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ABSTRACT

Canada’s population is aging rapidly, and understanding living arrangements and their
determinants plays a critical role in supporting healthy aging. This thesis examined, using
a population-based longitudinal survey, the Canadian Multicentre Osteoporosis Study,
the effects of clinically-significant change in physical and mental health on future living
arrangements, employing generalized estimating equations logistic regression models.
Clinically-significant decline in SF-36 Physical Component Score (PCS) increased
likelihood of not remaining community-dwelling, or “aging in place” over stable or
improved scores by 41%. SF-36 Mental Component Score (MCS) did not show a
statistically significant effect on aging in place. Older age and employment status of
retired or unemployed increased likelihood of not aging in place, whereas living with a
partner, pursuing moderate or vigorous physical activity, and having children increased
the likelihood of aging in place. Study findings will inform social and health policy
development to support aging in place in Canada and elsewhere.
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CHAPTER 1

INTRODUCTION

Similar to many industrialised nations, Canada is facing an aging population as
the ‘baby boomer’ generation enter their senior years.1-4 In 2011, 14.8% of Canadians
were aged 65 years or older.5 By 2025 more than 20% of Canadians are projected to be
over the age of 65,6 and seniors over 80 years of age (sometimes referred to as the elderly
or oldest old) are the fastest-growing segment of the Canadian population.4 How to
support quality of life into these extended years is a growing health and social policy
concern.7-15
The United Nations has identified living arrangements of older people as a critical
worldwide issue.16 The term “living arrangements” is used broadly in the literature to
refer to dwelling type, cohabitants, and/or geographical location, but in the context of
aging-related policy generally refers to dwelling type.17, 18 In western nations such as
Canada, adults prefer to remain living in their own homes in the community as they age,
which is often referred to as “aging in place.”11, 15, 19-22 Aging in place is considered a
key aspect of aging well.17, 22-24 Canada, as a signatory to the 2002 International Plan of
Action on Ageing, has committed to supporting independent living for its older citizens.25
Understanding the factors that support and detract from aging in place is thus an
important and timely topic to explore.22, 24, 26-28
Successful aging in place occurs when an individual is able to remain in their own
home by adapting to increased needs for support or safety that may arise. The benefits
accrued from remaining in familiar physical and social environments include: personal
sense of well-being, self-determination, control, identity and independence; privacy; a
personally-tailored environment; comfort and familiarity; and social connectedness and
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social network stability.11, 20-24, 28-39 In addition, living arrangements of older adults are
important determinants of the need for and use of informal and formal community-based
and institutional care as people age.8, 11, 21-23, 36, 40-42
Ability to age in place is influenced by a large number of factors including
demographics, socioeconomics and social networks.4, 8, 12, 15, 18, 22-24, 28, 36, 40, 42-51 Although
health is recognised as key to maintaining autonomy and independence overall, its direct
role in influencing aging in place is not yet fully explored.23, 24, 28, 36, 49, 52 This gap is
partly due to the literature tending to examine health as an outcome of living
arrangements (institutionalisation, in particular) rather than a precursor.12, 15, 31, 38, 53, 54
In addition, the few examinations (to date) of health as a precursor have been focused on
one or two specific measures of health rather than investigating health as a holistic,
multi-dimensional construct.12, 23, 28, 48, 52, 55 In particular, roles played in aging in
place by the two overarching physical and mental domains of health remain
unanswered.23, 25, 28, 52, 56-58
This thesis explored, in a population-based sample of middle-aged and older
Canadians, the relationship between health and aging in place. I first examined the
current literature on living arrangements and aging in place to identify what is known and
what is not known about the role of health in aging in place. Building on that literature,
I then specifically examined the relationship of clinically-significant changes in physical
and mental dimensions of health-related quality of life (HRQOL) on aging in place over
ten years. Health as a multi-dimensional construct was captured with the Medical
Outcomes Study Short Form Health Survey (SF-36), an HRQOL instrument that
measures eight domains of health and generates population-standardised summary
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measures of overall physical and mental health status. Living arrangements were
captured as a dichotomous construct: dwelling in standard or in aging-specific housing.
This thesis is organized into 4 chapters. Chapter 2 contains the background,
rationale, and objectives for the study. Chapter 3 is a stand-alone manuscript prepared
for submission to a peer-reviewed academic journal. The manuscript summarises
material covered in more detail in Chapter 2 and details the thesis study methods, results
and discussion. Chapter 4 concludes the thesis with a brief discussion of the main
findings, followed by a brief reflection on what I learned about aging and living
arrangements during my thesis research, and how it changed my perspectives. The body
of the thesis is followed by the full bibliography of references used throughout the thesis.
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CHAPTER 2

BACKGROUND and RATIONALE

The literature on living arrangements among older persons is diverse, and is found
in the discourse of gerontology, healthy aging, aging in place, determinants of living
arrangements, determinants of institutionalisation, late life migration, and others. Living
arrangements is a term that is used, often interchangeably, in the literature to refer to
dwelling type, cohabitants, and/or geographical location. In the context of aging in place,
investigations about living arrangements generally explore dwelling type, whether living
in the community or in institutions.1-5 Statistics Canada national figures from the 2006
census indicate that most senior Canadians, 91% of women and 95% of men, were
community-dwelling.6 Very few adults under 65 were institutionalised. After age 65, the
proportion of seniors living in institutions approximately doubled for each five year
increment of additional age. These proportions remained quite low for both men and
women through their sixties and seventies (2.4% or fewer living in institutions), but
increased to 13% for women and 8.4% for men in their early eighties. By age 85 and
older, one third (32%) of senior women and one-fifth of senior men (21%) were living in
institutions.6

2.1 DETERMINANTS OF LIVING ARRANGEMENTS
A large number of factors appear to have an effect on living arrangements for
older adults. Demographic characteristics such as sex, age, and marital status seem to be
particularly important—being male, younger or married appear to best support aging in
place.6-18 Socioeconomic factors measured by income, education, and employment status

8

determine means and capacity for modifying the home environment to cope with
changing functions and needs.2, 9, 10, 19, 20 Cohabitants appear to be indicators of built-in
support capacity,6, 7, 9, 15-17, 21, 22 while social networks can be indicators of the potential
for a wider support system,2, 9, 11, 17, 22-25 both of which facilitate aging in place.
Although health is recognised as a critical factor in maintaining personal
autonomy and independence, one key gap in the determinants of aging in place literature
is an understanding of the direct association between overall health status and ability to
age in place.10, 11, 13, 15, 21, 26 Living arrangements play a dual role as both a precursor and
consequence of health. However, to date, research has primarily focused on the role of
living arrangements in influencing health, rather than the reverse.14, 22, 27-30 The literature
that examines the physical health outcomes associated with living arrangements indicates
that remaining in housing beyond a person’s capability to function independently in that
dwelling may pose a wide spectrum of increased risks for serious health outcomes such
as falls.22, 30, 31 Research has also shown the effects of living arrangements on mental
health (depression, in particular) in various aging populations.14, 32-36 For example,
living alone or with non-partner cohabitants is a significant predictor of depression,
loneliness, and pain.14, 31, 32, 35
In contrast, a small but increasing number of studies are beginning to examine
precursor effects of health on living arrangements. Declining health has effects on future
living arrangements in both direct and indirect ways, as we see in situations where adult
children or others must provide general or specialised in-home support in the face of
declining health in order for their parent(s) to continue aging in place. Or declining
health may trigger changing households to aging-specific living arrangement solutions
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such as moving in with children who can provide care, hospitalisation, a stay in a nursing
home, or permanent institutionalisation.10, 11, 15 Given the apparently reciprocal
relationship between health and living arrangements, and the increased personal and
Canadian social policy emphasis on aging in place, it is vital to learn more about how
health directly impacts future living arrangements.11, 26, 37

2.2 CONCEPTUAL FRAMEWORK OF DETERMINANTS
It is useful to utilise a conceptual framework in attempting to understand this rich
literature. While the literature offers a number of frameworks that examine the
determinants of living arrangements for older adults,11, 15, 26, 37, 38 it is noteworthy that
most ignore temporality and are therefore unable to examine change. Others focus on
some determinants but do not include health at all, or else focus on single aspects of
health without capturing the multi-dimensional nature of health. One literature that
perhaps comes closest to investigating this complex relationship is late life migration.
Late life migration may mean changes in cohabitation, dwelling type, and/or
geographical location. In this literature, changing health, both improvements and
declines, is seen as one of many factors that may influence decisions to change living
arrangements.11, 39, 40
Two major theoretical frameworks of late life migration touch upon the
relationship of health and future living arrangements. The later-life migration framework
published in 1987 by Litwak and Longino41 provides a useful and widely-supported
developmental or later lifecourse typology for classifying three different types of
potential moves during later life. Firstly, “amenity moves” are made around retirement
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age based on a desire for improved recreation and lifestyle amenities suitable for
retirement. These moves are generally restricted to those with sufficient financial means
and good health. The second “moderate disability moves” occur when older adults begin
to experience some form of chronic health conditions and proactively relocate to be
closer to family members who can provide support. The third “institutionalisation
moves” occur when health declines to the point that informal and home-based caregivers
are no longer able to provide appropriate care and the individuals move into a nursing
home.42-44 While the Litwak and Longino lifecourse framework is useful for
understanding the potential development of ongoing and changing motivations for
moving in later life on a wider scale, these three typologies are very broad. Not all
people will move, and not all who move will experience all three types of moves.42, 43, 45
In addition, this framework does not include the precursor group of later middle-aged
people, for whom employment opportunities are generally the dominant reason for
relocation, often with an eye to also moving to a desirable future retirement location in
the process.45 Nor does this literature investigate the effects of health on living
arrangements in any detail.
The second late life migration framework involves investigating reason-formoving typologies in more detail within the context of “goodness of fit” between
personal needs and what is available in one’s environment.11, 23 The framework posits
that the main motivating factors for later life migration include: health, affiliation,
economic security, comfort, functional independence, and family crisis.42, 46 Examples of
motivations include wishing to live in a smaller home after children have left, wanting to
purchase or build a new home, wanting to be closer to children or grandchildren, moving
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to a better neighbourhood or climate, declining health raising concerns about ability to
maintain a home, increasing disability requiring infrastructure supports not currently
available in the home, a move closer to supportive social networks, or wanting more
convenient access to leisure and recreation opportunities.17, 23, 42, 45 The complexity and
interactivity of possible factors means that outcomes are not always intuitive. For
example, in two Canadian studies widowhood was associated with a lower chance of
moving, and the vast majority of later-life migration moves were found to be multiperson households changing private dwellings rather than individuals becoming
institutionalised.17, 45 Others utilising the goodness of fit framework attempt to
understand the effects of these decision factors on late life migration by categorising
them as a either “push” or “pull” factors.11 “Push” factors are those that cause
consideration of a move. For example, loss of mobility from a series of falls may mean
consideration of a move to a single-floor home or a transition from living in one’s own
home to an institution. “Pull” factors are those that make a potential destination
attractive. For example, the opportunity to move to a warmer climate may be attractive
to someone developing arthritis that is aggravated by cold temperatures. However, as
with the Litwak and Longino lifecourse typology above, these migration motivation
typologies address health only in general terms. Although it is logical that health is likely
an important factor in later-life migration, the way in which health has been captured is
not specific or comprehensive, and the nature of the relationship between health and
future living arrangements remains unclear.4, 42
Drawing on useful elements from the typologies discussed above, the following
framework (Figure 1) augments previous research as a way to understand the relationship
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between health and future living arrangements. I conceptualise that future living
arrangements are a function of the interactions between a large number of factors or
determinants over time. I focus on the role of overall health as captured in measuring
health-related quality of life (both physical and mental health domains) while including
measures of specific aspects of health including long-term health conditions, acute health
events, and such health-affecting behaviours as physical activity and smoking. To inform
the relationship between health and future living arrangements, the framework
incorporates other factors identified in the literature as determinants of living
arrangements including: demographic and socioeconomic characteristics, cohabitants,
and social networks.

2.3 HEALTH AND LIVING ARRANGEMENTS
To date, studies investigating the effects of health on living arrangements in
pre-seniors, seniors, and the very elderly have generally focused on functional
status.11, 15, 20, 26 Other ways in which health has been assessed as a determinant of living
arrangements include burden of chronic health conditions, acute health events, health
behaviours, depression, and cognitive function.4, 10, 11, 14, 15, 19, 26, 31, 42, 47, 48

2.3.1

Long term health conditions
There is growing evidence of a trend to increased burden of disability in young

seniors and older middle-aged adults, particularly from musculoskeletal conditions,
diabetes, depression and anxiety, nervous system conditions, and obesity, which may
begin to impact future aging in place starting at a much younger age.13, 49-51 In Canada,
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the rates of long-term disabilities in the population begin to increase markedly once
adults enter the 45 to 54 year age range, virtually doubling rates over the age 35-44 range
from 7.4% in women and 6.6% in men to 14.3% in women and 12.6% in men.8 Current
evidence shows some inconsistencies about what effect chronic diseases may have on
future ability to age in place.4, 7, 11, 13, 52 Some studies suggest a simple unidirectional
relationship where increased number of chronic disease comorbidities is associated with
moving to households of relatives or to institutionalisation,4, 7 but other evidence posits a
more nuanced association that also assesses type and burden of disease resulting from
differing chronic conditions. For example, although both involve two chronic diseases,
having mild diabetes and high blood pressure would unlikely be as debilitating as having
severe Alzheimer’s and heart disease. As well, when assessment of burden of disease
includes both diagnoses of diseases as well as mitigation by disease management
strategies that are available, the relationship between chronic disease and future living
arrangements is not necessarily straightforward.4, 7, 11, 13, 52, 53 There is also evidence to
suggest that while chronic conditions generally increase in severity over time, they can
also improve, which would likely stabilise living arrangements.4, 7, 13, 52
2.3.2

Acute health events
Acute health events including falls, fractures, and immobilisations and

hospitalisations appear to have an impact on ability to remain aging in place, particularly
if one lives alone, but the overall evidence is limited and inconclusive.4, 11, 13, 19, 54
Although it is difficult to accurately quantify falls (and resulting fractures) in the
community-dwelling population, it is estimated that each year approximately 30% of all
seniors (65 years and older) and 50% of seniors over 85 years experience a fall. Of those
14

who fall, 12 to 42% receive a fall-related injury which could in turn have an effect on
ability to continue living at home.11, 54, 55 Extended or serious illness or injury resulting in
long-term immobilisation is thought to have a negative effect on maintaining dwelling
stability and independence but there is very little research on this topic.11 Recent
hospitalisations have been shown by some to predict subsequent transition to long-term
care,11, 13 although others find the evidence less conclusive.4

2.3.3

Health behaviours
Health behaviours including smoking56 and physical activity57, 58 have close

associations with physical and mental health over the longer term.47, 59 Sustained healthy
behaviours generally promote functional independence, and unhealthy behaviours do not,
which in turn likely has implications for ability to age in place.11, 47 Smoking appears to
reduce ability to recover independence once lost.47 Physical activity seems to support
successful aging and conversely, low levels of activity may be a risk factor for
institutionalization.4, 47, 48 However, the body of literature is currently too small to
constitute strong evidence.4, 11, 47

2.3.4

Mental health
Mental health also plays an important role in maintaining independence and likely

in remaining community-dwelling as well.4, 26, 33, 60, 61 Depression and loneliness,
particularly for those living alone, can negatively affect health behaviours like good
nutrition and exercise, and in turn contribute to decline in physical health.34
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Neurodegenerative illnesses and cognitive impairment (e.g., dementia, Alzheimer’s
disease) in older adults is often much harder than physical limitations for informal
caregivers to understand, support, and cope with, and this difficulty has implications for
early institutionalisation.4, 26, 62 A recent review concluded that cognitive impairment
may be the greatest risk factor for and predictor of institutionalisation.4

While measures of physical and mental health status are not mutually exclusive,
each measurement strategy captures a different aspect of the underlying relationship
between health and future living arrangements.4, 11, 14, 15, 26 However, exploring individual
aspects of health is insufficient because overall health is a multi-dimensional construct.
If we wish to investigate the impact of health on ability to age in place in the population,
from the sick to the healthy, overall health status is the construct of greatest relevance to
capture the multi-dimensionality of health.11, 14, 15, 26

2.3.5

Health-related quality of life (HRQOL)
Relatively few aging in place studies have used multi-dimensional health

measures, and in particular measures that capture both physical and mental health
domains.11, 15, 26, 60, 61 As the two major domains of health, physical and mental health are
widely recognised as interrelated in complex ways.15, 26, 31, 60, 63 For example, although
physical health and cognition may typically decline with age, mental health does not
necessarily follow the same pattern. Mental health in older age is often self-rated as
better than it was in middle age.60 Because a change in living arrangements could be
influenced by physical or mental health (or both), when investigating the overall impact
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of health on living arrangements, it is necessary to incorporate a comprehensive measure
that supports investigations of both physical and mental health.4, 11, 15, 26, 60, 63
One promising summary health measurement approach is assessing health-related
quality of life (HRQOL).57, 58, 64-74 There are two distinct classifications of HRQOL
measures: disease-specific (e.g., used to evaluate health outcomes in cardiac surgery
patients) and generic (i.e., captures a broad array of health measures and suitable for use
in the general population). Generic HRQOL measures are, in turn, divided into two
groups: utility/preference measures and health status profiles. The advantage of utilities
is that they generate a single preference-based index of health that can be used to
calculate quality-adjusted life years (QALYs) for cost-utility analyses. The advantage of
profiles is that they incorporate standardised scoring and provide multiple measures of
health in separate domains, and can therefore provide holistic as well as specific
measures of health.57, 58, 65-73 In addition, measurement range is sufficiently wide to
capture the spectrum of health from excellent to very poor, and the continuous nature of
the scale ensures that changes in health status can be detected. Utilising a standardised
and widely-used HRQOL instrument also facilitates comparisons with other study
findings.14, 65, 66 In spite of being a self-reported measure of health, HRQOL is
considered a valid health outcomes assessment and a more accurate predictor of
morbidity, care needs, and mortality than many objective health measures.66, 75-77
Similarly, in the aging literature subjective health has been shown to be more important
to an individual’s perception of how well they are aging than objectively-measured
morbidity status.20, 78
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To date, a limited number of studies have investigated associations between
measures of HRQOL and living arrangements in older adults.14, 15, 26, 31 To our
knowledge, only Sun et al. have used a standard HRQOL instrument, the EQ-5D, which
captures five dimensions of health: mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression. However, this cross-sectional study investigated the impact of
living arrangements on HRQOL as an outcome, and the findings are thus of limited
utility to an investigation of HRQOL as a predictor.14 Only two studies (to our
knowledge) have examined how HRQOL influences living arrangements
longitudinally.15, 26 For older participants 60 years in Japan over a 3-year period, Brown
et al. found that poor health in conjunction with demographic and socioeconomic factors
both directly and indirectly triggered changes in living arrangements.26 In adults 70
years in the United States over a 5-year period, Liang et al. found that health conditions
did not predict subsequent changes in living arrangements due to overwhelming stability
in living arrangements.15 Given that the study by Brown et al. in particular was
conducted with older participants in Japan, and living arrangements in both Brown et al.
and Liang et al. referred to cohabitants, these studies have limited applicability to
determining impact of HRQOL on ability to remain aging in place in Canada. In
addition, neither Brown et al. nor Liang et al. used a standard validated HRQOL
measurement tool, but rather captured HRQOL with a collection of individual health
measures including: serious and chronic diseases, pain, functional status, single measure
self-rated health, cognitive function, and depression.
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2.4 SUMMARY OF CURRENT STATE OF THE LITERATURE
Although substantial research has been conducted on determinants of living
arrangements for older persons,4, 11, 26 the body of literature on health as a determinant of
aging in place is small. This is a missed opportunity given the importance of aging in
place to both to individuals and to society as a whole.11, 23, 26, 37 We do not know the
magnitude of health’s effects or whether overall health is more or less destabilising than
other determinants of aging in place such as socioeconomic, demographic factors, or
single measures of health like disability.4, 11, 37, 57 Without an understanding of the
effects of overall health on living arrangements, our current understanding of the effects
(and their magnitudes) of other better-studied determinants may be biased.15 For
example, while a number of studies have shown that having a spouse or partner is
protective to aging in place,15 it may be that the strength of that association changes when
overall health is incorporated into the framework. Because we know so little about the
impact of overall health on aging in place, it is useful to incorporate a wide range of other
determinants into an investigation of health status and living arrangements.
In addition to the lack of research on the association between health and aging in
place specifically, there are two major overarching limitations to the literature on
determinants of living arrangements for an aging population that are relevant to this
investigation.4, 11, 26 Most studies have been cross-sectional and thus cannot investigate
causal pathways, resolve temporality, or examine change over time, a key aspect for
understanding the changing profile of an aging population.9-12, 15, 22, 26, 37, 42 Longitudinal
data, because they permit observation of change over time, are better suited to
investigating the “complex web of factors”11 that may have an impact on living

19

arrangements.9-11 Longitudinal analyses are becoming more frequent, but the time span
investigated is often limited. Short time spans are not well suited to studying changes in
living arrangements, which are relatively uncommon events and require longer followups to capture.15, 26 In addition, while longitudinal investigations of transitions in living
arrangements have begun to identify factors associated with future living arrangements,
including single measures of health, these associations tend to be inconsistent or difficult
to compare because of variations in factors such as the populations studied, measures
used, the direction of effect, and study duration. More longitudinal study using
standardised measurements is warranted.4, 7, 9-11, 15, 22, 26, 42, 79
Secondly, much of the determinants of living arrangements research has been
conducted using data collected from subpopulations, which restricts the generalisability
of study findings to the general population. Overall there is a need for research using
larger population-based samples that incorporate both females and males and a wider age
range from middle-aged to the very elderly.7, 9-12, 15, 26 Such studies provide more reliable
and generalisable population-based evidence upon which to develop screening tools to
identify those at risk and interventions to address the risks identified.4, 11, 62 In addition,
while findings from studies in countries with distinct health and social policies such as
the United States and culturally distinct contexts such as China, Europe and Japan are
useful, they do not necessarily mirror the Canadian context.4, 10, 15, 26 It is, therefore,
important to conduct a Canada-specific study.
An investigation of how changing health affects future living arrangements within
the Canadian context provides relevant evidence for development of Canada-specific
health and social policies and programmes to support aging in place.4, 11, 62 Canadian
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investigations of determinants of living arrangements to date have generally focused on
senior migration, predicting future housing needs, identifying factors that predict
institutionalisation specifically, and exploring the effects of availability of publiclyfunded homecare and social support programs on seniors’ living arrangement decisions.5,
9, 13, 17, 19

Longitudinal research on determinants of living arrangements in Canada is

considered lacking.5, 7 To our knowledge no population-based longitudinal Canadian
research has focused on overall health as a determinant of living arrangements.
Conducting this research in a longitudinal population-based sample of pre-seniors,
seniors, and the elderly in Canada will begin to address the limitations identified in the
current literature.
2.5 OBJECTIVES

This study examined the relationship between physical and mental health status and
future living arrangements longitudinally over a ten-year period, incorporating a broad
spectrum of other determinants, in a randomly-selected, population-based sample of presenior and senior Canadians who were living in standard community dwellings at
baseline. The objectives of this study were to:

(1)

Describe and compare the stability of physical and mental health status and living

arrangements over ten years.

(2)

Investigate whether clinically-significant change in physical or mental health

status predicts future living arrangements.
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2.6 FIGURES
Figure 1

Conceptual framework of health and other determinants of living
arrangements.
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CHAPTER 3

MANUSCRIPT

<< NOTE: MANUSCRIPT HAS BEEN PREPARED FOR
PUBLICATION BUT NOT YET SUBMITTED. >>
3.1 ABSTRACT
BACKGROUND: As in many other countries, Canada’s population is aging, and life
spans are expanding. Supporting quality of life during these extended years is a policy
concern. The living arrangements of middle-aged and older people are widely recognized
as important to their overall quality of life and significant determinants of the need for
and use of informal and formal care. Thus it is important and timely to understand the
factors that affect living arrangements. To date, the literature generally focuses on the
oldest old, is mostly limited to cross-sectional assessment, and rarely addresses the
impacts of overall health on living arrangements.
OBJECTIVES: This research investigated the effects of clinically-significant change in
physical and mental health status on future living arrangements among middle-aged and
older community-dwelling Canadian adults.
METHODS: This study used data from three waves (Baseline, Year 5 and Year 10) of
the Canadian Multicentre Osteoporosis Study (CaMos), a population-based prospective
cohort study conducted at 9 sites across Canada beginning in 1995. The CaMos sample
used in this study includes individuals aged 45+ at baseline who completed at least two
consecutive waves of data collection. We examined the longitudinal effects of clinicallysignificant change in physical and mental health ( 5-pt change in SF-36 summary PCS
and MCS ) on future living arrangements (living in standard versus aging-specific
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dwellings, or ‘aging in place’), after adjustment for sociodemographics, cohabitants,
social networks, chronic disease, acute health events, and health behaviours, using
generalized estimating equations (GEE) logistic regression models.
RESULTS: A total of 6,896 participants (4,999 women and 1,897 men) comprised the
longitudinal cohort. A clinically-significant decline of 5 points in SF-36 PCS increased
the likelihood of not aging in place over stable or improved scores by 41%. Similar
decline in SF-36 MCS did not show a statistically significant effect on aging in place.
Older age and employment status of retired or unemployed increased the likelihood of
not aging in place, whereas living with a partner, engaging in medium or high levels of
weekly physical activity, and having children increased the likelihood of aging in place.
CONCLUSIONS: The findings of this population-based longitudinal study help inform
social and health policy development to support aging in place in Canada and elsewhere.
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3.2 INTRODUCTION
Similar to many industrialised nations, Canada is facing an aging population as
the ‘baby boomer’ generation enters its senior years.1-4 In 2011, 14.8% of Canadians
were aged 65 years or older.5 By 2025 more than 20% of Canadians are projected to be
over the age of 65,6 and seniors over 80 years of age are the fastest-growing segment of
the Canadian population.4 How to support quality of life into these extended years is a
growing health and social policy concern.7-15
The United Nations has identified living arrangements of older people as a critical
worldwide issue,16 and Canada, as a signatory to the 2002 International Plan of Action on
Ageing, has committed to supporting independent living arrangements for its older
citizens.17 The term “living arrangements” is used broadly in the literature to refer to
dwelling type, cohabitants, and/or geographical location, but in the context of agingrelated policy, generally refers to dwelling type.18, 19 In western nations such as Canada,
adults generally prefer to remain living in their own homes in the community as they age,
which is often referred to as “aging in place.”11, 15, 20-23 Aging in place is considered a
key aspect of aging well.18, 23-25
Successful aging in place occurs when an individual is able to remain in their own
home by adapting to increased needs for support or safety that may arise. The benefits
accrued include: personal sense of well-being, self-determination, control, identity and
independence; privacy; a personally-tailored environment; comfort and familiarity; and
social connectedness and social network stability.11, 21-37 In addition, living arrangements
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of older adults are important determinants of the need for and use of informal and formal
community-based and institutional care as people age.8, 11, 22-24, 33, 38-40
Ability to age in place is influenced by a large number of factors, including
demographics, socioeconomics and social networks.4, 8, 12, 15, 19, 23-25, 33, 35, 38, 40-49 Health is
another important determinant of aging in place.24, 25, 33, 35, 47, 50 Health likely plays a dual
role as both a precursor and consequence of living arrangements, but to date research has
primarily focused on the role of living arrangements in influencing health, rather than the
reverse.12, 15, 28, 36, 51, 52 Now that public policy is shifting away from institutionalisation
and towards supporting aging in place, investigating health as a determinant of ability to
age in place is essential.24, 25, 33, 35, 47, 50 Studies of predictors of institutionalisation or
ability to age in place have generally incorporated one or two specific measures of health
such as functional status, chronic disease burden, acute health events, health-related
behaviours, depression, and cognitive function.12, 22, 24, 33, 35, 45, 46, 50, 53-56 However, each
measure of health is only able to capture a single aspect of the underlying relationship
between health and future living arrangements.12, 22, 24, 35, 50 What is lacking is
investigation of health as a holistic, multi-dimensional construct that encompasses all
aspects of health.12, 24, 35, 46, 50, 53 In particular, roles played in aging in place by the two
overarching physical and mental domains of health remain unanswered,17, 24, 35, 50, 56-58 in
spite of wide recognition that they are interrelated and interact in unpredictable ways.35,
50, 56-58

Our paper investigates, in a population-based sample of middle-aged and older

Canadians, the effects of overall physical and mental health on ability to age in place.
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3.3 BACKGROUND AND RATIONALE
Ability to age in place is influenced by a large number of factors.4, 8, 12, 15, 19, 23-25,
33, 35, 38, 40-49

Demographic characteristics such as sex, age, and marital status are

particularly important—being male, younger or married appear to best support aging in
place.4, 8, 12, 24, 25, 33, 35, 38, 40-44 Socioeconomic factors measured by income, education, and
employment status determine means and capacity for modifying the home environment to
cope with changing functions and needs.8, 19, 33, 45, 46 Cohabitants represent built-in
support capacity,4, 8, 15, 35, 38, 40, 43, 47 while social networks can be indicators of the
potential for a wider support system,8, 15, 19, 23, 24, 43, 48, 49 both of which facilitate aging in
place.
Health is another important determinant of aging in place.24, 25, 33, 35, 47, 50 Living
arrangements are thought to play a dual role as both a precursor and a consequence of
health, but to date research has primarily focused on the role of living arrangements in
influencing health, rather than the reverse.12, 15, 28, 36, 51, 52 This is likely due to earlier
policy emphasis on institutionalisation that led to evaluating its outcomes (including
changes in health outcomes), whereas policy emphasis is now shifting toward supporting
aging in place. Evidence regarding determinants of aging in place, including health, is
therefore needed to guide this policy development.11

Health and living arrangements
Studies that examine precursor effects of health on living arrangements have
generally focussed on functional status.24, 35, 46, 50, 53 Health as a determinant of aging in
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place has also been investigated as burden of chronic disease, acute health events, health
behaviours, depression, and cognitive function.12, 22, 24, 33, 35, 45, 50, 53-56 Some studies
suggest a unidirectional relationship between chronic conditions and living arrangements
where increased disease burden is associated with moving to households of relatives or to
institutionalisation, but other evidence posits a more nuanced association, depending on
the condition(s).22, 24, 25, 40, 59, 60 Acute health events such as falls appear to have a
negative impact on ability to remain aging in place, particularly if one lives alone.22, 24, 25,
45, 61

Health behaviours such as smoking62 and physical activity63, 64 have close

associations with physical and mental health over the longer term,54, 65 which in turn
likely has implications for ability to age in place.22, 24, 54, 55 Depression and loneliness,
particularly for those living alone, can both negatively affect health behaviours that in
turn contribute to decline in health.66 A recent review concluded that cognitive
impairment may be the greatest predictor of institutionalisation.22
These findings are useful in that each measure of health captures an aspect of the
underlying relationship between health and future living arrangements.12, 22, 24, 35, 50 They
are, however, insufficient for policy development because they do not capture a complete
picture of health as a multi-dimensional construct.7 If we wish to investigate the impact
of health on ability to age in place in the population (from the sick to the healthy), overall
health is the construct of greatest relevance.12, 24, 35, 50
Relatively few aging in place studies have used multi-dimensional health
measures, and, in particular, measures that capture the two major physical and mental
health domains.17, 22, 24, 35, 50, 57, 58 Physical and mental health are widely recognised as
interrelated but not necessarily in predictable ways.35, 50, 56-58 For example, although
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physical health and cognition may typically decline with age, mental health does not
necessarily follow the same pattern. Mental health in older age is often self-rated as
better than it was in middle age.57

Health-related quality of life (HRQOL) and living arrangements
One promising summary health measurement approach is assessing health-related
quality of life (HRQOL).13, 14, 63, 64, 67-75 Some HRQOL instruments are designed to
generate health profiles that incorporate standardised scoring and measure health
holistically as well as in separate domains.63, 64, 67-75 Measurement range is designed to
capture the spectrum of health from excellent to very poor, and the continuous nature
of the scale ensures that changes in health can be detected. In spite of being a subjective
measure of health, HRQOL is considered by many researchers to be a more accurate
predictor of morbidity, care needs, and mortality than many objective health
measures.46, 68, 76-79
A limited number of studies have investigated associations between measures of
health-related quality of life (HRQOL) and living arrangements in older adults.12, 35, 50, 56
To our knowledge, only Sun et al. have used a standard HRQOL instrument, the EQ-5D,
which captures five dimensions of health: mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. However, this cross-sectional study
investigated the impact of living arrangements on HRQOL as an outcome, and the
findings are thus of limited utility to an investigation of HRQOL as a predictor.12 Only
two studies have examined how HRQOL influences living arrangements
longitudinally.35, 50 For older participants 60 years in Japan over a 3 year period, Brown
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et al. found that poor health both directly and indirectly triggered changes in living
arrangements.50 In adults 70 years in the United States over a 5 year period, Liang et al.
found that health conditions did not predict subsequent changes in living arrangements
due to overwhelming stability in living arrangements.35 Given that Brown et al. focused
on older participants in culturally-distinct Japan, and living arrangements in both studies
referred to cohabitants, these studies have limited applicability to determining HRQOL’s
impact on ability to remain aging in place outside those contexts. In addition, neither
Brown et al. nor Liang et al. used a standard validated HRQOL measurement tool, but
rather captured HRQOL with a collection of individual health measures including:
serious and chronic diseases, pain, functional status, single measure self-rated health,
cognitive function, and depression.

In summary, the existing literature points to a critical new direction of examining
overall health as a determinant of future aging in place. To contribute to this emerging
inquiry, this study aimed to: (1) describe and compare the stability of physical and
mental health status and aging in place over ten years, and (2) investigate whether
clinically-significant change in physical or mental health status predicts aging in place.
To meet these objectives, we used a population-based longitudinal survey that spanned
over 10 years and contained participants of both sexes with a wide age range from
middle-aged to the very elderly. The use of this survey thus allowed us to investigate
causal pathways and change of relatively uncommon events over a long period of time as
experienced by a heterogenous population.8, 15, 22, 24, 24, 33, 35, 40, 42, 50, 53, 80
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3.4 METHODS
Data and Study Population
This study used data from the Canadian Multicentre Osteoporosis Study (CaMos),
a population-based prospective cohort study investigating the incidence, prevalence, risk
factors, regional variation, and impact of osteoporosis in Canada. The target population
included non-institutionalised individuals over the age of 25 years within a 50-km radius
of nine CaMos centres (Vancouver, Calgary, Saskatoon, Toronto, Hamilton, Kingston,
Quebec City, Halifax, and St. John’s). This population represented approximately 40%
of Canadian residents but excluded northern-dwelling First Nations and Inuit Canadians.
Since prevalence of osteoporosis is higher in women (25%) than men (10%), CaMos
recruited a larger proportion of women than men, based on sample size calculations for
16 age-sex strata. Approximately 1000 individuals were recruited at each site.
Assessment for ‘full’ participation consisted of three components: InterviewAdministered Questionnaires (IAQ), self-administered survey instruments, and a clinical
assessment. Baseline interviews and clinical assessments were conducted between 1995
and 1997, followed by full reassessments at five year intervals in 2000-2002 (Year 5) and
2005-2007 (Year 10). The baseline response rate for agreement to full longitudinal
participation was 42.5% and response rate for the questionnaire and surveys portion was
80%, for a total of 9,423 full-responder participants at baseline.81, 82
Although the primary purpose of the CaMos study was to investigate osteoporosis
in Canada,82 the large population-based sample, wide range of participant
characterisation, and its longitudinal nature also lend themselves well to this secondary
investigation. The data for this study were obtained from questionnaire and survey data

37

collection at baseline, Year 5 and Year 10. We excluded participants who were younger
than age 45 at baseline and who completed fewer than two consecutive questionnaires.
This ensured we were able to capture change across a minimum of 5 years, and allowed
us to investigate the effects of health on aging in place across a full range of ages from
late middle age/pre-retirement into old age. Given these criteria, the CaMos dataset for
this study yielded for analysis 6,896 participants (4,999 women and 1,897 men) at
baseline and at Year 5. Due to loss to followup between Year 5 and Year 10, the number
of participants available for analysis at Year 10 was reduced to 4,904 (3,605 women and
1,299 men). Investigation of the data revealed that, compared to those who completed
three waves of data collection, those lost to follow-up after the second wave were older
(mean age of 68.3 years compared to 61.6 years) and physically sicker (mean PCS 45.2
compared to 48.7). Proportions of females and males did not differ (constant at 73.5%
females, 26.5% males), nor did mental health (mean MCS 53.6 compared to 53.7). Thus
for Year 10 we were working with the physically healthier members of the sample.81, 83

Measures
Living Arrangements
The outcome variable for this analysis is living arrangements, captured as a
binary variable: dwelling in standard community housing or in aging-specific
dwellings.18, 19, 27, 84 All respondents were community-dwelling at baseline by CaMos
sampling frame design. For years 5 and 10, we assigned dwelling status to each
respondent based on two questions: “Have you moved since your last interview?” and, if
yes, “For your most recent move, where have you moved?” The standard dwelling
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category includes (1) single family home; (2) apartment; and (3) condominium, while the
aging-specific dwelling category includes (4) lodge; (5) nursing home; (6) extended care
home; and (7) chronic care hospital. ‘Other’ (8) responses were reviewed and coded
individually according to whether they indicated standard or aging-specific dwellings.

Health-related quality of life
The two exposure variables of interest are Physical Component Score (PCS) and
Mental Component Score (MCS) from the Medical Outcomes Study (MOS) Short Form
(SF-36) questionnaire, version 1. The SF-36 is a 36-item health-related quality of life
(HRQOL) questionnaire that captures how individuals feel in terms of their health, and
how they are able to conduct their usual activities. Topic areas covered include: current
self-reported health; self-reported health compared to a year prior; degree to which health
limits the individual in vigorous or moderate activities, lifting, climbing stairs, bending,
walking, bathing and dressing; limitations to work or regular activities due to physical
health; limitation to work or regular activities due to emotional problems; degree to
which physical health has interfered with normal social activities; degree to which
emotional problems have interfered with normal social activities; amount of bodily pain
and degree to which it interferes with normal work; how individuals have felt in terms of
energy, nervousness, depression, peacefulness, fatigue, and happiness; comparison of the
individual’s health with others; and the individual’s health expectations for the future.
Responses to the 36 questions generate eight profiles of health and two summary
measures of physical and mental health. The PCS is an aggregate of four profiles:
physical functioning, role limitations due to physical health problems, bodily pain, and
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general health perceptions, while the MCS combines the remaining four profiles: vitality,
social functioning, role limitations due to emotional problems, and mental health.85, 86
The two SF-36 summary scales were designed to be scored using summated Likert
ratings and the item scores relate linearly to the underlying health concept that is being
measured.87-90 The PCS and MCS are standardised to a mean of 50 for average
population health; scores above 50 represent better than average health, and below 50,
poorer.91
We defined clinically significant change in PCS and MCS using 5-point cutoffs,
as established in the literature.81, 92 There is some debate in the literature about the
amount of change required in order to be predictive for health outcomes, particularly
whether the PCS and MCS and the eight SF-36 subdomains should use the same
cutoffs.81, 85, 92-94 In one study, a 5-point decrease in the PCS from 52 to 47 was shown to
be predictive of a 27% increase in health-related inability to work and of a 16% increase
in 5-year mortality.94 In another study conducted in older adults (mean age 63 years) in
the primary care setting, with duration limited to one year and using the eight SF-36
subdomains, >5 points from baseline decline in physical and >10 points from baseline
decline in mental SF-36 subdomain scores were strongly associated with both
hospitalization and mortality.93 However. more recently 5-point change cutoffs for both
the PCS and the MCS have been used.92, 95
For Objective 1 a status of ‘stable’ was assigned if the difference in PCS or MCS
over five years was <5 points (whether improvement or decline). Change was considered
‘improved’ if the score increased 5 points, or ‘declined’ if the score dropped 5 points.
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Objective 2 used the same definitions as Objective 1, but combined stable and improved
and compared them to “declined.”

Selected Demographic, Socioeconomic, Health and other Covariates
Other covariates included in the analyses were demographic characteristics (sex,
age), cohabitants, social networks (siblings, children), socioeconomic characteristics
(education, employment), and single measures of health including aging-related chronic
conditions, acute health events (immobilisations, falls, fractures), and health behaviours
(smoking, physical activity) (Table 1).8, 15, 24, 33

Temporality of variables
We measured the variables over two consecutive waves. We measured living
arrangements at wave t+1 and all other variables at wave t. We created the main exposure
variable of interest, clinically significant change in SF-36, by subtracting SF-36 at t from
SF-36 at t+1. We treated this variable of clinically significant change in SF-36 as a
variable at wave t just as all other covariates. In our analyses, two consecutive waves of
data constituted one analytical wave, and participants could contribute up to two
analytical waves (baseline to Year 5, and Year 5 to Year 10) over the 3 waves of CaMos
data used in this study.

Analysis
We described the data in the following three ways. First, we described
characteristics of participants at baseline. Second, we reportrd living arrangements and
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the mean SF-36 scores (physical and mental components separately) across the three
waves. Third, we detailed changes in SF-36 scores and changes in living arrangements
across the three waves. We reported all descriptive analyses separately by sex and age
group.
We ran generalized estimating equations (GEE) logistic regression models to
assess the longitudinal association between clinically-significant change in physical and
mental health and future living arrangements, taking into account that measurements
from the same individual over time are correlated.96 We used a logistic link function and
an exchangeable correlation structure as appropriate for our marginal (or populationaveraged) model.96, 97 We reported odds ratios98 and used the standard p<0.05 cutoffs to
establish statistical significance. We used Stata 1199 for all analyses.
Data access was approved by the CaMos Research Group Data Analysis and
Publications (DAP) Committee, and approval to conduct the study was provided by the
Dalhousie University Health Sciences Research Ethics Board (HSREB, see Appendix C).

3.5 RESULTS
The baseline sample was split approximately evenly between those under 65 years
of age (2,485 women, 1,040 men) and those over 65 years (2,514 women, 857 men).
Participants were predominantly female, married, and Canadian-born (Table 1). Living
arrangements tended to be very stable, with the vast majority of both females (97.8%)
and males (99.5%) remaining in standard community housing after 10 years of
observation (Table 2). The percentage of participants living in aging-specific dwellings
increased by age, particularly for females. For those <65 years at baseline, proportions of
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females and males living in aging-specific dwellings by Year 10 was fairly similar,
although slightly higher for females, but overall numbers were very small (0.2% of
women, 0.1% of men). For those 65 years at baseline, a substantially higher proportion
of females than males were living in aging-specific dwellings by Year 10, although
numbers were still small (2% of women, 0.4% of men) (Table 2). All who moved to
aging-specific housing by Year 5 remained so at Year 10 (see Appendix B).
Overall health, as measured by the PCS and MCS, demonstrated different trends
when viewed as population means rather than change trajectories. At baseline, mean
PCS were lower than the established Canadian norm of 50 for adult women (49.7) and
men (51.4).100 PCS mean for women <65 years was 49.0 and for women 65 years was
45.0 at baseline. PCS mean for men <65 years was 50.8 for men <65 years and for men
65 years was 47.6 at baseline. In contrast, MCS were higher than Canadian norms for
adult women (50.9) and men (52.6)100 MCS mean for women <65 years was 52.5 and for
women 65 years was 54.2 at baseline. MCS mean for men <65 years was 53.8 for men
<65 years and for men 65 years was 55.7 at baseline. Mean PCS tended to gradually
decrease across time for both females and males, and to a greater degree for females. In
contrast, mean MCS showed consistent gradual upward trends for both females and
males (Table 2). However, trajectories for both PCS and MCS demonstrated
considerable change in either direction (improvement or decline) into Year 5 and 10
(Table 3). While percentages of overall health instability were similar between age
groups, health status decline in combination with older age was associated with living in
aging-specific housing, although the small numbers render any inferences as potentially
unreliable (Table 3).
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Our logistic regression analysis showed that a clinically-significant decline in the
SF-36 PCS was associated with a statistically significant, increased likelihood (OR
1.41, CI 1.08 - 1.85) of living in aging-specific dwellings within 5 years, compared to
stable or clinically-significant improvement in PCS and adjusting for all other variables
in the model. However, no relationship was evident between clinically-significant
changes in SF-36 MCS and future living arrangements (OR 1.00, CI 0.72 - 1.39)
(Table 4).
A number of covariates demonstrated a statistically significant increased
likelihood of living in aging-specific dwellings within 5 years. Compared to those aged
less than 60 years, older age groups substantially increased the likelihood of living in an
aging-specific dwelling (OR 4.09, CI 1.55 - 10.81 for those aged 70-79 years, and OR
12.7, CI 4.61 - 34.95 for those aged 80). Retirement also increased the likelihood
substantially (OR 9.61, CI 1.28 - 72.30) over being employed full time, as did
unemployment (OR 11.53, CI 1.50 - 88.83). The number of aging-related chronic
conditions showed dose-response risk relationships with living in aging-specific
dwellings—although having one condition was not significant, having two chronic
conditions increased likelihood over no conditions (OR 1.89, CI 1.16 - 3.09) and having
three or more conditions showed an even stronger negative effect (OR 2.57, CI 1.56 4.25). While having 1 or 2 siblings was not significant compared to having none, having
3 or more siblings increased likelihood of living in aging-specific dwellings within 5
years (OR 2.31, CI 1.03 - 5.21). Falls were the only statistically significant acute health
covariate to increase likelihood of living in aging-specific dwellings (OR 1.42, CI 1.03 1.95) over no falls (Table 4).
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Covariates that decreased the likelihood of living in aging-specific housing within
five years included living with a spouse or partner as a cohabitant (OR 0.36, CI 0.25 0.53), compared to living alone; having a medium or high level of physical activity (ORs
0.61, CI 0.46 - 0.83 and 0.42, CI 0.28 - 0.62, respectively), compared with low activity;
and having a social network that includes one or two children (ORs 0.52, CI 0.27 - 1.00
and 0.57, CI 0.35 - 0.92, respectively), over having no children (Table 4).

3.6 DISCUSSION
This study examined the association between change in health status and future
living arrangements. Specifically, our study showed that a clinically-significant decline
in physical health, as measured by a 5-point change in the SF-36 PCS, increased the
likelihood of living in aging-specific rather than standard dwellings within five years by
41%, compared to those who did not experience a decline. We did not find a similar
association with decline in mental health, as measured by the SF-36 MCS. To our
knowledge this is the first study that has examined the effects of HRQOL on aging
in place.
The literature, though small, demonstrates the effectiveness of the SF-36 PCS in
predicting future health-related outcomes.71, 93, 94 Health-related outcomes, such as
hospitalisations and inability to work, in turn can directly affect living arrangements. Our
study findings augment this small literature on the predictability of the SF-36 PCS: a 5point decline is predictive of living in aging-specific dwellings within five years.92, 95
The relationship between mental health and future living arrangements was
unclear in our findings, likely due to five factors. Firstly, although the SF-36 questions
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differentiate between limitations due to “physical” or “emotional” health, it is possible
that individuals might attribute difficulties related to cognitive function as physical rather
than emotional.10 Secondly, there may be crossover effects between mental health and
physical health or health behaviours that modify the direct association of mental health
with aging in place.46, 79, 95, 101-104 Thirdly, the effects of mental health and aging in place
are likely reciprocal, making it difficult to unpack relative effects.23 Fourthly, there may
be interactions between mental health and optimistic outlook57, 66, 105, 106 that may dilute
or mask the impact of the mental health construct measured by the SF-36. Finally, there
is likely survivor bias due to loss to follow-up of the generally sicker participants over the
course of the ten-year study.83
Our study also confirmed two known key ‘protective’ factors to reducing the
likelihood of living in aging-specific living arrangements. Living with a spouse/partner
showed a strong ‘protective’ effect in our model.35, 38, 40, 46, 47 Having children to provide
support was also ‘protective’ to this association.8, 19, 23, 24, 43, 48, 49, 107 Although we did not
confirm an overall dose-response effect between number of children and reduction in
likelihood of ability to age in place—having more than two children did not show a
statistically-significant effect on aging place—this is likely a function of small numbers
in the modelling rather than a true effect. If it is a true effect, there is some evidence that
this may be due to smaller families being more focused on supporting their few members,
whereas children in larger families may assume others are ‘taking care of it.’108
Our study uniquely contributes to a small but growing body of evidence that
physical activity is a key factor in supporting and promoting aging in place,95 and
successful aging overall.22, 54, 55, 107, 109 Specifically, our findings demonstrate the
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importance of engaging in moderate to high levels of physical activity in order to
maintain aging in place. Our findings also support existing literature that older age and
reduced financial resources (measured using employment status), not surprisingly,
substantially increase the likelihood of living in aging-specific living arrangements within
five years.4, 8, 33, 41, 46, 110-112 However, our measure of financial resources is non-ideal.
We wanted to investigate the impact of income levels on the relationship between health
and aging in place because financial resources are important to enabling aging in place.
Unfortunately, our dataset did not include a comparable income variable across the three
data collection waves and we therefore utilized the most related sociodemographic
variables available to us: employment and education. Education did not show
significance in the model, while some categories of employment status were significant.
However, while an employment status of unemployed may be more readily accepted as a
reasonable indication of limited financial means, retirement status cannot be seen as such.
For example, a widow relying solely on a federal pension for income and a retired
professional with full employment pension as well as federal pension benefits would
experience drastically different income levels. Therefore, while our findings align with
existing literature about the effect of income on aging in place, we interpret these results
with caution, and recommend inclusion of an income variable in future studies.
Two other factors showed statistically significant effects on the likelihood of
living in aging-specific living arrangements within five years. Aging-related chronic
conditions displayed an expected dose-response relationship with maintaining aging in
place, with two or more chronic diseases showing statistical significance in increasing
likelihood of not aging in place.22, 24, 25, 40, 59 Of the acute health events we examined,
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falls were the only measure that was a statistically significant risk factor against aging in
place. This finding contributes to the small existing literature on long term effects of falls
on living arrangements.24, 61
Although our study contributes to an understanding of the roles that physical
health status, physical activity, and falls play in future aging in place, there are some
limitations. The literature indicates that living arrangements are substantially different
between the sexes.4, 8, 24, 33, 40, 41 Unfortunately, in spite of our large sample size, we were
unable to run separate analyses by sex due to the rarity of the outcome, living in agingspecific housing. In combination with using a predominantly female sample (73.5%
female at baseline) it is therefore likely that our results more closely reflect the female
rather than male experience of the effects of health on living arrangements. For future
research we recommend use of a population-based dataset sufficiently large to conduct
separate analyses by sex.
Due to the rarity of the outcome, it was not possible to explore a more nuanced
conceptualization of dwelling status. Restricted to a dichotomization of living in
standard community dwellings or in aging-specific dwellings, we would have preferred to
differentiate more fully among types of aging-specific dwellings in order to capture
gradual dwelling status transitions in our longitudinal data. In particular we anticipate
that differentiating between institutionalization and the many independent and assisted
living options also available would have been very informative.
As is inevitable in longitudinal studies involving older participants, loss to followup is a limitation for our study. After 10 years, loss to follow-up for the full CaMos study
was 33% of baseline (approximately 40% deaths, 37% refusals and 23% loss of contact,
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data not shown). Overall loss to follow-up for our subset at Year 10 was 29% of
baseline. A substantially higher proportion of participants who moved to aging-specific
housing in Year 5 were lost to follow-up in Year 10, compared to those who were aging
in place. Given that those lost to follow-up were older and physically sicker, the
remaining sample contains the healthier survivors.83 Our findings, therefore, reflect this
healthier population, and it is likely that the real relationship between physical and mental
health and future living arrangements in the population is underestimated in our
results.81, 83
Our dataset afforded a number of notable advantages, including: populationbased sampling, prospective study design with a lengthy follow-up period (10 years), and
extensive participant characterization including use of the SF-36.100, 113 The SF-36 is one
of the most validated and widely-used HRQOL generic health profile instruments in both
clinical and population-based research settings in over sixty countries, including Canada,
and is thus ideal for comparisons with other studies.68, 68-74, 81, 86, 92, 100, 114-126 The SF-36 is
suitable for use in middle-aged, senior, and elderly populations,68, 127-131 and is sensitive
to change and thus appropriate for longitudinal investigations.68, 74, 87, 90, 132-136 The main
advantage of the SF-36 over single health measures is its ability to assess a broad range
of physical, psychological and social aspects of overall health using three different types
of self-reported information: symptoms, functions, and sense of well-being.63, 64, 67-75
Thus, using the SF-36 PCS and MCS provides a new and useful lens through which to
investigate the longitudinal relationship between health and aging in place.
To summarise, this study provides a unique perspective on the effect of health on
ability to age in place. To our knowledge only one other study53 has examined the effects
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of changes in overall health status on future living arrangements, and ours is the only
study to employ the MOS SF-36. By using a comprehensive HRQoL instrument, we
were able to examine the association of clinically-significant change in both physical and
mental health to future aging in place. We found that change in physical health status
plays a role in future ability to age in place, independently of a number of individual
physical health measures. Therefore a change in physical health could be a signal for
individuals and their families to consider options for making housing and care
adjustments to prevent or defer future institutionalisation. In addition, our findings
support emerging understanding that staying physically active and maintaining health can
help individuals stay out of institutions.
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3.7

TABLES

Table 1

Study sample characteristics at baseline (CaMos data, 1995-2007)

Total (n=6,896)
Baseline age (Years)
Less than 60
60—69
70—79
80+
Cohabitants
Live alone
Live with spouse/partner
Live with other(s)*2
Social Networks (means)
Siblings
Children*1
Education (highest level)
Less than High School
High School
Some post-secondary
University degree or more
Employment status
Employed--Full time
Employed--Part time*3
Retired
Not employed*4
SF36--Summary Scores (Means)--Range 1-100
Physical Component Score (PCS; min 5.53, max 72.03)
Mental Component Score (MCS; min 5.76, max 74.73)
Aging-related chronic conditions*5
None
1
2
3 or more
Acute health events
Immobilisation (confined to bed/chair > 1 month)
Falls (past month/year)
Fractures (past year)
Smoking status
Never smoker
Former smoker
Current smoker
Physical activity (past year)*6
Low weekly physical activity (bottom tertile)
Medium weekly physical activity (middle tertile)
High weekly physical activity (top tertile)

Females
N
%
4,999
73.5

Males
N
%
1,897
26.5

1,673
1,799
1,269
258

33.5
36.0
25.4
5.1

745
637
433
82

39.3
33.6
22.8
4.3

1,579
2,962
458

31.6
59.3
9.2

357
1,466
74

18.8
77.3
3.9

4
3

(SD 3.3)
(SD 1.8)

4
3

(SD 3.3)
(SD 1.5)

1,940
779
1,664
616

38.8
15.6
33.3
12.3

628
237
560
472

33.1
12.5
29.5
24.9

851
538
2,229
1,381

17.0
10.8
44.6
27.6

631
154
1,031
81

33.3
8.1
54.4
4.3

47.0
53.3

(SD 10.1)
(SD 8.7)

49.4
54.6

(SD 8.8)
(SD 7.8)

1,891
1,740
868
500

37.8
34.8
17.4
10.0

862
665
259
111

45.4
35.1
13.7
5.9

630
308
5

12.6
6.2
0.1

246
119
1

13.0
6.3
0.1

2,668
1,682
649

53.4
33.7
13.0

599
998
300

31.6
52.6
15.8

27.3
38.5
34.2

648
630
617

34.2
33.3
32.6

1,365
1,925
1,708

*1 Data comes from Year 5
*2 Includes: Other relative (daughter/son-in-law, grandchild, niece/nephew), friend, housekeeper, roommate, boarder/tenant
*3 Includes: Employed PT, disability, self-employed, sick leave
*4 Includes: FT homemaker, unemployed, student, volunteer, leave of absence
*5 Includes: Osteoporosis, osteoarthritis, hypertension, heart attack(s), stroke/TIA(s), neuromuscular disease (incl. Parkinson's, MS),
respiratory disease (incl. COPD, asthma, emphysema, chronic bronchitis), diabetes Type(s) 1&2
*6 Values derived as follows. The original categorical variable that captured average hours per week of moderate, vigorous and
strenuous activity was transformed to a numeric variable by assigning the centre value in the category's range. A new weighted
numeric variable was then created according to the Kirkland method137 by calculating each individual's amount of moderate activity +
vigorous (*1.5) + strenuous (*2.0) activity minutes per week. The variable was then split into tertile categories as shown.

51

Table 2

Living arrangements and HRQOL by sex and age group across waves
Baseline (n=6,896)

FEMALE
Living arrangements (standard)*1
Living arrangements (aging-specific)*2
SF-36 PCS (means)*3
SF-36 MCS (means)*4

MALE
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Living arrangements (standard)*1
Living arrangements (aging-specific)*2
SF-36 PCS (means)*3
SF-36 MCS (means)*4

*1
*2
*3
*4

Year 5 (n=6,896)

Year 10 (n=4,904)

<65yrs

>=65yrs

<65yrs

>=65yrs

<65yrs

>=65yrs

at baseline

at baseline

at baseline

at baseline

at baseline

at baseline

n

%

n

%

n

%

n

%

n

%

n

%

2,485
0
49.0
52.5

36.0%
0%
(SD 9.7)
(SD 9.0)

2,514
0
45.0
54.2

36.5%
0%
(SD 10.1)
(SD 8.3)

2,479
3
47.7
53.8

35.9%
0.04%
(SD 10.1)
(SD 8.7)

2,434
79
42.2
54.8

35.3%
1.1%
(SD 11.1)
(SD 8.4)

2,044
8
47.1
54.2

41.7%
0.2%
(SD 9.9)
(SD 8.4)

1,451
99
40.9
55.1

29.6%
2.0%
(SD 10.6)
(SD 8.4)

n

%

n

%

n

%

n

%

n

%

n

%

1,040
0
50.8
53.8

15.1%
0%
(SD 8.4)
(SD 8.2)

857
0
47.6
55.7

12.4%
0%
(SD 8.9)
(SD 7.1)

1,038
2
50.0
54.9

15.1%
0.03%
(SD 8.5)
(SD 7.3)

841
15
44.5
55.5

12.2%
0.2%
(SD 10.5)
(SD 7.7)

821
3
49.0
55.6

16.7%
0.1%
(SD 8.6)
(SD 6.6)

453
21
43.1
55.7

9.2%
0.4%
(SD 10.0)
(SD 7.7)

standard living arrangements (i.e., house, apartment, condo)
aging-specific living arrangements (i.e., lodge, nursing home, extended care home, chronic care hospital, independent seniors housing)
SF-36 Physical Component Score (PCS)
SF-36 Mental Component Score (MCS)

NOTE1: Living Arrangements--5 missing in Year 5; 4 missing in Year 10
NOTE2: Lost to followup--1,992 participants between Years 5 and 10
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Table 3

Change in SF-36 and change in living arrangements, by sex and age group across waves
Living arrangements
<65 years at baseline
At Year 5
Standard*3

SF-36 scores
FEMALES

(n)

(%)

>=65 years at baseline

At Year 10

Aging-spec*4

Standard*3

(n)

(n)

(%)

(2,462 person waves)

At Year 5

Aging-spec****

(%)

(n)

(%)

(2,042 person waves)

Standard*3

(n)

(%)

At Year 10

Aging-spec****

(n)

(%)

(2,467 person waves)

Standard*3

(n)

(%)

Aging-spec****

(n)

(%)

(1,535 person waves)
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Change in SF-36 PCS score*1
Improved -- n (%)
Stable*2 -- n (%)
Declined -- n (%)

481
1,315
664

19.5%
53.4%
27.0%

0
2
0

0%
0.1%
0%

384
1,113
537

18.8%
54.5%
26.3%

4
1
3

0.2%
0.05%
0.1%

379
1,148
868

15.4%
46.5%
35.2%

15
26
31

0.6%
1.1%
1.3%

216
678
543

14.1%
44.2%
35.4%

18
31
49

1.2%
2.0%
3.2%

Change in SF-36 MCS score*1
Improved -- n (%)
Stable*2 -- n (%)
Declined -- n (%)

653
1,400
407

26.5%
56.9%
16.5%

0
1
1

0%
0.04%
0.04%

417
1,251
366

20.4%
61.3%
17.9%

4
3
1

0.2%
0.1%
0.05%

577
1,343
475

23.4%
54.4%
19.3%

21
36
15

0.9%
1.5%
0.6%

325
788
324

21.2%
51.3%
21.1%

27
54
17

1.8%
3.5%
1.1%

MALES

(1,035 person waves)

(822 person waves)

(845 person waves)

(472 person waves)

Change in SF-36 PCS score*1
Improved -- n (%)
Stable*2 -- n (%)
Declined -- n (%)

173
633
227

16.7%
61.2%
21.9%

0
2
0

0%
0.2%
0%

109
517
193

13.3%
62.9%
23.5%

0
2
1

0%
0.2%
0.1%

135
397
298

16.0%
47.0%
35.3%

2
9
0

0.2%
1.1%
0%

74
213
164

15.7%
45.1%
34.7%

1
8
12

0.2%
1.7%
2.5%

Change in SF-36 MCS score*1
Improved -- n (%)
Stable*2 -- n (%)
Declined -- n (%)

214
668
151

20.7%
64.5%
14.6%

1
1
0

0.1%
0.1%
0%

156
539
124

19.0%
65.6%
15.1%

1
1
1

0.1%
0.1%
0.1%

180
466
184

21.3%
55.1%
21.8%

2
10
3

0.2%
1.2%
0.4%

75
283
93

15.9%
60.0%
19.7%

8
7
6

1.7%
1.5%
1.3%

Abbreviations: Aging-spec, Aging-specific; PCS, SF-36 Physical Component Score; MCS, SF-36 Mental Component Score
*1 Clinically-significant change in SF-36 component scores calculated for between baseline-->Yr5 for living arrangements at Yr 5, and for between Yr5-->Yr10 for for living
arrangements at Yr10
*2 Stable SF-36 means change of <5 pts per 5 yr wave, ergo Improved or Declined indicate clinically-significant change (increase or decrease, respectively) of 5pts
*3 Standard living arrangements means living in standard housing (house, apartment, condominium)
*4 Aging-specific living arrangements means not aging in place (lodge, nursing home, extended care home, chronic care hospital, aindependent seniors housing)
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Table 4

Effects of change in SF-36 and covariates on future living arrangements
Unadjusted*6

Variables used in modelling*2
SF36--Clinically relevant change*1
PCS (ǫ5pts decline since previous wave)
MCS (ǫ5pts decline since previous wave)
Sex
Baseline Age (years)*8
<60
60—69
70—79
80+
Cohabitants*8
Live alone (ref)
Live with spouse/partner
Other (sibling, children, parents)
Social Network--Siblings
0 (ref)
1
2
3+
Social Network--Children
0 (ref)
1
2
3+
Education
Less than High School (ref)
High School
Some post-secondary
Univ Degree or more
Employment status*8
Employed--Full time (ref)
Employed--Part time*3
Retired
Other*4
Aging-related chronic conditions*5 *8
0 (ref)
1
2
3+
Acute health events
Immobilised (ever/since last interview)
Falls (past month/year)
Fractures (past year)
Smoking status
Never smoker (ref)
Former smoker
Current smoker
Physical activity (past year)*8
Low activity (bottom tertile)
Medium activity (middle tertile)
High activity (top tertile)

Fully Adjusted*7

Odds
Ratio

P Value

95%
Confidence
Interval

Odds
Ratio

P Value

95%
Confidence
Interval

1.92
1.05
1.74

0.00
0.77
0.00

1.47 - 2.49
0.76 - 1.45
1.21 - 2.50

1.41
1.00
0.94

0.011
0.986
0.757

1.08 - 1.85
0.72 - 1.39
0.61 - 1.43

ref
2.43
15.79
68.32

ref
0.035
0.000
0.000

ref
1.06 - 5.54
7.05 - 35.39
30.22 - 154.46

ref
1.00
4.09
12.70

ref
0.998
0.004
0.000

ref
0.38 - 2.64
1.55 - 10.81
4.61 - 34.95

ref
0.15
0.54

ref
0.000
0.006

ref
0.11 - 0.21
0.35 - 0.84

ref
0.36
0.68

ref
0.000
0.118

ref
0.25 - 0.53
0.42 - 1.10

ref
1.33
1.85
2.13

ref
0.518
0.142
0.052

ref
0.56 - 3.14
0.81 - 4.20
0.99 - 4.57

ref
1.72
2.17
2.31

ref
0.246
0.083
0.043

ref
0.69 - 4.31
0.90 - 5.22
1.03 - 5.21

ref
0.45
0.36
0.58

ref
0.008
0.000
0.002

ref
0.25 - 0.81
0.24 - 0.56
0.40 - 0.82

ref
0.52
0.57
0.69

ref
0.050
0.021
0.076

ref
0.27 - 1.00
0.35 - 0.92
0.46 - 1.04

ref
0.76
0.70
0.54

ref
0.206
0.035
0.007

ref
0.49 - 1.17
0.50 - 0.98
0.34 - 0.84

ref
1.07
1.03
1.09

ref
0.762
0.889
0.737

ref
0.68 - 1.69
0.71 - 1.49
0.67 - 1.76

ref
6.62
52.68
50.25

ref
0.070
0.000
0.000

ref
0.86 - 51.01
10.07 - 275.66
9.47 - 266.71

ref
2.05
9.61
11.53

ref
0.598
0.028
0.019

ref
0.14 - 29.19
1.28 - 72.30
1.50 - 88.83

ref
2.39
5.04
8.07

ref
0.000
0.000
0.000

ref
1.50 - 3.83
3.20 - 7.94
5.09 - 12.79

ref
1.29
1.89
2.57

ref
0.322
0.010
0.000

ref
0.78 - 2.13
1.16 - 3.09
1.56 - 4.25

1.24
1.91
2.55

0.322
0.000
0.012

0.81 - 1.89
1.44 - 2.54
1.23 - 5.31

1.15
1.42
1.49

0.544
0.032
0.314

0.73 - 1.81
1.03 - 1.95
0.68 - 3.25

ref
0.95
0.69

ref
0.755
0.134

ref
0.71 - 1.28
0.43 - 1.12

ref
1.23
1.29

ref
0.214
0.358

ref
0.89 - 1.71
0.75 - 2.20

ref
0.54
0.26

ref
0.000
0.000

ref
0.41 - 0.72
0.18 - 0.37

ref
0.61
0.42

ref
0.001
0.000

ref
0.46 - 0.83
0.28 - 0.62

Abbreviations: ref, reference category; LA, living arrangements (standard vs. aging-customised dwellings); var,
variable; PCS (SF36 Physical Component Score); MCS (SF36 Mental Component Score)
*1 SF-36 PCS & MCS scores change calculated for baseline-Year5 interval and for Year5-Year10 interval
*2 For time-dependent variables (other than PCS & MCS change) used baseline value for baseline-Year5 interval;
Year5 value for Year5-Yr10 interval
*3 Employed Part time includes: Employed part time, disability, self-employed, sick leave
*4 Other (employment status) includes: Homemaker full time, unemployed, student, volunteer, leave of absence
*5 Cumulative burden of chronic diseases over waves.
Includes: Osteoporosis, osteoarthritis, hypertension, heart attack(s), stroke/TIA(s), neuromuscular disease,
respiratory disease, diabetes (1&2)
*6 Living arrangements x <variable>
*7 Living arrangements x <all variables>
*8 Variable significant in Wald testing
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CHAPTER 4

CONCLUSION

Academic Summary:
The goal of this thesis was to examine the association between changes in overall
physical and mental health and future ability to age in place.
In Chapter 2 (Background) I reviewed the existing empirical evidence on
determinants of aging in place as found in a number of discourses, including gerontology,
healthy aging, independence in aging, aging in place, determinants of living
arrangements, determinants of institutionalisation, late life migration, and others. I
identified that there was insufficient investigation of overall health as a determinant of
aging in place in general, and almost no use of multi-dimensional measures of overall
physical and mental health, specifically.
In Chapter 3 (Manuscript) I conveyed the complete scope of the study, including
specific objectives, methods, results, and discussion. We found that a clinicallysignificant decline (5 pts) in overall physical health, as measured by the SF-36 summary
PCS (physical health) is associated with living in aging-specific dwellings within five
years, after adjustment for a wide range of sociodemographic, social network and healthrelated measures. We did not find a similar association with decline in overall mental
health, as measured by the SF-36 summary MCS (mental health). To our knowledge this
is the first study that has examined the effects of health-related quality of life (HRQOL)
on aging in place.
Our study also corroborates two known key ‘protective’ factors to reducing the
likelihood of living in aging-specific living arrangements: living with a spouse/partner
and having children to provide support. Our study also provides unique evidence about
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the ‘protective’ role of moderate to high levels of physical activity in supporting aging in
place.
We confirmed older age as a ‘risk’ factor known to substantially increase the
likelihood of living in aging-specific living arrangements within five years. We also
found that increasing burdens of aging-related chronic diseases increase risk of not being
able to age in place, as do falls.
While this study has contributed new empirical findings to the body of knowledge
about determinants of aging in place, future work in larger datasets should test these
results separately by sex, which will add additional important evidence, given that we
know the experience of aging in place, as well as aging overall, differs substantially by
sex. Including a measure of income status is also desirable.
In summary, this thesis investigation provides a unique perspective on the effect
of HRQOL scores on future ability to age in place. To our knowledge no populationbased longitudinal Canadian research has focused on overall health as a determinant of
living arrangements.

Personal Reflections:
The journey of developing a research proposal, securing data, conducting
analyses, and writing up and pondering the meaning of the results has taught me a
number of valuable scholarly lessons and skills:
x

Focusing an inquiry when surrounded by an ocean of information

x

Research skills like data management, GEE longitudinal analysis, and how to use
Stata software
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x

Increased respect for the skills required for sound scientific inquiry

x

Increased compassion toward other researchers about the compromises that
inevitably have to be made to the ‘perfect’ study in order to complete the ‘doable’
study

I have also learned a great deal about aging in general, and living arrangements
for older persons specifically:
x

Urgency for research and public policy to respond to the rapid aging of
populations worldwide

x

Heterogeneity of the aging experience, as opposed to stereotypes

x

Substantially different aging and living arrangements experience for women than
for men

x

Expansion of a simplistic personal view of living arrangements for older persons.
My experience with older relatives has been that they have always lived in their
own house or apartment or with a family member until they passed away or
(rarely) unless they needed 24 hour medical care (generally at the very end of
their lives)—my understanding of the multi-faceted reality of the living
arrangement environment has been expanded a hundred-fold through my thesis
readings

67

BIBLIOGRAPHY

Abbott J, Hart A, Morton AM, Dey P, Conway SP, Webb AK. Can health-related quality
of life predict survival in adults with cystic fibrosis? Am J Respir Crit Care Med
2009;179(1):54-8.
Alonso J, Ferrer M, Gandek B, Ware JE Jr, Aaronson NK, Mosconi P, et al. Healthrelated quality of life associated with chronic conditions in eight countries: results from
the International Quality of Life Assessment (IQOLA) Project. Qual Life Res
2004;13(2):283-98.
An JY, An K, O'Connor L, Wexler S. Life satisfaction, self-esteem, and perceived health
status among elder Korean women: focus on living arrangements. J Transcult Nurs
2008;19(2):151-60.
Anderson RT, Aaronson NK, Wilkin D. Critical review of the international assessments
of Health-Related Quality of Life. Qual Life Res 1993;2(6):369-95.
Andresen EM, Meyers AR. Health-related quality of life outcomes measures. Arch Phys
Med Rehabil 2000;81(12 Suppl 2):S30-45.
Baker MW. Creation of a model of independence for community-dwelling elders in the
United States. Nurs Res 2005;54(5):288-95.
Bergman S, Jacobsson LT, Herrstrom P, Petersson IF. Health status as measured by SF36 reflects changes and predicts outcome in chronic musculoskeletal pain: a 3-year
follow up study in the general population. Pain 2004;108(1-2):115-23.
Bize R, Johnson JA, Plotnikoff RC. Physical activity level and health-related quality of
life in the general adult population: A systematic review. Prev Med 2007;45(6):401-15.
Borrayo EA, Salmon JR, Polivka L, Dunlop BD. Utilization across the continuum of
long-term care services. Gerontologist 2002;42(5):603-12.
Bosch JL, Hunink MG. The relationship between descriptive and valuational quality-oflife measures in patients with intermittent claudication. Med Decis Making
1996;16(3):217-25.
Bowling A, Iliffe S. Psychological approach to successful ageing predicts future quality
of life in older adults. Health Qual Life Out 2011; 01;9(1):13-22.

68

Bradley D, E. Litwak and Longino’s Developmental Model of Later-Life Migration:
Evidence from the American Community Survey, 2005–2007. J Appl Gerontol
2011;30(2):141-58.
Bradley DE, Longino CF, Stoller EP, Haas III WH. Actuation of mobility intentions
among the young-old: An Event-history analysis. Gerontologist 2008;48(2):190-202.
Brazier JE, Yang Y, Tsuchiya A, Rowen DL. A review of studies mapping (or cross
walking) non-preference based measures of health to generic preference-based measures.
Eur J Health Econ 2010;11(2):215-25.
Brown JW, Liang J, Krause N, Akiyama H, Sugisawa H, Fukaya T. Transitions in living
arrangements among elders in Japan: Does health make a difference?. J Gerontol Ser BPsychol Sci Soc Sci 2002;57B(4):S209.
Bures RM. Living arrangements over the life course. J Fam Issues 2009;30(5):579-85.
Burholt V, Nash P. Short Form 36 (SF-36) Health Survey Questionnaire: normative data
for Wales. J Public Health 2011;33(4):587-603.
Burr JA, Mutchler JE. Residential independence among older persons: community and
individual factors. Popul Res Policy Rev 2007;26(1):85-101.
Cahill E, Lewis LM, Barg FK, Bogner HR. "You don't want to burden them:" Older
adults' views on family involvement in care. J Fam Nurs 2009;15(3):295-317.
Calvert MJ, Freemantle N. Use of health-related quality of life in prescribing research.
Part 1: Why evaluate health-related quality of life? J Clin Pharm Ther
2003;28(6):513 21.
The Cambridge Handbook of Age and Ageing. Cambridge UK: Cambridge University
Press; 2005.
Canadian Healthcare Association. New Directions for Facility-Based Long Term Care.
Ottawa ON: Canadian Healthcare Association; 2009.
Canadian Institute for Health Information. Improving the Health of Canadians: Exploring
Positive Mental Health. Ottawa: Canadian Institute for Health Information;
2009 March 3.
Carrière G. Seniors’ use of home care. Health Rep 2006;17(4):43-7.
Centers for Disease Control and Prevention (CDC). Health-Related Quality of Life
(HRQOL). http://www.cdc.gov/hrqol/concept.htm (accessed 2012 Jan 08).
Chan N, Anstey KJ, Windsor TD, Luszcz MA. Disability and depressive symptoms in
later life: The Stress-buffering role of informal and formal support. Gerontology
2011;57(2):180-9.

69

Chappell NL. Aging and mental health. Soc Work Ment Health 2008;7(1):122-38.
Chappell NL, Dlitt BH, Hollander MJ, Miller JA, McWilliam C. Comparative costs of
home care and residential care. Gerontologist 2004;44(3):389-400.
Chappell N, McDonald L, Stones M. Chapter 11: Families and Aging. Aging in
Contemporary Canada. 2nd ed. Toronto: Pearson Education Canada; 2008. p. 270-99.
Chern JY, Wan TT, Pyles M. The stability of health status measurement (SF-36) in a
working population. J Outcome Meas 2000;4(1):461-81.
Christensen K, Doblhammer G, Rau R, Vaupel JW. Ageing populations: the challenges
ahead. Lancet 2009;374(9696):1196-208.
Ciairano S, Rabaglietti E, De Martin R, Giletta M. Older people's sense of coherence:
Relationships with education, former occupation and living arrangements. Ageing Soc
2008;28(8):1075-91.
Clayson DJ, Wild DJ, Quarterman P, Duprat-Lomon I, Kubin M, Coons SJ. A
comparative review of health-related quality-of-life measures for use in HIV/AIDS
clinical trials. Pharmacoeconomics 2006;24(8):751-65.
Coons SJ, Rao S, Keininger DL, Hays RD. A comparative review of generic quality-oflife instruments. Pharmacoeconomics 2000;17(1):13-35.
Davis MA, Moritz DJ. Living arrangements, changes in living arrangements, and survival
among community dwelling older adults. Am J Public Health 1997;87(3):371-7.
Deeg DJH. Health and quality of life. In: Mollenkopf H, Walker A, editors. Quality of
Life in Old Age: International and multi-disciplinary perspectives. Dordrecht NL:
Springer; 2007. p. 195-213.
Depp C, Vahia IV, Jeste D. Successful aging: Focus on cognitive and emotional health.
Annu Rev Clin Psycho 2010;6:527-50.
DeSalvo KB, Bloser N, Reynolds K, He J, Muntner P. Clinical Review: Mortality
prediction with a single general self-rated health question. J Gen Intern Med 2006;
03;21(3):267-75.
DeSalvo KB, Jones TM, Peabody J, McDonald J, Fihn S, Fan V, et al. Health care
expenditure prediction with a single item, self-rated health measure. Med Care
2009;47(4):440-7.
Dominick KL, Ahern FM, Gold CH, Heller DA. Relationship of health-related quality of
life to health care utilization and mortality among older adults. Aging Clin Exp Res
2002;14(6):499-508.

70

Duncombe W, Robbins M, Wolf DA. Place characteristics and residential location choice
among the retirement-age population. J Gerontol Ser B-Psychol Sci Soc Sci
2003;58(4):S244-52.
Dykstra PA, Fokkema T. Relationships between parents and their adult children: a West
European typology of late-life families. Ageing Soc 2011;31:545-69.
Essink-Bot ML, Krabbe PF, Bonsel GJ, Aaronson NK. An empirical comparison of four
generic health status measures. The Nottingham Health Profile, the Medical Outcomes
Study 36-Item Short-Form Health Survey, the COOP/WONCA charts, and the EuroQol
instrument. Med Care 1997;35(5):522-37.
Fan VS, Au DH, McDonell MB, Fihn SD. Intraindividual change in SF-36 in ambulatory
clinic primary care patients predicted mortality and hospitalizations. J Clin Epidemiol
2004;57(3):277-83.
Ferri C, James I, Pruchno R. Successful aging: Definitions and subjective assessment
according to older adults. Clin Gerontol 2009;32(4):379-88.
Finlayson M. Changes predicting long-term care use among the oldest-old. Gerontologist
2002;42(4):443-53.
Fryback DG, Lawrence WF, Martin PA, Klein R, Klein BE. Predicting Quality of Wellbeing scores from the SF-36: results from Beaver Dam Health Outcomes Study. Med
Decis Making 1997;17(1):1-9.
Gabriel SE, Kneeland TS, Melton LJ,3rd, Moncur MM, Ettinger B, Tosteson AN.
Health-related quality of life in economic evaluations for osteoporosis: whose values
should we use? Med Decis Making 1999;19(2):141-8.
Garratt AM, Ruta DA, Abdalla MI, Russell IT. SF 36 health survey questionnaire: II.
Responsiveness to changes in health status in four common clinical conditions. Qual
Health Care 1994;3(4):186-92.
Garster NC, Palta M, Sweitzer NK, Kaplan RM, Fryback DG. Measuring health-related
quality of life in population-based studies of coronary heart disease: comparing six
generic indexes and a disease-specific proxy score. Qual Life Res 2009;18(9):1239-47.
Gaymu J, Delbes C, Springer S, Binet A, Desesquelles A, Kalogirou S, et al.
Determinants of the living arrangements of older people in Europe. Eur J Popul -Rev Eur
Demogr 2006;22(3):241-62.
Geerlings SW, Beekman ATF, Deeg DJH, Van Tilburg W. Physical health and the onset
and persistence of depression in older adults: an eight-wave prospective communitybased study. Psychol Med 2000;30(2):369-80.

71

Geerlings SW, Beekman ATF, Deeg DJH, Twisk JWR, Van Tilburg W. The longitudinal
effect of depression on functional limitations and disability in older adults: an eight-wave
prospective community-based study. Psychol Med 2001;31(8):1361-71.
Giles LC, Glonek GF, Luszcz MA, Andrews GR. Do social networks affect the use of
residential aged care among older Australians? BMC Geriatr 2007;7:24.
Girardi Paskulin LM, Molzahn A. Quality of life of older adults in Canada and Brazil.
West J Nurs Res 2007;29(1):10-26.
Hamer M, Bates CJ, Mishra GD. Depression, physical function, and risk of mortality:
National Diet and Nutrition Survey in Adults Older Than 65 Years. Am J Geriatr
Psychiatr 2011;19(1):72-8.
Handbook of Aging and the Social Sciences. 6th ed. Burlington MA: Academic Press;
2006.
Hayes V, Morris J, Wolfe C, Morgan M. The SF-36 health survey questionnaire: is it
suitable for use with older adults? Age Ageing 1995;24(2):120-5.
Hays JC. Living arrangements and health status in later life: A Review of recent
literature. Public Health Nurs 2002;19(2):136-51.
Haywood KL, Garratt AM, Fitzpatrick R. Quality of life in older people: a structured
review of generic self-assessed health instruments. Qual Life Res 2005;14(7):1651-68.
Healthy Aging and Wellness Working Group. Healthy Aging in Canada: A New Vision,
A Vital Investment - from Evidence to Action--a background paper prepared for the
Federal, Provincial and Territorial Committee of Officials (Seniors). Ottawa: Public
Health Agency of Canada; September 2006.
Hemingway H, Stafford M, Stansfeld S, Shipley M, Marmot M. Is the SF-36 a valid
measure of change in population health? Results from the Whitehall II Study.
BMJ 1997;315(7118):1273-9.
Holt-Lunstad J, Birmingham W, Jones BQ. Is there something unique about marriage?
The relative impact of marital status, relationship quality, and network social support on
ambulatory blood pressure and mental health. Ann Behav Med 2008;35(2):239-44.
Hong S, Chen L. Contribution of residential relocation and lifestyle to the structure of
health trajectories. J Aging Health 2009;21(2):244.
Hopman WM, Berger C, Joseph L, Towheed T, Anastassiades T, Tenenhouse A, et al. Is
there regional variation in the SF-36 scores of Canadian adults? Can J Public Health
2002;93(3):233-7.

72

Hopman WM, Berger C, Joseph L, Towheed T, VandenKerkhof E, Anastassiades T, et
al. The natural progression of health-related quality of life: Results of a five-year
prospective study of SF-36 scores in a normative population. Qual Life Res
2006;15(3):527-36.
Hopman WM, Berger C, Joseph L, Towheed T, VandenKerkhof E, Anastassiades T, et
al. Stability of normative data for the SF-36: Results of a three-year prospective study in
middle-aged Canadians. Can J Public Health 2004;95(5):387-91.
Hopman WM, Harrison MB, Coo H, Friedberg E, Buchanan M, VandenKerkhof EG.
Associations between chronic disease, age and physical and mental health status. Chronic
Dis Can 2009;29(3):108-16.
Hopman WM, Towheed T, Anastassiades T, Tenenhouse A, Poliquin S, Berger C, et al.
Canadian normative data for the SF-36 health survey. Canadian Multicentre Osteoporosis
Study Research Group. CMAJ 2000;163(3):265-71.
Hughes ME, Waite LJ. Health in household context: Living arrangements and health in
late middle age. J Health Soc Behav 2002;43(1):1-21.
Idler EL, Kasl S. Health perceptions and survival: do global evaluations of health status
really predict mortality? J Gerontol 1991;46(2):S55-65.
Jay CL, Butt Z, Ladner DP, Skaro AI, Abecassis MM. A review of quality of life
instruments used in liver transplantation. J Hepatol 2009;51(5):949-59.
Jenkinson C, Coulter A, Wright L. Short Form 36 (SF-36) health survey questionnaire:
normative data for adults of working age. BMJ 1993;306(6890):1437-40.
Jenkinson C, Wright L, Coulter A. Criterion validity and reliability of the SF-36 in a
population sample. Qual Life Res 1994;3(1):7-12.
Joutsenniemi K, Martelin T, Martikainen P, Pirkola S, Koskinen S. Living arrangements
and mental health in Finland. J Epidemiol Commun H 2006;60(6):468-75.
Kaplan MS, Huguet N, Orpana H, Feeny D, McFarland BH, Ross N. Prevalence and
factors associated with thriving in older adulthood: A 10-Year population-based study. J
Gerontol A-Biol 2008;63A(10):1097-104.
Kharicha K, Iliffe S, Harari D, Swift C, Gillmann G, Stuck A. Health risk appraisal in
older people 1: are older people living alone an "at-risk" group? Br J Gen Pract
2007;57(537):271-6.
Kinsella K, Velkoff VA, U.S. Census Bureau - Living arrangements. Aging Clin Exp Res
2002;14(6):431-8.
Kirkland SA. Professor of Community Health & Epidemiology and Medicine, Dalhousie
University. Personal communication. 2012-05-17.

73

Kirkland S, Greaves L, Devichand P. Gender differences in smoking and self reported
indicators of health. BMC Womens Health 2004;4:S7.
Klavestrand J, Vingard E. The relationship between physical activity and health-related
quality of life: a systematic review of current evidence. Scand J Med Sci Sports
2009;19(3):300-12.
Kreiger N, Tenenhouse A, Joseph L, Mackenzie T, Poliquin S, Brown JP, et al. Research
Notes: The Canadian Multicentre Osteoporosis Study (CaMos): Background, Rationale,
Methods. Can J Aging 1999;18(3):376-87.
Lachman ME, Agrigoroaei S. Promoting functional health in midlife and old age: longterm protective effects of control beliefs, social support, and physical exercise. PLoS One
2010;5(10):e13297.
Lai DW. Older Chinese' attitudes toward aging and the relationship to mental health: an
international comparison. Soc Work Health Care 2009;48(3):243-59.
Layes A, Asada Y, Kephart G. Whiners and deniers – What does self-rated health
measure? Soc Sci Med 2012;75(1):1-9.
Leland N, Porell F, Murphy SL. Does fall history influence residential adjustments?
Gerontologist 2011;51(2):190-200.
Li LW, Zhang J, Liang J. Health among the oldest-old in China: Which living
arrangements make a difference? Soc Sci Med 2009;68(2):220-7.
Liang J, Brown JW, Krause NM, Ofstedal MB, Bennett J. Health and living arrangements
of older Americans: Does marriage matter? J Aging Health 2005;17(3):305-35.
Lima MG, de Azevedo Barros MB, Galvao Cesar CL, Goldbaum M, Carandina L, Goi
Porto Alves MC. Health-related behavior and quality of life among the elderly: a
population-based study. Rev Saude Publica 2011;45(3):485-93.
Lin J. The housing transitions of seniors. Canadian Soc Trends 2005;(79):22-6.
Litwak E, Longino CF. Migration patterns among the elderly: A Developmental
perspective. Gerontologist 1987;27(3):266-72.
Longino Jr CF, Bradley DE. Internal and International Migration. In: Binstock RH,
George LK, editors. Handbook of Aging and the Social Sciences. 6th ed. Burlington MA:
Academic Press; 2006. p. 76-93.
Luppa M, Luck T, Weyerer S, Knig H, Brhler E, Riedel-Heller S. Prediction of
institutionalization in the elderly—A systematic review. Age Ageing 2010;39(1):31-8.

74

McDowell I. Measuring Health: A Guide to Rating Scales and Questionnaires. Chapter
10: General Health Status and Quality of Life. 3rd ed. New York: Oxford University
Press; 2006.
McNiven JA, ASHPN. More Than Shelter: Housing Policy Kit for Seniors in Atlantic
Canada. Halifax NS: Atlantic Seniors Health Promotion Network; 2004.
McPherson BD, Wister A. Aging as a Social Process--Canadian Perspectives. 5th ed.
Don Mills ON: Oxford University Press; 2008.
Marr W, Millerd F. Migration of elderly households in Canada, 1991–1996: determinants
and differences. Popul Space Place 2004;10(6):435-54.
Martel L, Belanger A, Berthelot JM. Loss and recovery of independence among seniors.
Health Rep 2002;13(4):35-48.
Martikainen P, Nihtilä E, Moustgaard H. The Effects of socioeconomic status and health
on transitions in living arrangements and mortality: A Longitudinal analysis of elderly
Finnish men and women from 1997 to 2002. J Gerontol Ser B-Psychol Sci Soc Sci
2008;63B(2):S99-S109.
Martin LG, Freedman VA, Schoeni RF, Andreski PM. Trends in disability and related
chronic conditions among people ages fifty to sixty-four. Health Aff (Millwood)
2010;29(4):725-31.
Mayo N, Moriello C, Asano M, Spuy S, Finch L. The extent to which common healthrelated quality of life indices capture constructs beyond symptoms and function. Qual
Life Res 2011;20(5):621-7.
Meeks TW, Vahia IV, Lavretsky H, Kulkarni G, Jeste DV. A tune in "a minor" can "b
major": A review of epidemiology, illness course, and public health implications of
subthreshold depression in older adults. J Affect Disord 2011;129(1-3):126-42.
Milan A, Vézina M. Senior Women. Women in Canada: A Gender-based Statistical
Report. 6th ed. Ottawa ON: Statistics Canada; 2011.
Newsom JT, Huguet N, McCarthy MJ, Ramage-Morin P, Kaplan MS, Bernier J, et al.
Health behavior change following chronic illness in middle and later life. J Gerontol B
Psychol Sci Soc Sci 2012;67(3):279-88.
Ng TP, Broekman BFP, Niti M, Gwee X, Kua EH. Determinants of successful aging
using a multidimensional definition among Chinese elderly in Singapore. Am J Geriat
Psychiat 2009;17(5):407-16.
Nova Scotia Department of Seniors. 2009 Programs for Seniors. Halifax NS; 2009.
Ontario Medical Advisory Secretariat. Aging in the community: Summary of evidencebased analyses. Toronto: Ontario Medical Advisory Secretariat; 2008.

75

Orpana H, Ross N, Feeny D, McFarland B, Bernier J, Kaplan M. The natural history of
health-related quality of life: A 10-year cohort study. Health Rep 2009;20(1):29.
Ory MG, Cox DM. Forging ahead: Linking health and behavior to improve quality of life
in older people. Soc Indicators Res 1994;33(1-3):89.
Oswald F, Wahl HW. Housing and health in later life. Rev Environ Health 2004;19(34):223-52.
Papaioannou A, Kennedy CC, Ioannidis G, Sawka A, Hopman WM, Pickard L, et al. The
impact of incident fractures on health-related quality of life: 5 years of data from the
Canadian Multicentre Osteoporosis Study. Osteoporos Int 2009;20(5):703-14.
Perks T, Haan M. The Dwelling-type choices of older Canadians and future housing
demand: An Investigation using the Aging and Social Support Survey (GSS16). Can J
Aging 2010;29(3):445-63.
Pit SW, Shrestha R, Schofield D, Passey M. Health problems and retirement due to illhealth among Australian retirees aged 45-64 years. Health Policy 2010;94(2):175-81.
Plath D. International Policy Perspectives on Independence in Old Age. J Aging Soc
Policy 2009;21(2):209-23.
Prince M, Patel V, Shekhar Saxena, Maj M, Maselko J, Phillips MR, et al. Global mental
health 1 - No health without mental health. Lancet 2007;370(9590):859-77.
Rabe-Hesketh S, Skrondal A. Multilevel and longitudinal modeling using Stata. 2nd ed.
College Station, TX USA: StataCorp LP; 2008.
Ramage-Morin PL, Shields M, Martel L. Health-promoting factors and good health
among Canadians in mid- to late life. Health Rep 2010;21(3):45-53.
Ramsey SD, Berry K, Moinpour C, Giedzinska A, Andersen MR. Quality of life in long
term survivors of colorectal cancer. Am J Gastroenterol 2002;97(5):1228-34.
Revicki DA, Kaplan RM. Relationship between psychometric and utility-based
approaches to the measurement of Health-Related Quality of Life. Qual Life Res
1993;2(6):477-87.
Rowles GD, Ravdal H. Aging, place, and meaning in the face of changing circumstances.
In: Bass SA, editor. Challenges of the third age: Meaning and purpose in later life. New
York, NY US: Oxford University Press; 2002. p. 81-114.
Ryburn B, Wells Y, Foreman P. Enabling independence: Restorative approaches to home
care provision for frail older adults. Health Soc Care Comm 2009;17(3):225-34.
Sabia JJ. There's no place like home: A hazard model analysis of aging in place among
older homeowners in the PSID. Res Aging 2008;30(1):3-35.

76

Sarma S, Hawley G, Basu K. Transitions in living arrangements of Canadian seniors:
Findings from the NPHS longitudinal data. Soc Sci Med 2009;68(6):1106-13.
Seeman TE, Merkin SS, Crimmins EM, Karlamangla AS. Disability trends among older
Americans: National Health and Nutrition Examination Surveys, 1988-1994 and 19992004. Am J Public Health 2010;100(1):100-7.
Shankar A, McMunn A, Banks J, Steptoe A. Loneliness, social isolation, and behavioral
and biological health indicators in older adults. Health Psychology 2011;30(4):377-85.
Sirgy M, Michalos A, Ferriss A, Easterlin R, Patrick D, Pavot W. The Quality-of-Life
(QOL) research movement: past, present, and future. Soc Indicators Res
2006;76(3):343-466.
Stadnyk K, Calder J, Rockwood K. Testing the measurement properties of the Short
Form-36 Health Survey in a frail elderly population. J Clin Epidemiol
1998;51(10):827-35.
Stata/SE 11.2. http://www.stata.com/stata11/m (accessed 2011 Dec 04).
Statistics Canada. The Canadian Population in 2011: Age and Sex. Ottawa ON: Minister
of Industry, Government of Canada; Report No.: Catalogue no. 98-311-X2011001.
Statistics Canada. Different cohorts among the age pyramid of the Canadian population
in 2006. Census of Population, 2006.
http://www12.statcan.ca/english/census06/analysis/agesex/charts/chart7.htm (accessed
2008 Mar 31).
Statistics Canada. Portrait of the Canadian Population in 2006, by Age and Sex, 2006
Census. Ottawa ON: Minister of Industry; 2007. Report No.: Catalogue 97-551-XIE.
Statistics Canada. Senior Women. In: Lindsay C, Almey M, editors. Women in Canada :
a gender-based statistical report. 5th ed. Ottawa: Minister of Industry; 2006. p. 265-90.
Strohschein L. Spousal bereavement as a triggering mechanism for a loss of residential
independence among Canadian seniors. Res Aging 2011;33(5):576-97.
Sun X, Lucas H, Meng Q, Zhang Y. Associations between living arrangements and
health-related quality of life of urban elderly people: a study from China. Qual Life Res
2011;20(3):359-69.
Symons MJ, Moore DT. Hazard rate ratio and prospective epidemiological studies. J Clin
Epidemiol 2002;55(9):893-9.
Tang F, Lee Y. Social support networks and expectations for aging in place and moving.
Res Aging 2011;33(4):444-64.

77

Tomassini C, Glaser K, Wolf DA, Broese MI, Grundy E. Living arrangements among
older people: an overview of trends in Europe and the USA. Popul Trends 2004;115:2434.
Tran TV, Khatutsky G, Aroian K, Balsam A, Conway K. Living arrangements,
depression, and health status among elderly Russian-speaking immigrants. J Gerontol
Soc Work 2000;33(2):63-77.
Trottier H, Martel L, Houle C, Berthelot J, Légaré J. Living at home or in an institution:
What makes the difference for seniors. Health Rep 2000;11(4):49-61.
Twisk JWR. Applied longitudinal data analysis for epidemiology: a practical guide. 1st
ed. New York NY: Cambridge University Press; 2003.
United Nations (Department of Economic and Social Affairs, Population Division).
Living arrangements of older persons around the world. Report No.: Population Studies,
No.240. New York: United Nations; October 2006.
Vahia IV, Meeks TW, Thompson WK, Depp CA, Zisook S, Allison M, et al.
Subthreshold depression and successful aging in older women. Am J Geriatr Psychiatr
2010;18(3):212-20.
Van Gool CH, Kempen GIJM, Bosma H, van Boxtel MPJ, Jolles J, van Eijk JTM.
Associations between lifestyle and depressed mood: Longitudinal results from the
Maastricht aging study. Am J Public Health 2007;97(5):887-94.
Velkoff V. Future Research Directions in Living Arrangements and Well Being of the
Elderly. United Nations Secretariat, Department of Economic and Social Affairs,
Population Division Technical Meeting on Population Ageing and Living Arrangements
of Older Persons: Critical Issues and Policy Responses, New York. 2000 February 8-10.
United States Bureau of the Census; 2000.
Walters WH. Later-life migration in the United States: A review of recent research. J
Plan Lit 2002;17(1):37-66.
Walters SJ, Brazier JE. What is the relationship between the minimally important
difference and health state utility values? The case of the SF-6D. Health Qual Life
Outcomes 2003;1:4.
Ware JE Jr. SF-36 Health Survey Update. In: Maruish ME, editor. The use of
psychological testing for treatment planning and outcomes assessment: Volume 3:
Instruments for adults (3rd ed). Mahwah, NJ US: Lawrence Erlbaum Associates
Publishers; 2004. p. 693-718.
Ware JE Jr, Bayliss MS, Rogers WH, Kosinski M, Tarlov AR. Differences in 4-year
health outcomes for elderly and poor, chronically ill patients treated in HMO and fee-forservice systems. Results from the Medical Outcomes Study.JAMA 1996;276(13):1039 47.

78

Ware JE Jr., Kosinski M. SF-36® Physical & Mental Health Summary Scales: A Manual
for Users of Version 1. 2nd ed. Lincoln, Rhode Island: QualityMetric Incorporated; 2001.
Ware JE Jr, Kosinski M, Bayliss MS, McHorney CA, Rogers WH, Raczek A.
Comparison of methods for the scoring and statistical analysis of SF-36 health profile and
summary measures: summary of results from the Medical Outcomes Study. Med Care
1995;33(4 Suppl):AS264-79.
Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I.
Conceptual framework and item selection. Med Care 1992;30(6):473-83.
Wilken CS, Walker K, Sandberg JG, Holcomb CA. A qualitative analysis of factors
related to late life independence as related by the old-old and viewed through the concept
of locus of control. J Aging Stud 2002;16(1):73-86.
Wilmoth JM. Health trajectories among older movers. J Aging Health
2010;22(7):862-81.
Wood Dauphinee S, Gauthier L, Gandek B, Magnan L, Pierre U. Readying a US measure
of health status, the SF-36, for use in Canada. Clin Invest Med 1997;20(4):224-38.

79

APPENDIX A

Study objectives in diagrammatic format

Objective 1: Describe and compare the stability of physical and mental health status

and living arrangements over ten years..

Objective 2: Investigate whether clinically-significant change in physical or mental

health status predicts future living arrangements.
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APPENDIX B

Individual living arrangements transitions by sex
and baseline age group across waves

continued …
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Appendix B—cont’d: Individual living arrangements transitions by sex and
baseline age group across waves
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