with dementia from DAL (36.1%)
and in one AL American study. Sloane and colleagues (193) reported 41.8% of AL residents
with dementia being hospitalized over one year.
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Comparing the rate of hospitalization among DAL (and AL) residents with dementia
(193) and LTC residents with dementia, DAL (and AL) residents were more likely to experience
a hospitalization than were LTC residents (86,193). In contrast, community-based studies have
demonstrated greater risk of hospitalization among persons with dementia as compared to
persons without dementia (72–74,214). These differences in hospitalization rates by setting point
to facility-level factors as possible explanations for this trend.
Although dementia has been cited as a protective factor of hospitalization (86,155,156), it
seems that this finding may largely relate to those in institutional settings. This observation is
likely because an institutional facility like DAL (or LTC) has readily available resources (i.e.,
professional care, equipment) that can be used to prevent hospitalizations, which are otherwise
not available in a private, community-based dwelling. For example, persons with dementia are
often more complex with multi-morbidity and are therefore more difficult to manage without
appropriate resources (70,215). Further, dementia causes the central nervous system to become
more vulnerable to metabolic insults arising from illness, and therefore causes the person to
become sicker than if they were otherwise dementia-free (216) (i.e., the same illness is more
severe in someone with dementia than in someone without). Again, without proper resources,
hospitalization may be the only option for managing acute health changes and chronic medical
conditions.
As was seen in the current investigation, DAL residents with dementia were less likely to
experience a hospitalization as their first event compared to those without dementia (36.1% v
42.2%). This pattern may be the result of many interrelated processes. For example, closer
medical supervision may be paid to residents with dementia. As a consequence, the detection and
treatment of acute health changes is accomplished earlier thereby preventing the need for
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hospitalization (155). Further, staff and family may have greater reluctance to hospitalize comorbid residents with dementia due to known adverse outcomes (86).
Another explanation for the difference in hospitalization rates among DAL residents with
and without dementia is that unlike residents with dementia, residents without dementia are
better able to communicate symptoms. Residents without dementia also present with traditional
signs and symptoms whereas residents with dementia do not (86). These resident-level factors
may more easily prompt accelerated hospitalization among residents without dementia.
Based on the results of the present study and those of published literature (72–74,86,156),
it seems that setting is an important variable to consider when evaluating the hospitalization risk
difference between those with and without dementia. As demonstrated above, residents with
dementia in institutional settings such as AL or LTC facilities are at a reduced risk of
hospitalization in comparison with residents without dementia. In contrast, community-dwelling
persons with dementia are at an increased risk of hospitalization in comparison with persons
without dementia.
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6.2 Objective 1
6.2.1 Objective 1a: Estimate the prevalence and correlates of social vulnerability in DAL
residents
6.2.1.1 Baseline Social Vulnerability Status
The SVI had a range of 0.0556-0.865 for the overall sample. This range was similar to
that reported by Armstrong (0-0.89) in a community-based sample of Japanese men aged 72-93
years (56). It also coincided with Andrew’s reports that no person is completely free of all social
deficits (10,18). The SVI had a median of 0.33 (IQR 0.204; 0.24, 0.44) which was higher than
that reported by Andrew (10) in two nationally-representative, Canadian community-based
samples aged ≥65 years with a female majority (60% and 58%). The SVI also had a rightskewed distribution similar to that reported by Armstrong (56), but different to the approximately
normal distribution (with slight right-skewing) reported by Andrew earlier (10,18). These slight
differences may be due to the setting and population under investigation. As previously
described in section 6.1, the present study included DAL residents with greater functional and
cognitive deficits and who were therefore more impaired than the community-based samples
used by Andrew and colleagues (10,18,56). The differences may also be due to the fact that the
overall DAL sample consisted of both residents with and without dementia, whereas the samples
studied by Andrew and colleagues did not include persons with dementia (10,18). A more
equivalent comparison between the present study and that by Andrew will come from the nondementia subgroup used here.
6.2.1.2 Baseline Resident and Facility Characteristics by Social Vulnerability
Similar to findings reported by Andrew and Shega (10,19), social vulnerability was
associated with increasing age, cognitive and functional impairment, and increasing comorbidity.
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The current investigation also found that social vulnerability was significantly associated with
fatigue, depressive symptoms, and unstable health.
Persons with high social vulnerability had fewer resources to engage socially.
Specifically, those with high social vulnerability were more likely to be fatigued; to experience
depressive symptoms, unstable health, and cognitive and functional impairments; and to have a
greater number of comorbid conditions. These personal resources (functional and cognitive
health) are essential to the maintenance of one’s social health. Without the ability to navigate and
move about the DAL facility or outside community, the opportunities for social engagement are
drastically reduced. Further, if a resident is unable to communicate or act in normative ways due
to cognitive impairments (such as in those with dementia) (217), the opportunities for social
engagement are again reduced because of miscomprehension or stigma (63). Lastly,
psychological illness such as depression impedes social activity and therefore increases the level
of social vulnerability. Social vulnerability and physical, cognitive and psychological health are
intimately related. The fewer physical, cognitive, and psychological resources a person has, the
more likely that individual is to be socially vulnerable.
In contrast to findings reported by Andrew and Shega (10,19), social vulnerability was
not more common among females. Although females composed the majority of the current
investigation, they were no more likely to experience low, intermediate, or high social
vulnerability than males were. Therefore, when devising preventative and treatment interventions
for social vulnerability, both males and females should be equally targeted.
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Interestingly, social vulnerability was not associated with marital status as it was
measured here42 (see section 4.3.1 for coding approach of marital status); however, it was
associated with being married versus not being married in a study by Shega (19). Shega reported
that as social vulnerability increases, the likelihood of being married decreases. Further, people
who are married have been found to have larger social networks than widows and widowers
(130,131). Using an alternative coding approach for marital status43, a similar relationship was
found between marital status and social vulnerability (not shown) – increasing social
vulnerability was significantly associated with a lower likelihood of being married or having a
significant other.
The coding approach offered for marital status as a 3-level variable in section 4.3.1 was
used for descriptive statistics. The alternate coding approach of marital status as a binary variable
was used in the SVI.
6.2.2 Objective 1b: Estimate the prevalence and correlates of social vulnerability in DAL
residents with and without dementia
6.2.2.1 Baseline Social Vulnerability Status Stratified by Dementia
The non-dementia subgroup had a similar range (0.056-0.865), median (0.278), IQR
(IQR 0.185; 0.204, 0.389), and distribution (right-skewed) as that reported previously in section
6.2.1. The comparisons with Armstrong (56) and Andrew (10,18) also remain the same.
The dementia subgroup also had a similar range (0.056-0.815), and distribution as that
reported in section 6.2.1 and in the non-dementia subgroup. The comparisons with Armstrong
(56) and Andrew (10,18) also remain the same. However, the SVI among the dementia subgroup
had a greater median of 0.389 (IQR 0.241; 0.259, 0.500) than that in the non-dementia subgroup
42

See section 4.3.1 for coding approach of marital status.
See appendix G in SVI coding approach for alternate approach to coding marital status. Marital status in the SVI
was coded as (1) married or has a significant other; (2) never married, widowed, separated or divorced.
43
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and that reported by Andrew (10) in two nationally-representative, Canadian community-based
samples aged ≥65 years with a female majority (60% and 58%). This is likely because those with
dementia consistently had a higher prevalence of high social vulnerability than residents without
dementia in the current investigation, and compared to studies conducted by Andrew and
colleagues using community-based samples free of persons with dementia (10,18). Further, the
dementia subgroup may have something inherent about them as a result of dementia that puts
them at higher risk of social vulnerability as discussed in section 2.1.2.
The prevalence of high social vulnerability was significantly higher in the dementia
subgroup compared to the non-dementia subgroup (45.9% v 21.0%). This finding raises
important questions concerning the mechanisms that drive this observation. As previously noted,
the dementia subgroup was more cognitively and functionally impaired than the non-dementia
subgroup. Despite the fact that the majority (69.7%) of residents with dementia were functionally
capable to engage socially, this subgroup remained more socially vulnerable than the nondementia subgroup. A few hypotheses have been developed to explain this phenomenon. The
first is that although residents with dementia were relatively unimpaired functionally (as noted
above), their physical and cognitive health remained inferior to those without dementia. These
minor differences may greatly impact social health. Research has shown that the more physically
and cognitively able a person is, the more opportunities available for social interactions (38,39)
and therefore the more protected they are from social vulnerability. Due to the negative cognitive
and physical implications of dementia, persons with dementia may experience greater difficulty
in succeeding in normative social interaction, and therefore may have a higher risk of social
vulnerability.
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The second hypothesis is that staff members may maintain the misconception that
residents with dementia do not benefit from social activity. Staff may believe that because
residents with dementia may not remember if they engaged in a social outing or played bingo,
these social engagements will not impact their social health – that they do not even have a
domain of social health. As a result, staff may neglect to engage residents with dementia leaving
them socially vulnerable.
Another possible explanation relates to the potential for prejudice and stigma in terms of
how residents with dementia are viewed by staff, co-residents, and family. Such perceptions
may result in residents with dementia being excluded from a multitude of facility and community
activities, which may in turn increase their risk for social vulnerability. It has been found that
staff-resident (12,218–220), resident-resident (202,220–222), and family-resident (42,220,223)
relationships are important for resident social health, life satisfaction, and quality of life. One
study also demonstrated a protective effect on social skills when interaction with staff was
frequent (218). So not only are interactions important with respect to the need for social
interaction and connectedness, it is also crucial for the maintenance of social skills. These social
skills are the tools that enable an individual to continue to effectively interact socially and are
therefore crucial to the prevention of social vulnerability. It is possible that staff, co-residents,
and family believe that social interaction is unimportant for residents with dementia and
therefore do not provide them with opportunities to do so. Without these interactions, residents,
especially those with dementia, may become socially isolated and socially vulnerable.
Lastly, staff may put greater emphasis on physical health than on social health whether
due to policies, time restrictions or teachings (i.e., medical model of care). Other possibilities
include staffing availability and resource allotment. Although an activity director may be present,
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if the resources required to plan and implement social activities are not available, then the
presence of an activity director is rendered null. Further, if the activity director was not trained in
recreation programming for residents with dementia, then their programming may be ineffective.
These are all possible explanations to support the observation that residents with dementia were
more socially vulnerable than residents without dementia.
6.2.2.2 Baseline Resident and Facility Characteristics by Social Vulnerability Status Stratified
by Dementia
Many similarities were observed between dementia strata and the associations found
between resident- and facility-level (i.e., health region) 44 factors and social vulnerability
(compare tables 5.2.2.2a and 5.2.2.2b; and 5.2.2.2c and 5.2.2.2d). In the dementia subgroups,
resident and facility-level factors that were statistically significant predictors of social
vulnerability included age, fatigue, depressive symptoms, health instability, cognitive and
functional impairment, bladder and bowel incontinence, number of emergency department visits
in the past 90 days, and health region. All variables except health region (which had no
discernable pattern) showed positive relationships with social vulnerability. Although health
region45 did not have a discernable pattern here, further research may be completed to determine
what components of health region drive the associations found.
In the non-dementia subgroups, resident and facility-level factors that were statistically
significant predictors of social vulnerability included marital status (Survived cohort only),
fatigue (Linked cohort only), depressive symptoms, cognitive and functional impairment, and
health region (Linked cohort only). The difference in significant associations between resident
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Health region was the only facility-level variable used because it represents a high level systems- and facilitylevel variable. Health region encompasses many of the other facility-level variables such as rural or urban status, the
services available to residents, community size, and governance.
45 Health region represents distinct health systems reflecting rural/urban status, community size, services offered,
policies, and more.
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and facility-level factors and social vulnerability among the non-dementia subgroups may be the
result of differing sample sizes 46. Again, all variables except health region (which had no
discernable pattern) showed positive relationships with social vulnerability. Specifically, for
marital status, high social vulnerability (in relation to intermediate and low social vulnerability)
was related to a reduced likelihood of being married or having a partner, and a greater likelihood
of being widowed, never married, separated, or divorced.
These observations give greater insight into social vulnerability. For example, DAL
populations with and without dementia have common variables associated with social
vulnerability. This means that certain interventions can be created that are effective in alleviating
or preventing social vulnerability among DAL residents, regardless of dementia status. Second,
those variables remain relatively stable across samples (i.e., Survived and Linked cohorts). As a
result, interventions may be generalizable to other DAL settings. Third, a greater number of
variables are associated with social vulnerability in DAL populations with dementia. This may
assist in our understanding as to why DAL residents with dementia were found to have a higher
prevalence of high social vulnerability compared to those without dementia. The greater number
of risk factors available (not necessarily present) means that there is greater opportunity to
become burdened by those risk factors (i.e., it is more likely that you will have one risk factor in
a total of 100 possibilities, than it is to have one out of two possibilities). Stated in a different
way, some of the observed associations with social vulnerability in the dementia subgroup may
be due to chance and therefore require further investigation.
This study may also support the use of social vulnerability in predicting CPS score
among residents with dementia. For example, in the Survived dementia subgroup, 85.3% and
46

See section 4.2 for a description of the analytic samples.
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95.4% of residents with intermediate and high social vulnerability respectively, had a CPS score
of ≥2. This finding does not extend to the non-dementia subgroup. Similarly, bladder and bowel
incontinence were only significantly associated with social vulnerability among DAL dementia
populations. It is possible that residents with dementia who have bladder and/or bowel
incontinence are not as consciously aware when they have an accident (maybe due to reduced
sensations) and therefore do not clean up right away. In response, fellow residents shun and
avoid residents with dementia in this state resulting in further isolation and social vulnerability.
It is also relevant to comment on the variables that were not associated with social
vulnerability. In the Survived and Linked dementia subgroups, sex, marital status, number of
comorbidities, number of medications, the presence of a “do not hospitalize” advance directive,
and the number of hospitalizations in the past 90 days were not significantly associated with
social vulnerability.
In the Survived and Linked non-dementia subgroups, age, sex, health instability, bladder
and bowel incontinence, number of comorbidities, number of medications, the presence of a “do
not hospitalize” advance directive, and the number of hospitalizations and emergency department
visits in the past 90 days were not significantly associated with social vulnerability. In the
Survived non-dementia subgroup, and the Linked non-dementia subgroup, fatigue and health
region, and marital status respectively were additional variables that were not significantly
associated with social vulnerability.
The finding that age was not significantly associated with social vulnerability among the
non-dementia subgroups is in contrast to reports offered by Andrew and colleagues (10,18,19)
who similarly studied samples free of dementia. There may be a true association with age and

134

social vulnerability among the non-dementia subgroups; however, as a result of small sample
sizes, this association was undetected.
Some of the variables that were associated with social vulnerability among the dementia
subgroups were not associated with social vulnerability among the non-dementia subgroups. It
may therefore be that the presence of dementia magnifies the impairments present (i.e., residentlevel factors: age, fatigue, health instability, and bladder and bowel incontinence) and
subsequently renders them to become significantly associated with social vulnerability. The
mechanisms through which this magnification occurs are unknown and require further
investigation.
Acknowledging the factors that are not associated with social vulnerability common to
specific DAL populations will inform future interventions that work to alleviate or prevent social
vulnerability. In these interventions, the variables listed above would not be included as risk
factors to be reduced among DAL residents.

6.3 Objective 2
The consequences associated with social vulnerability and social factors are increasingly
being investigated. Studies have found positive associations with social vulnerability and social
factors and increased risk of mortality, cognitive decline, hospitalization, frailty, pain, disability,
nursing home placement, poor cardiovascular, neuroendocrine and immune functioning, and
dementia (4–7,10,17,18,43,44,55,86,224), and negatively with general wellbeing, and quality of
life (38,49,202). These associations have been found in various populations including
community-based, AL, and LTC samples, as well as in men and women, in Canada, the US, and
Europe, and in cross-sectional and longitudinal studies. Although sparse, some of this research
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has been conducted with a dementia focus (7,43,86). The present research added to this area of
inquiry, investigating the influence of social vulnerability in a general DAL setting, as well as in
a DAL cohort stratified by dementia.
6.3.1 Objective 2a: Examine the associations between baseline measures of social
vulnerability and subsequent cognitive decline over one year, among DAL residents
overall, and stratified by dementia status
6.3.1.1 Social Vulnerability and Cognitive Decline, Survived Cohort (n=889)
Our findings indicate that social vulnerability increases the odds of cognitive decline over
one year among older DAL residents. Further, our findings indicate a possible dose-response
relationship between social vulnerability and odds of cognitive decline. These findings are
consistent with previous observations reported by Andrew and colleagues (18). Our findings are
also in agreement with published literature that used more simplified approaches to measuring
social vulnerability and its influence on cognitive decline (25,47,206,211,225,226).
Studies using simplified approaches to social vulnerability were conducted using
community-based samples. Bassuk (25) revealed that social disengagement increased the risk of
cognitive decline over 3, 6, and 12 years among older (≥65 years) Americans. Another 12-year
longitudinal study demonstrated that both interpersonal activity within larger social networks and
emotional social support independently reduced the odds of cognitive decline among older (≥50
years) Americans (226). The MacArthur Studies of Successful Aging also found that greater
emotional social support was a predictor of better cognitive function over 7.5 years among high
functioning adults aged 70-79 years (211). Zunzunegui (47) demonstrated an increased
probability of cognitive decline (measured by orientation and memory) over four years among
Spanish community-dwelling older adults aged ≥65 years who had poor social connections,
social disengagement, and infrequent social activity participation. Barnes (206) explored the
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influence of social resources (i.e., social networks and social engagement) among non-Hispanic
African Americans and Whites aged ≥65 years, and found that persons with greater social
resources had a reduced risk of cognitive decline over an average of 5.3 years. Further, Béland
(225) found a protective effect on cognitive decline through high family and non-family ties, and
social integration among Spanish community-dwelling older adults aged ≥65 years.
6.3.1.1.1 Sensitivity Analyses
The sensitivity analyses showed that the Empowerment and Life Control social domain
contributed largely to the observed associations. When the Empowerment and Life Control
social domain was removed from the SVI, both intermediate and high social vulnerability in
comparison to low social vulnerability became statistically non-significant predictors of
cognitive decline over one year among older DAL residents.
Upon further investigation, it was found that only the removal of the “level of control
person had over decision to move into assisted living” social variable from the Empowerment
and Life Control social domain, affected the association between social vulnerability and
cognitive decline. Interestingly, only intermediate social vulnerability was affected by the
removal of the “level of control person had over decision to move into assisted living” social
variable. These findings indicate that the “level of control person had over decision to move into
assisted living” social variable contributed much to the association found between intermediate
social vulnerability (in reference to low social vulnerability) and cognitive decline over one year.
The finding that the level of control a person has to self-direct is an important contributor to the
relationships between social vulnerability and cognitive decline, is consistent with a finding
reported by Burge (220). Burge found that having control over the decision to move to AL
increased perceptions of positive staff relationships and assistance (220). Staveley (227) also
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found that little control in the decision to relocate created much stress, and Heisler (228) found
that it increased the risk of experiencing declines in health and wellbeing. In contrast, however,
Street (202) found that the control a person had over the transition to AL did not affect
wellbeing. Considering these conflicting findings, further investigation is warranted to determine
whether the level of autonomy exercised in the decision to relocate to AL truly affects healthrelated outcomes.
6.3.1.2 Social Vulnerability and Cognitive Decline Stratified by Dementia Status, Survived,
Cohort
To our knowledge, this is one of the first investigations of the association between social
vulnerability and cognitive decline using a sample stratified by dementia. Our findings indicate
that social vulnerability is predictive of cognitive decline over one year among DAL residents
with and without dementia. Among DAL residents with dementia, intermediate social
vulnerability was predictive of cognitive decline over one year; whereas high social vulnerability
tended to increase the odds of cognitive decline but did not reach statistical significance at a
significance level of <0.05. Among DAL residents without dementia, high (but not intermediate)
social vulnerability (in reference to low social vulnerability) was predictive of cognitive decline
over one year.
Interestingly, the odds ratio of cognitive decline reported here for the non-dementia
subgroup (OR: 2.01; 95% CI: 1.02-3.97) was much greater than that reported by Andrew who
also used a dementia-free population (OR: 1.36; 95% CI: 1.06 to 1.74) (18). The difference in
magnitude of association may be the result of methodological differences. Specifically, Andrew
used a community-based sample, whereas the current study used a sample from DAL; the
methods used to measure cognitive decline differed (Andrew used the 3MS whereas the CPS was
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used here); and follow-up times also differed (Andrew used five years, and one year was used
here). These methodological differences may explain the difference in odds ratios estimates.
However, the finding that high social vulnerability was predictive of cognitive decline
among DAL residents without dementia may actually be spurious. As noted by Stoykova (53), a
poor social network index is only associated with cognitive decline in persons with dementia; not
in persons without dementia. She demonstrated that if participants with clinical and preclinical
dementia are included in analyses of social vulnerability and cognitive decline, that significant
associations result that may actually be spurious. When those with prodromal and clinical
dementia were excluded from analyses, no significant associations were observed. It was noted
that the prodromal effects of dementia may greatly contribute to findings supporting a significant
influence of social vulnerability on cognitive decline when investigating a sample without
dementia. These findings occur because those with prodromal dementia were not excluded
because of insufficient follow-up time. It is possible that many of the residents included in the
non-dementia subgroup had preclinical dementia that resulted in spurious findings.
The failure to observe a statistically significant association between high social
vulnerability and cognitive decline among the dementia subgroup may be the result of
covariance between social vulnerability and the dementia process. As previously noted, one of
the first symptoms of dementia is social withdrawal (43,226,229,230). This collinearity could
have obscured findings to the extent that high social vulnerability was not associated with
cognitive decline among the dementia subgroup.
The lack of statistical significance observed for high and intermediate social vulnerability
among the dementia and non-dementia subgroups respectively, may be a consequence of small
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sample sizes. Stratifying by dementia and then dividing by level of social vulnerability greatly
reduced cell sizes and power, and may have therefore contributed to spurious associations.
Another possible explanation for the nonsignificant results found in this study is the short
follow-up period of one year. The time required to experience and capture clinically meaningful
cognitive decline may require more than one year among DAL residents with and without
dementia. In previous research investigating social vulnerability as a predictor of cognitive
decline, longer follow-up periods were examined (e.g., 5 and 8 years) (18). Other longitudinal
investigations of the influence of various social variables on cognitive decline have used follow up periods of 4 (47), 5 (224), 7 (225), and 12 years (204). All studies demonstrated statistically
significant associations between their respective social variable(s) and cognitive decline over
time. Due to these findings, it may be concluded that this sub-study of ACCES used an
insufficiently long follow-up period that would allow us to find statistically significant results
with respect to the association between high and intermediate social vulnerability and cognitive
decline among residents with and without dementia respectively.
Alternatively, the finding that intermediate social vulnerability was not a significant
predictor of cognitive decline among DAL residents without dementia may be a true association.
It is possible that only the most severe state of social vulnerability is predictive of cognitive
decline among DAL residents without dementia. This finding would be consistent with those
found by Andrew and colleagues stating that the greater SVI score, the greater risk for adverse
health outcomes (10,17,18,55).
6.3.1.2.1 Sensitivity Analyses
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The sensitivity analyses showed that the Socially-Oriented Activities of Daily Living
social domain contributed much to the observed associations in the dementia subgroup.
Removing the Socially-Oriented Activities of Daily Living social domain from the SVI resulted
in intermediate social vulnerability (in reference to low social vulnerability) as a predictor of
cognitive decline to become non-significant. Upon further investigation, no single variable that
composed the Socially-Oriented Activities of Daily Living social domain was responsible for the
non-significant relationship.
This finding may indicate that the Socially-Oriented Activities of Daily Living social
domain is a significant driver of the association between social vulnerability and cognitive
decline over one year among DAL residents with dementia. The capacity to use the phone and
transportation is a considerable avenue for outside engagement. Without the capacity to use the
phone and transportation, a DAL resident would be quite confined to the DAL facility without
any connection to the outside community and past relationships. These external relationships are
particularly important in DAL residents with (and without) dementia because they instill
familiarity a connection to a past life (27,231). Receiving social stimulation from a variety of
sources may also be essential to the maintenance of cognition rather than participating in a
greater frequency of the same, few activities (232). Without a connection to the surrounding
community, DAL residents would be engaged in a smaller variety of activities that may increase
their risk for cognitive decline.
This finding further suggests that only the combination of the social variables that make
up the Socially-Oriented Activities of Daily Living social domain affect the association between
intermediate social vulnerability (in reference to low social vulnerability) and cognitive decline
over one year among DAL residents with dementia. This finding may indicate that using
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simplified versions of social vulnerability, as has been done by many (25,47,206,211,225,226),
may not be comprehensive enough to detect important associations between social vulnerability
and certain outcomes. Rather, a composite measure including multiple variables may be needed
to detect these associations.
The sensitivity analysis conducted for the non-dementia subgroup found that
Communication to Engage in Wider Community, Living Situation, Social Engagement and
Leisure Activities, and Empowerment and Life Control social domains all greatly contributed to
the association found between social vulnerability and cognitive decline. However, due to small
sample size, it is likely that only the Empowerment and Life Control social domain truly
impacted this association47.
Upon further investigation, it was found that the individual removal of “consistent
positive outlook” and “level of control person had over decision to move into AL” social
variables contributed largely to the association found. However, due to small sample size, it is
likely that only the “level of control person had over decision to move into AL” social variable
truly impacted this association. Similar conclusions may be drawn here as discussed in section
6.3.1.1.1. Additionally, most individuals possess autonomy all throughout their adult lives.
Losing autonomy late in life and being consciously aware of this fact is likely to impact a
person’s feelings of self-worth, personhood, and sense of purpose. These strong negative
psychological affective states would likely produce stress that negatively influences
cardiovascular health, which subsequently would work to affect cognition. An alternative
mechanism may be that these negative affective states discourage health promoting behaviours
that then contribute to poor cardiovascular health and subsequent cognitive decline.
47

Further investigation was only conducted for the Empowerment and Life Control social domain.
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The fact that the “level of control person had over decision to move into AL” was a
significant driver of the associations found between intermediate and high social vulnerability
and cognitive decline among the full and non-dementia subgroups respectively, may suggest that
this social variable is a proxy measure for vulnerability. It may be that this social variable
represents elements of many other variables included in the SVI. For example, as the level of
autonomy declines, the capacity to use the telephone or transportation may also decline. Other
functional abilities such as hearing and vision, may also decline. Further, engaging with others
and participating in social and leisure activities may also be reduced due to functional and
cognitive impairments reflected in the loss of autonomy.
6.3.2 Objective 2b: Examine the associations between baseline measures of social
vulnerability and subsequent time to first-event hospitalization over one year, among DAL
residents overall, and stratified by dementia status
6.3.2.1 Cox Proportional Hazards Models: Social Vulnerability and Time to First-Event
Hospitalization (n=1,066)
The findings indicate that high social vulnerability increases the risk of hospitalization
among older DAL residents. Few studies have examined the link between social vulnerability
and hospitalization. However, our findings are consistent with a previous ACCES study using a
less comprehensive measure of social vulnerability (4). Specifically, Hogan and colleagues (4)
found that low strength of social relationships (in reference to moderate - high strength) among
DAL residents was significantly associated with hospitalization over one year. Further, this same
study found that DAL residents with little to no time involved in activities (in reference to most
time involved in activities) were significantly more likely to be hospitalized during the one year
follow-up (4).
Interestingly, only high social vulnerability was a significant predictor of hospitalization.
This observation is supported by findings from Andrew and colleagues that demonstrated greater
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social vulnerability corresponds with greater risk of negative outcomes (10,17,18,55). This same
finding has been highlighted here in analyses conducted for social vulnerability and cognitive
decline among DAL residents overall and residents without dementia. There may also be a
threshold effect for social vulnerability where a certain social vulnerability level (or number of
deficits) must be attained before negative outcomes occur.
6.3.2.1.1 Sensitivity Analyses
The sensitivity analyses suggested that the Living Situation and Social Support social
domains were significant drivers of the associations observed between social vulnerability and
risk of first-event hospitalization. The removal of either social domain resulted in high social
vulnerability (in reference to low social vulnerability) to lose its statistical significance.
Upon further investigation of the Living Situation social domain, it was revealed that
only the removal of the “room type” social variable influenced the association between high
social vulnerability and risk of first-event hospitalization. This finding suggests that the “room
type” social variable was largely responsible for the association found between high social
vulnerability and risk of first-event hospitalization. The finding that non-kin room sharing
significantly influenced the associations found is consistent with Street (202), Kane (233), and
Lidz’s (234) findings that suggest non-kin room sharing as a significant predictor of reduced
wellbeing and life satisfaction. Poor life satisfaction may produce chronic stress, mood disorders,
and cardiovascular diseases which are risk factors for hospitalization (4,164).
Greater examination into the constituent variables of the Social Support social domain
revealed that only the removal of “visit with a long-standing social relation or family member”
resulted in a non-significant association to be observed between high social vulnerability and
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first-event hospitalization. This finding suggests that the “visit with a long-standing social
relation or family member” social variable was a great contributor to the association observed
between high social vulnerability and first-event hospitalization. It may be that the stress
associated with minimal contact with old friends may be of great importance in the examination
of hospitalization risk. This could be due to greater feelings of loneliness or disconnectedness
with a previous life and greater community. These negative affective states may result in
disrupted physiological processes (such as immune response or neuroendocrine activity) that
stimulate the need for greater, emergency care offered in hospital. Another explanation could be
that the health-promoting behaviours encouraged by the long-standing social relation or family
member are no longer being reinforced. As a result, functional and cognitive health may
deteriorate to an extent that warrants a hospitalization.
6.3.2.2 Social Vulnerability and Time to First-Event Hospitalization, Stratified by Dementia
Status
Our findings indicated that DAL residents with dementia who have high social
vulnerability are at a greater risk of first-event hospitalization over one year. Among DAL
residents without dementia, however, social vulnerability did not influence the risk of first-event
hospitalization over one year.
The finding that those with dementia are at greater risk of hospitalization is consistent
with another ACCES study using a less comprehensive measure of social vulnerability (86).
Maxwell and colleagues (86) found that among DAL residents with dementia, those with low
strength of social relationships were at an increased risk of hospitalization over one year. Our
findings are also in line with research demonstrating positive associations with greater social
participation and longer time to discharge from AL settings (5,82).
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Social vulnerability may predict hospitalization among residents with dementia because
of their non-normative forms of communication (217). Firstly, persons with dementia present
with non-normative signs and symptoms of disease. Without the ability to clearly communicate
and someone to clearly understand that communication, conditions would likely become
exacerbated and require more extensive, emergency care in hospital. Secondly, due to stigma,
residents with dementia may become ostracized from the DAL community by residents without
dementia. Without a sense of belonging or identity, psychological distress may lead to physical
manifestations, including the emergence of new health conditions or the exacerbation of existing
symptoms and disorders. These new and exacerbated conditions may warrant hospitalization.
Alternatively, residents without dementia more commonly exhibit stronger
communication abilities that allow them to more easily convey disease-related discomfort and
form strong social relationships. As a result, DAL residents without dementia would receive
appropriate, timely care that would avert hospitalization. Further, they would more likely feel a
strong sense of community and identity that would therefore reduce the likelihood of
psychological distress leading to physical manifestations that result in hospitalization.
The finding that social vulnerability was not associated with risk of first-event
hospitalization among DAL residents without dementia may therefore be real. If it is a true
finding, it would be supported by discussions given by Stoykova (53) (as discussed in section
6.3.1.2). However, there is the possibility that this finding is spurious. If false, it would likely be
due to small sample size (as described in section 6.3.1.2).
Lastly, hospitalization may also be influenced by social vulnerability among DAL
residents with dementia because of personal expressions. Sometimes, DAL residents with
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dementia may be hospitalized as a result of unmanageable personal expressions (235). Social
needs (such as social interaction, company, and activities) have been cited as one of the most
prevalent unmet needs that result in personal expressions among community-dwellers and LTC
residents with dementia (236–239). As a result, social vulnerability could greatly increase the
frequency and severity of personal expressions among DAL residents with dementia. In DAL
settings, where resources are not as intensive as LTC, fewer resources are available to support
these expressions. In consequence, DAL residents with dementia may be sent to hospital for reassessment of medication with social vulnerability being the underlying factor.
6.3.2.2.1 Sensitivity Analyses
In the sensitivity analyses, it was observed that the removal of either Communication to
Engage in Wider Community or Social Support social domains largely drove the associations
found between social vulnerability and first-event hospitalization. Upon further investigation, no
single social variable that composed the Communication to Engage in Wider Community social
domain was responsible for the loss in statistical significance. This is in support of a finding by
Yamada (240) who reported that it was only when a LTC resident (mean age 83.3 years) had
dual sensory impairment (as opposed to single sensory impairment) did they experience a
negative health-related outcome (i.e., cognitive decline). Perhaps if both the “hearing” and
“vision” social variables were simultaneously removed in the sensitivity analysis, the association
between social vulnerability and hospitalization would become non-significant. This analysis
was not performed.
Instead, it was only when all variables from the Communication to Engage in Wider
Community social domain were removed, did the association between social vulnerability and
hospitalization become non-significant. This finding is in line with the proposed mechanisms
147

given above in section 6.3.2.2. The strong influence of communication abilities used to convey
symptoms of disease and develop relationships and a sense of community, is important in the
exacerbation of disease and manifestation of personal expressions that warrant hospitalization.
Further examination of the constituent variables of the Social Support social domain
revealed that the exclusion of either “visit with a long-standing social relation or family member”
or “other interaction with long-standing social relation or family member (e.g., phone, email)”
social variables resulted in high social vulnerability as a predictor of first-event hospitalization to
become non-significant. This would suggest that these two variables were important in
producing the observations found between high social vulnerability and first-event
hospitalization. Again, multiple interrelated mechanisms may be responsible for these findings
similar to the ones proposed in section 6.3.2.1.1. Taking a greater dementia focus, these two
social variables represent social contact with the community outside of the DAL setting. It is
therefore possible that limiting social interaction to DAL relationships and activities (that may be
new to the resident) inhibits social health and therefore causes psychological distress.
Psychological and physiological health are synergistic where adverse status in one influences
adverse status in the other. Therefore, it is likely that when a resident with dementia becomes
psychologically distressed, their physical health deteriorates to an extent that warrants a
hospitalization.
Interestingly, the Social Support social domain was also found to be a significant driver
of the associations found in the overall Linked cohort (section 6.3.2.1.1). It is therefore likely
that social support is an influential domain when considering the risk of hospitalization among
DAL residents and specifically in those with dementia.
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All sensitivity analyses found that the removal of a single social domain or social variable
resulted in the relationships between social vulnerability and their respective outcome (cognitive
decline or first-event hospitalization) to change. These findings do not support the notion and
principle asserted by Andrew and colleagues that no single domain or variable drives the
relationships found using the SVI (10). This contradiction may be the result of study sample and
setting differences as discussed in section 6.3.1.2 (i.e., DAL vs community-dwelling sample,
follow-up period, and outcome under investigation).
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7.0 Study Strengths and Limitations
The present study had several strengths. There was a relatively large sample size captured
by the ACCES study with a relatively high response rate (72%) and minimal loss to follow -up.
The opportunity to link the comprehensive resident-level data available from the interRAI-AL
assessments with provincial administrative health data was also an important strength,
particularly for the longitudinal analyses of time to first-event hospitalization. The data
collection process was prospective in nature and therefore allowed for inferences into temporal
relationships. As a result of the above, the data were comprehensive with appropriate measures
of relevant variables, allowing for in-depth investigations of critical research questions.
Robust calculations using survival analyses were also able to be calculated. As a result,
all uncensored participants’ data contributed to the calculation of each event’s hazard ratio.
These hazard ratio estimates are more robust than linear or logistic regression estimates because
participant data were not lost over time. Additionally, using first-event outcomes ensured that
hospitalization events were related to processes in the DAL facility rather than competing risks
such as transitions to LTC. Further, the ascertainment of hospitalization was a strength of this
study. All hospitalizations in Alberta were captured and as such, only one resident was missed in
this outcome because their hospitalization event occurred outside of the province.
In the present study, the interRAI data were collected by trained research nurses, using a
multidisciplinary approach, which included accessing and verifying information from multiple
sources. Objective data and standardized data collection processes reduce the likelihood of recall
and reporting bias often present in subjective data. Further, these data represent the first attempt
to analyze AL in Canada and were executed in Alberta. Alberta served as an excellent study
setting because of its leadership role in examining the role of AL within Canada (4) and the
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amendments to healthcare policies that resulted in a shift from nursing home to AL care
(33,88,113).
It is also important to note possible study limitations. The present study had a nonresponse rate of 28% among eligible residents. Further, one DAL facility refused participation
and as a result, those residents (who may have exhibited different or unique characteristics) were
not approached for study participation. Consequently, the findings reported for the DAL cohort
included in ACCES may not be generalizable to other DAL settings. However, age and sex
distributions among non-participants and participants were similar (182), and all eligible
participants were approached for study participation. As a result, the risk of selection bias was
reduced.
Although the original sample size for each cohort was large (i.e., Survived n=889, Linked
n=1,066), cell sizes became small as more specific analyses were executed. Each sample was
stratified by dementia and further divided by social vulnerability level. This caused the effective
sample sizes to become small (e.g., Survived, non-dementia subgroup with high social
vulnerability n=76). The potential for insufficient power was therefore present which could have
resulted in non-significant associations to be observed, where true associations existed.
As ACCES included residents of designated (publicly-subsidized) AL beds, the findings
may also have limited generalizability to private AL settings across Alberta or nationally.
However, there remain similarities across AL settings that differentiate them from other care
facilities (i.e., nursing home, community care, long-term care facilities), leading to the
conclusion that some cautious generalization may be appropriate. The study sample also came
from both rural and urban settings, and included participants of varying socioeconomic status
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levels. These study sample characteristics increased the generalizability of findings.
The assumption that baseline social vulnerability remained stable over one year may also
be a limitation of this study. Social circumstances can change rapidly and drastically in care
settings and in older age (241–243). For example, widowhood and a reduced social network are
common occurrences in older age that greatly influence social circumstances. Further, cognitive
and functional limitations increase with age that limit the opportunities for social engagement.
Although the assumption that social vulnerability was made for one year in the current
investigation, it is less drastic when compared to other studies that assumed stable social
vulnerability levels over 3, 6, 12, (25) or 20-year follow-ups (53).
Another limitation of data collection is the possibility of interviewer bias in the
hospitalization outcome. This bias would likely have been non-differential misclassification and
bias results towards the null. Contrary to the cognitive decline outcome, the hospitalization
outcome was objectively defined and therefore could not be influenced by an investigator. The
risk of these biases was reduced by the fact that all research nurses used a standardized
assessment instrument that has undergone some reliability and validity testing. Research nurses
were also trained in data collection using standardized data collection protocols.
ACCES data collection was completed between 2006 and 2009. Due to ALF policy
changes since this time, results may not be generalizable to the present environment. Though
facilities may currently be implementing stronger social policies, current research dictates
otherwise (4,5,86) and thus this research will likely remain applicable. Further, the risk factors of
social vulnerability remain, just as smoking remains a risk factor for lung cancer regardless of its
elimination.
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Another potential limitation of this study relates to the ascertainment of dementia
diagnosis. Dementia status was ascertained through the interRAI-AL interview. A diagnosis of
dementia was determined via medical charts, and confirmed by staff or family. The possibility of
a misdiagnosis of dementia is also an issue because many of the signs and symptoms of dementia
are common to other conditions (244). For example, major depressive disorder in older adults is
characterized by memory loss and often mistaken for dementia (245).
Secondly, dementia is often preceded by cognitive decline. In fact, dementia has a long
prodromal phase of ~10 years, where the first symptom, coincidentally, is social withdrawal
(43,226,229,230). Therefore, participants who may not have a diagnosis of dementia may be in
the preclinical phases of the disease, but inappropriately categorized as free of dementia. This
may have caused spurious associations to be found among the non-dementia subgroups. Ideally,
a study investigating the aforementioned research questions would benefit from a follow -up
period of >10 years as suggested by Stoykova (53). With this limitation in mind, the significant
associations found in the non-dementia subgroup (i.e., social vulnerability and odds of cognitive
decline) may actually be spurious and caused by the inclusion of residents with preclinical
dementia in the non-dementia subgroups.
Several strengths and limitations of the SVI need to be considered. First, unlike more
simplified versions of social vulnerability where variables are examined in isolation
(25,47,206,211,225,226), the SVI includes multiple social domains and variables. The
comprehensive nature of the SVI allows a more accurate study of social health because it more
closely mimics lived experiences of older adults. The SVI takes into account the multiple,
complex interactions between social domains that are otherwise unaccounted for in more
simplified versions (25,47,206,211,225,226). However, in some instances, the sensitivity
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analyses demonstrated that when examining specific outcomes in specific populations, that a
more simplified version of social vulnerability may be appropriate. For example, when analysing
the association between high social vulnerability and hospitalization among the dementia
subgroup, it was found the Living Situation social domain contributed much to the observed
statistically significant association. This finding would suggest that utilizing the variables that
compose the Living Situation social domain, may be sufficient to find a statistically significant
association between high social vulnerability and hospitalization among DAL residents with
dementia. Conversely, it may be argued that if the comprehensive approach to measuring social
vulnerability was not taken, statistically significant associations between social vulnerability and
cognitive decline and hospitalization may not have been observed. Different social domains and
social variables were found to be significant drivers in the sensitivity analyses depending on the
outcome and subgroup under investigation. It was therefore important to use this comprehensive
approach to social vulnerability.
A disadvantage to using an index composed of many variables (like the SVI), is that it
may complicate interpretations due to the many complex interrelationships of the constituent
variables. Despite this complexity, it is important to understand that a person’s life is made up of
numerous complex interrelations and attempting to separate these relationships may provide
inaccurate findings. Although, an argument may be made against this because the sensitivity
analyses presented in the current investigation note that in some instances, one domain or
variable may be largely responsible for the associations found. However, if analyses were not
conducted using the SVI, and instead used a simpler measure to detect social vulnerability,
associations between social vulnerability and the relevant outcomes may not have been found.
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Theoretically, the SVI used in the current investigation is complete. The creation of the
SVI was anchored in the principles described by Andrew and colleagues (10). Further, the
selection of social variables was based on published literature demonstrating associations
between individual social variables and health outcomes, thereby supporting content validity
(18). However, as a new measure, the SVI has limited established validity and reliability,
particularly among older adults with dementia. The validity of the SVI has only been established
in community-dwelling samples, and its reliability has not been tested (10). The present study
was the first to apply the SVI to an AL-context and therefore its validity and reliability in this
context are unknown. However, it is believed that the application of the SVI to an AL-context
would be appropriate (10). Social health remains an important domain of wellbeing no matter
age or geographical setting (246). Further, the basic principles of the SVI outlined by Andrew
(10) were upheld in the current research. As such, the applicability, utility, and functionality of
the SVI to capture the social health domain of wellbeing in an AL setting compared to a
community setting, should not be reduced.
The cognitive decline outcome measure also has some strengths and limitations. The CPS
has been validated against the MMSE and the TSI (187,192). Despite preliminary data regarding
its validity and reliability as a cognitive screening tool, the CPS may have several limitations.
First, the CPS is most often used as a measure of cognition as a covariate, rather than as a
response variable. Instead of assessing cognition longitudinally with the CPS, most researchers
implement a battery of neuropsychological tests that more accurately represent global cognition
(146,204–211). These tests often measure five cognitive domains including (1) episodic
memory; (2) semantic memory; (3) working memory; (4) perceptual speed; and (5) visuospatial
ability. These tests are then often aggregated to form a comprehensive composite measure
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representing global cognition. On the other hand, the CPS measure only includes items that
assess short-term memory, long-term memory, procedural memory, decision making ability, and
the ability to make self understood. In contrast to a composite measure of global cognition, the
CPS omits many important aspects of cognition. As a consequence, clinically meaningful
changes in cognition may not be captured by the CPS because the CPS does not have the content
to detect these changes. Consequently, the results of this study may be underestimated. For
example, the associations found may have been biased towards the null, and non-significant
findings may actually be significant.
Another limitation of the CPS is that it has a relatively small range of possible scores,
especially compared to the MMSE (0-30) (247), the 3MS (0-100) (248), and the composite
global cognition measures (e.g., 0-89) (211). The small range increases the likelihood of floor
and ceiling effects indicated by a participant’s inability to move along the continuum of the
scale. For example, if a participant has a CPS score of 6, they do not have the ability to
experience the outcome of interest (i.e., cognition decline) because the CPS’s highest score is 6.
With a larger possible range of scores, such as on the MMSE, 3MS, or a global cognitive
composite measure, the likelihood of experiencing floor and ceiling effects is far less (205,206).
In order to minimize ceiling effects, we excluded participants with baseline CPS scores of 6 for
the outcome investigating cognitive decline versus no change or improved.
Recently, an updated version of the CPS, termed the CPS2, was published (249). This
updated measure expands the score range from 0 to 6, to a range of 0 to 8. By increasing the
range of possible scores, this new scoring system likely reduces the probability of floor and
ceiling effects evident in the original CPS. It may also more accurately distinguish between
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levels of cognitive impairment and therefore may be more sensitive to change in cognitive
performance.
Despite the positive changes to the CPS, the CPS2 was not used in the current
investigation for a few reasons. First and foremost, the CPS2 was published after most of the
primary analyses were completed. Future work to explore this new measure relative to the
original CPS would be interesting. The CPS2 was also not used because the original CPS and the
CPS2 are highly correlated (r=0.93) (249) indicating that they measure essentially the same
thing. Further, the correlation coefficient with the MMSE for the CPS and CPS2 are also very
similar (r=-0.72 vs r=-0.75). Although the CPS2 has a higher correlation with the MMSE, the
difference is small and does not outweigh the limitations of the CPS2.
A major limitation of the CPS2 is the items used in its derivation. The items used to
derive the original CPS measure include short-term memory, making oneself understood by
others, cognitive decision-making ability, eating performance (procedural memory), and
comatose status. Comparatively, the items used to derive the CPS2 include short-term memory,
cognitive decision-making ability, expressive communication (making oneself understood by
others and understanding others), procedural memory, and two instrumental activities of daily
living (ability to manage finances, and ability to manage medications) (249).
The items in the original CPS measure are much more applicable to the AL context than
those in the CPS2. Specifically, in the CPS2, the instrumental activities of daily living were
measured based on performance rather than capacity. This is inappropriate because residents
may very well have the capacity to perform these instrumental activities of daily living but do
not actually exhibit them. However, in order to score positively on the CPS2, one must exhibit
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these instrumental activities of daily living. As a result, persons who are capable of managing
finances or medications may be categorized as unable and therefore cognitively impaired. For
example, many AL facilities have policies on medication management. As such, medication
management is often included in the services provided in AL regardless of whether the resident
requires this service. Further, the ability to manage finances may not be applicable to residents of
AL. Oftentimes the power of attorney of a resident is responsible for the management of
finances. Additionally, important sex differences are present in the current cohort of older adults.
Women, who compose the majority of the older adult population, seldom managed finances –
this was the man’s domestic duty. As a consequence, the “ability to manage finances” variable is
not applicable to the majority of older women. As a result of the above reasons, the CPS2 was
not adopted in the current investigation.
Despite these limitations, this study has offered many insights into the associations
between social vulnerability and cognitive decline and time to first-event hospitalization.
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8.0 Future Directions
The present investigation highlights several opportunities for future research and possible
intervention. An important area of research would be to investigate possible interactions between
age and social vulnerability, as well as sex and social vulnerability, in relation to odds of
cognitive decline and risk of hospitalization.
Another area of research would be to investigate the mechanisms that act to cause
residents with dementia to be more socially vulnerable than residents without dementia. As
discussed in sections 2.1.2 and 6.2.2, external contributors may include the actions of staff, coresidents, and family. These actions often originate from learned misinformation and can
therefore be unlearned. Further research should explore interventions used to better educate care
partners and co-residents about dementia in general, and the importance of social health to their
wellbeing. Through accurate information, stigma may be reduced and the inclusion of residents
with dementia in social-related activities may increase.
More broadly, policy changes may target lifelong education about social vulnerability
and dementia. Policies may also be developed for the mandatory installation and budgetary
support of Social Activities Directors in all AL facilities. A greater number of activities has been
found to be associated with more residents being awake, engaged, and fewer episodes of
agitation (126). In the aim to reduce cognitive and functional impairments among older adults,
there would likely be a more advantageous cost-to-benefit ratio for investments into social
health. Equipment to support social health is less expensive than medical equipment, and more
importantly, no pharmaceuticals are required in supporting social health. In fact, some
medications may be discontinued as social health improves. Investing in social health may even
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prevent and/or delay declines in physical and cognitive health. Further, social interventions may
be as simple as listening to music, working in a garden, or playing board games.
Institutionally, creative design of AL facilities (and LTC facilities more broadly) may be
developed and implemented that encourage greater opportunities for socialization. Expanding on
this, communities can commit to designing cities that are age-friendly so as to enable (rather than
disable) their residents. This way, people of all ages and functional and cognitive capabilities are
able to navigate through their surroundings. As a result, the opportunities for social interaction
may increase. A key example of enabling greater community participation is snow and ice
removal. Oftentimes, older adults become imprisoned in their residence because sidewalks and
roads have not been plowed and de-iced.
Clinically, social vulnerability clearly affects medical outcomes such as cognition,
hospitalization, pain, frailty, disability, mortality, and more (10,18,19,55). A future direction may
be the exploration of additional clinical outcomes such as influenza susceptibility, length of
hospital stay, or the influence on prognosis of congestive heart failure. Additionally, it would be
advantageous to begin explorations of social vulnerability in a range of populations and settings.
For example, social vulnerability has not been explored in LTC populations. Further, social
vulnerability can be explored in AL facilities in other provinces across Canada, and among
younger age groups (i.e., middle age and young adult hood). A lifespan approach may also be
used where the social vulnerability status of individuals is followed for decades and analysed in
relation to specific outcomes.
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9.0 Conclusion
Much research has been executed on social vulnerability among older adults in the past
decade. The current investigation used a more comprehensive definition of social vulnerability
and revealed many patterns and associations. Social vulnerability is common among older DAL
residents with and without dementia. Residents with dementia are more likely to experience
social vulnerability, and greater severity levels of social vulnerability as compared to residents
without dementia. Overall, social vulnerability was found to influence cognitive decline among
DAL residents overall, and among DAL residents with and without dementia. Social
vulnerability was also found to influence first-event hospitalization among DAL residents
overall, and among DAL residents with dementia, but not among DAL residents without
dementia. These observations may express the importance of social health in abating symptom
progression that contributes to cognitive decline (250) and hospitalization among DAL residents
with dementia. Further, different social domains and variables were found to drive the
associations found depending on the subgroup and outcome under investigation. As highlighted
in section 8.0, social vulnerability is a growing field of research that may take on many new
exciting directions.
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Appendices
APPENDIX A: Comparison of Assisted Living Facilities across the Canadian Provinces

British Columbia

Alberta

Saskatchewan

Assisted living facility
definition

Main Legislation

Ancillary
Legislation

Lexicon/Parameters of Care

A premise or part of a premise that is
not a community care facility, that is
(a) designated by the Lieutenant
Governor in Council, or (b) in which
hospitality and housing services and
between 1 and 2 prescribed services
are provided to ≥3 adults unrelated
by blood or marriage to the operator
(251).

Community Care and
Assisted Living Act and
Adult Care Regulations

Residential
Tenancy Act

AL is known as supportive living and
is recognized as the transition
between home and facility living.
Supportive living is divided into four
levels based on resident need and
services offered: Level 1 (Residential
Living); Level 2 (Lodge Living);
Level 3 (Assisted Living); Level 4
(Enhanced Assisted Living). Level 1
represents those with the lowest
needs and facilities with the least
services offered, and Level 4
represents residents with the most
needs and facilities with the most
services offered.

The Nursing Homes Act, the
Nursing Homes General
Regulation, the Nursing
Homes and Operation
regulation, the Social Care
Facilities Licensing Act

Lesser care = supportive housing; provides
housing and some hospitality services (e.g.,
meals, laundry, housekeeping, social and
recreational activities, emergency response).
More care = assisted living; provides
housing, and hospitality and personal
assistance services (e.g., ADL, medication
management, rehabilitation, therapeutic diets,
finances, behavioural programs).
Most care = residential care facility/complex
care/institutional care/long-term care.
Lesser care = housing, hospitality, and
support services that are supplied by the
facility or coordinated by an outside party.
Services included in rent or that are available
for purchase vary by facility.
Most care = nursing homes/facility living;
provides housing, meals, facility, personal,
nursing, and life enrichment services,
therapeutic diets, and medication
management.

3 options: privately owned and
operated “personal care homes”
(PCH); assisted living under the

Only addresses health and
safety issues

Social
Housing
Accommodati
on Regulation,
Protection for
Persons in
Care Act

The role of the government in
accommodation services (i.e.,
meals, laundry,
housekeeping) is supervised
by the Alberta Seniors and
Community Supports
Publically funded healthcare
services and the Continuing
Care Health Services
Standards are supervised by
Alberta Health and Wellness
Does not have specific
assisted living legislation.
Personal Care Homes Act,

Housing and
Special-Care
Homes Act,

Lesser care = assisted living; offers five
services for fee: one meal/day, laundry,
personal response services for unscheduled

Manitoba

Ontario

Quebec

Saskatchewan Assisted Living
Services (SALS) Program; and
“enriched” assisted/retirement living

Personal Care Homes
Regulations, 1996,

Special-Care
Homes Rates
Regulations,
and Housing
and SpecialCare Homes
Regulations

5 housing options: (1) Manitoba
Housing Authority Senior 55 Plus
Apartments/Elderly Persons Housing
(EPH) – for low-income seniors; (2)
Assisted Living Facilities (ALF) –
privately owned and operated (no
government regulation); (3)
Supportive Housing (SH) – Regional
Health Authority (RHA) is partner;
(4) Companion Care – similar to SH
but only in Winnipeg and the senior
lives in the care provider’s home; (5)
Personal Care Homes (PCH) –
nursing and personal care services
are provided, and RHA is partner
Largely private businesses that
provide housing, support and
personal care services. Assisted
living-type housing is located in
retirement homes

Many housing options with
little governance: Personal
Care Homes Standards
Regulation, Personal Care
Services Insurance and
Administrative Regulation

Protection for
Persons in
Care Act,
Social
Services
Administration
Act,
Residential
Care Facilities
Licensing
Regulations

No specific legislation for
assisted living facilities.
Residential Tenancies Act,
Long-Term Care Act, Home
Care and Community
Services Act

Provision of
Community
Services

Residences for the elderly (RPPA)

An Act respecting Health
Services and Social Services,
Regulation respecting the

None
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needs, housekeeping, and coordination of
services and activities; publically subsidized
for persons of low income.
More care = personal care homes; provide
supervision or assistance with personal care;
privately owned and operated.
Most care = special care homes (SCH);
nursing-type facilities; publically-subsidized.
Lesser care = EPH and ALF; support
services available (i.e., meals, housekeeping,
laundry, transportation).
More care = SH and Companion Care; 24-hr
supervision and personal support.
Most care = Personal Care Home; provides
personal care and nursing services.

Lesser care = Home support services;
provide personal care and support services;
services are allocated based on need and
many will privately pay for more care
More care = Supportive housing; provide
personal support services (i.e., scheduled and
unscheduled needs, housekeeping).
Retirement homes; for-profit fee-for-service
business, regulated by Ontario Retirement
Communities Association. Assisted Living;
unregulated, houses persons with disabilities
Most care = Nursing Homes; provide 24-hr
nursing care and supervision, government
funded and regulated
Lesser care = RPPA; provide at least one of
the following: meals, housekeeping, leisure
activities, bathing or dressing, transportation,

conditions for obtaining a
certificate of compliance for
a residence for the elderly
Homes for Special Care Act
and its Regulations

Nova Scotia

A residential care facility (RCF)
includes a community-based
residential facility in which residents
who are not related by blood to the
operator, receive supervisory care.

New Brunswick

Special Care Homes (SCH) and
Community Residences (CR) are
classified into 3 groups: a home (<3
residents), a residence (3-9
residents), and a residential centre
(≥10 residents)

Family Services Act,
Community Placement
Residential Facilities
Regulation, Standards and
Procedures for Adult
Residential Facilities

None

Prince Edward
Island

Community Care Facilities (CCF)
provide assisted living services

None

Newfoundland
and Labrador

Personal Care Homes (PCH)
/Supportive Care
Facilities/Community Care
Residences
Special Care Homes/Community

Community Care Facilities
and Nursing Home Act,
General Regulations (does
not set standards that greatly
differ from those imposed on
nursing homes). Must have
≥5 residents to be regulated
Health and Community
Services Act (must have ≥5
residents)
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Protection for
Persons in
Care Act

None

nursing care, security or surveillance. House
higher-care needs people than they were
intended for.
Lesser care = Community-based options, and
ALF/Enriched Living. ALF are for-profit
facilities for persons who seek housing and
minimal support. It includes housing where
the individual or the person they are living
with, are able to direct their own care and
make informed, voluntary decisions. All
ADLs are met through services provided by
the facility
More care = RCF; provide supervision and
limited help with personal care
Most care = Nursing Homes/Homes for the
Aged; provide personal and nursing care 24/7
SCH and CR both provide non-nursing
support and 24hr supervision.
SCH are usually private and most appropriate
for residents who need at most, assistance
with mobility, and who require supervision
or assistance with personal care or ADLs
24/7.
CR are usually not-for profit and more
closely resemble nursing homes where
clients need more assistance and supervision
due to physical, mental, or cognitive health
conditions.
Lesser care = CCF; private facilities, provide
personal services (i.e., meals, housekeeping,
assistance with hygiene).
Most care = Nursing homes/manors; provide
accommodation, supervision, personal care,
and medical and nursing services 24/7.
Public and private facilities
Lesser care = PCH; provide minimal
assistance with ADLs and supervised care,
may provide meals and social activities
Most care = Nursing Homes; provide
accommodation and 24/7 supervision,

Health Centres/Nursing Homes

British Columbia

Alberta

Saskatchewan

personal care, and medical and nursing
services; may also provide rehabilitative
pharmaceutical, and pastoral care services.

Funding

Staffing Indicators

Entry/Exit Criteria

From RHA, mix of
public and private.
BC Housing funds
low-income ALF.
Residents pay 70% of
their after-tax income

Must be adequate to support
hospitality and personal service needs.
Staff providing personal services must
have a home support/care aide
certification. A supervising pharmacist
on a medication and safety advisory
committee must oversee medication
safety in the facility

Private pay settings govern their own entry criteria. If the resident is
in need of subsidies, an interview is conducted by a case manager.

Fees are set by the
facility and are on an
“unbundled” system
where the resident
pays the
accommodation costs
and the government
pays the health costs.
Government will also
support low-income
residents
SALS are subsidized
by the government.
Residents pay for
optional services.
PCHs are private and
costs vary.
Residents of SCHs
pay an income-tested

At least 1 staff member must be
present at all times who is trained in
emergency first aid. All employees,
service providers, and volunteers must
have criminal record checks

In order to reside in ALF, the resident must be able to make decisions
themselves unless they are living with someone who can make
decisions for them.
If a resident requires >2 prescribed services, they are discharged from
ALF.
When care needs surpass the abilities of the facility or the resident can
no longer make their own decisions, an exit plan is created in
collaboration with the resident, family, support networks, physician,
and health authority case manager.
Supportive Living facilities formulate their own eligibility criteria.
Systems and policies are in place concerning move-in, orientation,
fees, optional personal services, price increases, dispute resolution
process, and exit criteria. Residents must be assessed for safety,
ability, and suitability by the operator.
Residents whose needs surpass what can be accommodated are
discharged based on criteria given upon entry into the facility.

In PCHs, care must be provided to the
resident based on need. This care is
delivered by the appropriate
healthcare professional or someone
trained by the healthcare professional.
Facilities with 21-30 residents must
have ≥1 staff ≥5days/wk.
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Residents of SALS must be low-income.
Residents of PCH have a care plan created within the first 7 days of
residency and reassessed every 2 years. Upon entry, each resident is
given an admittance agreement containing information on care,
payment, and conditions of residency.
If the resident’s needs surpass what can be accommodated by the

Manitoba

Ontario

charge based on
annual income plus
interest earned.
Residents of EPH pay
25% of gross income
for studio apartment
and 27% for onebedroom apartment.
Residents of SH pay
rent and the RHA
pays for health staff.
PCH are subsidized
but rate depends on
income.
CCAC-approved
services are free.
SH is funded by the
Ontario MOHLTC
where residents pay
rent (based on
income) and some
services are free.
Retirement homes are
private pay.

Quebec

RPPA is private pay.

Nova Scotia

Funding is
“unbundled.” AL is
private pay and
Enriched housing is
supported by the

PCH staff are present 24/7, have a
criminal record check.
No staffing indicator legislation for
EPH, ALF, SH, or Companion Care.

facility through an assessment, the resident will be discharged. The
resident may also leave if: they want to; or they no longer need
assistance.
In EPH, residents must meet a certain age and income.
ALF set their own entry criteria.
Entry into SH or PCH must come from a long-term care/home care
case coordinator of the RHA.
Upon entry to any facility, the resident must be given their bill of
rights, mission and philosophy, methods in which the resident can
participate in their own care, and information on policies.

ORCA requires facilities to give a
written orientation program for all
new staff, a staff development
program, and a continuing education
program. Staff must also be trained in
resident abuse and neglect,
mechanical lifts, and food-handling
and infection control (for staff that
handle food).
A Care Home Information Package
(CHIP) is given to each resident
before signing tenancy agreements
that includes information on
qualifications of staff and minimum
staffing levels.
RPPAs must have ≥1 employee who
has training in transferring patients,
standard first aid, and CPR on the
premises 24/7.
RCF have services provided by a
medical advisor. A resident’s original
family physician may continue to
supply care.
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No legislation is present for discharge.
CCAC performs a needs assessment along with a list of available
home care, homes, services, and long-term care facilities in Ontario.
Homes have their own entry criteria.
Tenants may terminate tenancy by given 30 days written notice. The
home may discharge a tenant if their needs are too high or low for the
facility.

Quebec’s residential tenancy law regulates contracts for entry into
RPPAs. It requires the resident give 3 months’ notice when
terminating tenancy.
A functional assessment is completed for each potential resident and
is then referred to the most appropriate level of care.
A first bed policy exists.

Department of
Community Services,
Housing Services
branch.

New Brunswick

Prince Edward
Island

Newfoundland
and Labrador

When unable to pay,
the government helps
to pay for services
based on an income
test

CCFs are private and
the resident pays all.
When a resident
cannot pay, they may
receive financial aid
under the Social
Assistance Act.
PCH are private pay
with subsidies
available based on
need.

Potential residents must be physically and mentally stable, free of
serious behavioural problems and substance abuse, and not in acute
withdrawal.

SCH staff must have graduated from 1
of home support worker; health care
aid; special care worker; human
services; or nursing assistant program.
A ratio of 10:1 residents to staff is
mandatory (2 volunteers may replace
1 staff
CCFs must have sufficient staff
present to evacuate all residents in
case of fire. If a CCF does not have a
Registered Nurse present, all staff
must have first-aid with at least one
member able to perform CPR.
No standards have been defined for
staff qualifications in PCH.

As needs change, assessments are completed to determine the level of
care required when needs change. The resident must then re-apply to
the appropriate care facility.
Potential SCH and nursing home residents are evaluated with the
same comprehensive test and referred accordingly.
A first bed policy exists.
Residents being discharged must be given 15 days’ notice.
The resident and CCF determine whether the facility is an appropriate
home for the resident based on a care needs assessment.

PCH have a single entry system under each regional board. As long as
resident needs are able to be met in the PCH, the resident will not be
discharged.

RHA – Regional Health Authority; ALF – Assisted Living Facilities; CCAC – Community Care Access Centre; SH – Supportive
Housing; MOHLTC – Ministry of Health and Long-Term Care
Key similarities to note: ALF in Alberta and Nova Scotia are based on an “unbundled” system. In an “unbundled” system, the
costs of accommodation and support services are separated. In Alberta, the resident pays accommodation fees and the government
generally pays for healthcare fees. Alberta, Manitoba, and Nova Scotia all employ the Protection for Persons Care Act that stipulates
definitions and procedures concerning abuse and neglect such as reporting, investigations, and penalties. Further, like British
Columbia, Ontario, New Brunswick, Prince Edward Island, and Newfoundland and Labrador, the Albertan government supports low 185

income residents (33).
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APPENDIX G: Social Vulnerability Index Coding Approach
Domain

Social Variable

Item
Variable
Number Code
Communication to engage in wider community
Primary language
Section
B4
B,
Question
4
English or French
Other
Understanding others
Section
G2
G,
Question
2
Always understands
Usually understands
Often, sometimes, rarely, or never
understands
Hearing
Section
G3
G,
Question
3
Adequate
Minimal difficulty
Moderate or severe difficulty or
no hearing
Vision
Section
G4
G,
Question
4
Adequate
Minimal difficulty
Moderate or severe difficulty or
no vision
Living situation
Marital status
Section
A3
A,
Question
3
Married or has a significant other
Never married, widowed,
separated, or divorced
Room type
Section
A10
A,
Question

Numerical
Coding

New
Name
CEWC
lang

0
1
und

0
0.5
1
hear

0
0.5
1
vision

0
0.5
1
LivSit
mar

0
1
room

10
Private, couples suite, or shared
family
Shared or shared private

0
1

Social support
Section
C2A
C,
Question
2a
Close to someone
Not close to someone
Strong and supportive
Section
C2D
relationship with
C,
family
Question
2d
Has a strong supportive
relationship with family
Does not have a strong supportive
relationship with family
Visit with a longSection
C3B
standing social relation C,
or family member
Question
3b
Had visit in ≤7days prior
If a score was given “unable to
determine,” the new variable
“visit” was coded as 0.5 because if
well-informed staff/family could
not determine the score of the
variable, then it was not readily
apparent it occurred
Had a visit 8+days ago or never
Other interaction with
Section
C3C
long-standing social
C,
relation or family
Question
member (e.g., phone,
3c
email)
Used phone/email in ≤7days prior
Used phone/email 8+days ago or
never
Says or indicates
Section
C4E
loneliness
C,
Question
4e
Not lonely
Lonely

SocSup
CSF

Close to someone in
the facility
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0
1
relfam

0
1
visit

0
0.5

1
phoem

0
1
lonely

0
1

Socially-oriented activities of daily living
Phone use – Capacity

Section
H1E2_DAL
H,
Question
1e
Generally independent
(independent/set-up help
only/supervision)
Limited assistance
Generally dependent
(extensive/maximal
assistance/total dependence)
Transportation –
Section
H1H2_DAL
Capacity
H,
Question
1h
Generally independent
(independent/set-up help
only/supervision)
Limited assistance
Generally dependent
(extensive/maximal
assistance/total dependence)
Social engagement and leisure activities
At ease interacting
Section
C1A
with others
C,
Question
1a
At ease in last 3 days or present
but not exhibited in last 3 days
Not present
At ease doing
Section
C1B
planned/structured
C,
activities
Question
1b
At ease in last 3 days or present
but not exhibited in last 3 days
Not present
Accepts invitations
Section
C1C
into most group
C,
activities
Question
1c
At ease in last 3 days or present
but not exhibited in last 3 days
Not present
Pursues involvement in Section
C1D
253

SOADL
phonec

0

0.5
1

transc

0

0.5
1

SELA
easeint

0
1
easeplan

0
1
accepinvit

0
1
involv

life of facility

C,
Question
1d
At ease in last 3 days or present
but not exhibited in last 3 days
Not present
Initiates interactions
Section
C1E
with others
C,
Question
1e
At ease in last 3 days or present
but not exhibited in last 3 days
Not present
Reacts positively to
Section
C1F
interactions initiated by C,
others
Question
1f
At ease in last 3 days or present
but not exhibited in last 3 days
Not present
Participation in social
Section
C3A
activities of
C,
longstanding interests
Question
3a
Present ≤7 days ago
Present in 8+days ago or never
Days outside in last 3
Section
H4B
days
H,
Question
4b
Out in last 3 days or usually does
Does not go out
Total hours of exercise Section
H4A
or physical activity in
H,
last 3 days
Question
4a
Does physical activity 1-2hr or
more in last 3 days
Does physical activity <1hr in last
3 days
Social Activities
Section E, E3a-p
Performance vs
Question
Involvement
3
No incongruences between
preference and involvement scores
Incongruence between preference
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0
1
invit

0
1
posint

0
1
partlong

0
1
out3

0
1
PA3

0
1
SAPI2

0
0.5

and involvement scores for 1-2
activities
Incongruence between preference
and involvement scores for 3+
activities
Exercise or Leisure
Section
E3 1-13
Activities Performance E,
vs Involvement
Question
3
No incongruences between
preference and involvement scores
Incongruence between preference
and involvement scores for 1-2
activities
Incongruence between preference
and involvement scores for 3+
activities
Empowerment and life control
Consistent positive
Section
C2B
outlook
C,
Question
2b
Yes
No
Finds meaning in day- Section
C2C
to-day life
C,
Question
2c
Yes
No
Level of control person Section
B1
had over decision to
B,
move into assisted
Question
living
1
Complete control
Some control
Little or no control
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1

LAPI2

0
0.5

1

EMP
poso

0
1
meaning

0
1
control

0
0.5
1

APPENDIX H: Coding employed for descriptive variables
Characteristic

Item Number

Variable Code

Age

InterRAI-AL:
Section A,
Questions 2 and
7

age

65-79
80-85
86-89
≥ 90
Sex

Numerical
Coding

New Name
age_4cat

0
1
2
3
InterRAI-AL:
Section A,
Question 1

A1

Male
Female

0
1

Marital Status

InterRAI-AL:
A3
Section A,
Question 3
Widowed
Married or with a partner
Never married, separated, or divorced
Fatigue
InterRAI-AL:
K4A
Section K,
Question 4A
None
Minimal
Moderate, Severe, or unable to commence any
normal day-to-day activities
Depressive Symptoms
InterRAI-AL
drs
(DRS score)
No (<3)
Yes (≥3)
Health Instability
InterRAI-AL
chess
(CHESS)
Stable (0)
Mild (1)
Mild-moderate (2)
Moderate-high (≥3)
Cognition (CPS score) InterRAI-AL
sCPS
Intact (0)
Borderline intact (1)
Mild, moderate, and severe impairment (≥ 2)
Activities of Daily
InterRAI-AL
sADLH
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marcov

0
1
2
fatigue

0
1
2

0
1
chess2
0
1
2
3
cog3
0
1
2
ADL2

Living (ADL score) –
Functional
Impairment^
Independent (0)
Supervision required (1)
Limited impairment (2)
Extensive supervision required or dependent (≥
3)
Bladder Incontinence
InterRAI-AL:
I1
Section I,
Question 1
Continent
Some control, infrequent episodes
Occasional incontinence
Frequent episodes, no control
Bowel Incontinence
InterRAI-AL:
I3
Section I,
Question 3
Continent
Some control, infrequent episodes
Occasional incontinence, frequent episodes, no
control
No. of Chronic
InterRAI-AL:
morbid2
Conditions
Section J,
Questions 1 and
2
0-3
4 or 5
≥6
No. of Medications
InterRAI-AL:
mednum
Section O,
Question 1
0-6
7 or 8
9 or 10
≥ 11
Advance Directive: Do InterRAI-AL:
dnh
Q3C_NO
Not Hospitalize
Section Q,
Q3C_ON_FILE
Question 3C

0
1
2
3
blad

0
1
2
3
bowel

0
1
2
morbid3

0
1
2
mednumcov

0
1
2
3
DirDNH

Q3C_ON_SITE
Q3C_OFF_SITE

Yes (on-file, on-site, off-site)
No
No. of Inpatient
InterRAI-AL:
P5A
Admissions to Hospital Section P,
in last 90 days
Question 5A
257

0
1
hospnum

0
1+
No. of Inpatient
Admissions to Hospital
in past Year
0
1
2+
No of Emergency
Department Visits in
last month
0
1+

0
1
Linked
Administrative
Data

iphospb4g

0
1
2
InterRAI-AL:
Section P,
Question 5B

P5B

ERvisit

0
1
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APPENDIX I: Coding employed for key covariates
Characteristic

Item Number

Variable Code

Age

InterRAI-AL:
Section A,
Questions 2
and 7

age

65-79
80-85
86-89
≥ 90
Sex

InterRAI-AL:
Section A,
Question 1

49

age_4cat

A1

0
1
InterRAI-AL:
Section K,
Question 4A

K4A

None
Minimal
Moderate to severe, or unable to commence
any normal day-to-day activities
Health Instability
InterRAI-AL
chess
(CHESS)
Stable (0)
Mild (1)
Mild-moderate (2)
Moderate-high (≥3)
Cognition (CPS score) 48 InterRAI-AL
sCPS
Intact (0)
Borderline intact (1)
Mild, moderate, and severe impairment (≥ 2)
Cognition (CPS score) 49 InterRAI-AL
sCPS
Intact or borderline intact (0-1)
Mild, moderate, and severe impairment (≥ 2)
Activities of Daily
InterRAI-AL
sADLH
Living (ADLH score) –
Functional Impairment^
Independent (0)
Supervision required or limited impairment (12)
48

New Name

0
1
2
3

Male
Female
Fatigue

Numerical
Coding

3-level CPS covariate was used for non-stratified models.
Binary CPS covariate was used for models stratified by dementia status.
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fatigue

0
1
2
chess2
0
1
2
3
cog3
0
1
2
cog4
0
1
ADL3

0
1

Extensive supervision required or dependent
(≥ 3)
Bowel Incontinence
InterRAI-AL:
I3
Section I,
Question 3
Continent
Some control, infrequent episodes
Occasional incontinence, frequent episodes, no
control
No. of Chronic
InterRAI-AL:
morbid2
Conditions
Section J,
Questions 1
and 2
0-3
4 or 5
≥6
No. of Medications
InterRAI-AL:
mednum
Section O,
Question 1
0-6
7 or 8
9 or 10
≥ 11
No. of Inpatient
iphospb4g
Admissions to Hospital
in past Year
0
1
2+
No of Emergency
InterRAI-AL: P5B
Department Visits in
Section P,
last month
Question 5B
Facility Characteristic
Health Region
Facility Survey region
Calgary (urban)
Chinook (mixed urban/rural)
DTHR (rural)
Capital (urban)
East Central (rural)
Medication Classes
InterRAI-AL: Section O, Question 1
Antipsychotics
antipsych
No antipsychotics
1+ antipsychotics
Anxiolytics
anxiolytics
260

2
bowel

0
1
2
morbid3

0
1
2
mednumcov

0
1
2
3

0
1
2
ERvisit

1
2
3
4
5

antipsych2
0
1
anxiolytics2

No anxiolytics
1+ anxiolytics
Hypnotics and
Sedatives

Antidepressants

0
1
hypn_sed

No hypnotics or sedatives
1+ hypnotic and/or sedative
antidepress
No antidepressants
1+ antidepressants

hypn_sed2
0
1
antidepress2
0
1

^ADLH: A code of 0 represents a person in level 0 of the original ADLH scale. A code of 1 represents a person in level 1 of the
original ADLH scale. A code of 2 represents a person in level 2 of the original ADLH scale. A code of 3 represents a person in
levels 3-6 of the original ADLH scale.
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APPENDIX J: Additional Results Tables
Table 5.1.2b. Baseline Resident Characteristics Stratified by Dementia Status, Survived Cohort
(n=889)
Survived Cohort (n=889)
No Dementia
Resident Characteristics [n, (column %), unless otherwise noted]
Overall
381 (42.9)
Age, yr
Mean ± SD**
82.9 ± 7.9
Age groups**
65-79
126 (33.1)
80-85
86 (22.6)
86-89
85 (22.3)
≥90
84 (22.0)
Sex
Male
91 (23.9)
Female
290 (76.1)
Marital status*
Widowed
254 (66.7)
Married or with a partner
57 (14.9)
Never married, separated, or divorced
70 (18.4)
Fatigue**
None
141 (37.0)
Minimal
188 (49.3)
Moderate, severe, or unable to
52 (13.7)
commence any normal day-to-day
activities
Clinically significant depressive symptoms
(DRS score of 3+)**
No
329 (86.4)
Yes
52 (13.6)
Health Instability (CHESS)*
Stable (0)
183 (48.0)
Mild (1)
129 (33.9)
Mild-moderate (2)
52 (13.6)
Moderate-high (≥3)
17 (4.5)
Cognition (CPS score)***
Intact (0)
159 (41.7)
Borderline intact (1)
117 (30.7)
Mild, moderate, severe impairment
105 (27.6)
(≥2)
Activities of daily living (ADL score)***
Independent (0)
219 (57.5)
Supervision required (1)
36 (9.4)
Limited impairment (2)
33 (8.7)
Extensive supervision required or
93 (24.4)
dependent (≥ 3)
Bladder incontinence*
Continent
173 (45.4)
Some control, infrequent episodes
61 (16.0)
Occasional incontinence
41 (10.8)
Frequent episodes, no control
106 (27.8)
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Dementia
508 (57.1)
84.7 ± 6.7
112 (22.1)
150 (29.5)
120 (23.6)
126 (24.8)
102 (20.1)
406 (79.9)
374 (73.6)
68 (13.4)
66 (13.0)
250 (48.1)
192 (37.8)
66 (13.1)

395 (77.8)
113 (22.2)
251 (49.4)
133 (26.2)
85 (16.7)
39 (7.7)
29 (5.7)
51 (10.0)
428 (84.3)

178 (35.0)
118 (23.2)
73 (14.4)
139 (27.4)

200 (39.4)
66 (13.0)
56 (11.0)
186 (36.6)

Survived Cohort (n=889)

Bowel incontinence*
Continent
Some control, infrequent episodes
Occasional incontinence, frequent
episodes, no control
No. of chronic conditions
Mean ± SD*
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD***
No. of medications***
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in past 90
days**
0
≥1
No. of emergency department visits in past 90
days
0
≥1
Facility Characteristic
Health Region*
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

No Dementia

Dementia

298 (78.2)
53 (13.9)
30 (7.9)

360 (70.9)
77 (15.1)
71 (14.0)

4.4 ± 1.9

4.7 ± 2.0

128 (33.6)
145 (38.1)
108 (28.3)

165 (32.5)
180 (35.4)
163 (32.1)

9.0 ± 3.6

7.6 ± 3.5

93 (24.4)
76 (19.9)
84 (22.1)
128 (33.6)

208 (40.9)
111 (21.9)
100 (19.7)
89 (17.5)

35 (9.2)
346 (90.8)

51 (10.0)
457 (90.0)

326 (85.6)
55 (14.4)

472 (92.9)
36 (7.1)

323 (84.8)
58 (15.2)

431 (84.8)
77 (15.2)

123 (32.3)
75 (19.7)
66 (17.3)
81 (21.3)
36 (9.4)

145 (28.5)
95 (18.7)
62 (12.2)
159 (31.3)
47 (9.3)

Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and Signs; CPS
– Cognitive Performance Scale; ADL – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
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Table 5.1.2c. Baseline Resident Characteristics Stratified by Dementia Status, Linked Cohort
(n=1,066)
Linked Cohort (n=1,066)
No Dementia
Resident Characteristics [n, (column %), unless otherwise noted]
Overall
457 (42.9)
Age, yr
Mean ± SD***
83.4 ± 7.9
Age groups**
65-79
145 (31.7)
80-85
103 (22.5)
86-89
99 (21.7)
≥90
110 (24.1)
Sex
Male
114 (24.9)
Female
343 (75.1)
Marital status**
Widowed
315 (68.9)
Married or with a partner
61 (13.4)
Never married, separated, or divorced
81 (17.7)
Fatigue**
None
155 (33.9)
Minimal
225 (49.2)
Moderate, severe, or unable to
77 (16.9)
commence any normal day-to-day
activities
Clinically significant depressive symptoms
(DRS score of 3+)**
No
394 (86.2)
Yes
63 (13.8)
Health instability (CHESS)
Stable (0)
207 (45.3)
Mild (1)
150 (32.8)
Mild-moderate (2)
76 (16.6)
Moderate-high (≥3)
24 (5.3)
Cognition (CPS score)***
Intact (0)
189 (41.4)
Borderline intact (1)
148 (32.4)
Mild, moderate, severe impairment
120 (26.2)
(≥2)
Activities of daily living (ADL score)***
Independent (0)
256 (56.0)
Supervision required (1)
43 (9.4)
Limited impairment (2)
42 (9.2)
Extensive supervision required or
116 (25.4)
dependent (≥ 3)
Bladder incontinence**
Continent
205 (44.9)
Some control, infrequent episodes
73 (16.0)
Occasional incontinence
54 (11.8)
Frequent episodes, no control
125 (27.3)
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Dementia
609 (57.1)
85.2 ± 6.6
123 (20.2)
176 (28.9)
145 (23.8)
165 (27.1)
134 (22.0)
475 (78.0)
446 (73.2)
95 (15.6)
68 (11.2)
278 (45.7)
236 (38.7)
95 (15.6)

469 (77.0)
140 (23.0)
289 (47.5)
162 (26.6)
108 (17.7)
50 (8.2)
34 (5.6)
63 (10.3)
512 (84.1)

198 (32.5)
143 (23.5)
84 (13.8)
184 (30.2)

231 (37.9)
83 (13.6)
60 (9.9)
235 (38.6)

Linked Cohort (n=1,066)
Bowel incontinence**
Continent
Some control, infrequent episodes
Occasional incontinence, frequent
episodes, no control
No. of chronic conditions
Mean ± SD**
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD***
No. of medications***
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in past
yearǁ***
0
1
≥2
No. of inpatient hospital admissions in past 90
days**
0
≥1
No. of emergency department visits in past 90
days
0
≥1
Facility Characteristic
Health Region*
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

No Dementia

Dementia

354 (77.5)
66 (14.4)
37 (8.1)

412 (67.7)
99 (16.3)
98 (16.1)

4.4 ± 1.9

4.8 ± 2.0

150 (32.8)
175 (38.3)
132 (28.9)

173 (28.4)
223 (36.6)
213 (25.0)

9.1 ± 3.6

7.7 ± 3.6

108 (23.6)
93 (20.3)
99 (21.7)
157 (34.4)

241 (39.6)
139 (22.8)
115 (18.9)
114 (18.7)

46 (10.1)
411 (89.9)

63 (10.3)
546 (89.7)

250 (54.7)
116 (25.4)
91 (19.9)

413 (67.8)
138 (22.7)
58 (9.5)

385 (84.3)
72 (15.7)

555 (91.1)
54 (8.9)

386 (84.5)
71 (15.5)

504 (82.8)
105 (17.2)

145 (31.7)
93 (20.4)
76 (16.6)
94 (20.6)
49 (10.7)

166 (27.2)
135 (22.2)
77 (12.6)
174 (28.6)
57 (9.4)

Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and Signs; CPS
– Cognitive Performance Scale; ADL – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
ǁ Recall that the number of inpatient hospital admissions in past year variable is from the linked administrative data and was only
used in the Linked cohort. The number of inpatient hospital admissions in past 90 days variable was derived from the interRAIAL assessment and was used among all cohorts.
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Table 5.2.1.2c. Baseline Resident Characteristics by Social Vulnerability Status, for Full Cohort
(n=1,089)
Full Overall Cohort (n=1,089)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability
Vulnerability
(n=364)
(n=340)
(n=385)
Resident Characteristics [n, (column %), unless otherwise noted]
Age, yr
Mean ± SD**
83.3 ± 7.7
84.6 ± 7.1
85.4 ± 7.0
Age Groups**
65-79
120 (33.0)
78 (23.0)
74 (19.2)
80-85
78 (21.4)
99 (29.1)
107 (27.8)
86-89
74 (20.3)
80 (23.5)
94 (24.4)
≥90
92 (25.3)
83 (24.4)
110 (28.6)
Sex
Male
74 (20.3)
90 (26.5)
90 (23.4)
Female
290 (79.7)
250 (73.5)
295 (76.6)
Marital status
Widowed (0)
250 (68.7)
249 (73.2)
279 (72.5)
Married or with a partner
61 (16.8)
47 (13.8)
51 (13.8)
(1)
Never married, separated,
53 (14.5)
44 (12.9)
55 (14.29)
or divorced (2)
Fatigue***
None
160 (44.0)
146 (42.9)
136 (35.3)
Minimal
165 (45.3)
153 (45.0)
152 (39.5)
Moderate, severe, or
39 (10.7)
41 (12.1)
97 (25.2)
unable to commence any
normal day-to-day
activities
Clinically significant depressive
symptoms (DRS score of 3+)***
No
335 (92.0)
289 (85.0)
256 (66.5)
Yes
29 (8.0)
51 (15.0)
129 (33.5)
Health Instability (CHESS)***
Stable (0)
200 (55.0)
150 (44.1)
153 (39.7)
Mild (1)
106 (29.1)
109 (32.1)
105 (27.3)
Mild-moderate (2)
43 (11.8)
57 (16.8)
88 (22.9)
Moderate-high (≥3)
15 (4.1)
24 (7.0)
39 (10.1)
Cognition (CPS score)***
Intact (0)
121 (33.2)
74 (21.8)
29 (7.5)
Borderline intact (1)
101 (27.8)
71 (20.9)
41 (10.7)
Mild, moderate, severe
142 (39.0)
195 (57.3)
315 (81.8)
impairment (≥2)
Activities of daily living (ADL
score)***
Independent (0)
232 (63.7)
143 (42.1)
83 (21.6)
Supervision required (1)
46 (12.6)
67 (19.7)
76 (19.7)
Limited impairment (2)
37 (10.2)
44 (12.9)
53 (13.8)
Extensive supervision
49 (13.5)
86 (25.3)
173 (44.9)
required or dependent (≥
3)

266

Low Social
Vulnerability
(n=364)
Bladder incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no
control
Bowel incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no
control
No. of chronic conditions
Mean ± SD*
No. of chronic condition
0-3
4-5
≥6
No. of medications
Mean ± SD*
No. of medication
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions
in past 90 days
0
≥1
No. of emergency department visits
in past 90 days
0
≥1
Facility Characteristic
Health Region***
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

Full Overall Cohort (n=1,089)
Intermediate Social
High Social
Vulnerability
Vulnerability
(n=340)
(n=385)

184 (50.6)
55 (15.1)

141 (41.5)
61 (17.9)

120 (31.2)
43 (11.2)

39 (10.7)
86 (23.6)

32 (9.4)
106 (31.2)

47 (12.2)
175 (45.4)

295 (81.0)
42 (11.6)

261 (76.8)
51 (15.0)

227 (59.0)
73 (19.0)

27 (7.4)

28 (8.2)

85 (22.0)

4.5 ± 1.9

4.5 ± 2.0

4.9 ± 2.0

121 (33.2)
135 (37.1)
108 (29.7)

114 (33.5)
122 (35.9)
104 (30.6)

98 (25.5)
149 (38.7)
138 (35.8)

8.7 ± 3.5

8.3 ± 3.9

7.9 ± 3.6

102 (28.0)
87 (23.9)
69 (19.0)
106 (29.1)

116 (34.1)
67 (19.7)
70 (20.6)
87 (25.6)

142 (36.9)
81 (21.0)
81 (21.0)
81 (21.0)

36 (9.9)
328 (90.1)

37 (10.9)
303 (89.1)

40 (10.4)
345 (89.6)

322 (88.5)
42 (11.5)

296 (87.1)
44 (12.9)

345 (89.6)
40 (10.4)

316 (86.8)
48 (13.2)

276 (81.2)
64 (18.8)

318 (82.6)
67 (17.4)

130 (35.7)
60 (16.5)
49 (13.5)
91 (25.0)
34 (9.3)

108 (31.8)
64 (18.8)
61 (17.9)
74 (21.8)
33 (9.7)

73 (19.0)
110 (28.6)
45 (11.7)
116 (30.1)
41 (10.6)

Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and
Signs; CPS – Cognitive Performance Scale; ADL – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
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Table 5.2.2.2e. Baseline Resident Characteristics by Social Vulnerability Status, Dementia
Subgroup, Full Cohort (n=627)
Full Cohort, Dementia Subgroup (n=627)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability
Vulnerability
(n=158)
(n=181)
(n=288)
Resident Characteristics [n, (column %), unless otherwise
noted]
Age, yr
Mean ± SD**
83.3 ± 7.4
85.3 ± 6.7
86.2 ± 6.1
Age groups**
65-79
51 (32.3)
37 (20.4)
38 (13.2)
80-85
34 (21.5)
57 (31.5)
89 (30.9)
86-89
34 (21.5)
39 (21.6)
75 (26.0)
≥90
39 (23.7)
48 (26.5)
86 (29.9)
Sex
Male
28 (17.7)
47 (26.0)
64 (22.2)
Female
130 (82.3)
134 (74.0)
224 (78.8)
Marital status
Widowed (0)
107 (67.7)
137 (75.7)
215 (74.7)
Married or with a partner
30 (19.0)
24 (13.3)
43 (14.9)
(1)
Never married, separated,
21 (13.4)
20 (11.0)
30 (10.4)
or divorced (2)
Fatigue***
None
85 (53.8)
90 (49.7)
111 (38.5)
Minimal
59 (37.3)
75 (41.4)
107 (37.2)
Moderate, severe, or
14 (8.9)
16 (8.8)
70 (24.3)
unable to commence any
normal day-to-day
activities
Clinically significant depressive
symptoms (DRS score of 3+)***
No
141 (89.2)
150 (82.9)
190 (66.0)
Yes
17 (10.8)
31 (17.1)
98 (34.0)
Health Instability (CHESS)***
Stable (0)
96 (60.8)
85 (47.0)
114 (39.6)
Mild (1)
42 (26.6)
51 (28.2)
75 (26.0)
Mild-moderate (2)
16 (10.1)
32 (17.7)
63 (21.9)
Moderate-high (≥3)
4 (2.5)
13 (7.2)
36 (12.5)
Cognition (CPS score)***
Intact (0)
19 (12.0)
12 (6.6)
3 (1.0)
Borderline intact (1)
35 (22.2)
16 (8.9)
12 (4.2)
Mild, moderate, severe
104 (65.8)
153 (84.5)
273 (94.8)
impairment (≥2)
Activities of daily living (ADL
score)***
Independent (0)
84 (53.2)
68 (37.6)
49 (17.0)
Supervision required (1)
33 (20.9)
50 (27.6)
62 (21.5)
Limited impairment (2)
25 (15.8)
24 (13.3)
42 (14.6)
Extensive supervision
15 (10.1)
39 (21.5)
135 (46.9)
required or dependent (≥
3)
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Full Cohort, Dementia Subgroup (n=627)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability
Vulnerability
(n=158)
(n=181)
(n=288)
Bladder incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no
control
Bowel incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no
control
No. of chronic conditions
Mean ± SD
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD
No. of medications
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in
past 90 days
0
≥1
No. of emergency department visits in
past 90 days*
0
≥1
Facility Characteristic
Health Region**
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

79 (50.0)
24 (15.2)

80 (44.2)
31 (17.1)

78 (27.1)
30 (10.4)

13 (8.2)
42 (26.6)

16 (8.8)
54 (29.8)

34 (11.8)
146 (50.7)

128 (81.0)
16 (10.1)

139 (76.8)
29 (16.0)

157 (54.5)
55 (19.1)

14 (8.9)

13 (7.2)

76 (26.4)

4.7 ± 1.9

4.7 ± 2.1

5.0 ± 2.1

49 (31.0)
59 (37.3)
50 (31.7)

58 (32.0)
66 (36.5)
57 (31.5)

74 (25.7)
105 (36.5)
109 (37.8)

8.2 ± 3.5

7.5 ± 3.8

7.5 ± 3.4

52 (32.9)
42 (26.6)
28 (17.7)
36 (22.8)

77 (42.5)
37 (20.4)
34 (18.8)
33 (18.2)

122 (42.4)
62 (21.5)
58 (20.1)
46 (16.0)

15 (9.5)
143 (90.5)

23 (12.7)
158 (87.3)

29 (10.1)
259 (89.9)

146 (92.4)
12 (7.6)

165 (91.2)
16 (8.8)

262 (91.0)
26 (9.0)

142 (89.9)
16 (10.1)

146 (80.7)
35 (19.3)

232 (80.6)
56 (19.4)

58 (36.7)
28 (17.7)
13 (8.2)
47 (29.8)
12 (7.6)

53 (29.3)
30 (16.6)
33 (18.2)
49 (27.1)
16 (8.8)

55 (19.1)
82 (28.5)
32 (11.1)
89 (30.9)
30 (10.4)

Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and
Signs; CPS – Cognitive Performance Scale; ADL – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
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Table 5.2.2.2f. Baseline Resident Characteristics by Social Vulnerability Status, Non-Dementia
Subgroup, Full Cohort (n=462)
Full Cohort, Non-Dementia Subgroup (n=462)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability
Vulnerability
(n=206)
(n=159)
(n=97)
Resident Characteristics [n, (column %), unless otherwise noted]
Age, yr
Mean ± SD
83.3 ± 8.0
83.8 ± 7.4
82.9 ± 8.7
Age groups
65-79
69 (33.5)
41 (25.8)
36 (37.1)
80-85
44 (21.4)
42 (26.4)
18 (15.6)
86-89
40 (19.4)
41 (25.8)
19 (19.6)
≥90
53 (25.7)
35 (22.0)
24 (24.7)
Sex
Male
46 (22.3)
43 (27.0)
26 (26.8)
Female
160 (77.7)
116 (73.0)
71 (73.2)
Marital status
Widowed
143 (69.4)
112 (70.4)
64 (66.0)
Married or with a partner
31 (15.1)
23 (14.5)
8 (8.2)
Never married, separated,
32 (15.5)
24 (15.1)
25 (25.8)
or divorced
Fatigue*
None
75 (36.4)
56 (35.2)
25 (25.8)
Minimal
106 (51.5)
78 (49.1)
45 (46.4)
Moderate, severe, or
25 (12.1)
25 (15.7)
27 (27.8)
unable to commence any
normal day-to-day
activities
Clinically significant depressive
symptoms (DRS score of 3+)***
No
194 (94.2)
139 (87.4)
66 (68.0)
Yes
12 (5.8)
20 (12.6)
31 (32.0)
Health Instability (CHESS)
Stable (0)
104 (50.5)
65 (40.9)
39 (40.2)
Mild (1)
64 (31.1)
58 (36.5)
30 (30.9)
Mild-moderate (2)
27 (13.1)
25 (15.7)
25 (25.8)
Moderate-high (≥3)
11 (5.3)
11 (6.9)
3 (3.1)
Cognition (CPS score)***
Intact (0)
102 (49.5)
62 (39.0)
26 (26.8)
Borderline intact (1)
66 (32.0)
55 (34.6)
29 (29.9)
Mild, moderate, severe
38 (18.5)
42 (26.4)
42 (43.3)
impairment (≥2)
Activities of daily living (ADL
score)***
Independent (0)
148 (71.9)
75 (47.2)
34 (35.1)
Supervision required (1)
13 (6.3)
17 (10.7)
14 (14.4)
Limited impairment (2)
12 (5.8)
20 (12.6)
11 (11.3)
Extensive supervision
33 (16.0)
47 (29.6)
38 (39.2)
required or dependent (≥
3)

Bladder incontinence

270

Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no
control
Bowel incontinence
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no
control
No. of chronic conditions
Mean ± SD
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD
No. of medications
0-6
7-8
9-10
≥11
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in
past 90 days
0
≥1
No. of emergency department visits in
last 90 days
0
≥1
Facility Characteristic
Health Region*
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

Full Cohort, Non-Dementia Subgroup (n=462)
Low Social
Intermediate Social
High Social
Vulnerability
Vulnerability
Vulnerability
(n=206)
(n=159)
(n=97)
105 (51.0)
61 (38.4)
42 (43.3)
31 (15.0)
30 (18.9)
13 (13.4)
26 (12.6)
44 (21.4)

16 (10.0)
52 (32.7)

13 (13.4)
29 (29.9)

167 (81.1)
26 (12.6)

122 (76.7)
22 (12.8)

70 (72.2)
18 (18.5)

13 (6.3)

15 (9.4)

9 (9.3)

4.3 ± 1.9

4.4 ± 2.0

4.6 ± 1.8

72 (34.9)
76 (36.9)
58 (28.2)

56 (35.2)
56 (35.2)
47 (29.6)

24 (24.7)
44 (45.4)
29 (29.9)

9.1 ± 3.5

9.1 ± 3.8

9.2 ± 3.6

50 (24.3)
45 (21.8)
41 (19.9)
70 (34.0)

39 (24.5)
30 (18.9)
36 (22.6)
54 (34.0)

20 (20.6)
19 (19.6)
23 (23.7)
35 (36.1)

21 (10.2)
185 (89.8)

14 (8.8)
145 (91.2)

11 (11.3)
86 (88.7)

176 (85.4)
30 (14.6)

131 (82.4)
28 (17.6)

83 (85.6)
14 (14.4)

174 (84.5)
32 (15.5)

130 (81.8)
29 (18.2)

86 (88.7)
11 (11.3)

72 (34.9)
32 (15.5)
36 (17.5)
44 (21.4)
22 (10.7)

55 (34.6)
34 (21.4)
28 (17.6)
25 (15.7)
17 (10.7)

18 (18.6)
28 (28.9)
13 (13.4)
27 (27.8)
11 (11.3)

Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and
Signs; CPS – Cognitive Performance Scale; ADL – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
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Table 5.3.1a. Baseline Resident and Facility Characteristics by Outcome Status (Cognitive
Decline vs No Change or Improved), Survived Cohort (n=889)

Overall
Baseline Characteristics [n, (column %), unless otherwise noted]
Overall
889 (100)
Age, yr
Mean ± SD
84.0 ± 7.3
Age groups
65-79
238 (26.8)
80-85
236 (26.5)
86-89
205 (23.1)
≥90
210 (23.6)
Sex
Male
193 (21.7)
Female
696 (78.3)
Marital status
Widowed (0)
628 (70.6)
Married or with a partner (1)
125 (14.1)
Never married, separated, or
136 (15.3)
divorced (2)
Fatigue
None
391 (44.0)
Minimal
380 (42.7)
Moderate, severe, or unable to
118 (13.3)
commence any normal day-to-day
activities
Clinically significant depressive symptoms
(DRS score of 3+)
No
724 (81.4)
Yes
165 (18.6)
Health Instability (CHESS)
Stable (0)
434 (48.8)
Mild (1)
262 (29.5)
Mild-moderate (2)
137 (15.4)
Moderate-high (≥3)
56 (6.3)
Cognition (CPS score)***
Intact (0)
188 (21.1)
Borderline intact (1)
168 (18.9)
Mild, moderate, severe impairment
533 (60.0)
(≥2)
Activities of daily living (ADLH score)
Independent (0)
397 (44.7)
Supervision required (1)
154 (17.3)
Limited impairment (2)
106 (11.9)
Extensive supervision required or
232 (26.1)
dependent (≥ 3)
Bladder incontinence
Continent
373 (42.0)
Some control, infrequent episodes
127 (14.3)
Occasional incontinence
97 (10.9)
Frequent episodes, no control
292 (32.8)
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Survived Cohort (n=889)
No Change or
Improved

Declined

511 (57.5)

378 (42.5)

83.6 ± 7.2

84.4 ± 7.4

145 (28.4)
131 (25.6)
123 (24.1)
112 (21.9)

93 (24.6)
105 (27.8)
82 (21.7)
98 (25.9)

110 (21.5)
401 (78.5)

83 (22.0)
295 (78.0)

357 (69.9)
81 (15.8)
73 (14.3)

271 (71.7)
44 (11.6)
63 (16.7)

217 (42.5)
214 (41.9)
80 (15.6)

174 (46.0)
166 (43.9)
38 (10.1)

414 (81.0)
97 (19.0)

310 (82.0)
68 (18.0)

241 (47.2)
149 (29.1)
88 (17.2)
33 (6.5)

193 (51.0)
113 (29.9)
49 (13.0)
23 (6.1)

87 (17.0)
74 (14.5)
350 (68.5)

101 (26.7)
94 (24.9)
183 (48.4)

222 (43.4)
92 (18.0)
57 (11.2)
140 (27.4)

175 (46.3)
62 (16.4)
49 (13.0)
92 (24.3)

223 (43.6)
71 (13.9)
51 (10.0)
166 (32.5)

150 (39.7)
56 (14.8)
46 (12.2)
126 (33.3)

Overall
Bowel incontinence
Continent
Some control, infrequent episodes
Occasional incontinence, frequent
episodes, no control
No. of chronic conditions
Mean ± SD
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD
No. of medications
0-6
7-8
9-10
≥11
Antipsychotics
0
1+
Anxiolytics (p=0.0517)
0
1+
Hypnotics and sedatives
0
1+
Antidepressants
0
1+
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in past
90 days
0
≥1
No. of emergency department visits in past
90 days
0
≥1
Facility Characteristic
Health Region***
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

Survived Cohort (n=889)
No Change or
Improved

Declined

658 (74.0)
130 (14.6)
101 (11.4)

384 (75.2)
70 (13.7)
57 (11.1)

274 (72.5)
60 (15.9)
44 (11.6)

4.6 ± 2.0

4.6 ± 2.0

4.4 ± 1.9

293 (33.0)
325 (36.5)
271 (30.5)

163 (21.9)
183 (35.8)
165 (32.3)

130 (34.4)
142 (37.6)
106 (28.0)

8.2 ± 3.6

8.4 ± 3.7

8.0 ± 3.5

301 (33.9)
187 (21.0)
184 (20.7)
217 (24.4)

166 (32.5)
98 (19.2)
115 (22.5)
132 (25.8)

135 (35.7)
89 (23.5)
69 (18.3)
85 (22.5)

651 (73.2)
238 (26.8)

368 (72.0)
143 (28.0)

283 (74.9)
95 (25.1)

798 (89.8)
91 (10.2)

450 (88.1)
61 (11.9)

348 (92.1)
30 (7.9)

701 (78.9)
188 (21.1)

404 (79.1)
107 (20.9)

297 (78.6)
81 (21.4)

493 (55.5)
396 (44.5)

279 (54.6)
232 (45.4)

214 (56.6)
164 (43.4)

86 (9.7)
803 (90.3)

55 (10.8)
456 (89.2)

31 (8.2)
347 (91.8)

798 (89.8)
91 (10.2)

463 (90.6)
48 (9.4)

335 (88.6)
43 (11.4)

754 (84.8)
135 (15.2)

439 (85.9)
72 (14.1)

315 (83.3)
63 (16.7)

268 (30.2)
170 (19.1)
128 (14.4)
240 (27.0)
83 (9.3)

117 (22.9)
108 (21.1)
89 (17.4)
160 (31.3)
37 (7.2)

151 (39.9)
62 (16.4)
39 (10.3)
80 (21.2)
46 (12.2)

Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and Signs; CPS
– Cognitive Performance Scale; ADLH – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
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Overall
**<0.01
***<0.0001
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Survived Cohort (n=889)
No Change or
Improved

Declined

Table 5.3.1b. Baseline Resident and Facility Characteristics by Outcome Status (Cognitive
Decline vs No Change or Improved), Dementia Subgroup, Survived Cohort (n=508)
Survived Cohort, Dementia Subgroup (n=508)
Overall
Stayed the Same or
Declined
Improved
Baseline Characteristics [n, (column %), unless otherwise noted]
Overall
508 (100)
286 (56.3)
222 (43.7)
Age, yr
Mean ± SD
84.7 ± 6.7
84.3 ± 6.9
85.3 ± 6.5
Age groups
65-79
112 (22.1)
69 (24.1)
43 (19.4)
80-85
150 (29.5)
80 (28.0)
70 (31.5)
86-89
120 (23.6)
70 (24.5)
50 (22.5)
≥90
126 (24.8)
67 (23.4)
59 (26.6)
Sex
Male
102 (20.1)
55 (19.2)
47 (21.2)
Female
406 (79.9)
231 (80.8)
175 (78.8)
Marital status
Widowed (0)
374 (73.6)
212 (74.1)
162 (73.0)
Married or with a partner (1)
68 (13.4)
44 (15.4)
24 (10.8)
Never married, separated, or
66 (13.0)
30 (10.5)
36 (16.2)
divorced (2)
Fatigue
None
250 (49.2)
134 (46.8)
116 (52.3)
Minimal
192 (37.8)
106 (37.1)
86 (38.7)
Moderate, severe, or unable to
66 (13.0)
46 (16.1)
20 (9.0)
commence any normal day-to-day
activities
Clinically significant depressive symptoms
(DRS score of 3+)
No
395 (77.8)
221 (77.3)
174 (78.4)
Yes
113 (22.2)
65 (22.7)
48 (21.6)
Health Instability (CHESS)
Stable (0)
251 (49.4)
133 (46.5)
118 (53.1)
Mild (1)
133 (26.2)
75 (26.2)
58 (26.1)
Mild-moderate (2)
85 (16.7)
54 (18.9)
31 (14.0)
Moderate-high (≥3)
39 (7.7)
24 (8.4)
15 (6.8)
Cognition (CPS score)***
Intact (0)
29 (5.7)
8 (2.8)
21 (9.5)
Borderline intact (1)
51 (10.0)
9 (3.1)
42 (18.9)
Mild, moderate, severe impairment
428 (84.3)
269 (94.1)
159 (71.6)
(≥2)
Activities of daily living (ADLH score)
Independent (0)
178 (35.0)
92 (32.2)
86 (38.7)
Supervision required (1)
118 (23.2)
68 (23.8)
50 (22.5)
Limited impairment (2)
73 (14.4)
44 (15.4)
29 (13.1)
Extensive supervision required or
139 (27.4)
82 (28.7)
57 (25.7)
dependent (≥ 3)
Bladder incontinence
Continent
200 (39.4)
111 (38.8)
89 (40.1)
Some control, infrequent episodes
66 (13.0)
38 (13.3)
28 (12.6)
Occasional incontinence
56 (11.0)
33 (11.5)
23 (10.4)
Frequent episodes, no control
186 (36.6)
104 (36.4)
82 (36.9)
Bowel incontinence

275

Continent
Some control, infrequent episodes
Occasional incontinence, frequent
episodes, no control
No. of chronic conditions
Mean ± SD
No. of chronic conditions groups
0-3
4-5
≥6
No. of medications
Mean ± SD
No. of medications groups
0-6
7-8
9-10
≥11
Antipsychotics
0
1+
Anxiolytics
0
1+
Hypnotics and Sedatives
0
1+
Antidepressants
0
1+
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in past
90 days
0
≥1
No. of emergency department visits in past
90 days
0
≥1
Facility Characteristic
Health Region**
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

Survived Cohort, Dementia Subgroup (n=508)
Overall
Stayed the Same or
Declined
Improved
360 (70.9)
204 (71.3)
156 (70.3)
77 (15.1)
40 (14.0)
37 (16.7)
71 (14.0)
42 (14.7)
29 (13.0)

4.7 ± 2.0

4.8 ± 2.1

4.5 ± 1.9

165 (32.5)
180 (35.4)
163 (32.1)

86 (30.1)
100 (35.0)
100 (35.0)

79 (35.6)
80 (36.0)
63 (28.4)

7.6 ± 3.5

7.9 ± 3.7

7.3 ± 3.2

208 (40.9)
111 (21.9)
100 (19.7)
89 (17.5)

113 (39.5)
56 (19.6)
58 (20.3)
59 (20.6)

95 (42.8)
55 (24.8)
42 (18.9)
30 (13.5)

323 (63.6)
185 (36.4)

172 (60.1)
114 (39.9)

151 (68.0)
71 (32.0)

473 (93.1)
35 (6.9)

265 (92.7)
21 (7.3)

208 (93.7)
14 (6.3)

420 (82.7)
88 (17.3)

238 (56.7)
48 (16.8)

182 (82.0)
40 (18.0)

279 (54.9)
229 (45.1)

158 (55.2)
128 (44.8)

121 (54.5)
101 (45.5)

51 (10.0)
457 (90.0)

32 (11.2)
254 (88.8)

19 (8.6)
203 (91.4)

472 (92.9)
36 (7.1)

266 (93.0)
20 (7.0)

206 (92.8)
16 (7.2)

431 (84.8)
77 (15.2)

246 (86.0)
40 (14.0)

185 (83.3)
37 (16.7)

145 (28.5)
95 (18.7)
62 (12.2)
159 (31.3)
47 (9.3)

62 (21.7)
61 (21.3)
43 (15.0)
99 (34.6)
21 (7.3)

83 (37.4)
34 (15.3)
19 (8.6)
60 (27.0)
26 (11.7)

Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and Signs; CPS
– Cognitive Performance Scale; ADLH – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01

276

Survived Cohort, Dementia Subgroup (n=508)
Overall
Stayed the Same or
Declined
Improved
***<0.0001
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Table 5.3.1c. Baseline Resident and Facility Characteristics by Outcome Status (Cognitive
Decline vs No Change or Improved), Non-Dementia Subgroup, Survived Cohort (n=381)
Survived Cohort, Non-Dementia Subgroup (n=381)
Overall
Stayed the Same or
Declined
Improved
Baseline Characteristics [n, (column %), unless otherwise noted]
Overall
381 (100)
225 (59.1)
156 (40.9)
Age, yr
Mean ± SD
82.9 ± 7.9
82.7 ± 7.5
83.3 ± 8.4
Age groups
65-79
126 (33.1)
76 (33.8)
50 (32.1)
80-85
86 (22.6)
51 (22.7)
35 (22.4)
86-89
85 (22.3)
53 (23.5)
32 (20.5)
≥90
84 (22.0)
45 (20.0)
39 (25.0)
Sex
Male
91 (23.9)
55 (24.4)
36 (23.1)
Female
290 (76.1)
170 (75.6)
120 (76.9)
Marital status
Widowed (0)
254 (66.7)
145 (64.4)
109 (69.9)
Married or with a partner (1)
57 (14.9)
37 (16.4)
20 (12.8)
Never married, separated, or
70 (18.4)
43 (19.1)
27 (17.3)
divorced (2)
Fatigue
None
141 (37.0)
83 (36.9)
58 (37.2)
Minimal
188 (49.3)
108 (48.0)
80 (51.3)
Moderate, severe, or unable to
52 (13.7)
34 (15.1)
18 (11.5)
commence any normal day-to-day
activities
Clinically significant depressive symptoms
(DRS score of 3+)
No
329 (86.4)
193 (85.8)
136 (87.2)
Yes
52 (13.6)
32 (14.2)
20 (12.8)
Health Instability (CHESS)
Stable (0)
183 (48.0)
108 (48.0)
75 (48.1)
Mild (1)
129 (33.9)
74 (32.9)
55 (35.3)
Mild-moderate (2)
52 (13.6)
34 (15.1)
18 (11.5)
Moderate-high (≥3)
17 (4.5)
9 (4.0)
8 (5.1)
Cognition (CPS score)***
Intact (0)
159 (41.7)
79 (35.1)
80 (51.3)
Borderline intact (1)
117 (30.7)
65 (28.9)
52 (33.3)
Mild, moderate, severe impairment
105 (27.6)
81 (36.0)
24 (15.4)
(≥2)
Activities of daily living (ADL score)
Independent (0)
219 (57.5)
130 (57.8)
89 (57.1)
Supervision required (1)
36 (9.4)
24 (10.7)
12 (7.7)
Limited impairment (2)
33 (8.7)
13 (5.8)
20 (12.8)
Extensive supervision required or
93 (24.4)
58 (25.8)
35 (22.4)
dependent (≥ 3)
Bladder incontinence
Continent
173 (45.4)
112 (49.8)
61 (39.1)
Some control, infrequent episodes
61 (16.0)
33 (14.7)
28 (18.0)
Occasional incontinence
41 (10.8)
18 (8.0)
23 (14.7)
Frequent episodes, no control
106 (27.8)
62 (27.5)
44 (28.2)
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Survived Cohort, Non-Dementia Subgroup (n=381)
Overall
Stayed the Same or
Declined
Improved
Bowel incontinence
Continent
Some control, infrequent episodes
Occasional incontinence, frequent
episodes, no control
No. of chronic conditions
Mean ± SD
No. of chronic conditions groups
0-3
4-5
≥6
No. of medications
Mean ± SD
No. of medications groups
0-6
7-8
9-10
≥11
Antipsychotics
0
1+
Anxiolytics*
0
1+
Hypnotics and Sedatives
0
1+
Antidepressants
0
1+
Advance directive: Do not hospitalize
Yes
No
No. of inpatient hospital admissions in past
90 days
0
≥1
No. of emergency department visits in past
90 days
0
≥1
Facility Characteristic
Health Region***
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

298 (78.2)
53 (13.9)
30 (7.9)

180 (80.0)
30 (13.3)
15 (6.7)

118 (75.6)
23 (14.7)
15 (9.6)

4.4 ± 1.9

4.4 ± 1.9

4.4 ± 1.9

128 (33.6)
145 (38.1)
108 (28.3)

77 (34.2)
83 (36.9)
65 (28.9)

51 (32.7)
62 (39.7)
43 (27.6)

9.0 ± 3.6

9.1 ± 3.5

8.9 ± 3.7

93 (24.4)
76 (19.9)
84 (22.1)
128 (33.6)

53 (23.6)
42 (18.7)
57 (25.3)
73 (32.4)

40 (25.6)
34 (21.8)
27 (17.3)
55 (35.3)

328 (86.1)
53 (13.9)

196 (87.1)
29 (12.9)

132 (84.6)
24 (15.4)

325 (85.3)
56 (14.7)

185 (82.2)
40 (17.8)

140 (89.7)
16 (10.3)

281 (73.8)
100 (26.2)

166 (73.8)
59 (26.2)

115 (73.7)
41 (26.3)

214 (56.2)
167 (43.8)

121 (53.8)
104 (46.2)

93 (59.6)
63 (40.4)

35 (9.2)
346 (90.8)

23 (10.2)
202 (89.8)

12 (7.7)
144 (92.3)

326 (85.6)
55 (14.4)

197 (87.6)
28 (12.4)

129 (82.7)
27 (17.3)

323 (84.8)
58 (15.2)

193 (85.8)
32 (14.2)

130 (83.3)
26 (16.7)

123 (32.3)
75 (19.7)
66 (17.3)
81 (21.3)
36 (9.4)

55 (24.4)
47 (20.9)
46 (20.4)
61 (27.1)
16 (7.1)

68 (43.6)
28 (18.0)
20 (12.8)
20 (12.8)
20 (12.8)

Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and Signs; CPS
– Cognitive Performance Scale; ADLH – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01

279

Survived Cohort, Non-Dementia Subgroup (n=381)
Overall
Stayed the Same or
Declined
Improved
***<0.0001

280

Table 5.3.2a. Baseline Resident and Facility Characteristics by Outcome Status (First-Event
Hospitalization), Linked Cohort (n=1,066)
Linked Cohort (n=1,066)ψ
Overall
Hospital
LTC or Death
Resident Characteristics [n, (column %), unless otherwise noted]
Overall
1066 (100)
413 (38.9)
115 (10.8)
Age, yr
Mean ± SD
84.4 ± 7.3
84.7 ± 7.1
85.6 ± 6.6
Age groups
65-79
268 (25.1)
97 (23.5)
22 (19.1)
80-85
279 (26.2)
109 (26.4)
28 (24.4)
86-89
244 (22.9)
93 (22.5)
32 (27.8)
≥90
275 (25.8)
114 (27.6)
33 (28.7)
Sex
Male
248 (23.4)
101 (24.5)
29 (25.2)
Female
818 (76.7)
312 (75.5)
86 (74.8)
Marital status
Widowed
761 (71.4)
293 (70.9)
82 (71.3)
Married or with a partner
156 (14.6)
63 (15.3)
20 (17.4)
Never married, separated, or
149 (15.0)
57 (13.8)
13 (11.3)
divorced
Fatigue***
None
430 (40.5)
147 (35.6)
37 (32.2)
Minimal
460 (43.3)
181 (43.8)
46 (40.0)
Moderate, severe, or unable
172 (16.2)
85 (20.6)
32 (27.8)
to commence any normal
day-to-day activities
Clinically significant depressive
symptoms (DRS score of 3+)**
No
863 (81.0)
338 (81.8)
80 (69.6)
Yes
203 (19.0)
75 (18.2)
35 (30.4)
Health instability (CHESS)***
Stable (0)
496 (46.5)
165 (39.9)
40 (34.8)
Mild (1)
312 (29.3)
137 (33.2)
31 (26.9)
Mild-moderate (2)
184 (17.4)
74 (17.9)
24 (20.9)
Moderate-high (≥3)
74 (6.9)
37 (9.0)
20 (17.4)
Cognition (CPS score)***
Intact (0)
223 (20.9)
98 (23.7)
8 (7.0)
Borderline intact (1)
211 (19.8)
82 (19.9)
15 (13.0)
Mild, moderate, severe
632 (59.3)
233 (56.4)
92 (80.0)
impairment (≥2)
Activities of daily living (ADLH
score)***
Independent (0)
454 (42.6)
179 (43.3)
13 (11.3)
Supervision required (1)
186 (17.5)
62 (15.0)
26 (22.6)
Limited impairment (2)
126 (11.8)
42 (10.2)
21 (18.2)
Extensive supervision
300 (28.1)
130 (31.5)
55 (47.8)
required or dependent (≥ 3)
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Still in DAL
534 (50.3)
83.9 ± 7.5
146 (27.3)
141 (26.4)
119 (22.3)
128 (24.0)
116 (21.7)
418 (78.3)
383 (71.7)
73 (13.7)
78 (14.6)

246 (46.1)
233 (43.6)
55 (10.3)

442 (82.8)
92 (17.2)
288 (53.9)
144 (27.0)
86 (16.1)
16 (3.0)
114 (21.3)
114 (21.3)
306 (57.3)

260 (48.7)
97 (18.2)
63 (11.8)
114 (21.3)

Overall
Bladder incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no
control
Bowel incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no control
No. of chronic conditions
Mean ± SD**
No. of chronic conditions*
0-3
4-5
≥6
No. of medications
Mean ± SD***
No. of medications**
0-6
7-8
9-10
≥11
Advance directive: Do not
hospitalize
Yes
No
No. of inpatient hospital admissions
in past Year***
0
1
2+
No. of emergency department visits
in past 90 days**
0
≥1
Facility Characteristic
Health Region*
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

Linked Cohort (n=1,066)ψ
Hospital
LTC or Death

Still in DAL

436 (40.9)
156 (14.6)

168 (40.7)
64 (15.5)

27 (23.5)
12 (10.4)

239 (44.7)
80 (15.0)

114 (10.7)
360 (33.8)

48 (11.6)
133 (32.2)

11 (9.6)
65 (56.5)

55 (10.3)
160 (30.0)

766 (71.9)
165 (15.5)

290 (70.2)
74 (17.9)

66 (57.4)
16 (13.9)

407 (76.2)
74 (13.9)

135 (12.6)

49 (11.9)

33 (28.7)

53 (9.9)

4.7 ± 2.0

4.8 ± 2.0

4.9 ± 2.1

4.4 ± 1.9

323 (30.3)
398 (37.3)
345 (32.4)

107 (25.9)
155 (37.5)
151 (36.6)

30 (26.1)
45 (39.1)
40 (34.8)

185 (34.6)
197 (36.9)
152 (28.5)

8.3 ± 3.7

9.1 ± 3.8

8.5 ± 3.6

7.7 ± 3.5

349 (32.7)
232 (21.8)
214 (20.1)
271 (25.4)

106 (25.7)
88 (21.3)
87 (21.1)
132 (32.9)

36 (31.3)
31 (26.9)
20 (17.4)
28 (24.4)

206 (38.6)
113 (21.2)
105 (19.6)
110 (20.6)

109 (10.2)
957 (89.8)

42 (10.2)
371 (89.8)

11 (9.6)
104 (90.4)

54 (10.1)
480 (89.9)

661 (62.2)
252 (23.7)
149 (14.1)

228 (55.2)
100 (24.2)
85 (20.6)

75 (65.2)
23 (20.0)
17 (14.8)

358 (67.0)
129 (24.2)
47 (8.8)

890 (83.5)
176 (16.5)

327 (79.2)
86 (20.8)

90 (78.3)
25 (21.7)

470 (88.0)
64 (12.0)

311 (29.2)
228 (21.4)
153 (14.4)
268 (25.1)
106 (9.9)

111 (26.9)
82 (19.9)
78 (18.9)
96 (23.2)
46 (11.1)

30 (26.1)
31 (27.0)
12 (10.4)
27 (23.5)
15 (13.0)

169 (31.6)
114 (21.4)
63 (11.8)
144 (27.0)
44 (8.2)

Ψ Four residents (0.4% of the cohort) had other outcomes (censored at date of first discharge from DAL) and were omitted from
the comparisons.
Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and Signs; CPS
– Cognitive Performance Scale; ADLH – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
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Table 5.3.2b. Baseline Resident and Facility Characteristics by Outcome Status (Hospitalized as
First Event), Dementia Subgroup, Linked Cohort (n=609)
Linked Cohort, Dementia Subgroup (n=609) ψ
Overall
Hospital
LTC or Death
Still in DAL
Resident Characteristics [n, (column %), unless otherwise noted]
Overall
609 (100)
220 (36.2)
90 (14.8)
298 (49.0)
Age, yr
Mean ± SD
85.2 ± 6.6
85.7 ± 6.0
85.9 ± 6.4
84.6 ± 7.0
Age groups
65-79
123 (20.2)
39 (17.7)
15 (16.7)
68 (22.8)
80-85
176 (28.9)
65 (29.6)
24 (26.7)
87 (29.2)
86-89
145 (23.8)
50 (22.7)
23 (25.5)
72 (24.2)
≥90
165 (27.1)
66 (30.0)
28 (31.1)
71 (23.8)
Sex
Male
134 (22.0)
55 (25.0)
22 (24.4)
56 (18.8)
Female
475 (78.0)
165 (75.0)
68 (75.6)
242 (81.2)
Marital status
Widowed
446 (73.2)
160 (72.7)
66 (73.3)
220 (73.8)
Married or with a partner
95 (15.6)
37 (16.8)
17 (18.9)
41 (13.8)
Never married, separated, or
68 (11.2)
23 (10.5)
7 (7.8)
37 (12.4)
divorced
Fatigue***
None
277 (45.6)
86 (39.1)
32 (35.6)
159 (53.4)
Minimal
236 (38.8)
92 (41.8)
32 (35.6)
112 (37.6)
Moderate, severe, or unable
95 (15.6)
42 (19.1)
26 (28.9)
27 (9.0)
to commence any normal
day-to-day activities
Clinically significant depressive
symptoms (DRS score of 3+)
No
469 (77.0)
169 (76.8)
61 (67.8)
238 (79.9)
Yes
140 (23.0)
51 (23.2)
29 (32.2)
60 (20.1)
Health instability (CHESS)***
Stable (0)
289 (47.5)
88 (40.0)
34 (37.8)
166 (55.7)
Mild (1)
162 (26.6)
69 (31.4)
20 (22.2)
73 (24.5)
Mild-moderate (2)
108 (17.7)
41 (18.6)
19 (21.1)
48 (16.1)
Moderate-high (≥3)
50 (8.2)
22 (10.0)
17 (18.9)
11 (3.7)
Cognition (CPS score)*
Intact (0)
34 (5.6)
16 (7.3)
4 (4.4)
13 (4.4)
Borderline intact (1)
63 (10.3)
16 (7.3)
5 (5.6)
42 (14.1)
Mild, moderate, severe
512 (84.1)
188 (85.4)
81 (90.0)
243 (81.5)
impairment (≥2)
Activities of daily living (ADL
score)***
Independent (0)
198 (32.5)
68 (30.9)
10 (11.1)
119 (39.9)
Supervision required (1)
143 (23.5)
49 (22.3)
21 (23.3)
73 (24.5)
Limited impairment (2)
84 (13.8)
26 (11.8)
14 (15.6)
44 (14.8)
Extensive supervision
184 (30.2)
77 (35.0)
45 (50.0)
62 (20.8)
required or dependent (≥ 3)
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Overall
Bladder incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no
control
Bowel incontinence***
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no control
No. of chronic conditions
Mean ± SD**
No. of chronic conditions**
0-3
4-5
≥6
No. of medications
Mean ± SD**
No. of medications*
0-6
7-8
9-10
≥11
Advance directive: Do not
hospitalize
Yes
No
No. of inpatient hospital admissions
in past Year**
0
1
2+
No. of emergency department visits
in past 90 days***
0
≥1
Facility Characteristic
Health Region*
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

Linked Cohort, Dementia Subgroup (n=609) ψ
Hospital
LTC or Death
Still in DAL

231 (37.9)
83 (13.6)

78 (35.4)
35 (15.9)

19 (21.1)
8 (8.9)

133 (44.6)
40 (13.4)

60 (9.9)
235 (38.6)

20 (9.1)
87 (39.6)

8 (8.9)
55 (61.1)

32 (10.7)
93 (31.2)

412 (67.7)
99 (16.3)

136 (61.8)
46 (20.9)

48 (53.3)
15 (16.7)

227 (76.2)
38 (12.7)

98 (16.1)

38 (17.3)

27 (30.0)

33 (11.1)

4.8 ± 2.0

5.1 ± 2.0

5.2 ± 2.2

4.5 ± 1.9

173 (28.4)
223 (36.6)
213 (25.0)

50 (22.7)
78 (35.5)
92 (41.8)

20 (22.2)
35 (38.9)
35 (38.9)

102 (34.3)
110 (36.9)
86 (28.8)

7.7 ± 3.6

8.4 ± 3.7

8.0 ± 3.5

7.1 ± 3.4

241 (39.6)
139 (22.8)
115 (18.9)
114 (18.7)

69 (31.4)
50 (22.7)
46 (20.9)
55 (25.0)

33 (36.7)
23 (25.5)
17 (18.9)
17 (18.9)

138 (46.3)
66 (22.1)
52 (17.5)
42 (14.1)

63 (10.3)
546 (89.7)

21 (9.6)
199 (90.4)

8 (8.9)
82 (91.1)

34 (11.4)
264 (88.6)

413 (67.8)
138 (22.7)
58 (9.5)

131 (59.5)
54 (24.6)
35 (15.9)

64 (71.1)
16 (17.8)
10 (11.1)

217 (72.8)
68 (22.8)
13 (4.4)

504 (82.8)
105 (17.2)

168 (76.4)
52 (23.6)

68 (75.6)
22 (24.4)

267 (89.6)
31 (10.4)

166 (27.3)
135 (22.2)
77 (12.6)
174 (28.6)
57 (9.4)

49 (22.3)
48 (21.8)
41 (18.6)
57 (25.9)
25 (11.4)

23 (25.6)
22 (24.4)
11 (12.2)
24 (26.7)
10 (11.1)

93 (31.2)
65 (21.8)
25 (8.4)
93 (31.2)
22 (38.6)

Ψ One resident (0.4% of the cohort) had other outcome (censored at date of first discharge from DAL) and was omitted from the
comparisons.
Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and Signs; CPS
– Cognitive Performance Scale; ADLH – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
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Table 5.3.2c. Baseline Resident and Facility Characteristics by Outcome Status (Hospitalized as
First Event), Non-Dementia, Linked Cohort (n=457)
Linked Cohort, Non-Dementia Subgroup (n=457)ψ
Overall
Hospital
LTC or Death
Still in DAL
Resident Characteristics [n, (column %), unless otherwise noted]
Overall
457 (100)
193 (42.5)
25 (5.5)
236 (52.0)
Age, yr
Mean ± SD
83.4 ± 7.9
83.7 ± 8.1
84.2 ± 7.0
83.1 ± 8.0
Age groups
65-79
145 (31.7)
58 (30.0)
7 (28.0)
78 (33.0)
80-85
103 (22.5)
44 (22.8)
4 (16.0)
54 (22.9)
86-89
99 (21.7)
43 (22.3)
9 (36.0)
47 (19.9)
≥90
110 (24.1)
48 (24.9)
5 (20.0)
57 (24.2)
Sex
Male
114 (24.9)
46 (23.8)
7 (28.0)
60 (25.4)
Female
343 (75.1)
147 (76.2)
18 (72.0)
176 (74.6)
Marital status
Widowed
315 (68.9)
133 (68.9)
16 (64.0)
163 (69.1)
Married or with a partner
61 (13.4)
26 (13.5)
3 (12.0)
32 (13.5)
Never married, separated, or
81 (17.7)
34 (17.6)
6 (24.0)
41 (17.4)
divorced
Fatigue*
None
153 (33.7)
61 (31.6)
5 (20.0)
87 (36.8)
Minimal
224 (49.3)
89 (46.1)
14 (56.0)
121 (51.3)
Moderate, severe, or unable
77 (17.0)
43 (22.3)
6 (24.0)
28 (11.9)
to commence any normal
day-to-day activities
Clinically significant depressive
symptoms (DRS score of 3+)
No
394 (86.2)
169 (87.6)
19 (76.0)
204 (86.4)
Yes
63 (13.8)
24 (12.4)
6 (24.0)
32 (13.6)
Health instability (CHESS)**
Stable (0)
207 (45.3)
77 (39.9)
6 (24.0)
122 (51.7)
Mild (1)
150 (32.8)
68 (35.2)
11 (44.0)
71 (30.1)
Mild-moderate (2)
76 (16.6)
33 (17.1)
5 (20.0)
38 (16.1)
Moderate-high (≥3)
24 (5.3)
15 (7.8)
3 (12.0)
5 (2.1)
Cognition (CPS score)
Intact (0)
189 (41.4)
82 (42.5)
4 (16.0)
101 (42.8)
Borderline intact (1)
148 (32.4)
66 (34.2)
10 (40.0)
72 (30.5)
Mild, moderate, severe
120 (26.2)
45 (23.3)
11 (44.0)
63 (26.7)
impairment (≥2)
Activities of daily living (ADL
score)**
Independent (0)
256 (56.0)
111 (57.5)
3 (12.0)
141 (59.7)
Supervision required (1)
43 (9.4)
13 (6.7)
5 (20.0)
24 (10.2)
Limited impairment (2)
42 (9.2)
16 (8.3)
7 (28.0)
19 (8.1)
Extensive supervision
116 (25.4)
53 (27.5)
10 (40.0)
52 (22.0)
required or dependent (≥ 3)
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Linked Cohort, Non-Dementia Subgroup (n=457)ψ
Overall
Hospital
LTC or Death
Still in DAL
Bladder incontinence
Continent
Some control, infrequent
episodes
Occasional incontinence
Frequent episodes, no
control
Bowel incontinence*
Continent
Some control, infrequent
episodes
Occasional incontinence,
frequent episodes, no control
No. of chronic conditions
Mean ± SD
No. of chronic conditions
0-3
4-5
≥6
No. of medications
Mean ± SD**
No. of medications*
0-6
7-8
9-10
≥11
Advance directive: Do not
hospitalize
Yes
No
No. of inpatient hospital admissions
in past Year*
0
1
2+
No. of emergency department visits
in past 90 days
0
≥1
Facility Characteristic
Health Region
1 (urban)
2 (mixed urban/rural)
3 (rural)
4 (urban)
5 (rural)

205 (44.9)
73 (16.0)

90 (46.6)
29 (15.0)

8 (32.0)
4 (16.0)

106 (44.9)
40 (16.9)

54 (11.8)
125 (27.3)

28 (14.5)
46 (23.8)

3 (12.0)
10 (40.0)

23 (9.8)
67 (28.4)

354 (77.5)
66 (14.4)

154 (79.8)
28 (14.5)

18 (72.0)
1 (4.0)

180 (76.3)
36 (15.2)

37 (8.1)

11 (5.7)

6 (24.0)

20 (8.5)

4.4 ± 1.9

4.5 ± 1.9

4.1 ± 1.4

4.4 ± 1.8

150 (32.8)
175 (38.3)
132 (28.9)

57 (29.5)
77 (39.9)
59 (30.6)

10 (40.0)
10 (40.0)
5 (20.0)

83 (35.2)
87 (36.8)
66 (28.0)

9.1 ± 3.6

9.8 ± 3.7

10.3 ± 3.5

8.4 ± 3.4

108 (23.6)
93 (20.3)
99 (21.7)
157 (34.4)

37 (19.2)
38 (19.7)
41 (21.2)
77 (39.9)

3 (12.0)
8 (32.0)
3 (12.0)
11 (44.0)

68 (28.8)
47 (19.9)
53 (22.5)
68 (28.8)

46 (10.1)
411 (89.9)

21 (10.9)
172 (89.1)

3 (12.0)
22 (88.0)

20 (8.5)
216 (91.5)

250 (54.7)
116 (25.4)
91 (19.9)

97 (50.3)
46 (23.8)
50 (25.9)

11 (44.0)
7 (28.0)
7 (28.0)

141 (59.8)
61 (25.8)
34 (14.4)

386 (84.3)
72 (15.7)

159 (82.4)
34 (17.6)

22 (88.0)
3 (12.0)

203 (86.0)
33 (14.0)

145 (31.7)
93 (20.4)
76 (16.6)
94 (20.6)
49 (10.7)

62 (32.1)
34 (17.6)
37 (19.2)
39 (20.2)
21 (10.9)

7 (28.0)
9 (36.0)
1 (4.0)
3 (12.0)
5 (20.0)

76 (32.2)
49 (20.8)
38 (16.1)
51 (21.6)
22 (9.3)

Ψ Three residents (0.4% of the cohort) had other outcomes (censored at date of first discharge from DAL) and were omitted from
the comparisons.
Abbreviations: DRS – Depression Rating Scale; CHESS – Changes in Health, End-Stage Disease, and Symptoms and Signs; CPS
– Cognitive Performance Scale; ADLH – Activities of Daily Living Self-Performance Hierarchy Scale
* <0.05
**<0.01
***<0.0001
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