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Abstract

Purpose: Disability is difficulty with or dependence on others to conduct activities of daily
living, such as bathing, eating and dressing; disablement is worsening disability measured over
time. Among long-term care residents, disability and disablement lower quality of life and
increase health care costs. Understanding the determinants of disability and disablement in this
population is critical to guide clinical practice and accountability policies in long-term care

homes.

Methods: This thesis is theoretically grounded in the Disablement Process Model. It consists of
a literature review and two retrospective studies done using Ontario health administrative data.
Study 1 features a critical literature review and analytic framework of the determinants of
disability and disablement in older adults. Study 2 examines the relative effect of long-term care
home versus resident characteristics in explaining residents’ disability. Study 3 focuses on the
association between disability and geriatric syndromes present at admission and disablement
experienced by long-term care residents over time. Hierarchical linear regression models were

used in both Studies 2 and 3.



Implications: The conceptually-grounded, evidence-based analytic framework from Study 1 can
be used to advance future research on disability and disablement in older adults, whether or not
they live in the community or long-term care. Study 2 demonstrates that the majority of variation
in disability among Ontario long-term care home residents is explained by residents’ geriatric
syndromes, not characteristics of the homes in which they live. Study 3 shows that residents with
lower disability at admission become disabled more rapidly over the course of their stay; our
exploration of possible mechanisms for this finding is relevant to frontline providers and

researchers alike.
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Chapter 1

Introduction

1 Overview

Self-care disability is difficulty with or dependence on others to conduct activities of daily living
(ADLs), such as bathing, eating and dressing (Gill, 2010). This dissertation distinguishes
between self-care disability (henceforth “disability’’) measured at one point in time and
disablement, which is intensifying disability measured over two or more time points (Verbrugge
& Jette, 1994). As the global population of older adults with multiple chronic conditions grows,
the population burden of disability is also expected to increase (Atun, 2015). Older adults with
disability experience more hospitalizations (Kruse, Petroski, Mehr, Banaszak-Holl, & Intrator,
2013), have higher health care costs (Lindholm, Gustavsson, Jonsson, & Wimo, 2013; Perrin et
al., 2011) and report lower quality of life (Andersen, Wittrup-Jensen, Lolk, Andersen, & Kragh-
Sorensen, 2004; Covinsky et al., 1999). Preventing or slowing the progression of disability and
disablement could thus improve older adults’ quality of life while reducing health system costs.
This imperative is particularly strong in long-term care home (LTCH) residents, in whom

disability and disablement are highly prevalent.

Evidence is needed to inform policy and practice related to disability and disablement in LTCH
residents. A conceptual framework of the factors that lead to disability and disablement could
help guide empirical research and evidence syntheses on disability. Empirical research is also
needed to identify correlates and causes of disability and disablement, as well as interventions to
prevent disablement; literature reviews could then synthesize these findings into policy- and
practice-relevant packages and identify avenues for future research. Despite a clear and growing
need for these kinds of research, evidence on the determinants of disability and disablement in

LTCH residents is sparse and inconclusive.



This dissertation aims to enhance understanding of disability and disablement in LTCH residents

by operationalizing a conceptual framework of disablement in older adults and using it to guide

two empirical studies of disability and disablement in Ontario LTCH residents. These three

related studies are presented in self-contained chapters (Table 1.1). Chapter 2 describes a critical

literature review of correlates of disability and disablement in older adults in the context of the
Disablement Process Model (DPM) (Verbrugge & Jette, 1994). These findings are then

operationalized in an analytic framework and recommendations to address common limitations

of existing evidence are made. Chapter 3 focuses on older adults in LTCHSs and empirically

examines how resident geriatric syndromes and chronic conditions, as well as features of LTCHs

are associated with disability. Chapter 4 expands on the findings of Chapter 3 by examining the

longitudinal relationship between disability at admission to LTCH, specific geriatric syndromes

and disablement in LTCH residents. Chapter 5 summarizes the main findings of these three

studies and identifies their potential applications to theory and practice, as well as limitations and

directions for future research.

Table 1.1: Summary of Research Aims and Methods for Dissertation Studies

Study Chapter Aims Methods
Summarize research on disability and N
disablement in the context of the DPM. Critical

Identify methodological limitations of existing

literature review
and conceptual

1 2 evidence on disability in older adults. -CH
Create DPM-based analytic framework to synthesis into
inform future research on disability among analytic
older adults. framework.
Identify which resident geriatric syndromes and
chronic conditions are most strongly associated
with disability in LTCH residents. Hierarchical
Examine whether these relationships are multivariable

2 3 moderated by residents’ sex, age or cognitive linear regression
status. using
Determine the proportion of variance in population-
resident disability explained by resident based health
characteristics versus LTCH characteristics. administrative
Test whether having high versus low disability data from

3 4 at admission to LTCH is associated with an Ontario.

increased rate of resident disablement over two
years.




e Examine whether balance impairment,
cognitive impairment, or or severe pain at
admission to LTCH are associated with an
increased rate of resisdent disablement over two
years.

This introductory chapter provides context for these studies by reviewing the ties between
resident disability and LTCH eligibility, funding, delivery and accountability structures in in
Ontario and Canada. Although Ontario’s LTCH residents are the focus of this dissertation,
discussion of these structures in the American LTCH context is included due to the many
similarities between these two systems. An overview of the conceptual framework and the
terminology used throughout the dissertation is also provided. The final section of this chapter
summarizes the rationale for this work and potential relevance of findings to research, policy and
practice. Abbreviations and definitions used throughout are summarized in Appendices 1.1 and
1.2.

2 Long-Term Care in Ontario, Canada

More than 200,000 older Canadians currently live in LTCHs, with approximately 76,535 of these
residents located in the province of Ontario (Statistics Canada, 2011; OLTCA, 2014). These
publicly-funded facilities are home to older adults whose care needs are greater than the level
provided by home care or retirement homes, but less than that provided in hospital (CIHI, 2013).
Most residents are admitted to LTCHSs from hospital or their own homes and spend the
remainder of their lives there. The majority of residents have some degree of disability and tend

to experience ongoing disablement throughout the duration of their stay (CIHI, 2013).

2.1 Eligibility for Long-Term Care in Ontario

A major reason LTCH demand is expected to increase in the coming years is that eligibility for
entry into LTCHSs in Ontario is strongly linked to disability. When older Ontarian adults or their
caregivers apply for entry to LTCHes, they are assessed by a Home Placement Coordinator, who
is employed by one of 14 Community Care Access Centres in 14 distinct regions (Local Health
Integration Networks — LHINS) of Ontario (OACCAC, 2011). To be eligible for entry to a LTCH



an individual must be at least 18 years old, insured under the Ontario Health Insurance Plan
(OHIP), and require either (a) 24-hour access to nursing care, (b) assistance with ADLs at
frequent intervals throughout the day or (c) constant supervision to ensure safety and well-being
(OACCAC, 2011).

Whether individuals meet criteria (a) through (c) is determined by their Resident Assessment
Instrument (RAI) Score. A RAI Score is the sum of individuals’ scores on validated scales that
measure independence in ADLs and instrumental ADLs, cognitive performance, mortality risk
and health resource needs (OACCAC, 2011). Once deemed eligible, individuals are ranked on a
waiting list for up to five LTCHSs in Ontario selected by applicants and their families. These
LTCHs prioritize entry for older adults with high levels of need (as defined above) and
inadequate community resources to help them (OACCAC, 2011). This process is detailed
elsewhere (OACCAC, 2011).

2.1.1 Disability and complexity are the norm in Ontarian and Canadian
LTCH residents

The emphasis on disability and high need in LTCH eligibility criteria is reflected in the
characteristics of Ontario LTCH residents, of whom 93% have multimorbidity, 62% have
Alzheimer’s disease or other dementias, 33% have a psychiatric diagnoses and 90% have
disability (OLTCA, 2014). The Ontario LTCH population is fairly representative of Canadian
LTCH residents, who are 85 years old on average, mostly female, multimorbid with high
prevalence of dementia and disability (Hirdes, Mitchell, Maxwell, & White, 2011; CIHI, 2013;
McGregor & Ronald, 2011). Concomitant with Ontario’s recent investment in resources to
facilitate aging at home and delay LTCH entry, older adults being admitted to LTCHSs today are
significantly more disabled and medically complex than those admitted as recently as five years
ago (OLTCA, 2014). A similar trend has been observed across Canada, where the level of
disability and multimorbidity among LTCH residents has increased significantly over the past
decade (McGregor & Ronald, 2011).



2.1.2 Comparability of Ontarian versus American LTCH residents

Ontario LTCH residents are fairly similar to American long-stay nursing home residents (Gillen,
Spore, Mor, & Freiberger, 1996; McGregor & Ronald, 2011). Long-stay nursing home residents
tend to be multimorbid women, older than 80 years of age, with mobility limitations and
moderate disability; similar to Ontario LTCH residents, they are unlikely to be discharged home
once they are admitted (Kaye, Harrington, & LaPlante, 2010; Quagliarello et al., 2005). This is
an important distinction from older American adults who require short-stay skilled nursing care
(e.g. 30 to 90 days following a hospitalization) and are cared for in US skilled nursing facilities
alongside long-stay residents. In Ontario, older adults with comparable short-stay care needs are
housed in Complex Continuing Care hospitals (OMHLTC, 2014), while extensive home care
services are used meet similar short stay complex needs in other Canadian provinces. Thus,
findings from studies of LTCH residents in Ontario are generalizable to long-stay nursing home

residents in the US, but not short-stay residents.
2.2 Funding of Long-Term Care in Ontario

Providing constant care for older adults with disability is expensive. In contrast with hospital and
physician care, which falls under the universality clause of the Canada Health Act, the amount of
public coverage for LTCHs is determined by individual provinces and territories (Canada Health
Act, 1984). In Ontario, the Ministry of Health and Long-Term Care (MOHLTC) heavily
subsidizes costs for 628 LTCHs; in 2014, $3.9 billion Ontario tax dollars (7.8% of the provincial
health budget) was used to fund LTCHSs (Berta, Laporte, & Wodchis, 2014; OLTCA, 2014).
Each of the 14 Ontario LHINSs is responsible for distributing provincial (MOHLTC) money to all
publicly-funded health care organizations (including LTCHS) in each region. In Ontario, LTCHs
receive standardized public funding per resident, per diem (~$137) in four separate “envelopes”:
(1) Nursing and Personal Care (~$91), (2) Program and Support Services ($11), (3) Raw food
($8) and (4) Other accommaodations ($27) (OMHLTC, 2011). All residents are covered by the
same base funding per diem in each envelope, except for Nursing and Personal Care, which is
case-mix adjusted for each resident (OMHLTC, 2011).



Case-mix is determined from each resident’s Resource Utilization Group (RUG), calculated
quarterly in Ontario using the Resident Assessment Instrument Minimum Data Set (RAI-MDS).
The RAI-MDS is a standardized, multidimensional assessment tool used to classify LTCH
residents into one of 34 RUG groups based on their clinical condition, physical and cognitive
function and past-14 day treatment (CIHI, 2014a, 2014b). Residents with higher disability scores
(based on degree of dependence in seven ADLS) are classified into more heavily reimbursed
RUG groups (OMHLTC, 2011).

Thus, LTCHs receive more funding per capita from the MOHLTC to care for older adults with
more disability; they also lose MOHLTC funding if they report improvements in their residents’
disability scores. At the end of each fiscal year, any unspent funds in any of the previously
described envelopes must be returned to the MOHLTC. LTCHs are only able to keep profits
from residents’ “other accommodation” funding envelope, including amounts paid by the
MOHLTC and additional amounts paid privately by residents at a provincially standardized rates
($56.93 per diem for basic accommodation) (OLTCA, 2014). In most Canadian provinces other
than Ontario the amount of co-pay is income-adjusted, whereas Ontario’s rate is uniform except
among low-income individuals for whom it is waived (McGregor & Ronald, 2011). Residents
who wish to live in semi-private or private rooms in publicly funded LTCHs must pay a higher
per diem rate (~$64-81), the profits of which can also be kept by LTCHs (OLTCA, 2014).

2.2.1 Comparison to LTCH Funding in the US

The minimum proportion (~30%) of LTCH costs paid for out-of-pocket by Ontario LTCH
residents is comparable with the average across other Canadian provinces (CIHI, 2005), and
slightly more than the 22% of expenses paid out-of-pocket by Medicaid LTCH residents (Kaye
et al., 2010; Miller & Nadash, 2014). This may be somewhat balanced out by the higher per diem
public funding ($172 per diem) American nursing homes receive per resident (Kaye et al., 2010).
In the US, state-funded Medicaid pays for most (>60%) long-term nursing home services for
older adults, whereas federally-funded Medicare covers the majority of hospital services and
short nursing home stays (30-90 days) for this group (Grabowski, Stewart, Broderick, & Coots,
2008). Similar to Canada, disability measured using the RAI-MDS is a key determinant of



Medicaid and Medicare LTCH reimbursements in the US (Arling, Kane, Lewis, & Mueller,
2005; OMHLTC, 2011).

2.2.2 Summary

From a public payer (MOHLTC) perspective, slowing disablement among Ontario LTCH
residents is desirable. Beyond the direct resident benefits of minimizing disability, the cost of
LTCHs for the MOHLTC would be reduced if residents’ disablement could be delayed or
prevented. These monetary stakes are high. For example, a report by Wodchis et al found that if
LTCH costs alone were reduced by 10% in the most costly 1% of Ontarians, $177 million could
be saved per annum (Wodchis, Austin, Newman , Corallo, & Henry, 2012). These fiscal
concerns related to long-term care are global: a recent Organisation for Economic Co-operation
and Development survey of 28 countries found that more than half of these countries identified
“ensuring fiscal and financial sustainability” among their chief goals for the long-term care
sectors in their countries (OECD, 2011). The financial incentive for reducing disability among

LTCH residents is clear.
2.3 Delivery of Long-Term Care in Ontario

Province-wide comparisons show that although residents in Ontario LTCHSs experience
disablement at a rate of 36% per year, residents in some Ontario homes had rates as low as 22%
(Hirdes et al., 2011). This variation across LTCHs suggests that there may be LTCH-level
factors that affect disablement. Estimates from studies in American LTCHSs indicate that between
8% and 25% of the variation in LTCH residents’ disablement is attributable to characteristics of
LTCHs (Phillips, Chen, & Sherman, 2008; Phillips, Shen, Chen, & Sherman, 2007), however
these studies have not been replicated in the Ontario context. The proceeding sections summarize

and compare Ontario’s LTCH delivery mechanisms to those in other settings.

One of the most discussed features of long-term care delivery associated with resident outcomes
is ownership status, which can be broadly separated into for-profit versus not-for-profit. Not-for-
profit LTCHSs in Ontario are municipally owned, attached to acute care hospitals, or owned and

operated by religious or community groups; in these facilities excess revenues are retained by



LTCHs and can be spent on home resources (i.e. staff hours, food), resident care, or other LTCH
costs (McGregor & Ronald, 2011). In for-profit LTCHSs (small privately-owned facilities and
large corporate chains), excess revenues are distributed among owners or shareholders
(McGregor & Ronald, 2011). In Canada the proportion of for-profit LTCHs is increasing and
57% of Ontario LTCHs are operated on a for-profit basis (Berta et al., 2014; Defending Public
Healthcare, 2014). Per diem provincial funding to LTCH residents is the same in Ontario,
regardless of whether an LTCH is for-profit or not-for-profit (McGrail, McGregor, Cohen, Tate,
& Ronald, 2007). The relatively high level of for-profit long-term care delivery in Ontario
renders this province the most comparable to regions in the US, in which approximately 70% of
Medicaid-funded long-stay (>90 day) nursing home beds are operated on a for-profit basis
(Hirth, Grabowski, Feng, Rahman, & Mor, 2014; Kaye et al., 2010).

Many studies have sought to determine whether for-profit versus not-for-profit LTCH ownership
affects resident outcomes. In their systematic review of 38 North American studies published
between 1990 and 2002, Hillmer et al found that quality was lower in for-profit LTCHs, but that
the relationship between profit status and quality of care was strongest in the lowest quality
studies and tenuous in more rigorous studies (Hillmer, Wodchis, Gill, Anderson, & Rochon,
2005). In their meta-analysis of 82 studies published from 1962 to 2003, Comondore et al
concluded that not-for-profit homes deliver higher quality care but that selection bias cast some
doubt on these associations (Comondore et al., 2009). Findings from other studies suggest that
overall quality in LTCHs may be affected by ownership type via mechanisms (e.g. staffing hours
per resident) that vary across contexts (Berta, Laporte, & Valdmanis, 2005; Hillmer et al., 2005;
M. J. McGregor et al., 2005). Evidence is needed to understand whether ownership type affects

disability and disablement, particularly in a Canadian context.
2.4 Accountability Structures in Ontario Long-Term Care

Despite the differences in disability and other health outcomes seen across LTCHSs, individual
homes are not held financially accountable for many of these outcomes in Ontario. All LTCHs in
Ontario are governed under the Long-Term Care Homes Act (LTCHA), which came into force in
July 2010 (OMHLTC, 2010). The LTCHA contains over 600 regulations for LTCHs in Ontario,



some of which relate to residents’ disability outcomes. According to the LTCHA, all residents
must be assessed using the RAI-MDS within 14 days of admission and a personalized plan of
care must be developed within 21 days of admission (OMHLTC, 2010). Disability assessment at
admission and strategies for minimizing disablement should be a key part of this care plan,
according to the LTCHA (OMHLTC, 2010).

Each LTCH is to be held accountable for their adherence to the LTCHA by one of the 14 LHINs
that distribute MOHLTC funding to LTCHs in their regions. MOHLTC staff may perform
unannounced quality audits in each LTCH; those that do not meet safety minimums identified in
the LTCHA will be sanctioned by their LHIN with a hold on new admissions. LHINSs are also
able to set performance targets for LTCH quality indicators as part of Long-Term Care Home
Service Accountability Agreements (L-SAAS) (Berta et al., 2014), however none of the
province’s 633 L-SAAs currently measure disablement among residents as a performance metric
( L-SAA Steering Commitee, 2013). Thus, although the LTCHA calls for a focus on reducing

disability among residents, LTCHSs are not held fiscally accountable for residents’ disablement.

In contrast with this lack of fiscal accountability, each of Ontario’s LTCHs are publicly
accountable for quality of care (generally) and (specifically) for their residents’ disablement over
time. The MOHLTH regularly updates a publicly accessible website with information on
ownership type, results of quality inspections, complaints and unmet process of care standards
for each publicly funded LTCH in Ontario (OMHLTC, 2008). In addition to these structure and
process reports, in 2013 Health Quality Ontario began publicly reporting “percent of residents
with increasing difficulty carrying out Activities of Daily Living (over 90 days)” for all LTC
residents in the province (HQO, 2014). In June 2015, the Canadian Institute for Health
Information added national LTCH data to the Your Health System website, which reports the
proportion of residents with improved or worsened disability scores over a 90 day period for
each LTCH in Ontario (CIHI, 2015). LTCH-level disability outcomes on the Your Health System
website are also compared to those outcomes achieved in other LTCHs owned by the same

provider, as well as those in the same LHIN and across the province (CIHI, 2015).
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2.4.1 Comparison to Accountability Structures in the US

Comparison of Ontario and Canadian LTCH accountability structures to American ones is
informative because American systems have experimented with more stringent approaches than
those used in Canada. In the US, the Omnibus Budget Reconciliation Act (OBRA) of 1987
mandated that nursing home residents attain and maintain their highest level of function (Hawes
etal., 1997). In response, some state Medicaid programs have introduced financial incentives to
reduce LTCH residents’ disablement (White et al., 2006). The effect of these financial
accountability programs has been lackluster (Bellows & Halpin, 2008; Werner, Konetzka, &
Polsky, 2013). In terms of public accountability, the Centers for Medicare and Medicaid Services
has a national LTCH reporting system (Nursing Home Compare Website), on which staffing
levels, complaints history and quality indicators are available for all publicly funded LTCHs.
Disablement among an LTCH’s residents is one of the quality indicators reported on the site
(Phillips et al., 2008).

2.5 Summary

Implicit in public reporting and LTCH financial penalties for residents’ disability outcomes is the
assumption that disablement in LTCH residents is significantly related to LTCH-driven
interventions. Whether or not LTCHs should be individually held responsible for residents’
disablement is heavily dependent on the extent to which LTCH characteristics (versus individual
resident characteristics) explain variation in disability. To date, no Canadian studies have
examined this and existing studies from abroad may not apply given differences in regulatory
oversight and the single payer environment in Ontario. Given that some provinces (e.g. Ontario,
British Columbia) now publicly report disability outcomes for individual homes and compare
them to others (CIHI, 2015), the role of home-level characteristics (versus resident

characteristics) in affecting resident disability requires clarification.
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3  Conceptual Framework

3.1 Framework Considerations

Three conceptual frameworks were considered to guide this dissertation: The Disablement
Process Model (DPM) (Verbrugge & Jette, 1994), the International Classification of
Functioning, Disability and Health (ICF) (WHO, 2001) and the Conceptual Model of
Independence and Dependence for Adults with Chronic Physical Iliness and Disability (Gignac
& Cott, 1998). A major consideration when selecting a framework was its uptake and usage
among disability and disablement researchers. The DPM and ICF outperformed Gignac and
Cott’s framework on this measure, with more than 1,500 and 6,900 Scopus citations respectively,
compared with 89 for the Model of Independence and Dependence. A strength of Gignac and
Cott’s framework is its inclusion of subjective perceptions and other relevant psychosocial
determinants of disability; however it is more visually complex than the ICF and DPM and does
not include constructs for biological causes of disability (e.g. chronic conditions, geriatric
syndromes), which were key constructs in this dissertation. Based on these considerations and its
relatively low citation count, the Model of Independence and Dependence for Adults with

Chronic Physical Illness and Disability was not used as a conceptual framework in this study.

The ICF is more heavily cited than the DPM, however the DPM was selected to guide this study
for several reasons. First, the visual depiction of the DPM is “disablement skewed,” with arrows
and constructs moving in the direction of increasing disability. In contrast, the ICF is
“reablement skewed” with constructs such as “activity” and “participation” as outcomes in the
visual depiction of the framework. Although this positive skewing is makes sense in populations
for whom “reablement” is the most likely outcome, it confuses analyses in older adults, or whom
the rate of onset of disability typically exceeds the rate of complete recovery (Wolinsky,
Armbrecht, & Wyrwich, 2000). Second, other researchers have noted that there are ambiguous
distinctions between ICF constructs for activity and participation (Jette, 2006; Masala & Petretto,
2008) and these ICF outcome terms have not been incorporated into indexing terms or thesauri
of major search engines (Schaefer, 2015), making synthesis of evidence guided by this
framework more difficult. Third, while the DPM offers these conceptual and practical

advantages over the ICF, many of the constructs identified in the ICF are the inverse of DPM
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constructs (Jette, 2006; Thyberg, Arvidsson, Thyberg, & Nordenfelt, 2015). Thus although the
DPM was selected to guide this dissertation, findings of this work could readily be understood

and applied in the context of the ICF.

3.2 The Disablement Process Model

This dissertation will use Verbrugge and Jette’s Disablement Process Model (DPM) (1994) to
examine the determinants of disability and disablement among older adults (Chapter 2) and
LTCH residents (Chapters 3 and 4). Published in 1994, the DPM builds on concepts proposed by
Nagi (1965) and the International Classification of Impairments, Disabilities and Handicaps
(WHO, 1980). It identifies a pathway through which pathologies lead to impairments, then
limitations in functional capacity and ultimately disability in the context of people’s social and
physical world (Verbrugge & Jette, 1994). The terms used to describe constructs in the DPM are
defined alongside examples for the purpose of this dissertation in Table 1.2. Definitions and
examples provided for pathology, impairment, functional limitation, extra-individual factors and
intra-individual factors are congruent with those in the original DPM paper (Verbrugge & Jette,
1994). There was an additional “risk factors” construct in the original DPM, however because all
of the risk factors were also intra-individual factors these categories were collapsed in this study,
with the understanding that they may affect the disablement process at any stage, including its

initiation.

Table 1.2: Disablement Process Model definitions used this Dissertation

Term Definition Examples

Biochemical and physiological abnormalities that are detected and medically
labeled as disease or injury.

Sub-clinical pathology: detectable

biochemical and physiological - hypocholesteremia

abnormalities not associated with - reduced cardiac ejection fraction
Pathology ~_IMpairment.

Acute pathology: Short-term diseases - fall

and injuries, usually lasting three - delirium

months or less. - lower respiratory tract infection

Chronic pathology: Progressive

diseases, injuries with chronic - arthritis




Term Definition Examples

sequelae, and enduring - chronic obstructive pulmonary
structural/sensory abnormalities disease
- heart failure

Dysfunction and significant structural

abnormalities in specific body systems cognitive impairment

Impairment that have consequences for physical, i chronlc_: pain
X ; - visual impairment
mental or social function.
Restrictions in performing physical and Difficulty performing any of
. mental actions used in daily life by following actions:
Functional , . e
limitation one’s age-sex group. B _ - v_va!klng s_peC|f|ed dlst_ances _
Refers to individual capability without - lifting objects of specified weight
reference to situational requirements. - climbing stairs
Difficulty with or dependence on
others to conduct ADLSs such as:
Difficulty with or dependence on - bathing
Disability o_th_ers to conduct activities of d_aily - dressing_ _
living (ADLs), measured at a single - transferring from bed to chair
point in time. - toileting
- grooming
- feeding
Requiring additional assistance to
Disablement I_ntensifying disability over at least two  conduct — or becoming newly
time points. dependent in — one of the self-care
ADLs above.
Factors that operate outside or external to a person and affect the Disablement
Process. Can be grouped into one of the following categories:
Medical care and rehabilitation - SUrgery
- physical therapy
Medications and other therapeutic - drugs taken
Extra- regimens - recrgatlonal therapy _
Individual - receipt of personal assistance e.g.
factors External supports mels on Wh?EIS .
- use of special equipment and
devices
- structural modification at home
. : : . - health insurance and access to
Built physical and social environment ;
medical care
- laws and regulations
Factors that operate within a person and affect the Disablement Process. Can
Intra- be grouped into one of the following categories:
Individual - Demographic characteristics - age, sex, race
Factors - Biological attributes - genetics

- Lifestyle and behavioral factors - smoking, physical activity
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Term Definition Examples
- Psychosocial attributes - beliefs, religiosity, socioeconomic
status

This conceptual framework will be operationalized with a literature review in Chapter 2, and
then used to guide empirical studies in Chapters 3 and 4. A strength of this framework is that it is

readily understood and heavily used in research on disability and disablement.

3.3 Other Conceptual Frameworks Considered for this
Dissertation

4  Rationale for Three Studies and Relevance to
Research, Policy and Practice

In 2012, 34.3% of LTCH residents in Ontario experienced disablement over a 90-day period
(HQO, 2014). When older adults experience disablement, their quality of life decreases and their
costly health service use increases. There has never been a more critical time to examine the
determinants of disability and disablement in LTCH residents. Old age and multimorbidity are
strongly associated with disablement (Li, 2005a, 2005b), which in turn is one of the strongest
independent predictors of admission to a LTCH (Branch & Jette, 1982; Challiner, Carpenter,
Potter, & Maxwell, 2003; Cohen, Tell, & Wallack, 1986). As the population ages and the
prevalence of multimorbidity increases over time (Barnett et al., 2012; Fortin, Hudon, Haggerty,
Akker, & Almirall, 2010; Starfield, 2011), Canada and countries with similar demographic
profiles can expect a surge in the number of individuals who are disabled and require constant
care (Hirdes et al., 2011; Hung, Ross, Boockvar, & Siu, 2011; Koller et al., 2014; Nihtila et al.,
2008; OECD, 2011). Paired with shrinking family size and growing participation of females in
the labour market, the demand for long-term care is anticipated to rise dramatically in coming
decades (OECD, 2011). In Canada, an additional 120,000 LTCH beds will be required by 2041
(McGregor & Ronald, 2011). Forecasts done in the US and Europe suggest a doubling of need
for LTCH beds in these regions over the next 40 years (European Commission, 2008; U.S.
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Department of Health and Human Services, 2003). In this context, the findings from this

dissertation are relevant to research, policy and practice as described below.

Findings from these studies are relevant to older adults and the clinicians who care for them,
researchers, and policy-makers. Study 1 fills an important gap in the cycle of theory-driven
knowledge generation. By operationalizing a heavily used conceptual framework with up-to-date
evidence, it provides disability researchers with a framework for structuring variable
measurement and analyses. It also identifies gaps in what we know about disability in older
adults, in terms of how we measure exposures and disability outcomes, and the populations that
they have been studied in. These outputs can be used to identify fruitful avenues of future
disability research and inform rigorous study design. The downstream effects of research

informed by Study 1 would be experienced by older adults, clinicians and policy-makers.

Study 2 has important implications for health policy-makers who regulate long-term care and
organizations who publicly report LTCH outcomes. By estimating the proportion of variation in
resident disability attributable to resident versus LTCH characteristics it provides much needed
insight on the appropriate locus of accountability for this resident outcome. Study 2’s
examination of age, sex and cognition effects on geriatric syndromes’ and chronic conditions’

association with disability is also important to inform future longitudinal studies.

Study 3 is the most clinically relevant of the three studies and its findings will benefit frontline
care providers in LTCH as well as residents themselves. It examines the course of disablement in
LTCH residents from the time they are admitted to two years later. It also tests whether rate of
disablement is different for residents admitted to LTCH with high versus low disability, and
whether balance impairment, severe cognitive impairment and severe pain are predictors of
faster disablement over two years after adjusting for confounders. Study 3 will examine
important differences between cross-sectional correlates of disability versus markers for
disablement over time. These findings can be used to inform targeting of interventions to slow

disablement in those LTCH residents most likely to benefit.
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Chapter 2
Operationalizing the Disablement Process Model for Empirical
Research

5 Abstract

Purpose of the study: Self-care disability is difficulty with or dependence on others to conduct
activities of daily living, such as bathing, eating and dressing. Disablement is worsening self-care
disability measured over two or more time points. The Disablement Process Model (DPM) is
often used to conceptualize research on disability and disablement, however its application to
study design and analysis has been inconsistent. This study presents an evidence-based analytic
framework that operationalizes relationships between disability and disablement with variables
in the DPM.

Design and methods: The DPM was used as a framework to summarize findings from a critical
literature review of factors associated with disability or disablement. Searches and study
appraisals were done iteratively and stopped when they ceased to yield studies that suggested
new variables or levels or measurement in a DPM-based analytic framework. An analytic
framework for DPM-guided research on disability in older adults was developed concomitantly.
Methodological limitations of existing studies were identified and guidance for future research

was proposed.

Results: Of 94 reviewed studies, 56 of them studied community-dwelling older adults, 26
studied residents of long-term care or nursing homes and 12 studied a mix of older adults from
both settings. We present an analytic framework for the relationships between intra- and extra-
individual characteristics, pathologies, impairments, functional limitations and disability. This
framework is organized by three levels of measurement, alongside example variables identified

from empirical studies to measure DPM constructs.

Implications: Researchers studying disability or disablement in older adults can use this research
summary and analytic framework to sharpen the focus of research questions asked in systematic

reviews, or to operationalize the DPM for further empirical research.
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6 Introduction

Older adults with disability experience more hospitalizations (Kruse et al., 2013), have higher
health care costs (Lindholm et al., 2013; Perrin et al., 2011) and report lower quality of life
(Andersen, Wittrup-Jensen, Lolk, Andersen, & Kragh-Sorensen, 2004; Covinsky et al., 1999;
Lam & Wodchis, 2010). Delaying the onset and progression of disability could thus improve
older adults’ quality of life while reducing health system costs. A conceptual framework of the
factors that lead to disability can help achieve these patient and system outcomes by guiding
intervention design and informing important analytic choices in research (Johnston & Dixon,
2014). Verbrugge and Jette’s Disablement Process Model (DPM) (1994) is an example of one
such conceptual framework that has received more than 1,500 citations since its publication in
1994 (Appendix 2.1).

6.1 Role of the DPM in the Cycle of Theory-Driven Knowledge

Generation

The DPM is necessary but not sufficient to guide the next generation of disability research.
Scientific journal editors increasingly require that authors place empirical studies in the context
of existing evidence summarized in a systematic review or meta-analysis (Clark & Horton,
2010); however the application of a conceptual framework to a systematic review is rarely direct
when questions go beyond the effectiveness of a specific intervention (Mays, Pope, & Popay,
2005). Using examples from DPM-motivated disability research (Gitlin, 2003; Marquardt et al.,
2011; Verbrugge & Jette, 1994; Wahl, Fange, Oswald, Gitlin, & Iwarsson, 2009; Wabhl,
Iwarsson, & Oswald, 2012), we identify a five-stage research cycle (Figure 2.1) through which
theory-driven knowledge generation is conducted in fields with extensive existing literature. As
illustrated in Figure 2.1, a conceptual framework such as the DPM needs to be operationalized
with a preliminary critical review (Grant & Booth, 2009) prior to its application to either a
systematic review of a narrow research question or — pending the adequacy of evidence
identified — further empirical research. Existing critical reviews have examined components of

the DPM related to the effects of physical activity (Keysor, 2003) and home environments
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(Gitlin, 2003), however these reviews have fallen short of operationalizing the person-level DPM

constructs (e.g. demographic factors, pathologies) that could inform targeting of future

interventions to slow or prevent disablement.

If
empirical
evidence
found to
be sparse
or low
quality

Research Stage

Example Question

Identify Conceptual
Framework

What constructs are associated
with disability and how do they
relate to one another?

Example Study

The Disablement Process.

Critically Review
Evidence and
Operationalize

Conceptual Framework

I
1
]
i
i
!
]
i
]
i
]
]
1
i
i

]
i
i
i
I
i
i

What should we measure in
home environments? What are
the relationships between the
home environment and daily
functioning?

Conducting research on home
environments: Lessons learned
and new directions.

Systematic Review

'
i
i
1
i
]
1
I
]
i
1
]
[l
]
[l
[
1
1

Which home environment

features are independently

associated with disability in

community-dwelling older
adults?

The home environment and
disability-related outcomes in
aging individuals: What is the

empirical evidence?

y

Empirical Study

Is built home environment

associated with disability in

community-dwelling older
adults with dementia?

Association of the spatial
layout of the home and ADL
abilities among older adults

with dementia.

Update Conceptual
Framework

What constructs are associated
with disability and how do they
relate to one another?

Aging well and the
environment: Toward an
integrative model and research
agenda for the future.

Figure 2.1 Five-Stage Cycle of Theory-Driven Knowledge Generation

Some current uses of the DPM in research are also theoretically and empirically inconsistent.

The DPM was originally developed to conceptualize “the trajectory of functional consequences

over time and the factors that affect their direction, pace and patterns of change” (Verbrugge &

Jette, 1994), but it is used extensively in cross-sectional studies of disability. A synthesis of

empirical evidence for this extended conceptualization of the DPM has yet to be undertaken.

Another conceptual issue arises from the DPM’s grouping of factors external to individuals that

affect disablement into one construct, without consideration for the different levels (e.g. person,
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provider) at which these constructs should be measured. The DPM is also commonly used to
rationalize the measurement of select constructs in research while other constructs in the model

are unmeasured without mention.

6.2 What this Study Adds

To facilitate the application of the DPM in theory-driven knowledge generation (Figure 2.1), we

undertook a critical review (Stage 2 of Figure 2.1) with two aims:

e Our first aim was to summarize a comprehensive body of research on disability in the
context of the DPM, from which methodological limitations and pragmatic guidance for
future research were identified. This summary includes information on DPM constructs
and disability measured at one time point, to examine the evidence for extension of the
DPM to cross-sectional studies.

e Our second aim was to use this research summary to develop an analytic framework for
application of the DPM to disability research in older adults. Recommendations on
variable measurement and modelling of relationships between constructs in the DPM and
disability are made alongside this analytic framework to aid in the consistent application
of the DPM.

Gerontology researchers studying disability and disablement in older adults can use this research
summary and analytic framework to sharpen the focus of research questions asked in systematic

reviews on disability, or to operationalize the DPM for further empirical research.
6.3 Overview of Key Disablement Process Model Concepts

Prior to populating it with empirical evidence, the key concepts and definitions from the DPM
were reviewed (See Chapter 1, Section 3) and summarized in Table 1.2. According to the DPM,
disability is the interaction between functional limitations and a persons’ context; it encompasses
dependence on others for ADLs, instrumental ADLs (e.g. household chores, grocery shopping),
mobility, social and occupational roles (Verbrugge & Jette, 1994). ADL disability is the most
frequently assessed form of disability in older adults (Yang, Ding, & Dong, 2014) and also our
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primary outcome of interest based on its prevalence and impacts. In a preliminary review of the
literature, we determined that the pathologies, impairments, intra- and extra-individual factors
associated with one type of disability (e.g. instrumental ADLS) were not interchangeably
associated with other types of disability (e.g. self-care disability) (Jackson et al., 2015). To create
an analytic framework that linked specific constructs with a specific outcome, our definition of
disability was therefore limited to self-care disability, in contrast with the broad definition used
in the DPM. The “chronic pathologies” construct included “chronic conditions” defined as
“illnesses lasting six months or more, including past illnesses requiring continuous care, diseases
with risk of recurrence or previous health problems that continue to affect health management
(Kernick, 2012).” The “impairments” construct included “geriatric syndromes,” defined as “a
collection of signs and symptoms common in older residents but not necessarily fitting into
discrete disease categories (Chen, Yen, Dai, Wang, & Huang, 2011). Several other definitions of
geriatric syndromes were considered (Appendix 3.3), all of which use the term “syndrome” to
represent specific phenomenologies arising from multiple morbid processes (Flacker, 2003). This
use of the term “syndrome” differs from the traditional medical meaning of multiple
phenomenologies arising from a specific morbid process (Flacker, 2003). We also distinguish
between “disability” — a measure of self-care disability one point in time — and “disablement”
which indicates intensifying disability measured over at least two points in time. The
“disablement process” refers to the process through which pathologies, impairments, functional

limitations and intra- or extra-individual factors lead to disability or disablement.

7  Methods
7.1 Study Search and Appraisal

The aim of the search phase of a critical literature review is to identify the most significant items
in a given field (Grant & Booth, 2009). To achieve this goal, we searched Medline and Google
Scholar using combinations of MeSH terms, keywords and commonly used synonyms for
disability, determinants and populations (Table 2.1).
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Table 2.1: Summary of Search Terms Used in Study 1

Disability Determinants Population
o . - Long term care
MeSH Terms I'ic;?\tw't'es of daily - Risk Factors - Independent living
g - Homes for the Aged
- disability
- functional limitation .
: - determin
- disablement . .
Keywords - functional capacity risk - community
. ) - predict* - nursing home
- Activities of daily .
o - associat
living
- ADL

Reference lists of original studies were searched and Scopus was used to identify studies that had
cited key manuscripts, such as Verbrugge and Jette’s Disablement Process paper. Searches were
not limited to specific Medline-defined age group categories but only those studies focused on
older adults (aged 50 and up) were eligible for inclusion. Studies were excluded if they met any
of the following exclusion criteria:

(1) Not an original quantitative study of variables independently associated (Brotman, Walker,
Lauer, & O'Brien, 2005) with either disability or disablement, as defined in Table 1.2.

(2) Did not have a comparator group.

(3) Did not define the activities assessed in measures of disability, or cited inaccessible articles
for descriptions of activities.

(4) Published after June 30, 2015, or in a language other than English.

Studies published between inception and June 30", 2015 that combined eligible and ineligible
measures of disability (i.e. outcome scales of combined ADL and IADL dependence) were

included.

In keeping with the appraisal criteria of a critical literature review (Grant & Booth, 2009), our
study search and appraisal was guided by a theoretical sampling approach (Mays et al., 2005):
studies that met the inclusion criteria were included in the full review based on the insight they
provided into a variable or level of measurement for a DPM construct; there was no formal study
quality assessment. Because our goal was to identify common measures of given constructs

(rather than draw conclusions about the presence or absence of specific variable relationships),
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searches and appraisals were done iteratively and stopped when they began to yield studies that
suggested no new variables or level or measurement in a DPM-based analytic framework.
Studies of clinical interventions that could be (or already were) synthesized in a systematic
review were not included (e.g. (Crocker, Young, et al., 2013)), as this evidence is at a more

advanced stage (Figure 2.1) than targeted by this critical review.
7.2 Synthesis and Analysis of Study Findings

Our synthesis goal was to create an analytic framework and provide examples of measures of
each construct to sharpen future research questions about disability and disablement in older
adults. We summarized the following information for each included study (where applicable) in
Appendix 2.2: lead author name, country, year of publication, sample size, sample’s location of
dwelling (community, nursing home, mix of both), measure of disability (or disablement), and
which variables were independent predictors of disability outcomes in the study. Variables
within studies were further identified by superscript letters to indicate whether they were: (a)
exposure variables identified a priori by study authors, (b) adjustment variables or (c) part of a
predictive model or of an unspecified role. We then synthesized these findings within the
constructs identified in the DPM (Appendices 2.3 through 2.8), noting the number of studies that
measured each variable (e.g. “respiratory infection”), the proportion of studies done in different
settings (e.g. “nursing home”) and whether or not studies supported an independent association
between the variable and disability, disablement (measured in pre-post study) or disablement
(measured over two or more time points). Appendix 2.9 summarizes the frequency of different

measures of disability in reviewed studies.

In keeping with our goal of learning about variables used to measure various DPM constructs, a
final synthesis step saw the combination of variables and the DPM constructs they measured into
Tables 2.2 and 2.3. These tables only contain variables that at least one included study found was
associated with disability or disablement. To facilitate extension of the DPM to cross-sectional
studies, these tables also highlight the proportion of studies that measure each broad type of
DPM construct in association with disability (measured at one time point) or disablement

(measured longitudinally), as well as the proportion of studies examining that type of DPM
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construct as an exposure, adjustment, or unspecified variable. To examine the distribution of
included evidence across settings, the proportion of evidence for each association from studies
done in community or nursing home settings was also recorded. We defined a nursing home as a
home for elderly people in which most residents require daily nursing care (Comondore et al.,
2009). This definition of nursing homes included “skilled nursing facilities,” but excluded
rehabilitation hospitals in which patients were admitted briefly due to their need for daily
rehabilitation services. Study populations that included individuals from a combination of

community, nursing home or hospital dwellings were classified as “mix.”

We developed the Analytic Framework for Application of the Disablement Process Model in
Older Adults (Figure 2.2) concomitantly with the synthesis steps described above. We identified
levels of measurement for the analytic framework based on studies that found relationships
between variables measured at those levels and disability or disablement in older adults. Tables
2.2 and 2.3 contain examples of variables that included studies used to measure DPM constructs

at the levels indicated in Figure 21.

8 Results

8.1 Characteristics of Critically Reviewed Studies

Of 94 critically reviewed studies, 56 of them studied community-dwelling older adults, 26
studied residents of nursing homes and 12 studied a mix of older adults from the community or
nursing homes, some of whom were hospitalized. The majority of studies (65/94) examined
variable relationships with disablement over two or more points of time, while 22 studies
examined independent associations with disability measured at one point in time. Only seven
studies reported variable associations with both disability and disablement. Of the 72 studies that
included longitudinal assessments of disablement, 49 considered only two measures (i.e. pre- and
post) of disability, while 23 measured disablement over at least three time points. Appendix 2.2
contains detailed information extracted from each of the 94 included studies, including those
variables not associated with disability or disablement in adjusted analyses. Details from our

critical review on the association of DPM variables with disability and disablement can be found
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in Appendices 2.3 through 2.8. Our findings suggest that variables associated with disablement
(measured longitudinally) also tend to be associated with disability (measured at one time point),
however contradictory findings for the independent association of variables with disability and
disablement were extremely common: for example, Appendix 2.3 shows that 10 studies found
cardiovascular disease was positively associated with disability and disablement, while six
studies found no such association. These inconsistent findings across individual studies support

the need for systematic reviews to inform empirical research, as indicated in Figure 2.1.

8.2 Analytic Framework for Application of the Disablement
Process Model in Older Adults

Based on our critical literature review, we developed an analytic framework (Figure 2.2) to
operationalize the DPM variables contained in Table 1.2 for application to research in older
adults. This framework bears a resemblance to Verbrugge and Jette’s original model (Verbrugge
& Jette, 1994) with several important distinctions. First, this framework is organized by three
levels of measurement for different DPM constructs, with suggested construct measures from
empirical studies identified in Tables 2.2 and 2.3. This nested structure makes important
distinctions between extra-individual factors that are measured in individuals, institutions, and
geographic areas like cities or states. It also has important analytic implications; observations of
individuals’ disability within institutions (e.g. nursing homes) should not be considered
independent, nor should observations of institutions across geographic areas (e.g. cities, states)

with varying built and social environment variables.

Empirical evidence from our critical review also showed that baseline level of disability is
independently associated with subsequent rate of disablement (Abizanda et al., 2014; Kruse et
al., 2013; Wolinsky et al., 2011). Thus, a second change to the original DPM is the addition of a
feedback loop arrow, wherein existing disability and disablement affect likelihood of further
disablement. Although our focus was on self-care disability, evidence from included studies
suggested that other forms of baseline disability — in instrumental ADLs (Barnes et al., 2013;
Clark, Stump, Tu, & Miller, 2012) and mobility (Boyd, Xue, Guralnik, & Fried, 2005) — are
independently associated with subsequent disablement. We believe that these associations
provide further support for the analytic separation of different types of disability in older adults,
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as reflected in the proposed analytic framework. Based on this framework, we recommend that

future studies of disablement consider adjustment for baseline levels of disability.

A third property of the analytic framework in Figure 2.2 is that — similar to the original DPM — it
arranges pathology, impairment, functional limitation and disability in sequence. The text of the
original DPM manuscript highlights that “existing impairments and disability can also give rise
to incident pathologies and impairments which contribute to disablement themselves”
(Verbrugge & Jette, 1994). We suggest that this understanding be extended to recognize that
constructs within the DPM (as depicted in Figure 2.2) likely mediate the relationships between
constructs distal to them and disability. For example, the effect of a chronic pathology such as
arthritis on disability is likely at least partly mediated by an impairment such as chronic pain. So
analyses that adjust for every available data element represented in the DPM are at risk for over-
adjustment by controlling for mediating variables. We thus recommend that the analytic
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Figure 2.2: Analytic Framework for Application of the Disablement Process Model in Older Adults

* Indicates constructs for which variables specific to nursing home residents have been measured.
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framework provided be used as a starting point for causal diagrams of relationships between

exposures and disability prior to study conduct.

A fourth noteworthy difference between the original DPM and Figure 2.2 are the asterisks
indicating constructs for which variables specific to nursing home residents should be
considered. We found examples of intra-individual factors and extra individual factors measured
in individuals (Table 2.2), as well as extra-individual factors measured in institutions and
geographic areas (Table 2.3) that are specific to older adults residing in nursing homes. The
burden of disability is high in nursing home residents (CIHI, 2013), many of whom continue to
experience disablement throughout the course of their stay (Dutcher et al., 2014). By identifying
nursing home-specific variables and their level of measurement within the DPM, the analytic

framework in Figure 2.2 provides an important starting point for research in this population.

Finally, our critical literature review identified pathologies, impairments, intra-individual factors
and extra-individual factors measured in individuals that may act as effect modifiers, defined as
variables that have significant statistical interaction with other exposures in predicting disability
outcomes (Kraemer, Kiernan, Essex, & Kupfer, 2008). Verbrugge and Jette (1994) similarly
described “exacerbators” in the DPM as interventions gone awry, maladaptive behavioural
responses to disability and societal barriers for people with disability that might prompt or
maintain dysfunctions (Verbrugge & Jette, 1994), however they did not elaborate on the analytic
implications of exaberbators, or how to distinguish between mediators and moderators within
this category. Effect modifiers create alternate versions of the disablement process for older
adults in whom they are present, thus distinct versions of Figure 2.2 should exist for each level
of effect modifying variables. In contrast, mediators are responsible for some or all of the effects
of one construct on another, therefore distinct versions of Figure 2.2 would not be necessary for
different levels of a mediator. By identifying examples of effect modifiers in the DPM, we flag
situations in which multiple versions of Figure 2.2 may be required to conceptualize the

disablement process in a study sample.
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Reported Reported Reported
DPM Construct and Examples of Total # association association  association Variable
Representative Variables (number of with with with classification in Populations of
of studies in which variable . disability disablement disability & : Studies
. studies . Studies
included) (cross- (over 2+  disablement
sectional)  time points)
Pathology
Sub-Clinical Pathologies _ .
Anemia (1), low glomerular filtration 3: exposure ij (r:lﬁrrrs]munt:gne
rate (1), low serum albumin (2), high 5 2 5 0 1: adjustment : ng
_ _ i 1: hospital or
pro-inflammatory molecules (e.g. IL- 1: unspecified .
mix
6) (1)
Acute pathologies
Incident acute health episode or . 12: community
. . 11: exposure ] .
chronic pathology exacerbation (4), T 5: nursing home
g . 19 3 16 0 3: adjustment . .

delirium (4), fall (8), fractures (hip 5 unspecified 2: hospital or
and other) (5), infection (e.g. urinary -unsp mix
tract, respiratory tract (3)
Chronic pathologies
# chronic conditions (25),
Alzheimer’s disease (1), angina (2),
anxiety (3), arthritis or joint 40 communit
impairment (13), asthma (5), bone . . y

. ] 15: nursing
disease (1), cancer (general or 27: exposure home
specific types) (15), cardiovascular 65 21 40 4 16: adjustment

disease (15), cough (1), congestive
heart failure (7), kidney disease (3),
chronic obstructive pulmonary
disease (7), coronary artery disease
(5), dementia (8), depression (25),
diabetes (22), endocrinopathy (1),

22: unspecified

10: hospital or
mix
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DPM Construct and Examples of
Representative Variables (number
of studies in which variable
included)

Total #
of
studies

Reported
association
with

disability disablement disability &
disablement

(cross-
sectional)

Reported
association
with

(over 2+

time points)

Reported
association
with

Variable

classification in

Studies

Populations of
Studies

hypertension (9), limb
paralysis/amputation (1), lung
disease (9), musculoskeletal disease
(2), myocardial infarction (4),
neuropathy (2), osteoporosis (5),
Parkinson’s disease (10), peripheral
vascular disease (3), psychiatric
conditions (6), seizure disorders (1),
skin disorders (1), stroke (24)

Impairment

#geriatric syndromes (6), body mass
index (high or low) (13), decreased
alertness (1), dizziness (1), balance
impairment (3), bladder incontinence
(9), bowel incontinence (3),
cognitive impairment (27),
fainting/blackouts (1), frailty (5),
gastrointestinal impairment of
unspecified type (3), hearing
impairment (13), pain (general or site
specific) (7), pressure ulcer(s) (3),
shortness of breath (1), visual
impairment (14), weight loss or
malnutrition (6)

52

15

31

6

24: exposure
8: adjustment
20: unspecified

33: community
13: nursing
home

6: hospital or
mix
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Reported Reported
DPM Construct and Examples of Total # association association  association Variable
Representative Variables (number of with with classification in Populations of
of studies in which variable studies disability disablement disability & Studies Studies
included) (cross- (over 2+  disablement
sectional) time points)

Functional Limitation

Lower combined physical
functioning score (timed walk, chair 1- exposure 6: communit
stand, tandem stand) (4), difficulty - €Xp j : y
o e 7 1 6 2: adjustment 1: nursing home
lifting 10 pounds (1), difficultly 4- unspecified
walking several blocks (1), slowed - unsp

gait speed (2)

Intra-Individual Factors

Demographic characteristics 9° exnosUre ii crzlﬂrrr;mumty
Age (46), years of education (23), o P : g

N . 50 8 37 21: adjustment home

ethnicity (21), marital status (7), sex 20: unspecified 7: hospital or
(36) mix

Lifestyle and Behavioural Factors
Alcohol consumption (5), period of 3: exposure 9: community
restricted activity (bedrest) (2), low 12 5 9 4j adpustment 1: nursing home
physical activity (6), low level of 5j uan ecified 2: hospital or
recreation and social activities (2), - unsp mix

current or former smoker (8)

Psychosocial Attributes

apathy (1), fear of falling (1), home

ownership (1), income (8), 5: exposure 12: communit
religiosity (1), lack of optimism or 17 3 10 5: adjustment : y

low mood (2), low self-efficacy
about functional improvement (1)
low self-rated health (2), low

7: unspecified

5: nursing home
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DPM Construct and Examples of
Representative Variables (number
of studies in which variable
included)

Total #
of
studies

Reported

Reported
association association
with with
disability disablement disability &
(cross- (over 2+
sectional) time points)

association

disablement

Variable

classification in

Studies

Populations of
Studies

subjective social status (1), “do not
resuscitate” order on file (1)

Nursing Home Resident
characteristics

Higher case-mix score at admission
(1), longer period of time since entry
into nursing home (5), lived with
others prior to nursing home
admission (2), resident pays privately
for nursing home services (1),

4: adjustment
4: unspecified

8: nursing home

Extra-Individual Factors

Medical Care

Hospitalizations (any, or frequency)
(12), features of hospitalizations (e.g.
length of stay) (3), high patient-
clinician communication (1), specific
clinical interventions (e.g. colon 22
cancer surgery, coronary bypass) (4),
polypharmacy (4), specific
medications (e.g. anti-psychotics,
anti-depressives) (3), use of assistive
devices (1)

9: exposure
3: adjustment
10: unspecified

14: community
8: nursing home

External Support

Lives with other people (4), receipt
of help from others (4), low level of
social engagement or contact with

17

1: exposure
7: adjustment
9: unspecified

10: community
5: nursing home
2: hospital or
mix
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Reported Reported Reported

DPM Construct and Examples of Total # association association  association Variable
Representative Variables (number of with with with classification in Populations of
of studies in which variable studies disability disablement disability & Studies Studies
included) (cross- (over 2+  disablement
sectional) time points)

proxies (4), Medicare insured (2),

lives in a nursing home (versus the
community) (1)
Nursing Home Resident
characteristics :
Where (home, hospital) resident 1j e:j(posure 4j Eurs[ngl home
admitted from (4), staff belief in S 1 4 0 1: adjustment 1: hospital or

3: unspecified mix

resident potential for ADL
improvement (1)




Table 2.3: Measurement and Analysis of Variables Measured at the Institution or Area Level
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DPM Construct and Examples of
Representative Variables (number
of studies in which variable
included)

Total #
of
studies

Reported
association
with
disability
(cross-
sectional)

Reported
association
with
disablement
(over 2+
time points)

Reported
association
with
disability &
disablement

Variable
classification in
Studies

Populations of
Studies

Extra-Individual Factors

Nursing Home Level-Aggregate
Measures of Resident
Characteristics

% of residents who receive skin care
(1), mean organized activity days
per resident per month (1),
proportion of Medicaid-funded
residents (1), nursing home-level
ADL acuity index (3), proportion of
black residents in nursing home
population (1), proportion of
residents with catheters (1), smaller
proportion of private-pay resident
days (1)

2: exposure
3: adjustment

5: nursing home

Nursing Home: Built Physical and
Social Environment

residence in specific nursing home
(3), case-mix reimbursement used in
nursing home (1), ownership (for
profit vs. not) of nursing home (1),
higher number of admissions per
bed in nursing home (1), high bed
occupancy in nursing home (1),
small nursing home size (2),

0

4: exposure
3: adjustment
2: unspecified

9: nursing home
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DPM Construct and Examples of
Representative Variables (number
of studies in which variable
included)

Total #
of
studies

Reported
association
with
disability
(cross-
sectional)

Reported
association
with
disablement
(over 2+
time points)

Reported
association
with
disability &
disablement

Variable
classification in
Studies

Populations of
Studies

certification of nursing home
medical director (1), total licensed
staff per day in nursing home (3),
urban or rural location of nursing
home (3), Receipt of fewer federal
citations for serious deficiencies (1)

City or State/Province: Built
Physical and Social Environment
urban or rural location of
community residence (3), city-wide
influenza rate (1), lower area wage
index for nursing homes (1), State 6
Medicaid rate (1), State in which
nursing home located uses MDS-
based Medicaid reimbursement
system (1), state-level influenza
severity (1)

4: exposure
1: adjustment
1: unspecified

2: community
3: nursing home
1: hospital or
mix
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8.3 Measurement and Analysis of DPM Variables Measured in

Individuals

Table 2.2 presents a summary of variables measured in older adults and independently associated
with either disability or disablement according to our critical literature review. Variables are
classified by DPM constructs that align with those presented in Figure 2.2. A majority of
reviewed studies that examined pathologies were interested in the effects of chronic (versus sub-
clinical or acute) pathologies, such as depression or arthritis; 41% of these studies were focused
on chronic pathologies as an exposure variable. Of the 52 studies that examined the independent
effects of impairments — which encompass most geriatric syndromes — more than half included
these variables in analyses as adjustment variables or variables with unspecified roles. Almost
two thirds of included studies of chronic condition or geriatric syndrome effects on disability

were done in community-dwelling older adults.

The most frequently measured intra-individual variables in included studies were demographic
characteristics such as age and sex, however these variables were considered exposure variables
in only a quarter of the 50 studies that included them. The most commonly measured extra-
individual variables measured at the individual level were hospitalizations or medications
received; of the 22 included studies of these variables, almost half (n = 10) did not specify their
role in statistical models. Eight reviewed studies examined intra-individual nursing home
resident characteristics measured at the individual level and five looked at extra-individual

nursing home resident characteristics measured at the individual level.

We identified several potential effect modifying variables measured at the individual level. Older
adults with arthritis may be at higher risk of disability due to stroke (Fried, Bandeen-Roche,
Kasper, & Guralnik, 1999), while those with diabetes have greater risk of disablement over time
if they have coexisting cognitive impairment (Fultz, Ofstedal, Herzog, & Wallace, 2003). The
effect of pathologies and impairments on disability outcomes was also found to be modified by
sex (Carriere et al., 2011) and advanced age (Piernik-Yoder & Ketchum, 2013). Finally, older

adults who are hospitalized tend to experience some degree of disablement following
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hospitalization (Covinsky et al., 2003) even if they experience a full recovery from the medical

diagnoses for which they were hospitalized (Covinsky, Pierluissi, & Johnston, 2011).

8.4 Measurement and Analysis of DPM Variables Measured at

the Institution or Area Level

Table 2.3 presents a summary of extra-individual variables measured at the institution or area
level and independently associated with either disability or disablement in older adults. These
variables have been separated from the extra-individual variables in Table 2.2 to reflect their
different level of measurement (Figure 2.2). Compared to studies of effects of variables
measured in individuals, our search yielded relatively few studies of institutional and area-level
effects on disability outcomes in older adults (Appendix 2.8). Of the included studies, five
examined the independent effect of nursing home-level aggregate variables of individual resident
characteristics, such as the proportion of residents with catheters (Spector & Takada, 1991).
Consideration of these resident composition effects is important in the realm of disability, both
for case-mix adjustment of quality metrics and identification of nursing home practices (e.g.

restraint use) associated with disablement.
8.5 Common Methodological Limitations of Existing Studies

Within the 94 studies reviewed, several methodological limitations recurred; we identify them
here and present strategies to improve the internal and external validity of future research. Less
than a third of included studies of disablement included more than two time points at which
disability was measured. This is not ideal because large fluctuations in disability levels between
two time points may misrepresent the extent of disablement that would be apparent with multiple

follow-up points (Wolinsky et al., 2011).

One of the stated goals of the original DPM was to simplify and standardize the “bedlam
vocabulary” use in disability research (Verbrugge & Jette, 1994). Our review and others (Gill,
2010; Jette, 2006) found that this goal has not been achieved. Authors commonly substituted the
term “functional decline” for disablement (Marengoni, VVon Strauss, Rizzuto, Winblad, &
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Fratiglioni, 2009; McLaren, Lamantia, & Callahan, 2013), even when citing the DPM as their
guiding framework. Others incorporated new constructs into the DPM, but considered
operationalizing specific variables to measure those constructs out of scope (Meade, Mahmoudi,
& Lee, 2015). We hypothesize that the former occurs due to variation in how researchers from
different disciplines interpret the terms “functional limitation” and “disability.” By applying
Verbrugge and Jette’s definitions to examples from 94 empirical studies, we hope to have
exemplified the use of these terms for more consistent use in future research on disability, as
well as provide a framework in which to insert new constructs and examples of variables to

measure them.

Even among those researchers whose conceptualization of disability and disablement aligned, the
tools used to measure these outcomes varied significantly across studies. Of the 94 studies
reviewed, 45% classified disability based on a count of ADLs older adults had difficulty or
needed assistance with, many of which were dichotomized to “disability present” versus “not”
based on the presence of dependence in or difficulty with any ADLs (Appendix 2.9). These
count-based classifications varied in their composition, scoring and overlap with validated
disability assessment tools such as the Katz or Barthel indices, which were used in only 17

reviewed studies.

9 Implications

As the prevalence of disability increases in older adults (Atun, 2015), a growing body of
researchers are using the DPM to study how to prevent or slow its progression (Appendix 2.1).
Given the broad nature of the DPM and the expansive body of evidence in this field, the gap
between conceptual framework to empirical research is too wide (Figure 2.1). The application of
the DPM to research is also conceptually and empirically inconsistent because it represents
variables that should be measured at different levels as part of the same construct and is
frequently applied to cross-sectional disability studies beyond the scope of the original model. To
facilitate the application of the DPM in theory-driven knowledge generation, we undertook a
critical review (Grant & Booth, 2009) of 94 studies, summarized research on disability in the
context of the DPM (Tables 2.2 and 2.3) and identified methodological limitations and pragmatic
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guidance for future research. We also examined evidence on the relationship between DPM
constructs and disability measured at one time point to facilitate an evidence-based extension of
the DPM to cross-sectional studies. We used this research summary to develop an analytic
framework for application of the DPM to disability research in older adults (Figure 2.2) and to

inform recommendations on measurement and modelling of DPM constructs.

9.1 Definition and Measurement of DPM Variables in Research

We found that the relationships between constructs in the DPM are much more complex than
they are often treated in empirical research. Intra-individual variables such as age and sex that
are typically adjusted for as confounders may also act as effect modifiers of the relationships
between DPM constructs (Carriére et al., 2011; Piernik-Yoder & Ketchum, 2013). This
conceptual relationship has important implications for research design; if the level of an effect
modifier is imbalanced among older adults in a study sample, it may skew results. At the analysis
stage, results should be examined and reported by level of intra-individual effect modifiers to
produce results specific to populations who experience disablement differently (Carriere et al.,
2009).

We also identified pathologies and impairments that may modify the effects of other pathologies
(Fried et al., 1999; Fultz et al., 2003); we recommend that future research build on this evidence
base by examining differences in disablement among individuals with and without common

chronic conditions or geriatric syndromes.

The results of our critical review led us to hypothesize that constructs in the DPM may partly
mediate one another’s effects on disability and disablement. In support of this, a paper published
following our inclusion cut-off date found that self-control partly mediated the effects of
depression on disability among community-dwelling stroke survivors (Kim & Park, 2015).
Statistical adjustment for mediating variables can bias regression findings (Richiardi, Bellocco,
& Zugna, 2013), therefore we advise future researchers adapt our analytic framework to map out
causal relationships between all variables under consideration for their analysis, prior to

computation of results.
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In their original DPM manuscript, Verbrugge and Jette attest that “Presumptions that some
[disability] domains matter more than others should be abandoned,” (1994) and we agree.
However based on our critical review, we also advise that different disability domains (e.g. self-
care, IADLSs, occupational etc.) be considered as separate outcomes in research, given the
incomplete overlap between variables associated with each of them (Jackson et al., 2015). Close
to half of the studies we reviewed classified disability based on a count of ADLs people had
difficult with, or a dichotomous variable to indicate the presence or absence of disability. We
recommend that future research use validated and commonly employed measures of disability
(Yang et al., 2014), such as Katz or Barthel in community-dwelling older persons or the RAI
ADL long-form score in nursing home residents. We further advise against use of counts or
arbitrary scoring of select ADLs or dichotomization of disability as “present versus not,” as this
renders incomparable findings across studies and risks classifying extremely heterogeneous

groups of older adults as simply “disabled” (Nusselder, Looman, & Mackenbach, 2006).

Many of the relationships between variables and disability that we report are based on variables
added to analyses for adjustment, or to predictive models aimed at maximizing the amount of
variance in disability outcomes explained. We acknowledge these as important goals, but believe
that more hypothesis-driven analyses of specific exposure-outcome relationships (especially with
demographic characteristics) would offer important insights into our understanding of
disablement.

9.2 Analytic Considerations for Future Disability Research in
Older Adults

We present an analytic framework that operationalizes constructs in the DPM (Figure 2.2) and
provide examples of variables that others have used to measure these constructs (Tables 2.2 and
2.3). We propose that future DPM-guided research use these outputs to sharpen the focus of
research questions asked in systematic reviews on disability, or to operationalize the DPM for
further empirical research. For example, if a researcher was interested in the effect of



40

malnutrition on disablement, Table 2.2 shows that only six of the studies we reviewed examined
the independent effects of malnutrition or weight loss on disability or disablement, and Appendix
2.4 indicates that half of those studies were done in community-dwelling older adults. The
specific references for each study could be found in Appendix 2.2, and looked up to identify
common MeSH terms to use in a systematic review. Depending on whether the systematic
review revealed a paucity or abundance of literature on malnutrition and disablement, the
researcher could either stop there, or use the analytic framework in Figure 2.2 to guide their
analysis in an empirical study. Ideally, cases in which relevant constructs from the analytic
framework are not measured should also be identified and explained by researchers, with likely

implications for their findings examined.

Extra-individual structures (e.g. nursing homes, neighborhoods, states) in which multiple
individuals are clustered should be analytically treated as “nesting” variables to recognize the
inter-dependence of individuals in clusters. We identify some examples of such clustering
variables in Table 2.3, but refer readers to recent reviews of environmental predictors of
disability (Clarke & Nieuwenhuijsen, 2009; Philibert, Pampalon, & Daniel, 2015) for more
examples. Area-level correlates of health (including disability) in community-dwelling older
adults have been particularly well-studied and summarized in recent literature reviews (Garin et
al., 2014; Yen, Michael, & Perdue, 2009).

From the 38 reviewed studies that included nursing home residents, we identified numerous
variables measured at the institutional (nursing home) level that were independently associated
with disability or disablement. Although this seems a critical body of evidence to inform nursing
home legislation and practice, we did not find a literature review of nursing home features
associated with disability. We hypothesize that this is due to a dearth of evidence in this field; for
example, Zimmerman et al’s systematic review of effective characteristics of nursing homes and
other residential long-term care settings for people with dementia found only two studies of
nursing home organizational features or processes associated with resident disablement
(Zimmerman et al., 2013). High quality empirical research on this topic is needed in future

gerontology research.
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Less than a third of studies that examined disablement over time had more than one follow-up
point. Acknowledging that a single baseline and follow-up measure may be all that was
logistically feasible in considered studies, we note that such measures are more sensitive to
impermanent fluctuations in disability than measures based on multiple follow-up points
(Wolinsky, Armbrecht, & Wyrwich, 2000b). Given the availability of robust analytic methods
(Murphy et al., 2015) and user-friendly statistical packages to assess multiple follow-up points
over time (Rabe-Hesketh & Skronda, 2012; Raudenbush & Bryk., 2002), we and others (Gill,
2014; Tappen & Ouslander, 2010) recommend an increase in collection of these longitudinal

data wherever possible.
9.3 Applicability of Findings to the ICF

The preceding literature review and analytic framework aimed to operationalize the DPM, but is
also relevant to researchers using the International Classification of Functioning, Disability and
Health (ICF) (WHO, 2001) to guide their disability research in older adults. In contrast with the
DPM, the ICF is “reablement” skewed with constructs such as “activity” and “participation” as
outcomes in the framework. Many of the constructs identified in the ICF are the inverse of DPM
constructs (Thyberg, Arvidsson, Thyberg, & Nordenfelt, 2015), therefore our analytic framework
and conceptual framework could potentially be modified and extended to operationalize the ICF

as well.
9.4 Study Limitations and Strengths

We aimed to critically review the empirical evidence linking DPM constructs and operationalize
this commonly used framework for future systematic reviews or empirical studies. Because the
existing evidence in this area is so vast, a systematic review of evidence for relationships
between variables within each DPM construct was not appropriate or feasible. Our non-
systematic search and appraisal techniques are aligned with the knowledge support aim of a
critical review (Grant & Booth, 2009; Mays et al., 2005), but may not be exactly replicable or

capable of producing conclusive findings regarding variable relationships with disability. We did
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not include grey literature or qualitative studies of older adults’ experience with disability and
may have omitted landmark research. We also may have over-sampled studies from North
America, due to our inability to review work that was not in English and our familiarity with
prevalent search terms. These limitations render our findings regarding specific variable
relationships with disability inconclusive. To reflect this, we have placed these variable-specific
findings in Appendices 2.2 through 2.8 and recommend that each of these relationships be

explored systematically before firm conclusions are drawn about them.

Although our methods do not allow for conclusions about causal relationships between
constructs in the DPM, the breadth of our critical review yielded an analytic framework and
measurement recommendations that will strengthen future systematic reviews and empirical
studies of such relationships. This study used comprehensively described and justified methods
to achieve clearly stated knowledge support aims that will aid researchers doing theory-driven
research on disability in older adults. In contrast with existing narrative reviews on disability
(Clarke & Nieuwenhuijsen, 2009; Gitlin, 2003; Keysor, 2003; Philibert et al., 2015; Wahl et al.,
2009), we summarized our findings in a readily applied analytic framework and summary table
based on the constructs in the DPM. We also provide rich supplementary data on all 94 reviewed
studies, which can be used as a launching point for specific research questions. For those readers
who intend to conduct a systematic review of relationships in the DPM, we recommend

Schaefer’s guide (2015) to databases, search terms and websites related to disability content.
10 Conclusion

Identification of a conceptual framework such as the DPM is the first step in conducting theory-
driven knowledge generation. Critically reviewing the evidence and operationalizing the
conceptual framework as we have done here is the next required step. Gerontology researchers
studying disability in older adults can use this research summary and analytic framework to
sharpen the focus of research questions asked in systematic reviews on disability, or to
operationalize the DPM for further empirical research. Recommendations on measurement and
analysis of constructs in the DPM can also inform a more structured and consistent approach to

knowledge generation in this important field.
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Chapter 3
Association of Resident and Long-Term Care Home
Characteristics with Resident Disability

11 Abstract

Objectives: To determine which resident geriatric syndromes and chronic conditions are
associated with residents’ disability and whether these relationships vary across strata of age, sex
and cognitive impairment. Also to examine the proportion of variance in residents’ disability that

is explained by resident versus long-term care home characteristics.

Methods: We conducted a cross-sectional study using a health administrative cohort of 77,165
long-term care home residents residing in 614 Ontario long-term care homes. Eligible residents
had their self-care disability assessed using the RAI-MDS 2.0 activities of daily living long-form
score (range: 0 — 28) within three months of April 1st, 2011. Hierarchical multivariable
regression models with random effects for long-term care homes were used to estimate the
association between disability and resident geriatric syndromes, chronic conditions and long-
term care home characteristics. Differences in findings across strata of sex, age and cognitive

functioning were examined.

Results: Geriatric syndromes were much more strongly associated with disability than chronic

conditions in multivariable models. The direction and size of some of these effects were different
for cognitively impaired versus intact residents. Residents’ geriatric syndromes explained 50% of
the variation in their disability scores, while characteristics of long-term care homes explained an

additional 2% of variation.

Conclusion: Differences in long-term care residents’ disability are largely explained by
prevalent geriatric syndromes. After adjusting for resident characteristics, there is little variation
in disability associated with long-term care home characteristics. This suggests that residents’
geriatric syndromes — not the homes in which they live — may be the appropriate target of
interventions to reduce disability, and that such interventions may need to differ for cognitively

impaired versus unimpaired residents.
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12 Introduction

Long-term care homes (LTCHSs) are publicly-funded facilities for older adults whose care needs
are greater than the level provided by home care or retirement homes, but less than that provided
in hospital (CIHI, 2013). Demand for institutional long-term care is increasing globally, as are
the acuity and complexity of LTCH (or “nursing home”) residents (Katz, 2011). Most LTCH
residents have some disability, defined as difficulty with or dependence on others to conduct
activities of daily living (ADLS), such as bathing, eating and dressing (CIHI, 2013). Disability
tends to increase over time among LTCH residents (Dutcher et al., 2014) and is associated with
lower self-rated quality of life (Andersen et al., 2004), repeat hospitalizations (Kruse et al.,
2013), higher health care utilization (de Meijer, Koopmanschap, Koolman, & van Doorslaer,
2009) and all-cause mortality (Thomas, Cooney, & Fried, 2013; Yeh et al., 2014). Based on its
association with these important resident outcomes, resident disability measures are included in
pay-for-performance schemes and publicly reported LTCH quality metrics in jurisdictions across
North America (Bellows & Halpin, 2008; CIHI, 2015; Werner et al., 2013).

Study 1 found that there is limited evidence regarding the association of specific resident and
LTCH characteristics with resident disability, or the extent that these associations differ by age,
sex and cognitive status. ldentifying the resident or LTCH characteristics that explain differences
in resident disability could guide targeting of clinical interventions to prevent or slow its onset.
Determining whether the effects of geriatric syndromes and chronic conditions on disability
differ by age, sex and cognitive status is important because imbalanced effect modifiers in
research samples skew findings. Existing studies of these relationships are limited by small or
single-sex samples, inadequate control for confounders, lack of adjustment for clustering of
residents within LTCHSs, and selection bias due to voluntary LTCH participation (Chen et al.,
2013; Fedecostante et al., 2015; Frytak, Kane, Finch, Kane, & Maude-Griffin, 2001; Phillips et
al., 2008).

We conducted a theoretically-grounded administrative data study to answer the following

questions and fill this evidence gap:
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1. Which geriatric syndromes and chronic conditions are most strongly associated with
disability in LTCH residents?

2. Are these relationships moderated by residents’ sex, age or cognitive status?

3. What is the proportion of variance in resident disability explained by resident

characteristics versus LTCH characteristics?
13 Theory

Verbrugge and Jette’s Disablement Process Model is a theoretical framework that outlines a
pathway through which pathologies lead to impairments, which give way to limitations in
functional capacity and ultimately disability, depending on an individuals’ sociodemographic
characteristics and context (Verbrugge & Jette, 1994). We incorporated this framework into this
study in two ways. First, our variable selection and model specification were guided by the
analytic framework based on the Disablement Process Model that was developed in Study 1.
Second, we tested an extension of the original model built into the analytic framework that
proposed effect modification of exposure-disability relationships by resident age, sex and
cognitive status. Based on this study, we hypothesized that the effect of chronic diseases and
geriatric syndromes on disability would be stronger among women, the oldest age groups and

individuals who were cognitively impaired.
14 Methods

We conducted a population-based cross-sectional study to determine the association between
resident and LTCH characteristics with resident disability. We enrolled all LTCH residents in
Ontario, Canada, whose disability was assessed within 90 days (+/-) of the index date, April 1,
2011. We then applied several exclusions (Appendix 3.1) and used residents’ de-identified and
encrypted provincial health insurance numbers to link health administrative databases housed at
the Institute for Clinical Evaluative Sciences (ICES). ICES is a prescribed entity for the purposes

of section 45 of Ontario’s Personal Health Information Privacy Act.
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14.1 Data Sources

Resident records were linked using unique, anonymized, encrypted identifiers across multiple
Ontario health administrative databases containing information on all publicly insured, medically
necessary hospital and physician services. These included the Discharge Abstract Database
(DAD) for chronic conditions coded during hospital admissions; the Ontario Health Insurance
Plan (OHIP) for physician billings, including diagnosis codes and procedures; the Registered
Persons Database (RPDB) for resident age and sex; and the Continuing Care Reporting System
(CCRYS) for LTCH characteristics and resident disability, demographic characteristics, and
chronic condition and geriatric syndrome diagnoses obtained from Resident Assessment
Instrument Minimum Dataset 2.0 (RAI-MDS) assessments (Hirdes et al., 2013). The RAI-MDS
is a standardized, multidimensional assessment tool used in LTCHSs across Canada, the US and
Europe (Hirdes, Ljunggren, et al., 2008). Trained LTCH staff complete the assessments when
residents are admitted to LTCH, quarterly, and when there is any significant resident health
status change (Hirdes et al., 2011).

14.2 Outcome

The primary outcome was resident disability, measured using the ADL long-form score (ADL
LFS) from the RAI-MDS assessment closest to the index date. The ADL LFS quantifies resident
disability from 0 to 28 based on degree of dependence on others for bed mobility, transfer,
locomotion, dressing, eating, toilet use and personal hygiene (Appendix 3.2). Higher values of
ADL LFS indicate higher disability. The ADL LFS is less prone to ceiling effects than more
abbreviated disability scales (Neuman et al., 2014), has been validated against standardized
measures of disability (Frederiksen K., Tariot P., & E., 1996; Lawton M.P. et al., 1998), and is
reliable and internally consistent (Morris, Fries, & Morris, 1999). Although it is an ordinal
measure, it was treated as a continuous variable in this study, in keeping with statistical
guidelines (Rhemtulla, Brosseau-Liard, & Savalei, 2012) and precedent in other research
(Fedecostante et al., 2015; Wang, Chang, Eberly, Virnig, & Kane, 2010; Wang, Kane, Eberly,
Virnig, & Chang, 2009; Wolinsky, Armbrecht, & Wyrwich, 2000a).
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14.3 Exposures

Residents’ prevalent chronic conditions and geriatric syndromes identified in Study 1 as
potentially associated with disability in older adults were the primary exposures of interest. As
indicated in Table 1.2, chronic conditions are classified as pathologies in this thesis and geriatric
syndromes are classified as impairments. Details on these definitions and their justification from
the evidence are provided in Appendix 3.3. The accrual period for chronic condition diagnoses
was five years prior to the index date. Conditions were coded as prevalent if they were identified
in hospital or physician billing data as primary or comorbid diagnoses in one inpatient or two
outpatient visits within two years of each other (Koné Pefoyo et al., 2015) or if they were
denoted as “active conditions” in RAI-MDS assessments at least once. Geriatric syndromes were
coded as present as indicated in residents’ RAI-MDS assessment closest to the index date. The
full set of 16 chronic conditions and nine geriatric syndromes included, as well as the diagnostic

codes used to define them, are listed in Appendices 3.4 and 3.5.
14.4 Covariates

Selection of resident and LTCH-level covariates for multivariable models was guided by Study
1’s evidence-based analytic framework of variables in the Disablement Process Model as they
relate to disability. LTCH-level variables based on aggregate resident characteristics (e.g.
proportion of residents restrained) were calculated using all residents in each LTCH who were
assessed within three months (+/-) of the index date and were still alive on the index date.

14.5 Statistical Analyses

Individual residents were the unit of analysis; the outcome was disability, measured on a
continuous scale from zero to 28, and the exposures were prevalent geriatric syndromes and
chronic conditions. The frequency and distribution of resident and LTCH characteristics in the
sample were determined. Bivariate unadjusted relationships between resident and LTCH
characteristics and disability were assessed in linear regression models. A null model containing

only random LTCH intercepts and no explanatory resident or LTCH variables was then run and a
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likelihood ratio test compared the maximized log likelihood from this model to one without
random intercepts to test whether there was significant between-LTCH variance in resident
disability. Hierarchical multivariable Model 1 contained only random LTCH effects and resident
variables, whereas Model 2 contained random LTCH effects, resident and LTCH variables. This
model sequence facilitated stepwise calculation of the total proportion of variance in disability
explained by variables in each model (R?), and the proportion of variance in disability that was
between LTCHs in the sample (p) (Rabe-Hesketh & Skronda, 2012). The assumption of
normally distributed residual errors was also verified. To test whether the effect of chronic
diseases and geriatric syndromes on disability were stronger among women, the oldest residents
and individuals who were cognitively impaired, we conducted a descriptive analysis of Model 1

stratified by sex, age and presence of cognitive impairment.
14.5.1 Sensitivity Analyses

We re-ran Model 1 with fixed effects instead of random effects for LTCHSs to examine whether
unmeasured LTCH effects were biasing our findings. Fixed effects account for individual
LTCH’s effect on variance in residents’ disability, without specifying the LTCH variables
responsible, whereas random effects adjust for the overall variation across all LTCHs. If
coefficient estimates from the fixed effects version of Model 1 differed significantly from the
random effects version, it would suggest that our estimation was biased by unmeasured LTCH-
level confounders. A linear regression with no random or fixed effects for LTCHs was also run.
We also re-ran Model 1, alternatively removing all geriatric syndromes, all chronic conditions,
and all variables except for four geriatric syndromes to test how sensitive effects for each type of
exposure was to adjustment for the other. To examine the sensitivity of our findings to coding of
chronic conditions, we re-ran Model 1 using chronic condition codes from claims data only, and
using chronic condition codes from RAI-MDS data only. Model 2 was re-run excluding residents
whose data were from admission assessments to examine whether their inclusion weakened
relationships between LTCH characteristics and resident disability. Descriptive analyses were
done using SAS version 9.3 (SAS Institute, 2012) and regression modelling was done in
STATA. This study received ethics approval from the University of Toronto Office of Research
Ethics and the Sunnybrook Health Sciences Research Ethics Board (Appendix 3.6).



15 Results

15.1 Resident and long-term care home characteristics

A total of 77,165 residents from 614 LTCHSs were included in the sample and are described in

49

Table 3.1. The median disability score for all residents in the sample was 18 (IQR: 9, 23); 71.2%

of them were female and their mean age was 84.9 years (SD: 7.5). LTCHs had an average of 126

(SD: 67.3) active beds and the majority of homes in the sample were classified as medium size,
for-profit, and located in urban settings (Table 3.2). There was very little variation in LTCH-
level mean disability associated with different levels of the measured LTCH characteristics

(Table 3.2).

Table 3.1: Characteristics of Long-Term Care Residents in Sample

Characteristics N % I\Dﬂiiggili ty (SD)
Full Cohort 77,165 100 16.1(8.4)
Age (years)
65— 74 7,859 10.2 15.1(8.0)!
75 -84 25,703 33.3 15.9(8.6)
85-94 36,676 47.5 16.2(8.3)
95+ 6,927 9.0 17.6(7.7):
Sex
Female 54,953 71.2 16.4(8.4)
Male 22,212 28.8 15.4(8.5)
Marital Status
Married 18,632 17.0 17.0(8.4)!
Widowed 46,067 16.1 16.1(8.4)!
Never .
married/Separated/Divorced 11299 148 14.8 (8.6)
Missing data 1,167 15.7 15.7 (8.4)!
Pre-LTCH Neighborhood Income
Quintile
1 (low) 17,671 229 15.4 (8.5)
2 13,510 175 16.0(8.4)!
3 13,473 175 159 (8.5)
4 11,790 15.3 16.4 (8.3)¢
5 (high) 10,909 14.1 16.4 (8.4)




Mean

Characteristics N % Disability (SD)
Missing data 9812 127 17.0(8.4):
Days in LTCH Prior to Index Date
0 - 4 months 19,202 249 15.3(8.1)
> 4 months - 12 months 14,045 18.2 15.0(8.2)!
>1 year - 2 years 13,854 17.9 15.3(8.4):
> 2 years - 3 years 8515 11.0 16.1(8.5)
> 3 years 21,549 279 18.0(8.6):
Prevalent Geriatric Syndromes
Balance impairment 59,502 77.1 185 (7.4)
Bowel incontinence 37,966 49.2 21.4(5.7)
Cognition
Intact or borderline intact 18,426 23.9 10.9(8.0)
Mild/moderate impairment 37,204 48.2 14.8(7.5)¢
!\/Iodgrate-severe/severe 21535 279 227 (5.8)
impairment
Hearing impairment
None 66,718 86.5 15.9(8.5)
Hearing impaired 10,269 13.3 17.6(8.0)¢
Missing data 178 0.2 15.3(8.3):
Body mass index (BMI)
BMI < 18.5 6683 8.7 18.7(7.8):
18.5 < BMI <25 32,614 42.3 16.7(8.4)
25 < BMI <30 22,134 28.7 15.2(8.6):
BMI > 30 15,734 204 15.0 (8.3)
Pain
None 46,595 60.4 16.3(8.5)
Less than daily pain 17,895 23.2 15.6(8.2)
Daily or severe daily pain 12,675 16.4 16.2(8.4)
Pressure ulcer 4,834 6.3 22.2(6.0)
Urinary incontinence 54,922 71.2 19.1(6.8)
Visual impairment
None 43,701 56.6 14.4(8.4):
Moderate impairment 27,264 353 17.5(7.9)t
Severe impairment 6,022 7.8 22.0 (7.2)¢
Missing 178 0.2 15.3(8.3):
Prevalent Chronic Conditions
Arthritis 48,114 624 158(8.3)
Asthma 5,740 7.4  15.4(8.3):
Cancer 25,016 324 15.3(8.4)
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Characteristics N % I\Dﬂizzgili ty (SD)
Kidney disease 17,124 222 16.1(8.2)
Coronary artery disease 29,999 389 15.6(8.4)!
dC'hronic obstructive pulmonary 16,823 218 15.0 (8.3)

isease
Dementia 65,291 84.6 16.6(8.3)
Diabetes 24,456 31.7 16.0(8.3)
Epilepsy 5,262 6.8 18.1(8.3)¢
Heart failure 19,430 25.2 15.9(8.1)
Limb paralysis or amputation 7,031 9.1 20.2(6.5)
Mood disorders 32,389 420 16.4(8.3)!
Parkinson’s disease 7,082 9.2 18.7(7.6)
Peripheral vascular disease 7,132 9.2 16.0(8.1)
Psychiatric conditions other
thgn depression and dementia 21288 276 15.1(8.5)
Stroke 17,005 22.0 17.4(7.9)

All p-values from ANOVA s to test differences in ADL LFS across different levels of each category.

“p-value <0.05
p-value <0.01
p-value <0.0001



Table 3.2: Characteristics of Long-Term Care Homes (LTCHs) in Sample

Grand Mean
c SD) of homes’
Characteristic N % ,(A\Da LES
means

Full Sample 614 100 15.7 (2.0)
LTCH Size (# beds)

Small (<64) 128 20.8 154 (2.3)

Medium (65 — 128) 248 404  155(2.2)

Large (129 —192) 154 25.1 15.7(2.2)

Extra-large (>193) 84 13.7  16.0(2.0)
Ownership status

Not-for-profit 228 371 155(2.2)"

For-profit 378 616 158 (2.1)"

Missing data 8 1.3 12.1 (2.4)"
Location

Rural 136 222 14821

Sub-urban (census agglomerations) 97 15.8 14.9 (1.92)"

Urban (census metropolitan areas) 381 62.1 16.0 (2.1)"
Receipt of Rehabilitation Services

Lowest quartile x

(Receivgd by <74.5% of residents in home) 153 24.9 153(22)

2" quartile

(Received by >74.5% and <86.4% of residents 154 251  15.3(2.3)"

in home)

3" quartile

(Received by >86.4, and <94.1% of residents in 154 25.1 15.9 (2.2)"

home)

Highest quartile *

(Rgejceivecél by >94.7% of residents in home) 153 24.9 158 (2.0)
Restraint use

Lowest quartile x

(Homesqin which <6.0% residents restrained) 153 249 153(26)

2"Y quartile

(Homes in which >6.0% and <13.4% residents 154 25.1 15.2 (2.0)"

restrained)

3" quartile

(Homes in which >13.4% and <20.6% residents 153 24.9 155 (2.1)"

restrained)

Highest quartile 154 251 164 (L8)"

(Homes in which >20.6% residents restrained)

Median ADL of residents in each home®
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Grand Mean
. (SD) of homes’
0
Characteristic N Yo ADL LES
means
Lowest quartile «
(Homes whose residents’ median ADL LFS <15) 176 28.1 132(13)
2" quartile
(Homes whose residents median ADL LFS >15, 180 29.3 15.3 (0.9)"
<17)
3" quartile
(Homes whose residents median ADL LFS >17, 103 16.8 16.2 (0.9)"
<19)
Highest quartile 155 252 182 (1.3)"

(Homes whose residents ADL LFS >19)

“Significant (p <0.05) difference between levels of categorical variable according to ANOVA.
§The 614 LTCHs in the sample did not divide into quartiles of even size because of the small range of values for this
variable and large number of homes with identical values.

15.2 Multivariable models of disability in long-term care residents

The coefficients in Table 3.3 represent the association of chronic conditions and geriatric
syndromes with the 29-point ADL LFS measure of disability. Variables with significant positive
coefficients (e.g. Parkinson’s) are associated with greater disability, whereas variables with
significant negative coefficients (e.g. coronary artery disease) are associated with less disability,
adjusting for other variables in the table. A one-point increase in ADL LFS is considered
clinically significant, as it indicates increased dependence in an ADL or dependence in a new
ADL, both of which are associated with intensified care needs from LTCH staff (Carpenter,
Hastie, Morris, Fries, & Ankri, 2006). Because LTCH characteristics had small and non-
significant effects on disability (Model 2, Appendix 3.7), estimates from Model 1 — which
includes random effects for LTCHs but no LTCH characteristics — are reported. Coefficient

estimates for all covariates included in Models 1 and 2 can be found in Appendix 3.7.



Table 3.3: Geriatric Syndromes and Chronic Conditions Associated with Disability in Long-

Term Care Residents

Unadjusted Bivariate

Regressions

Model 18

Estimate (95% CI)

Estimate (95% CI)

Prevalent Geriatric

Syndromes
Balance impairment (10 3140';18 60)¢ 5.69 (5.51, 5.87)*
10.46

Bowel incontinence

(10.37, 10.55)¢

4.53 (4.38, 4.68)*

Cognition

Intact/borderline

Reference

Reference

Mild/moderate

3.89 (3.76, 4.01)"

1.67 (1.55, 1.79)*

impairment
Moderate- 11.73 )
severe/severe (11.58, 11.87)¢ 5.27 (5.10, 5.44)*
impairment

Hearing impairment
None Reference Reference

Hearing impaired

1.73 (1.55, 1.90)*

0.03 (-0.08, 0.14)

Missing data

-0.56 (-1.80, 0.67)

0.66 (-0.15, 1.46)

Body mass index
(BMI)

BMI < 18.5 Reference Reference

18.5<BMI<25 -2.02 (-2.24, -1.80)* -0.54 (-0.68, -0.40)*

25 < BMI <30 -3.49 (-3.72, -3.26)* -0.87 (-1.03, -0.72)*

BMI > 30 -3.74 (-3.98, -3.50) -0.59 (-0.75, -0.43)*
Pain

None Reference Reference

Less than daily

pain -0.70 (-0.85, -0.56)* 0.29 (0.19, 0.39)*

Daily or severe .

dany pain -0.12 (-0.29, 0.04) 0.82 (0.70, 0.94)°
Pressure ulcer 6.47 (6.23, 6.72)* 2.67 (2.52, 2.82)*
Urinary

incontinence

10.50 (10.40, 10.61)’

4.19 (4.04, 4.35)!

Visual impairment

54



Unadjusted Bivariate

Regressions

Model 18

Estimate (95% CI)

Estimate (95% CI)

None Reference Reference
Moderate 1
impairment 3.09 (2.97, 3.22)" 0.68 (0.59, 0.77)

Severe impairment

7.62 (7.40, 7.84)!

2.49 (2.33, 2.65)}

Prevalent Chronic
Conditions

Arthritis

-0.66 (-0.78, -0.54)*

0.08 (-.0003, 0.15)

Asthma

-0.71 (-0.94, -0.48)*

0.10 (-0.04, 0.24)

Cancer

-1.23 (-1.36, -1.11)*

-0.12 (-0.19, -0.04)

Chronic kidney
disease

0.06 (0.08, 0.20)¢

0.31 (0.22, 0.40)¢

Coronary artery
disease

-0.86 (-0.98, -0.74)*

-0.13 (-0.21, -0.05)"

Chronic obstructive
pulmonary disease

-1.39 (-1.54, -1.25)

-0.07 (-0.17, 0.02)

Dementia

3.39 (3.22, 3.55)¢

-0.22 (-0.35, -0.10)"

Diabetes

-0.09 (-0.21, 0.04)

-0.06 (-0.14, 0.02)

Epilepsy

2.17 (1.94, 2.41)}

0.47 (0.32, 0.61)}

Heart failure

-0.24 (-0.38, -0.11)*

0.36 (0.27, 0.46)’

Limb paralysis or
amputation

4.49 (4.29, 4.70)}

1.78 (1.63, 1.93)*

Mood disorder

0.53 (0.41, 0.65)¢

0.30 (0.22, 0.38)

Parkinson’s disease

2.87 (2.66, 3.07)¢

1.75 (1.63, 1.87)}

Peripheral vascular
disease

-0.14 (-0.34, 0.07)

0.03 (-0.10, 0.16)

Psychiatric
conditions other
than depression and
dementia

-1.35 (-1.48, -1.22)*

-0.42 (-0.50, -0.33)’

Stroke 1.85 (1.73, 1.98)} 0.46 (0.38, 0.55)*
Random Effects
y N/A 1.58 (1.50, 1.68)
O N/A 4.90 (4.84, 4.96)
Derived Estimates
R? N/A 0.627
P N/A 0.095

Reference: Variable category is the reference group for all other categories within that variable.
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“p-value <0.05

fp-value <0.01

*p-value <0.0001

SModel 1: Adjusted for resident age, sex, marital status, pre-admission neighborhood income quintile, number of
days since admission to long-term care home; includes random intercept for long-term care homes.

\/y/: Square root of between-long-term care home variance

\o: Square root of within-long-term care home variance

The null model of disability containing only random LTCH intercepts and no explanatory resident or LTCH
variables had a within-LTCH variance of 66.91 and a between-LTCH variance of 4.16; variances from all
multivariable models were compared to these values to estimate proportion of variance explained (R?).

R2: The proportional reduction in the estimated total residual variance compared to the null model (Model 1)

p: Proportion of variance that is explained by LTCH characteristics = y/(y+0)

N/A: Not applicable because each coefficient in this column from distinct unadjusted bivariate regression with its
own Vi, V6, R2 and p.

15.2.1 Geriatric syndromes and chronic conditions associated with

disability

Balance impairment, urinary and bowel incontinence, pressure ulcer, severe visual impairment
and severe cognitive impairment each had statistically significant independent associations with
a minimum 2.5 point increase in disability (Table 3.3). Mild to moderate cognitive impairment,
moderate visual impairment and daily or severe daily pain were also positively associated with
more disability, but their effects were smaller, ranging from 0.59 to 1.79 (Table 3.3). Having a
healthy body mass, being overweight or obese were all associated with less disability than being

underweight.

Compared to geriatric syndromes, chronic conditions had small associations with disability in
multivariable models (Table 3.3). Exclusion of geriatric syndromes from the model resulted in
increased effect size and statistical significance of chronic condition coefficients, but reduced the
model R? from 62.7% to 11.2% (Appendix 3.8). Having Parkinson’s, heart failure, stroke, limb
paralysis or amputation, kidney disease, or mood disorder were significantly associated with
higher resident disability, however the size of these independent associations were smaller than
those of geriatric syndromes, ranging from 0.22 to 1.93. Asthma, peripheral vascular disease and

diabetes were not significantly associated with disability in multivariable models.

Dementia was strongly associated with higher disability in a bivariate model (Table 3.3), and in a
model without geriatric syndromes (Appendix 3.8); this association between dementia and
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disability is reversed in in Model 1, which also adjusts for cognitive impairment. Although
bivariate analyses indicated a negative association between pain and disability, pain was
positively associated with disability in fully adjusted analyses (Table 3.3); exploratory analyses
revealed that the change in sign for pain occurred due to adjustment for coexisting geriatric
syndromes and number of days since admission (data not shown). A similar reversal of a
negative bivariate relationship between heart failure and disability occurred in multivariate

models (Table 3.3), due to adjustment for number of days since admission (data not shown).
15.2.2 Effect modification by residents’ sex, age and cognitive status

As shown in Table 3.4, the estimated association between chronic conditions and geriatric
syndromes with disability in the study sample did not differ in sub-samples of men, women, or
individuals aged 74 to 94. The effect sizes of bowel incontinence, diabetes and cognitive
impairment varied in the youngest (aged 65 — 74) and oldest (aged 95-plus) residents, however
these differences were minor. Only 24% of residents in the sample did not suffer from moderate
to severe cognitive impairment; in these people the association between pressure ulcer and limb
paralysis or amputation and disability increased significantly. Conversely, co-existing dementia,
visual impairment or bowel incontinence were associated more strongly with disability in those
with cognitive impairment than in the whole sample. Model estimates for all covariates included

in sex-, age- and cognitive status-stratified versions of Models 1 can be found in Appendix 3.9.
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Table 3.4: Stratification by Sex, Age, Cognitive Impairment Effects Associations between Geriatric Syndromes, Chronic Conditions

and Disability

Sex Stratified Models

Age Stratified Models

Cognitive Impairment-
Stratified Models

No cognitive Cognitive
Model 1 Females Males Age 65-74 Age 75-84 Age 85-94 Age 95-105 impairment impairment
(n=54,953) (n=22,212) (n=7,859) (n=25,703) (n=36,676) (n=6,927) T present
(n=18,426) .
(n =58,739)
Prevalent
Geriatric
Syndromes
Balance 5.69 5.73 5.51 5.94 5.71 5.46 5.42 5.55 5.95
impairment (5.51,5.87))  (5.52,5.93)"  (5.28,5.74)  (557,6.31)) (549,593  (5.25,568)! (500 585  (5.31,580)  (5.75,6.16)
Bowel 453 4.43 4.77 5.00 4.61 4.46 3.98 4.60 5.43
incontinence (4.38,4.68))  (4.26,4.60)"  (457,497)}  (4.66,5.33)'  (4.41,482)"  (4.28,465)'  (3.654.32)) (4.35,4.86) (5.26, 5.60)*
Cognition
:)r(])tfo(lzgline Reference Reference Reference Reference Reference Reference Reference Reference Reference
Mild/moderate 1.67 1.69 , 1.67 , 114 151 188 186 N/A N/A
impairment (1.55, 1.79)! (1.55, 1.83)* (1.46, 1.88)* (0.85, 1.43)* (1.31, 1.70)* (1.71, 2.04)* (1.50, 2.22)*
Moderate. 527 540 a4 a1 516 557 535 A A
SEVEL (5.10,5.44)f  (5.21,559)f  (4.67,5.21)}  (3.81,4.61)*  (4.91,541)F  (5.34,5.79)%  (4.88,5.81)!
impairment
Hearing
impairment
None Reference Reference Reference Reference Reference Reference Reference Reference Reference
Hearing 0.03 0.02 0.07 -0.13 -0.04 -0.04 0.26 0.43 0.08
impaired (-0.08,0.14)  (-0.12 0.15) (-0.12,0.26)  (-0.71,0.45)  (-0.26,0.18)  (-0.18,0.11)  (0.002,0.51)"  (0.14,0.72)"  (-0.04,0.20)
Missing data 0.66 0.33 1.21 1.85 0.005 1.18 0.007 0.32 0.74
(-0.15,1.46)  (-0.67,1.34)  (-0.09, 2.52) (-0.79,449)  (-1.21,1.22)  (-0.21,2.57) (-3.06,3.08) (-1.27,1.90)  (-0.16, 1.64)
Body mass
index (BMI)
BMI < 18.5 Reference Reference Reference Reference Reference Reference Reference Reference Reference
18.5<BMI < -0.54 -0.56 -0.52 -0.03 -0.46 -0.67 -0.55 -0.80 -0.51
25 (-0.68,-0.40)!  (-0.71, -0.41)*  (-0.84,-0.21)"  (-0.57,0.52)  (-0.72,-0.19)" (-0.86,-0.49)! (-0.89,-0.20) (-1.16, -0.43)!  (-0.66, -0.36)*
25 < BMI <30 -0.87 -0.83 -1.04 -0.69 X -0.82 -0.96 -0.83 -1.04 ) -0.97 )
(-1.03,-0.72)*  (-0.99, -0.66)*  (-1.36,-0.71)} (-1.24,-0.14)" (-1.09, -054)% (-1.17,-0.76)} = (-1.23,-0.44)* (-1.42,-0.67)} (-1.14,-0.80)
-0.59 -0.31
BMI > 30 (-0.75, -0.43)! -0.52 -0.89 -0.68 -0.55 -0.62 (-0.80, 0.18) -0.50 -0.98
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Sex Stratified Models

Age Stratified Models

Cognitive Impairment-
Stratified Models

disease

No cognitive .Cogf"“"e
Model 1 Females Males Age 65-74 Age 75-84 Age 85-94 Age 95-105 impairment impairment
(n=54,953) (n=22,212) (n=7,859) (n=25,703) (n=36,676) (n=6,927) r present
(n=18,426) v
(n =58,739)
(-0.69, -0.34)F  (-1.24,-0.53)F  (-1.23,-0.12)" (-0.84,-0.26)! (-0.84, -0.41)* (-0.89,-0.10)"  (-1.16, -0.81)*
Pain
None Reference Reference Reference Reference Reference Reference Reference Reference Reference
Less than 0.29 0.25 0.39 0.26 0.18 0.34 0.19 0.50 -0.007
daily pain (0.19,0.39)f  (0.13, 0.36)* (0.22,057)  (-0.03,0.54)  (0.03,0.34)"  (0.20, 0.48)" (-0.09,0.48)  (0.30,0.69)f  (-0.12,0.11)
Eef\i/';{eoéa"y 082 078 090 070 076 086 0.67 081 062
oain (0.70,0.94)f  (0.64,0.92))  (0.68,1.13)¢ (0.35,1.05)f  (0.57,0.95)*  (0.69, 1.02) (0.28,1.05)"  (0.59,1.04)f  (0.47,0.76)}
Pressure ulcer 267 270 259 303 270 263 239 334 278
(252,2.82))  (2.52,287)"  (2.32,2.86)'  (2.57,3.48))  (2.45,295)¢%  (2.42,2.84)F  (1.98 2.81)})  (2.98,3.71)%  (2.62,2.94)
Urinary 4.19 4.30 3.97 4.00 419 4.28 4.06 4.48 4.28
incontinence (4.04,4.35)F (412,449  (3.76,4.19)'  (3.66,4.34))  (3.98,4.40)*  (4.08,4.49)}  (3.66,4.45)'  (4.25 471)%  (4.10,4.46)
Visual
impairment
None Reference Reference Reference Reference Reference Reference Reference Reference Reference
Moderate 0.68 0.68 0.70 0.73 0.64 0.67 0.80 0.53 0.99
impairment (0.59,0.77)*  (0.57,0.78)* (0.55,0.85)f  (0.48,0.98) (0.50,0.79)%  (0.55,0.79)*  (0.53,1.07)}  (0.33,0.73)*  (0.88, 1.09)
Severe 2.49 2.45 2.58 2.82 2.72 2.39 2.21 1.98 3.50
impairment (2.33,2.65)!  (2.27,2.63)* (2.30,2.86)!  (2.38,3.26)}  (2.45,3.00))  (2.18,2.60)"  (1.83,2.59)}  (1.49,2.48)*  (3.32,3.67)"
Prevalent Chronic
Conditions
Arthritis 0.08 0.09 0.04 -0.16 0.10 012 0.13 0.13 -0.10 (-0.18,
(-.0003,0.15)  (-0.007,0.18)  (-0.09,0.16)  (-0.40,0.08)  (-0.03,0.23)  (0.006, 0.23) (-0.11,0.38)  (-0.05,0.32)  -0.008)
Asthma 0.10 0.09 0.17 0.03 0.10 0.20 -0.11 0.07 0.08
(-0.04,0.24)  (-0.06,0.24)  (-0.11,0.45)  (-0.42,0.48)  (-0.14,0.34)  (-0.001,0.40) (-0.62,0.39)  (-0.22,0.35)  (-0.07, 0.24)
Cancer 012 -0.15 -0.06 -0.09 016 -0.08 -0.17 020 021
(-0.19,-0.04)"  (-0.25,-0.06)"  (-0.20,0.06)  (-0.36,0.18)  (-0.29, -0.03) (-0.20,0.02)  (-0.43,0.08)  (-0.38,-0.03)" (-0.30, -0.12)*
Chronic kidney 0.31 0.26 0.40 0.39 0.32 0.31 0.32 0.22 0.26,
disease (0.22,0.40)*  (0.15, 0.37)* (0.24,055)f  (0.09,0.68)°  (0.17,0.48)*  (0.18,0.44)*  (0.02,0.62)°  (0.03,0.41)"  (0.15,0.36)"
Coronary artery -0.13 -0.11 -0.18 -0.29 -0.04 -0.15 -0.19 -0.25 -0.17
disease (-0.21,-0.05)"  (-0.20,-0.02)" (-0.32,-0.04)" (-0.56,-0.02)°  (-0.17,0.10)  (-0.26,-0.04)"  (-0.44,0.05) (-0.43,-0.08) (-0.26, -0.07)*
Chronic
obstructive 007 009 004 000 g o 5 (005 020) 011 016 023
pulmonary (-0.17,0.02)  (-0.21,0.02)  (-0.20,0.12)  (-0.38,0.21) A Rt (-0.21,0.44)  (-0.35,0.03)  (-0.34,-0.12)}
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Sex Stratified Models

Age Stratified Models

Cognitive Impairment-
Stratified Models

No cognitive _Cogpitive
Model 1 Females Males Age 65-74 Age 75-84 Age 85-94 Age 95-105 impairment impairment

(n=54,953) (n=22,212) (n=7,859) (n=25,703) (n=36,676) (n=6,927) r present

(n=18,426) .

(n = 58,739)
Dementia 022 032 0.02 041 039 -0.10 0.21 025 023
(-0.35,-0.10)"  (-0.47,-0.17)*  (-0.20,0.23)  (-0.72,-0.10)" (-0.61,-0.17)}  (-0.29,0.08)  (-0.16,0.59)  (-0.43,-0.06)"  (0.06, 0.40)
Diabetes -0.06 -0.03 -0.12 -0.24 -0.10 -0.004 0.32 034 012
(-0.14,0.02)  (-0.13,007)  (-0.25,0.01)  (-0.49,0.009)  (-0.23,0.03)  (-0.12,0.12)  (0.04, 0.60) (-0.52, -0.16)"  (-0.21, -0.03)

Epilepsy 047 0.61 0.20 047 036 060 -0.05 0.13 0.62
(0.32,0.61)!  (0.44,0.78)* (-0.03,0.44)  (0.16,0.77)' (0.14, 0.58)' (0.37,0.84))  (-0.77,0.67)  (-0.23,0.49)  (0.46,0.79)*

Heart failure 036 0.36 037 0.31 041 035 0.34 0.47 0.20
(0.27,0.46)*  (0.25,0.47)*  (0.20, 0.53)* (-0.009, 0.63)  (0.24, 0.58)* (0.22,0.48)F  (0.06, 0.61) (0.29,0.65)F  (0.09, 0.31)*

'O-r'mb paralysis 178 181 179 159 193 177 157 254 144
amputation (1.63,1.93)F  (1.63,2.00)%  (1.55,2.02)*  (1.27,1.91)f  (1.70,2.17)} (1.55,1.99)F  (1.11,2.04)}  (2.24,2.83)F  (1.27,1.60)
Mood disorder 030 032 026 -0.10 020 044 038 0.42 015
(0.22,0.38)f  (0.23,0.42)  (0.12,0.41)¢ (-0.33,0.14)  (0.08, 0.33)' (0.33,0.55))  (0.12,0.64)"  (0.23,0.60))  (0.06, 0.24)'

Parkinson’s 1.75 1.79 1.72 1.61 1.87 1.66 1.66 2.18 1.54
disease (1.63,1.87)%  (1.63,1.95)%  (1.53,1.91)*  (1.25,1.97)'  (1.69, 2.06) (1.46,1.86)"  (1.09,2.23)}  (1.89,247))  (1.41,167)

\F;sggl‘s:a' 0.03 0.11 -0.10 -0.24 0.01 0.13 0.001 -0.18 -0.03
disease (-0.10,0.16)  (-0.05,0.27)  (-0.31,0.11)  (-0.65,0.17)  (-0.21,0.23)  (-0.06,0.31)  (-0.44,0.45)  (-0.43,0.06)  (-0.18,0.13)

Psychiatric

fﬁ;r?gg;:s‘;fgir -0.42 039 046 061 038 0.35 -0.20 0.65 -0.39

and (-0.50,-0.33)!  (-0.49,-0.29)" (-0.62,-0.31)} (-0.84,-0.39)F (-0.52,-0.24)  (-0.48,-0.23)*  (-0.49,0.09)  (-0.83,-0.46)* (-0.48, -0.30)}
dementia

Stroke 046 048 045 039 048 045 056 0.68 ) 0.35 )
(0.38,0.55)!  (0.37,0.58)"  (0.29,0.60)*  (0.13, 0.66)"  (0.34,0.63)* (0.32,0.58)F  (0.28,0.83)  (0.49,0.86)"  (0.25,0.44)"

Model 1: Adjusted for resident age, sex, marital status, pre-admission neighborhood income quintile, number of days since admission to long-term care home;
includes random intercept for long-term care homes

Reference: Variable category is the reference group for all other categories within that variable.
“p-value <0.05
fp-value <0.01
*p-value <0.0001
N/A — Not applicable; variable not included in indicated model.
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15.2.3 Long-term care home characteristics associated with resident

disability

Residents’ demographic characteristics and morbidity explained 62.7% of the variance in
disability score. Although a likelihood ratio test indicated that there were statistically significant
between-LTCH differences in resident disability (x> = 3389.1, p < 0.000), LTCH variables such
as intensity of rehabilitation services or ownership type, explained only an additional 2% of the

variance.
15.3 Sensitivity Analyses

Sensitivity analyses that removed geriatric syndromes and chronic conditions from multivariable
models (Appendix 3.8) show that geriatric syndromes explained a large amount of the variance
in residents’ disability, including some of the effects of chronic conditions. In fact, a sensitivity
analysis in which only four geriatric syndromes (balance impairment, urinary and bowel
incontinence and cognitive impairment) were modelled explained 59.9% of the variance in
disability (Appendix 3.8). Use of fixed effects to adjust for clustering within LTCHSs did not
significantly change any model estimates (Appendix 3.10); proportion of variance in residents’
disability attributable to between-home differences was 10.3% in a fixed effects Model 1 versus
9.5% in the random effects Model 1. A version of Model 1 without random or fixed effects for
LTCHs explained just as much variance in disability as models that accounted for differences
between LTCHS (Appendix 3.10). Use of only administrative claims data to code chronic
conditions reduced the effects of limb paralysis or amputation and mood disorders, rendering
them non-significant, while significantly increasing the effect of stroke (Appendix 3.11). Use of
only RAI-MDS chronic condition codes did not significantly change the effects of any chronic
conditions or geriatric syndromes (Appendix 3.11). Exclusion of the 9,302 residents (12% of
sample) whose data were from admission assessments had no effect on findings from Model 2
(Appendix 3.12).
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16 Discussion

16.1 Geriatric syndromes explain major differences in disability

Geriatric syndromes were much more strongly associated with disability in LTCH residents than
were chronic conditions; their removal from Model 1 reduced the R? from 62.7% to 11.2%
(Appendix 3.8), showing that they explain approximately 50% of unique variation in resident
disability in this population-based sample. The geriatric syndromes that were most strongly
associated with disability were balance impairment, cognitive impairment and urinary and bowel
incontinence; these four syndromes alone explained 59% of variance in disability in sensitivity
analyses (Appendix 3.8): both geriatric syndromes and chronic conditions had fairly consistent
effects on disability across sex and age groups, however several correlates of disability differed
significantly among cognitively impaired versus unimpaired LTCH residents. Characteristics of
LTCHs accounted for less than 2% of the variance in resident disability once resident
characteristics were considered. These findings suggest that residents and their geriatric
syndromes — not the LTCHs in which they live — may be appropriate targets of interventions to
reduce disability, and that such interventions may need to differ for cognitively impaired versus

unimpaired residents.

16.2 Mechanisms for geriatric syndrome, chronic condition and
LTCH effects

The Disablement Process Model that guided hypothesis generation and analysis for this study is
also instructive in understanding its main findings. The strong association between geriatric
syndromes and disability was insensitive to adjustment for coexisting chronic conditions,
whereas effects of chronic conditions diminished or rendered non-significant after adjustment for
coexisting geriatric syndromes. A probable mechanism for this finding is that geriatric
syndromes mediate some of the effects of chronic conditions on disability, as outlined in the
Disablement Process analytic framework in Study 1. For example, limb paralysis or amputation
is strongly associated with disability, but some of this association may be mediated by daily pain.

An alternative explanation is that geriatric syndromes are proxy measures for disease severity or
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close proximity to end of life, both of which are associated with disability but not directly

measured in our study.

Although there was significant variation in the distribution of LTCH characteristics, descriptive
analyses showed that these variations were not associated with corresponding variations in
resident disability. This is the likely cause of the lack of explanatory power LTCH characteristics

had in models of resident disability.

16.3 Understanding effect modification by age, sex and cognitive

impairment

The consistency of chronic condition and geriatric syndrome effects on disability across age and
sex strata may represent a nullification of age- and sex- effect modification due to the advanced
age and morbidity of LTCH residents. However, it is also possible that females and the oldest old
residents in whom chronic conditions and geriatric syndromes were the most strongly associated
with disability were under-represented in this cross-sectional sample due to early mortality. We
found that some chronic conditions and geriatric syndromes effected residents who were
cognitively impaired differently than those who were cognitively intact. Cognitive impairment
may exacerbate the effect of prevalent conditions and syndromes due to its impact on older
adults’ ability to self-care (Feil, Zhu, & Sultzer, 2012), whereas activity-limiting conditions like
limb paralysis and Parkinson’s may have stronger effects among cognitively intact residents due

to their lower overall disability.
16.4 Findings in the context of existing evidence

The dominance of geriatric syndromes over chronic conditions as determinants of health status
has recently been demonstrated in community-dwelling older adults (Koroukian et al., 2016), but
our exploration of this relationship in LTCH residents offers new insight. Other studies of
geriatric syndromes’ effect on disability in LTCH residents adjusted for number of chronic
conditions, rather than examining the effects of specific chronic conditions alongside specific
geriatric syndromes (Chen et al., 2013; Phillips et al., 2008; Phillips et al., 2007; Wang et al.,
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2009). Our inclusion of specific chronic conditions in multivariable models revealed that effects
of some chronic conditions (e.g. dementia) were particularly sensitive to adjustment for

coexisting geriatric syndromes in models of disability.

While we found a stronger effect of pressure ulcer on disability in cognitively intact residents,
the effect of bowel incontinence and visual impairment on disability was significantly stronger in
cognitively impaired residents in our sample. These mixed results align with existing evidence,
some of which supports exacerbated effects of chronic conditions among cognitively impaired
older adults (Fultz et al., 2003) and some of which shows worse effects among cognitively intact
older adults (Wang et al., 2010).

The proportion of variance in resident disability (<2%) explained by LTCH characteristics in this
sample is smaller than the 8-25% variance in ADL LFS found by Phillips et al in their studies of
1,334 American LTCHs (2008; 2007). We hypothesize that this difference occurred because we
adjusted for significantly more chronic conditions and geriatric syndromes than Phillips et al, and
explained a larger proportion of total model variance (R? = 64.2%) than Phillips et al achieved
(R? = 18%) (Phillips et al., 2007), thus reducing variance attributed LTCHs. The weak effects of
specific LTCH variables in our study is consistent with another study of LTCH effects on
disablement in LTCH residents (Wang et al., 2009), as well as equivocal evidence for the
relationship between LTCH characteristics and other resident health outcomes (Comondore et
al., 2009; Zimmerman et al., 2013).

16.5 Strengths

This study used health administrative data in a single-payer health care system to study the
relationships between resident morbidity, LTCH characteristics and disability in a large,
representative sample with adjustment for multiple confounders. Our large sample size also
allowed for examination of effects among strata of putative effect modifiers that were larger than
many studies’ main samples. In contrast with most studies in LTCH residents that use either
validated administrative claims algorithms or RAI-MDS active diagnoses to identify chronic

conditions, we combined these measures and tested the sensitivity of our findings to this choice.
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Although claims data tend to be more sensitive for the detection of some diagnoses (e.g. heart
failure, arthritis), RAI assessments are more sensitive to other conditions (e.g. Alzheimer’s, hip
fracture) (Lix et al., 2014). Our findings suggest that using combined chronic condition measures
from both data sources yields findings that are fairly comparable to those generated using only
one. Existing studies that examine the relationship between morbidity and disability either do not
include specific chronic conditions in models (Chen et al., 2013; Phillips et al., 2008; Phillips et
al., 2007; Wang et al., 2009), or do not examine the sensitivity of model estimates to adjustment
for geriatric syndromes (Fedecostante et al., 2015). By doing both, we produced robust empirical
findings while also strengthening a theory-based analytic framework for use in future

longitudinal studies in older adults.
16.6 Limitations

Due to the cross-sectional nature of our study, we cannot make causal inferences regarding the
associations that we report. Our sample also captures residents at different stages of their LTCH
journey; because the magnitude of association between specific chronic conditions and geriatric
syndromes and disability may change over time since admission, we adjusted multivariable
models for the duration of time residents had been in their LTCH. We did not have data on
numerous LTCH characteristics potentially associated with residents’ disability, therefore
interpretation of the effects for the few LTCH variables we did measure (e.g. for-profit
ownership) should be tempered by the knowledge that these variables may be absorbing variance
from unmeasured variables. However, we did replicate our findings in fixed effect models and
thus verified that they were not due our inability to measure relevant LTCH characteristics in our

random effects models.

17 Conclusions

Our findings show that geriatric syndromes explain more variation in resident disability than
chronic conditions and features of LTCHs combined. These findings suggest that residents and
their geriatric syndromes — not the LTCHs in which they live — may be the appropriate target of

interventions to reduce disability, and that such interventions may need to differ for cognitively
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impaired versus unimpaired residents. These findings should be further explored in longitudinal

studies.
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Chapter 4
Low Disability at Admission Predicts Disablement in Long-Term
Care Residents

18 Abstract

Objectives: To determine whether high versus low disability at admission to long-term care is
associated with residents’ subsequent disablement over two years and to test whether balance
impairment, cognitive impairment and pain at admission to long-term care are predictive of

subsequent rate of disablement.

Methods: We conducted a longitudinal study using health administrative data for a cohort of
12,334 residents admitted to 633 Ontario long-term care homes between April 1% 2011 and
March 31% 2012. Eligible residents received an admission assessment of disability using the
RAI-MDS 2.0 activities of daily living (ADL) long-form score (range: 0 — 28), as well as two
subsequent disability measures in the home they were admitted to. Hierarchical multivariable
regression models with random effects for residents, long-term care homes and the effect of time
(months) were used to estimate the confounder-adjusted association between high versus low
disability, pain, balance impairment and cognitive impairment at admission with residents’ rate

of disablement over two years.

Results: At admission, residents had a median disability score of 13 measured using the ADL
long-form score. The 6,229 residents with disability scores below or equal to this median at
admission experienced disablement at a rate of 0.43 (95% CI: 0.42, 0.45) points per month,
whereas those with above-median disability at admission became disabled at a rate of 0.17 (95%
ClI: 0.15, 0.18) points per month. Pain, balance impairment and cognitive impairment present at

admission had negligible effects on resident disablement over two years.

Conclusion: Residents who were more disabled at admission experienced disablement over two
years at a slower rate than residents who were less disabled at admission. This rate difference
was clinically significant and may reflect an untapped opportunity for slowing disablement

among residents who are admitted to long-term care with low disability.
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19 Introduction

Demand for institutional long-term care is increasing globally, as are the acuity and complexity
of long-term care (LTCH or “nursing home”) residents (Katz, 2011). Most LTCH residents have
disability at admission (CIHI, 2013) and experience disablement over the course of their time in
long-term care (Dutcher et al., 2014). Because disablement is associated with lower self-rated
quality of life (Andersen et al., 2004), repeat hospitalizations (Kruse et al., 2013), higher health
care utilization (de Meijer et al., 2009), and all-cause mortality (Thomas et al., 2013; Yeh et al.,
2014), frontline staff in Canadian and American LTCHs are required to assess disability at
admission and incorporate strategies for minimizing disablement into residents’ care plans
(Hawes et al., 1997; OMHLTC, 2010). Understanding the association of disablement with
specific clinical indicators at admission can inform care planning and guide cost-effective

allocation of rehabilitation and restorative care services.

Study 2 demonstrated that geriatric syndromes have particularly strong cross-sectional
associations with disability in Ontario LTCH residents. Geriatric syndromes present at admission
to long-term care could also increase the rate at which residents become disabled over the course
of their stay. The geriatric syndromes most strongly associated with disability in Study 2 were
balance impairment, severe cognitive impairment, pressure ulcer, and urinary or bowel
incontinence; however the mechanism through which the latter three would cause disablement in
multiple activities of daily living (Appendix 3.2) is unclear. This study focuses on geriatric
syndromes strongly associated with disability in Study 2 for which global effects on disablement
could be expected. Balance impairment or pain at admission could hasten disablement through
activity restriction, either due to fear of falling or discomfort with movement (Allison, Painter,
Emory, Whitehurst, & Raby, 2013; Krein, Heisler, Piette, Makki, & Kerr, 2005). Similarly,
cognitive impairment could accelerate disablement through lack of comprehension or motivation
to maintain activity (Fultz et al., 2003), or by delaying identification and treatment of disabling

comorbidities (McConnell, Branch, Sloane, & Pieper, 2003).

Study 1 found that prevalent geriatric syndromes are associated with disability, which is itself a
strong predictor of subsequent disablement. Many existing studies of geriatric syndromes as

accelerators of resident disablement do not account for the direct effects of baseline disability on
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disablement (Burge, von Gunten, & Berchtold, 2013; Fedecostante et al., 2015; Talley et al.,
2015; Wang et al., 2009), which hampers their clinical interpretation. Studies that have examined
the direct effect of disability on subsequent disablement in LTCH residents have not done so in
an admission cohort (Kruse et al., 2013) or have restricted analyses to residents with a low level
of disability at admission (Buttar, Blaum, & Fries, 2001) or residents without multiple chronic
conditions (Carpenter et al., 2006). Small sample size (Buttar et al., 2001), short duration of
follow-up (Buttar et al., 2001; Wang et al., 2009), and dichotomization of disablement outcomes
as “declined” versus “did not decline” (Burge et al., 2013; Buttar et al., 2001) also weaken our
understanding of the role geriatric syndromes and disability at admission have in hastening
disablement of LTCH residents.

The objective of this study was to gain insight about the influence of disability and geriatric
syndromes present at admission on LTCH residents’ subsequent disablement. We sought to
answer the following research questions in a population cohort of newly admitted LTCH
residents followed for two years:
1. Is high versus low disability at admission to LTCH associated with an increased rate of
disablement over two years?
2. Are balance impairment, moderate severe to severe cognitive impairment, and daily or
severe daily pain at admission associated with an increased rate of disablement over two

years?

We hypothesize that both high disability and presence of these three geriatric syndromes at
admission will be independently associated with increased rate of disablement in LTCH residents

due to their association with activity restriction and reduced management of comorbidities.

20 Methods

We conducted a population-based longitudinal cohort study to determine the association between
high versus low disability, balance impairment, moderate severe to severe cognitive impairment
and daily or severe daily pain at admission to long-term care with disablement over two years.
We enrolled all LTCH residents in Ontario, Canada, who were newly admitted to an LTCH and
received a Resident Assessment Instrument Minimum Dataset 2.0 (RAI-MDS) admission

assessment between April 1%, 2011 and March 31%, 2012. We then applied several exclusions
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(Appendix 4.1), such that residents included in the study sample had at least two subsequent
RAI-MDS assessments in the LTCH that they were admitted to and had admission disability

scores below the maximum score of 28.

We used residents’ de-identified and encrypted provincial health insurance numbers to link
health administrative databases housed at the Institute for Clinical Evaluative Sciences (ICES).
ICES is a prescribed entity for the purposes of section 45 of Ontario’s Personal Health

Information Privacy Act.

20.1 Data Sources

Resident records were linked using unique, anonymized, encrypted identifiers across multiple
Ontario health administrative databases containing information on all publicly insured, medically
necessary hospital and physician services. These included the Discharge Abstract Database
(DAD) for chronic conditions coded during hospital admissions; the Ontario Health Insurance
Plan (OHIP) for physician billings, including diagnosis codes and procedures; the Registered
Persons Database (RPDB) for resident age and sex; and the Continuing Care Reporting System
(CCRYS) for repeated resident disability measures, demographic characteristics and geriatric
syndrome diagnoses obtained from RAI-MDS assessments (Hirdes et al., 2013). The RAI-MDS
is a standardized, multidimensional assessment tool used in LTCHSs across Canada, the US and
Europe (Hirdes, Ljunggren, et al., 2008). Trained LTCH staff complete the assessments when
residents are admitted to LTCH, quarterly, and when there is any significant resident health
status change (Hirdes et al., 2011).

20.2 Outcome

The primary outcome was repeated measures of disability from RAI-MDS assessments done
approximately every three months over two years. Disability was measured using the Activities
of Daily Living Long-Form Score (ADL LFS), which quantifies resident disability from 0 to 28
based on degree of dependence on others for bed mobility, transfer, locomotion, dressing, eating,
toilet use and personal hygiene (Appendix 3.2). Higher values of ADL LFS indicate higher
disability. A one-point increase in ADL LFS is considered clinically significant, as it indicates

increased dependence in an ADL or dependence in a new ADL, both of which are associated
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with intensified care needs from LTCH staff (Carpenter et al., 2006). The ADL LFS has been
validated against standardized measures of disability (Frederiksen K. et al., 1996; Lawton M.P.
etal., 1998), is reliable and internally consistent (Hawes et al., 1995; Morris et al., 1999), and
responsive to changes in disability over time (Carpenter et al., 2006). Time was measured in

months since the date of residents’ admission assessment.

Although it is an ordinal measure, ADL LFS was treated as a continuous variable in this study, in
keeping with statistical guidelines (Rhemtulla et al., 2012) and precedent in other research
(Fedecostante et al., 2015; Wang et al., 2010; Wang et al., 2009; Wolinsky et al., 2000a).
Appendix 4.2 shows the broad distribution of disability scores in sample residents at admission.
Among individuals who died during the two-year observation period, a final ADL LFS measure
of 28 was imputed on the date of their death. This analytic treatment of missing data due to
adverse events has precedent in other longitudinal studies of disablement (Kurella Tamura et al.,
2009; Spiers et al., 2005) and aligns with extant knowledge on the rapid disablement individuals

experience in the month prior to death (Gill, Gahbauer, Han, & Allore, 2010).

20.3 Exposures

To assess the effect of high versus low disability at admission, a dichotomous variable for
resident disability at admission classified residents as having a disability score that was less than
or equal to the sample median of 13 (ADL LFS of 0 to 13) or greater than the sample median
(ADL LFS of 14 to 27). Categories of this variable will henceforth be described as “low
disability” (ADL LFS 0 to 13) or “high disability” (ADL LFS of 14 to 27), with recognition that

these are relative terms and a disability score of 12 is not “low” on an absolute scale.

Residents were classified as having balance impairment if during an admission test of balance
from standing (Appendix 4.3) they were identified as either requiring partial physical support
during the test, or being unable to attempt to balance from standing without help. Residents were
classified as having moderate severe to severe cognitive impairment if they had RAI-MDS
cognitive performance scores (range: 0 — 6) of 4, 5 or 6. Residents were classified as having
daily or severe daily pain if their RAI-MDS admission assessor indicated that they were

experiencing either daily pain or daily pain that was severe.
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20.4 Covariates

Selection of covariates for multivariable models was guided by the evidence-based analytic
framework of variables in the Disablement Process Model from Study 1. This included
sociodemographic characteristics, 16 coexisting chronic conditions that had been treated or
affected medical management in the five years prior to admission, and six additional geriatric
syndromes present at admission; the diagnostic codes used to define these covariates are
identified in Appendices 3.4 and 3.5.

20.5 Statistical Analyses

Individual residents were the unit of analysis; the outcome was repeated measures of disability
measured with the 29-point ADL LFS from RAI-MDS assessments done approximately every
three months over two years. The exposures were high versus low disability at admission,
presence or absence of balance impairment, moderate severe to severe cognitive impairment and
daily or severe daily pain at admission to long-term care. Likelihood ratio tests confirmed the
need for resident and LTCH random effects and a random coefficient for time (Appendix 4.4).
For each exposure variable, hierarchical linear regression models were then run containing a
main effect coefficient for the exposure (e.g. balance impairment), time, and an interaction
between time and the exposure, as well as random intercepts for residents and LTCHs and a
random coefficient for time. In each of these models, the coefficient for time represents’ average
rate of disablement (change in disability score) in the reference group. Following the bivariate
regressions, multivariable hierarchical linear regression models were developed sequentially as
follows:

e Model 1 contained random effects for LTCHSs, residents and time, and fixed effects for
geriatric syndromes, chronic conditions and sociodemographic characteristics.
Coefficients in this model reflect the association between variables and disability
measured at admission.

e Model 2 added an interaction term between time and the dichotomous “high versus low
disability at admission” variable. The coefficient for this interaction term reflects the
incremental association between high disability at admission and monthly rate of

disablement over two years.
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e Model 3 added interaction variables between time and each of the three geriatric
syndromes of interest to Model 2. The coefficients for these interaction terms reflect the
incremental effect of balance impairment, moderate severe to severe cognitive

impairment and daily or severe daily pain on monthly rate of disablement over two years.

Supplementary analyses verified the assumption of normally distributed random effects and
residual errors (Appendix 4.5) and examined the sources of variation in disability (assessments,
residents, LTCHSs) using boxplots. A quadratic term for time was tested in the models to verify
that it did not improve model fit or change model findings (Appendix 4.6). Analyses also
examined: the association between location from which residents were admitted (i.e. home,
hospital, and other residential care facilities) and disability at admission; the prevalence of the
three geriatric syndromes among individuals with high disability at admission; the fate of
residents who died during the observation period; and whether residents with geriatric syndromes
were more likely to die during the observation period. Finally, the frequency and distribution of
resident characteristics in the study sample was compared to characteristics of residents who
were excluded from the sample because they had less than two post-admission RAI-MDS

assessments.

Sensitivity Analyses

To test whether imputation of a final disability score of 28 among those who died during the
observation period affected results, we re-ran Model 3 in the study sample without imputation. A
complete case analysis (excluding all residents who died during observation) was conducted to
examine the effect of mortality selection on main findings. To examine the sensitivity of our
findings to coding of chronic conditions, we re-ran Model 3 using chronic condition codes from
RAI-MDS admission assessments only. Descriptive analyses were done using SAS version 9.3
(SAS Institute, 2012) and regression modelling was done in STATA. This study received ethics
approval from the University of Toronto Office of Research Ethics and the Sunnybrook Health

Sciences Research Ethics Board (Appendix 3.6).
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21 Results

21.1 Resident characteristics

A total of 12,334 residents from 633 Ontario LTCHs were included in the sample and are
described in Table 4.1. The mean disability score for all residents at admission to long-term care
was 13.0 (SD: 7.2); 67.7% of residents were female and their mean age was 84.1 years (SD: 7.2).
The 30% of residents admitted from home had a significantly lower mean disability score (10.7,
SD: 6.8) than the 30% admitted from hospital (15.9, SD: 6.9) (Appendix 4.7). Residents in the
sample had a median of nine assessments (IQR: 7, 9) in the observation period, including their
admission assessment. The median number of days between each assessment was 90.5 (IQR:
85.0, 91.0), suggesting that most residents were being assessed quarterly, as is provincially
mandated. The boxplots in Appendix 4.8 illustrate that there was more variability in disability
scores within LTCHSs than between them, and that variability between residents was greater than
variability within residents over time. Residents who had balance impairment at admission had
significantly higher disability (15.6, SD: 6.7) than the sample as a whole, as did residents with
moderate-severe to very severe cognitive impairment (17.7, SD: 6.3) and daily or severe daily
pain (14.1, SD: 7.3) (Appendix 4.9a). The proportion of “high disability” residents with severe
cognitive impairment and daily or severe pain at admission was similar in the proportion in the
whole sample, but residents with balance impairment were particularly concentrated in the “high
disability” group (Appendix 4.9a).

Table 4.1: Resident Characteristics at Admission to Long-Term Care

Mean ADL
N % LFS (SD) at
Admission
Full Cohort 12,334 100 13.0 (7.2)
Activities of Daily
Living Score at
Admission
0-13 6,229 50.5 6.8 (4.1)
14 — 27 6,105 49.5 19.2 (3.4)*
Age (years)
65— 74 1,321 10.7 12.9 (7.5)
75-84 4,580 37.1 12.7 (7.2)

85—-94 5,697 46.2 13.0(7.2)




Mean ADL

N % LFS (SD) at
Admission

95+ 7,36 6.0 14.3 (7.0)
Sex

Female 8,348 67.7 12.9 (7.2)

Male 3,986 32.3 13.0 (7.3)
Marital Status

Married 3,713 30.1 13.5(7.3)

Widowed 6,870 55.7 12.7 (7.2)

Never married/

Separated/Divorced 1,518 123 12.5(7.3)

Missing 233 1.9 13.3(7.2)
Pre-NH Neighborhood Income Quintile

1 (low) 2,830 22.9 12.4 (7.3)

2 2,306 18.7 13.2 (7.2)

3 2,039 16.5 13.1(7.2)

4 1,786 14.5 13.1(7.2)

5 (high) 1,551 12.6 13.3(7.1)

Missing 1,822 14.8 13.0 (7.4)

Geriatric Syndromes

Balance impairment 7,790 63.2 15.6 (6.7)*
Bowel incontinence 3,746 30.4 18.3 (5.6)*
Cognition

Intact or borderline 3,309 26.8 11.3 (7.6)*

Moderate impairment 7,246 58.8 12.6 (6.8)*

Moderate-Severe/very severe 1779 14.4 17.5 (6.3)’

impairment
Hearing impaired 1,762 14.3 13.9 (6.9)*
BMI

BMI < 18.5 1251 10.1 14.8 (7.2)

18.5<BMI <25 5583 45.3 13.0(7.2)

25 <BMI <30 3355 27.2 12.2 (7.2)

BMI > 30 2145 17.4 13.0(7.2)
Pain

No pain 7,169 58.1 12.4 (7.2)*

Less than daily pain 3,095 25.1 13.5 (7.0)*

Daily or severe daily pain 2,070 16.8 14.1 (7.3)*
Pressure ulcer 662 5.4 18.8 (5.7)*
Urinary incontinence 6878 55.8 16.0 (6.2)*

Visual impairment

Moderate impairment 4131 335 13.9 (7.0)*




Mean ADL
N % LFS (SD) at
Admission
Severe impairment 588 4.8 16.6 (7.1)*
Chronic Conditions

Arthritis 5897 47.8 13.4 (7.2)*
Asthma 688 5.6 13.4(7.1)
Cancer 4305 34.9 12.9(7.3)
Kidney disease 2479 20.10 14.2 (7.2)*
Coronary artery disease 4303 34.9 13.2 (7.3)"
COPD 1974 16.0 12.9 (7.3)
Dementia 8572 69.5 13.1 (7.2)"
Diabetes 3664 29.7 13.4 (7.2)*
Epilepsy 426 3.5 14.3 (7.2)*
Heart failure 2703 21.9 13.9 (7.2)*
Limb paralysis or 1802 14.6 12.9 (7.0)
amputation
Mood disorders 1941 15.7 13.1(7.4)
Parkinson’s disease 896 7.3 16.0 (6.6)*
(Ij_eripheral vascular 440 36 13.3 (7.0)

isease
Psychiatric conditions
other than depression and 2661 21.6 13.4 (7.2)"
dementia
Stroke 2517 20.4 15.2 (7.1)}

“p-value <0.05 in ANOVA
fp-value <0.01 in ANOVA
p-value <0.0001 in ANOVA
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Appendix 4.9b shows that between admission and the end of two years observation, 4,213 (34%)

of the 12,334 residents in the sample had died. Most of them (70%) died in the LTCH to which

they were admitted, while 28% died in hospital. A comparable proportion of residents with daily

or severe daily pain died (34%) during follow-up, whereas a larger proportion of residents with

balance impairment (38%) or moderate severe to severe cognitive impairment (40%) died within

two years of admission. Residents who were excluded from the sample because they had fewer

than two post-admission RAI-MDS measures of disability had higher mean disability at

admission (17.5, SD: 7.3) than those who were included in the sample (13.4, SD: 7.5), were

more likely to be male, underweight, have balance impairment, bowel and urinary incontinence,

daily or severe daily pain, cancer, kidney disease, coronary artery disease, chronic obstructive
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pulmonary disease, diabetes and heart failure (Appendix 4.10). Excluded residents had lower
prevalence of dementia and Parkinson’s disease than sample residents and comparable levels of

moderate to severe cognitive impairment (Appendix 4.10).

21.2 Unadjusted associations between disability and geriatric
syndromes at admission with disablement LTCH residents

Figure 4.1 illustrates the unadjusted differences in admission disability and rate of disablement in
LTCH residents with high versus low disability, cognitive impairment, balance impairment and
pain at admission. These figures are based on the outputs of models of the rate of change in
repeated disability measures over two years, with coefficients for the main effects of exposure
variables, time, and their interaction (Table 4.2). The model of high versus low disability at
admission unadjusted for covariates (Figure 4.1A), shows that residents who had low disability
at admission experienced disablement at a rate of 0.44 points per month in long-term care,
whereas residents who had high disability at admission acquired new disability more slowly, at a
rate of only 0.18 points per month®, unadjusted for other resident characteristics. In unadjusted
models for balance impairment, moderate severe to severe cognitive impairment and pain
(Figure 4.1B-D), this finding was replicated but smaller in magnitude: residents with these
geriatric syndromes had higher disability at admission, but slower rates of disablement over two

years.

! Calculated from Table 4.2 as the mean rate of change in disability in less disabled reference group 0.44 (0.42,
0.45) plus the mean rate in the more disabled group -0.26 (-0.27, -0.24) = 0.44 + (-0.26) = 0.18.
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Figure 4.1: Unadjusted Differences in Admission Disability and Rate of Disablement in LTCH
Residents with High versus low Disability, Cognitive Impairment, Balance Impairment and Pain

at Admission.

Note: Increasing disability (ADL Long-Form Score) is undesirable; an upward sloping line

indicates residents are becoming more disabled over time.



Table 4.2: Unadjusted Associations of Resident Disability and Geriatric Syndromes Present at

Admission with Disablement in Newly Admitted LTC Residents

Models for Exposure Variable at Admission Interacted with Time
without Covariate Adjustment

Moderate-severe

p-value <0.0001

§ Exposure variable either high ADL score at admission, balance impairment, moderate-severe to severe cognitive

impairment or daily or severe daily pain, as indicated in top row.
\y11@ = Between-resident, within home variance of random intercept {1

V2@ = Between-resident, within home variance in random slope {2k

V1@ (y11@ y25@) = Covariance of random intercept (1@ and random slope (ojx®
Vy11® = Between-home variance of random intercept £

0 = Between-assessment, within-resident, within home variance of level-1 residuals €ij

Each model contains the main effect of the exposure variable (disability at admission or geriatric syndromes), the

to severe
ADLlf_czo;e of Balance cognitive Daily or severe
(vs. ADL Score Impairment impairment daily pain
O'f 0-13) at (vs. no balance (vs. none to (vs. no pain or
Admission impairment) (r;r;c;c:ﬁ:{a\fg non-daily pain)
impairment)
Model Coefficients
" t 10.73 12.00
Constant 6.90 (6.72, 7.09)* 7.79 (7.50, 8.08)* (1041, 1105 (1174, 12.28)}
Time 0.44 (0.42, 0.45)*  0.38 (0.36, 0.40)* 0.31(0.30,0.32)* 0.32(0.31, 0.33)"
11.31
§ . i
Exposure (11.09, 11.54)7 730 (109, 7:62)" ¢ 1o 603, 6.89)F 1.55 (116, 1.93)"
Exposure*Time -0.26 . -0.11 -0.02 -0.06
P (-0.27, -0.24)* (-0.13, -0.10)* (-0.04, -0.01)" (-0.08, -0.04)*
Random Effects
Ny @ 3.91 5.70 1.95 2.14
\/\4/22(2) 0.33 0.34 0.35 0.35
V21 @A 1@ y?) 0.04 -0.21 -0.27 -0.26
\/\4/11(3) 0.98 2.30 6.36 6.61
) 3.39 3.40 3.40 3.40
p-value <0.01

main effect of time, an interaction term for the exposure variable with time, a random coefficient for time, and
random intercepts for residents and LTCHs.
For example, the “bivariate” model for balance impairment*time was run as:

Yijk = P1 + Patijk + Bsbalancejx + Pa(balance*time)j + Cajk@ + Cok@-tij + G + &ijk

Where:

Yijk = ADL LFS at assessment i for resident j in long-term care home k
1= the grand mean of ADL LFS across all nx homes in sample.

Batijk = the effect of time (in months) on ADL LFS in resident j, in long-term care home k
1@ = the random deviation of resident j’s admission ADL LFS from the mean admission ADL LFS of residents

within in LTCH k.

L@ -t = the random deviation of resident j’s ADL LFS slope from the mean slope of residents in LTCH k.
&® = random intercept (mean ADL LFS) for all residents in LTCH k.

&ijk = level-1 residuals

79
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21.3 Multivariable models of disablement in LTCH residents

The main-effect estimates in Table 4.3 indicate variables’ association with disability at
admission (intercepts) adjusting for all other variables in the model; exposures’ adjusted effect
on rate of disablement over time are determined from estimates of each variable’s interaction
with time (slopes). Figure 4.2 illustrates differences in admission disability and rate of
disablement over two years in LTCH residents with high versus low disability, cognitive
impairment, balance impairment and pain at admission. Figure 4.2 is based on outputs from
Model 3 in Table 4.3; it compares level of disability at admission and rate of disablement in
residents with these exposures to residents without any of these exposures (Figure 4.2, solid
black line), adjusted for resident demographic characteristics and comorbid chronic conditions

and geriatric syndromes.

Similar to the results of the bivariate regressions illustrated in Figure 4.1, the adjusted model in
Figure 4.2 shows that residents with high disability at admission are the most different from the
reference group: after adjusting for comorbidities and demographic characteristics, residents in
the high disability group (dotted black line) had an average disability score 8.3 (8.07, 8.52, p
<0.0001) points higher at admission than those in the reference group (solid black line), but
acquired new disability at a rate of 0.17 points? per month, which was significantly slower than
the 0.43 points per month among residents with low disability at admission. This means that
holding all other variables in the model equal, residents who were in the reference group at
admission added an average of 6.24 points more to their disability scores over the two year study
period than residents who had high disability at admission.

Figure 4.2 also depicts the adjusted relationships between geriatric syndromes and repeated
measures of disability from Model 3 (Table 4.3). It shows that despite its strong association with
higher disability at admission to long-term care, balance impairment (black dashed line) was not
significantly associated with disablement over the study period, as indicated its parallel course

with the solid black reference line. Residents with moderate severe to severe cognitive

2 Calculated as mean rate in less disabled group 0.43 (0.42, 0.45) plus the mean rate in the more disabled group -
0.26 (-0.28, -0.25) = 0.43 + (-0.26) = 0.17.
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impairment (grey dash-dot line) had adjusted disability scores 2.78 (95% ClI: 2.49, 3.07,
p<0.0001) points higher than the reference group at admission, but experienced disablement at a
comparable rate over time. Similarly, residents with daily or severe daily pain (grey dotted line)
had statistically (but not clinically) higher adjusted disability at admission than the reference
group, but experienced disablement at a comparable rate over two years. For both cognitive
impairment and pain, the difference in the rate of disablement from the reference group created

less than a one point difference in disability from the reference group at the end of two years.

18 +

Disability (ADL Long-Form Score)

0 T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (Months Since Admission)

Reference Group: Low ADL, No balance, No severe cognitive impairment, No or less than daily pain
------ Residents with High Disability (ADL-LFS: 14 - 27) at Admission

=== Balance Impairment Present at Admission

Moderate-severe to Severe Cognitive Impairment at Admission

Daily or Severe Daily Pain at Admission

Figure 4.2: Adjusted Differences in Admission Disability and Rate of Disablement in LTCH
Residents with High versus Low Disability, Cognitive Impairment, Balance Impairment and Pain

at Admission

Note: Increasing disability (ADL Long-Form Score) is undesirable; an upward sloping line

indicate residents are becoming more disabled over time.
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In addition to the outputs of Model 3, Table 4.3 also contains Models 1 and 2, both of which are
predecessors to Model 3. Model 1 contains random effects for LTCHes, residents and time, and
fixed effects for geriatric syndromes, chronic conditions and sociodemographic characteristics.
The coefficients for Model 1 in Table 4.3 represent the effect of variables on the 29-point
disability measure measured at admission. Variables with significant positive coefficients (e.g.
urinary incontinence) were associated with greater disability at admission, whereas variables
with significant negative coefficients (e.g. chronic obstructive pulmonary disease) were
associated with less disability at admission, adjusting for other variables in the table. Coefficient
estimates for all variables in Models 1 to 3 are available in Appendix 4.11. Model 2 added to
Model 1 an interaction term between time and the dichotomous “high versus low disability at
admission” variable. The coefficient for the interaction between high versus low disability at
admission and time is the same in Model 2 and Model 3, in which interactions between geriatric

syndromes and time are also considered.

Table 4.3: Adjusted Associations of Resident Disability and Geriatric Syndromes Present at

Admission with Disablement in Newly Admitted LTC Residents

Model 1

Model 2

Model 3

Est (95% Cl)

Est (95% Cl)

Est (95% Cl)

Constant

4.38 (3.89, 4.87)°

4.15 (3.66, 4.65)°

4.16 (3.67, 4.65)

Time (months since
admission)

0.32 (0.31, 0.33)¢

0.44 (0.42, 0.45)}

0.43 (0.42, 0.45)¢

Activities of Daily
Living Score at

Admission
0-13 Reference Reference Reference
14 - 27 7.76 (7.54, 7.97)* 8.28 (8.06, 8.50)* 8.29 (8.07, 8.52)*

Geriatric Syndromes

Balance impairment

2.04 (1.86, 2.22)

2.04 (1.86, 2.22)

2.03 (1.84, 2.21)}

Bowel incontinence

1.75 (1.57, 1.92)}

1.74 (1.57, 1.92)}

1.74 (157, 1.92)F

Cognition

Intact or
borderline

Reference

Reference

Reference

Moderate
impairment

1.04 (0.83, 1.24)}

1.04 (0.84, 1.24)*

1.04 (0.84, 1.24)*

Moderate-
Severe/very severe
impairment

2.87 (2.58, 3.15)

2.88 (2.59, 3.16)!

2.78 (2.49, 3.07)}
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Model 1

Model 2

Model 3

Est (95% CI)

Est (95% CI)

Est (95% CI)

Hearing impairment

None

Reference

Reference

Reference

Hearing impaired

-0.05 (-0.26, 0.16)

-0.05 (-0.26, 0.16)

-0.05 (-0.26, 0.16)

Body Mass Index

(BMI)
BMI < 18.5 Reference Reference Reference
18.5<BMI<25 -0.13 (-0.38, 0.12) -0.14 (-0.39, 0.12) -0.14 (-0.39, 0.12)
25 <BMI <30 -0.23 (-0.49, 0.04) -0.24 (-0.52, 0.03) -0.24 (-0.50, 0.03)
BMI > 30 0.03 (-0.26, 0.31) 0.01 (-0.27, 0.30) 0.01 (-0.27, 0.30)
Pain
None Reference Reference Reference

Less than daily
pain

0.01 (-0.18, 0.19)

0.003 (-0.18, 0.19)

0.003 (-0.18, 0.19)

Daily or severe
daily pain

0.33 (0.12, 0.54)"

0.33 (0.12, 0.53)"

0.39 (0.18, 0.60)"

Pressure ulcer

1.42 (1.12, 1.73)}

1.44 (1.13, 1.74)}

1.44 (1.13, 1.74)}

Urinary
incontinence

1.83 (1.65, 2.01)}

1.83 (1.64, 2.01)}

1.82 (1.64, 2.01)}

Visual impairment

None

Reference

Reference

Reference

Moderate
impairment

0.28 (0.12, 0.44)}

0.28 (0.12, 0.43)¢

0.28 (0.12, 0.43)¢

Severe impairment

1.13 (0.78, 1.48)}

1.13 (0.78, 1.48)}

1.13 (0.78, 1.48)}

Chronic Conditions

Arthritis

0.02 (-0.12, 0.16)

0.02 (-0.12, 0.16)

0.02 (-0.13 0.16)

0.0003 -0.0001
Asthma -0.001 (-0.30, 0.30) (030, 0.30) (0.30, 0.30)

Cancer 0.01 (-0.15, 0.16) 0.01 (-0.14, 0.17) 0.01 (-0.14, 0.17)
gl‘;;zggry artery -0.10 (-0.26,0.06)  -0.10(-0.26,0.068)  -0.10 (-0.26, 0.06)

Chronic obstructive
pulmonary disease

0.25 (-0.45, -0.05)"

-0.24 (-0.45, -0.04)"

0.24 (-0.45, -0.04)"

Dementia

0.08 (-0.08, 0.25)

0.08 (-0.08, 0.25)

0.08 (-0.08, 0.25)

Diabetes

0.10 ( -0.05, 0.26)

0.11 (-0.05, 0.27)

0.11 (-0.05, 0.27)

Epilepsy

0.42 (0.03, 0.80)"

0.42 (0.04, 0.80)"

0.42 (0.03, 0.80)"

Heart failure

0.28 (0.09, 0.47)°

0.29 (0.10, 0.48)°

0.29 (0.10, 0.48)"

Kidney disease

0.26 (0.08, 0.43)"

0.26 (0.08, 0.44)"

0.26 (0.08, 0.44)"

Limb paralysis or
amputation

-0.09 (-0.29, 0.10)

-0.10 (-0.30, 0.10)

-0.10 (-0.30, 0.10)

Mood disorder

-0.10 (-0.29, 0.08)

-0.10 (-0.29, 0.08)

-0.10 (-0.29, 0.08)

Parkinson’s disease

1.11 (0.84, 1.37)}

1.11 (0.84, 1.37)}

1.11 (0.84, 1.37)}
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Model 1 Model 2 Model 3
Est (95% CI) Est (95% CI) Est (95% CI)
Feripheral vasculal 022 (:0.57,014)  0.22(-057,0.14) 022 (:0.57,0.14)
isease
Psychiatric
conditions other
than depression and -0.11 (-0.28, 0.06) -0.11 (-0.28, 0.06) -0.11 (-0.28, 0.06)
dementia
Stroke 0.48 (0.31, 0.66)* 0.48 (0.30, 0.66)* 0.48 (0.30, 0.66) *
Interaction Terms
Activities of Daily
Living Score at N/A -0.26 (-0.27,-0.24)*  -0.26 (-0.28, -0.25) *
Admission*time
Balance N/A N/A 0.01 (-0.01, 0.02)

impairment*time

Moderate-severe to
severe cognitive N/A N/A 0.04 (0.03, 0.06) *
impairment*time

Daily or severe daily

" N/A N/A -0.03 (-0.05, -0.01)f
pain time
Random Effects
V1@ 3.36 3.35 3.35
V2@ 0.36 0.33 0.33
2 (2
Yy Oy 001 0.02 0.02
y22')
Vyu® 1.10 1.10 1.10
Vo 3.39 3.39 3.39
“p-value <0.05
p-value <0.01

p-value <0.0001

\y1:® = Between-resident, within baseline ADL group (0-13 vs. 14-27), within home variance of random intercept
G

V2, = Between-resident, within baseline ADL group (0-13 vs. 14-27), within home variance in random slope
z;zjk(Z)

V1@ (y1®@ y25@) = Covariance of random intercept i@ and random slope (@

\y1:® = Between-home variance of random intercept (@

0 = Between-assessment, within-resident, within baseline ADL group (0-13 vs. 14-27), within home variance of
level-1 residuals eijk

Model 1: Contains random intercepts for residents and long-term care homes, random coefficient for time + resident
demographic characteristics and morbidity burden at admission to LTC (t1). Coefficients represent adjusted
relationship between variable and resident disability at admission to long-term care.

Model 2: Contains Model 1 + interaction term for Activities of Daily Living (ADL) score at admission and time.
Main effects coefficients represent adjusted relationship between variable and resident disability at admission to
long-term care. Interaction terms represent association between ADL score at admission and resident disablement
over two years.

Model 3: Contains Model 2 + interaction terms for balance impairment, moderate to severe cognitive impairment
and daily or severe daily pain and time. Main effects coefficients represent adjusted relationship between variable
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and resident disability at admission to long-term care. Interaction terms represent association between geriatric
syndromes and resident disablement over two years.

21.4 Sensitivity Analyses

For the 4,213 residents who died during the observation period, a final disability measure of 28
was imputed on the date of their death. Re-running Model 3 in a sample without imputation of a
final disability score among decedents did not change the relationship between high versus low
disability and geriatric syndromes at admission with disablement over time (Appendix 4.12),
however excluding these residents from the analysis (complete case analysis) resulted in
significantly reduced adjusted rate of disablement in the sample, and reduced the differences
between disablement in residents with high disability versus low disability at admission
(Appendix 4.12). Use of RAI-MDS chronic condition codes instead of claims-based diagnostic
codes did not change any of the study findings (Appendix 4.13).

22 Discussion

22.1 Low disability at admission predicts faster disablement over
two years

In a population sample of 12,334 newly admitted Ontario LTCH residents, those residents with
disability equal to or less than the sample median (ADL LFS 0 to 13) experienced disablement at
a clinically and statistically faster rate than residents with admission disability greater than the
median. Residents in the high disability group had an unadjusted mean disability score 12.4
points higher than those in the low disability group at admission, but low disability residents had
faster rates of disablement over two years (Figure 4.2). This relationship was similar in models
unadjusted for covariates (Table 4.2) and models that adjusted for all covariates except for the
interaction between geriatric syndromes and time (Model 2, Table 4.3). Accounting for high
versus low disability and other covariates at admission, balance impairment, moderate-severe to
severe cognitive impairment and daily or severe daily pain had negligible effects on disablement.
These findings indicate that high versus low disability at admission — not the presence of
geriatric syndromes — is a good clinical indicator of subsequent rate of disablement in newly
admitted LTCH residents.
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The finding that residents with low disability at admission become disabled more rapidly has
important implications. The possible mechanisms behind this finding provide necessary context
for its interpretation and are explored in the proceeding sections (and summarized in Appendix

4.14), followed by consideration of this study’s findings in the context of existing evidence.

22.2 Possible mechanisms behind faster disablement in residents
with lower disability at admission

22.2.1 Methodological Explanations

Residents who met all other inclusion criteria but died prior having two follow-up RAI-MDS
assessments completed after admission (n =3,116) were excluded from the study sample
(Appendix 4.1). This mortality selection disproportionately affected residents with high
disability, balance impairment, moderate-severe to severe cognitive impairment and daily or
severe daily pain at admission (Appendices 4.9 and 4.10). Thus, findings regarding reduced
disablement among those with high admission disability and the negligible effects of geriatric
syndromes could exist because residents in whom these exposures were more strongly associated
with disablement died prematurely. A sensitivity analysis that excluded sample residents who
died during the observation period (n = 4,213) — in whom exposures were also over represented —
showed that overall rate of disablement in the complete case sample was slower, and differences
in disablement between residents with high versus low disability at admission were reduced
(Appendix 4.12). This finding regarding mortality selection within the sample suggests that
mortality selection to enter the sample may have also led to underestimation of disablement
among high disability residents.

Other possible methodological explanations for study findings lie in the scaling of and incentives
tied to this study’s repeated measure of disability: the ADL LFS in the RAI MDS.

Changes in ADL LFS at the high end of the scale could represent more significant clinical
changes than those at lower end of the scale (Glenny, Stolee, Thompson, Husted, & Berg, 2012).
For example, it is plausible that the change from being totally independent in bathing to needing
supervision three or more times a week is the same as the change from requiring extensive staff
assistance for bathing to being totally dependent on staff to bath, even though these changes are

both coded as one-point increases in ADL LFS. Although there is precedent for treating the ADL
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LFS as a continuous variable in research (Fedecostante et al., 2015; Wang et al., 2010; Wang et
al., 2009; Wolinsky et al., 2000a) and evidence of its sensitivity to changes over time in LTCH
residents (Carpenter et al., 2006), we are unaware of evidence demonstrating the equivalence of
changes at the lower versus higher end of the scale. Also, as discussed in Section 2.2, LTCHSs are
more heavily reimbursed for residents with higher disability scores (OMHLTC, 2011). Thus,
residents with low disability at admission could be preferentially “coded up” to reach a higher
reimbursement threshold already achieved by residents with high disability at admission. We are

unaware of studies examining whether this is the case in Ontario.

22.2.2 Actual associations in Ontario LTCH Residents

While the aforementioned methodological limitations could explain the association between
higher disability at admission and slower disablement over two years, it is also possible that this
finding represents a “true” phenomenon in Ontario LTCH residents. We review three potential
mechanisms for this explanation, each of which could operate in combination with each other

and the methodological mechanisms outlined above to produce the observed results.

First, the time origin in this study is admission to LTCH, however residents were likely admitted
to LTCHs at different stages of disablement. If the natural course of disablement in this
population is characterized by rapid disablement at lower levels of disability, followed by a
tapering off, the admission of residents at different stages of disablement could create the
observed relationship between low disability and fast disablement. This mechanism in LTCH
residents (70% of whom have dementia) is partially supported by findings from Gill et al’s
examination of different disablement trajectories in community-dwelling older adults’ who died
of advanced dementia, 68% of whom began their final year of life with high disability and
acquired new disability at a rate much slower than individuals who had lower disability at the
start of their last year of life (Gill, Gahbauer, et al., 2010). An important feature of this
mechanism is that it does not imply a causal relationship between disability at admission and
subsequent disablement; rather, it suggests that residents in the high versus low disability group

are simply at different stages in the same disablement trajectory.

A second potential mechanism for this study’s findings relates to causes of residents’ high

disability at admission. The 30% of residents admitted from home had a significantly lower
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mean disability score (10.7, SD: 6.8) than the 30% admitted from hospital (15.9, SD: 6.9)
(Appendix 4.7). High disability could thus be acting as a proxy measure for recent
hospitalization. Residents admitted to long-term care post-hospitalization may be in the midst of
recovery from an acute health event that temporarily increased their disability at admission,
while those admitted from home may be on more stable disablement trajectories due to the
cumulative effects of chronic conditions. In their sample of nursing home residents who had
been admitted at least six months prior to a hospitalization, Kruse et al found that 39.2% of
residents experienced worsening disability following hospitalization, and that disablement
(versus stable trajectory or reduction in disability) was the most common among residents with
the best (lowest) pre-hospitalization ADL LFS (Kruse et al., 2013). This potential mechanism
builds on the previously identified one indicating a possible interaction between pre-admission
disablement and place from which residents were admitted in predicting subsequent disablement.

A third possible explanation for our results is that they reflect unequal access to restorative and
rehabilitative care services among residents with high versus low disability at admission.
Restorative care is focused explicitly on slowing disablement and maintaining independence in
ADLs (Resnick, Galik, & Boltz, 2013), whereas rehabilitative therapies (e.g. physiotherapy and
occupational therapy) reduce disability by treating functional impairments (Forster, Lambley, &
Young, 2010). Thus, restorative therapy may be more appropriate for slowing disablement in
residents with minimal functional limitations, whereas rehabilitative and restorative therapy may
be necessary to slow disablement residents with significant functional limitations. As outlined in
Section 2.2, LTCHs receive more funding for nursing and personal care of residents who have
high disability at admission (OMHLTC, 2011). This funding can be used to pay for restorative
and rehabilitative therapy among highly disabled residents, meaning that residents with high
disability at admission are eligible for more care than low disability residents. Not surprisingly, a
study of 7,735 residents in 1,097 American nursing homes found that residents who received
restorative care had significantly higher disability at baseline (mean ADL LFS = 17.9) than those
who did not (mean ADL LFS = 14.0) (Talley et al., 2015). In this same study, recipients of
restorative care experienced disablement at a comparable rate to non-recipients over 18 months,
despite their higher disability at baseline (Talley et al., 2015). Given the link between disability

at admission and allocation of resources across contexts, similar patterns of resource allocation



89

may be present in Ontario LTCH residents. In this case, the greater disablement seen in residents
with low disability at admission may represent an untapped opportunity for intervention: perhaps
if these residents received the level of restorative care allocated to high disability residents, they
too would decline more slowly. This mechanism builds on the two prior to it by identifying a
pathway through which level of disability at admission is causally linked to subsequent
disablement. In the proceeding sections we review existing research in this area in an attempt to

clarify which of the aforementioned mechanisms are driving our results.

22.3 Findings in the context of existing evidence

22.3.1 Low disability at admission is associated with accelerated
disablement over time
There are few studies that examine clinical indicators of disablement using hierarchical linear
modelling in LTCH residents. Kruse et al examined disablement trajectories over a year in
40,128 Medicaid-eligible long-stay nursing home residents and found that residents with low
baseline disability (ADL LFS 0-4) experienced a 0.46-point worsening in disability score per
month, whereas residents with high baseline disability (ADL LFS 24-28) experienced a 0.36
point reduction in disability per month; they did not report rate of disablement among those with
moderate disability (ADL LFS 5-28) (Kruse et al., 2013), however their sample’s mean disability
score changed at a rate of -0.14 points per month, indicating net improvement (Kruse et al.,
2013). This contrasts with the net increase in disability experienced by residents in our sample.
Banaszak-Holl et al also examined the impact of admission disability on disablement in 3,634
newly admitted long-stay nursing home residents with stays of at least six months and found that
although the sample became more disabled overall during the study period, residents with higher
disability at admission experienced slower disablement (Banaszak-Holl et al., 2011). Finally, in
their study of nursing home residents with moderate or severe dementia followed over six
months, Carpenter et al found that residents became more disabled over the course of the study,

at a rate of approximately 0.3 ADL LFS points per month (Carpenter et al., 2006).

These studies differ from ours in terms of their use of restricted (Carpenter et al., 2006) or non-
admission cohorts (Kruse et al., 2013), and their use of abbreviated outcome scores for

disablement (Banaszak-Holl et al., 2011), however their findings regarding the association
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between low disability at baseline and accelerated disablement in LTCH residents align with
ours. Unlike our study, Kruse et al found this relationship using a joint model of disablement,
admission to hospital and death (Kruse et al., 2013); this suggests that while mortality selection
may be contributing to our findings, it is unlikely to explain them entirely.

22.3.2 Negligible Effects of Cognitive Impairment, Balance Impairment,
and Daily or Severe Daily Pain
Our findings regarding the negligible effects of geriatric syndromes are partially aligned with
existing evidence, however direct comparisons across studies are difficult due to differences in
adjustment for covariates. In Carpenter et al’s study of LTCH residents with dementia, those
with moderate cognitive impairment became disabled at a rate of 0.30 ADL LFS points per
month, compared to a rate of 0.28 among residents with severe cognitive impairment (2006).
Kruse et al found that each one point increase in the 7-point cognitive performance scale
(collapsed into <4 and 4+ in our study) was associated with a 0.08 point worsening in disability
per month (2013). In Banaszak-Holl’s study of 3,634 newly admitted LTCH residents, they
found a small but not clinically or statistically significant increased rate of disablement among
residents with cognitive impairment (2011). Thus, studies that adjusted for baseline disability
and had similar samples to ours found similarly small effects of baseline cognitive impairment
on disablement (Banaszak-Holl et al., 2011).

The two reviewed studies that found significant effects of balance and pain on disablement did
not adjust for disability at baseline. Burge et al examined predictors of a two-point reduction in
the 7-point ADL hierarchy score in 10,199 LTCH residents of 90 Swiss nursing homes; they
found that both balance and cognitive impairment were associated with increased hazard of the
dichotomous “decline” outcome over a mean 1.1 years of follow-up (Burge et al., 2013).Wang et
al found that balance dysfunction was independently associated with loss of early (personal
hygiene) and mid-loss ADLSs (toileting), but not late-loss ADLs (eating) over six months, in
4,942 Minnesota nursing home residents, while pain was not associated with disablement in any
ADLs (Wang et al., 2009). These inconsistent findings from studies with follow-up periods of
six months suggest that our finding of negligible effects of balance and pain is unlikely due to

our failure to capture their acute effects on short-term of disablement. We build on these studies



91

by showing that there is not a clinically significant association between pain and balance

impairment at admission and subsequent disablement when baseline disability is adjusted for.

22.4 Strengths

This study used data from a large population cohort of LTCH residents to study the relationship
between disability and geriatric syndromes at admission with disablement over two years,
adjusting for multiple confounders. We used robust statistical methods to examine a validated
measure of disability over multiple time points. Unlike other studies of these relationships
(Carpenter et al., 2006; Kruse et al., 2013; Talley et al., 2015), ours tracked residents from their
admission onwards and did not exclude residents based on comorbidities. We also used validated
administrative claims data to adjust for the effects og comorbidities, but showed that our findings
were consistent when the commonly used RAI-MDS chronic condition codes were used. As a
result of these strengths, our findings provide novel insight on the association between clinical
indicators present at admission and subsequent disablement over two years in a representative

sample of LTCH residents.

22.5 Limitations

A brief review of study limitations is provided here, as Section 22.2.1 already identified major
methodological limitations that may have impacted results. As with most studies of longitudinal
outcomes in very old adults, our study was subject to informative censoring due to mortality. Our
requirement that residents have at least two subsequent assessments after their admission
assessment is similar to inclusion criteria in other studies (Banaszak-Holl et al., 2011; Carpenter
et al., 2006; Kruse et al., 2013; Talley et al., 2015), however we also provide information on the
characteristics of these residents so that the likely effects of their exclusion can be assessed. In
contrast with trajectory research done among older adults with no disability at baseline (Gill,
2014), the current study likely captured residents at various stages of disablement, thus
examination of the natural history of disablement was not possible. We also posit that our
findings may be in part attributable to relative insensitivity of the higher ranges of our outcome
measure to changes in disability (Glenny et al., 2012). While this may be the case, the 29-point
ADL LFS scale is still far more sensitive to small changes in disability over time than more
abbreviated scales or dichotomous outcome measures that are often used. We also did not adjust
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for the effect of rehabilitation or restorative care services received at the resident level, as these
variable are confounded by indication. Receipt of rehabilitation is also suspected to be coded up
due to its role in increasing LTCH reimbursements for resident care (CIHI, 2014a). Finally, the
link between disability measured in the RAlI MDS and funding for LTCHs may have
incentivized coding of residents as being more disabled than they were; this limitation is present
in most existing evidence on disablement in LTCH residents and requires further study to

understand the breadth of its impact.

22.6 Directions for future research

Future research is needed to elaborate on the mechanisms driving our findings. Descriptive
analyses of the allocation of restorative care and rehabilitative services among LTCH residents
with high versus low disability at admission are needed. Similar research in Ontario home care
recipients has revealed important insights (Armstrong, Zhu, Hirdes, & Stolee, 2015; Cheng et al.,
2015). A recent Cochrane review of 67 physical rehabilitation interventions in LTCH residents
found that their small protective effect against disablement was not consistent across residents
(Crocker, Forster, et al., 2013). Paired with our study findings, the results of this meta-analysis
suggest that research is needed to enhance our understanding of the modifiability of disablement
trajectories in residents with high versus low disability. Examination of disablement among
community-dwelling older adults who have no disability at baseline and are eventually admitted
to LTCH would provide important insight on the role of admission to LTCH in the natural

history of disablement.

23 Conclusions

Our findings show that LTCH residents with lower disability at admission experience
disablement more rapidly over two years than those with high disability at admission. Despite
their strong association with disability in cross-sectional studies, balance impairment, moderate-
severe to severe cognitive impairment and daily or severe daily pain at admission do not have
clinically significant independent effects on residents’ disablement over two years. Care planners
in LTCHs may examine whether resource allocation to more disabled residents may be driving
these patterns. Communicating likely disablement trajectory based on admission disability level

can be used to help residents and their families make decisions about shifting care goals. Further
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research is warranted to examine the mechanisms driving the relationship between disability and

disablement in LTCH residents.
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Chapter 5
Synthesis

24 Overview

Disability is difficulty with or dependence on others to conduct activities of daily living, such as
bathing, eating and dressing measured at one point in time (Gill, 2010); disablement is
intensifying disability measured over two or more time points (Verbrugge & Jette, 1994). The
three preceding papers sought to contribute to the evidence on determinants of these outcomes in

older adults and long-term care residents through the following related studies:
e Study 1: Operationalizing the Disablement Process Model for Empirical Research

e Study 2: Association of Resident and Long-Term Care Home Characteristics with

Resident Disability

e Study 3: Low Disability at Admission Predicts Disablement in Long-Term Care

Residents

Each of these studies provide novel insights into disability and the disablement process in older
adults, particularly those residing in long-term care homes. In this concluding chapter, key
findings from each of these three studies are revisited and interpreted in the context of overall
findings from this dissertation. A review of this dissertations’ limitations precedes a discussion
of its implications for theory and research, as well as policy and clinical practice. This chapter

concludes with suggested directions for future research.

25 Summary and Interpretation of Key Findings

This dissertation began with an overview of how long-term care is structured in Ontario and
abroad. The major message from this section was that while eligibility, funding, delivery and
accountability policies vary, governments around the world are striving to control costs of long-
term care in an aging population. Reductions in disability and disablement among older adults

were identified as a patient-centered means of doing so.
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The Disablement Process Model was introduced as heavily used and readily understood
conceptual framework that identifies a pathway through which pathologies lead to impairments,
then limitations in functional capacity, and ultimately disability in the context of people’s social
and physical world (Verbrugge & Jette, 1994). We noted that such a framework was necessary
but not sufficient to guide empirical research and synthesis without first being operationalized.

This was the aim of Study 1, summarized below.

25.1 Study 1 Summary and Application

Study 1 operationalized the Disablement Process Model (DPM) by summarizing the contents of
94 studies on characteristics of older adults and their environments associated with disability and
disablement (Tables 2.3 and 2.4). Researchers in gerontology, geriatrics and long-term care are
the target users of outputs from Study 1. They can use the analytic framework and summary of
construct measures to inform either empirical studies or systematic reviews as illustrated in
Figure 2.1. Study 1 also identified common methodological pitfalls of disability and disablement
research in older adults and made recommendations to address them in future research. These
recommendations are summarized below, alongside an indication of which subsequent

dissertation studies they were applied to.

Table 5.1: Study 1 Recommendations for Future Work and their Application to Studies 2 and 3

Applied Recommendation

Recommendation for future work in Study 2 or 3?

Study Sample Recommendations

Conduct empirical research on disability and disablement in
long-term care residents.

Measurement Recommendations

Use validated measure to assess disability and disablement Yes: Study 2 and Study 3
Use construct definitions in the Disablement Process Model as Yes: Study 2 and Study 3
defined by Verbrugge and Jette to reduce bedlam vocabulary '
of disability research.

Study different types of broad disability outcomes (i.e. ADLSs,
IADLs, mobility) as separate outcomes.

Include more than two time points in studies of disablement to
reduce sensitivity of associations to impermanent fluctuations  Yes: Study 3

in disability.

Consider constructs specific to nursing home residents. Yes: Study 2 and Study 3

Yes: Study 2 and 3

Yes: Study 2 and Study 3
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Recommendation for future work

Applied Recommendation
in Study 2 or 3?

Analysis Recommendations

Conduct hypothesis-driven analyses of specific exposure-
outcome relationships.

Yes: Study 3

Use the analytic framework provided as a starting point for
causal diagrams of relationships between exposures and
disability prior to study conduct.

Yes: Study 2 and Study 3
See Appendix 5.1

Reflect nested nature of extra-individual characteristics in
measurement and analysis.

Yes: Study 2 and Study 3

Recognize (and test whether) constructs within the DPM
mediate the relationships between constructs distal to them
and disability.

Yes: Study 2

Recognize (and test whether) constructs within the DPM
moderate the relationships between other constructs and

disability. Consider stratification of results of intra- and extra-

individual effect modifiers.

Yes: Study 2 and Study 3

Examine or adjust for the effect of disability on subsequent

disablement. Yes: Study 3
Examine differences in disablement among individuals with
and without common chronic conditions and geriatric Yes: Study 3

syndromes.

25.2 Study 2 Summary and Interpretation

Study 2 had three aims: (1) to identify geriatric syndromes and chronic conditions strongly

associated with disability in LTCH residents; (2) to examine whether these relationships were

moderated by residents sex, age or cognitive status; and (3) to determine the proportion of

variance in resident disability explained by resident characteristics versus LTCH characteristics.

Study 2 found that in a population sample of 77,164 residents of 614 Ontario LTCHSs, geriatric

syndromes such as balance impairment, urinary and bowel incontinence, pressure ulcer, severe

visual impairment and severe cognitive impairment were strongly associated with disability and

explained half of the variation in disability scores across residents. This important finding

regarding the proportion of variation in disability explained by geriatric syndromes was made

following the recommendation of Study 1 to run analyses with and without putative mediators to

examine their effects.
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Another recommendation of Study 1 was to examine for potential effect modification by age, sex
and cognitive status, which informed Aim (2) above. This recommendation yielded null findings
for the effects of age and sex and small differences in correlates of disability based on level of
cognition. Although the impact of cognition on disablement over time was tested and shown to
be statistically but not clinically significant in Study 3, the effect of age and sex on disablement
in LTCH residents was not studied in this dissertation. However, given their lack of association

with disability in cross-section, a strong effect on disablement seems unlikely.

An important finding from Study 2 is the lack of association between characteristics of LTCHs
and resident disability. Accounting for the characteristics of residents, LTCHs explain only 2%
of the variation in resident disability. Multiple sensitivity analyses (Appendices 3.10-3.12, 3.14)
were run to determine whether this finding changed under various measurement and analytic
assumptions but it did not. Appendix 4.15 from Study 3 further supports this null effect of
LTCHs, demonstrating that that the addition of dummy variables for LTCHs to models of

repeated disability measures did not significantly affect the proportion of variation explained.

25.3 Study 3 Summary and Interpretation

Study 3 applied many of the recommendations of Study 1 to build on the cross-sectional findings
of Study 2. In contrast with the broad set of exposures in Study 2, Study 3 study focused on
testing of specific hypotheses related to longitudinal effects of clinical indicators present at
admission to long-term care. It aimed to determine: (1) whether high versus low disability at
admission to long-term care was associated with increased rate of disablement over two years
and (2) if balance impairment, moderate severe to severe cognitive impairment and daily or
severe daily pain present at admission were associated with disablement over two years. The
findings from this study are most relevant to care planners in LTCHSs, residents and their

families.

The major finding of Study 3 was that in a population sample of 12,334 residents who were
newly admitted to one of 633 Ontario LTCHSs, having disability equal to or below the sample
median was associated with a higher rate of disablement over the two subsequent years. An
inverse relationship between disability at baseline and disablement over time has been found in
other studies (Banaszak-Holl et al., 2011; Carpenter et al., 2006; Kruse et al., 2013) and could
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reflect greater resource allocation to residents who have higher disability at admission (Talley et
al., 2015). We reviewed several possible methodological limitations that also could have caused
this finding, as well as several mechanisms through which this finding could represent a real and
clinically important relationship in Ontario LTCH residents (Appendix 4.14).

Study 3 also found that balance and cognitive impairment and pain at admission had negligible
effects of on subsequent disablement. This finding has several important implications. Study 1
concluded that “variables associated with disablement (measured longitudinally) also tend to be
associated with disability (measured at one time point),” but that “contradictory findings for the
independent association of variables with disability and disablement were extremely common.”
The findings of Study 3 shed light on this conclusion, demonstrating that very strong correlates
of disability are not necessarily predictive of disablement when measured in similar samples,
adjusting for the same confounders. This finding relates to another recommendation of Study 1:
to adjust for baseline level of disability to assess for direct effects of exposures over time. Study
3 showed that pain, cognitive impairment and balance impairment were associated with
disablement in unadjusted models (Table 4.2), but that this was likely due to their association
with disability at admission. A clinical implication of these findings is that — counter to the
conclusions drawn in Study 2 — these geriatric syndromes are not the strongest clinical indicators

of subsequent disablement in LTCH residents.

26 Limitations

This dissertation is subject to some limitations. These limitations and strategies to minimize or
quantify their effects are discussed in Sections 9.4, 16.6, 22.2.1 and 22.5. The proceeding
sections reviews overarching limitations of Study 1 and how they may have carried forward into
Studies 2 and 3. Limitations common to measurement and analysis in Studies 2 and 3 but not
discussed in individual study chapters are also reviewed.

Due the non-systematic search and appraisal techniques used in Study 1, findings regarding the
proportion of studies that do or do not measure constructs a certain way or in a given population
may not reflect the complete body of evidence in this field. This could have resulted from an
unintended oversampling of studies from North America, the omission of important findings that

were not in English or the overlooking of evidence not picked up by our selected search terms,
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key words and snowballing. Cessation of study search and appraisal were guided by perceived
saturation of DPM constructs with evidence on their measurement; this subjective judgement
may have been made prematurely for some constructs, measures or populations, resulting in their
reported under-representation in the evidence. Although these limitations may affect reported
Study 1 results, they do not render them obsolete. As illustrated in Figure 2.1, critical literature
reviews are necessary intermediaries between conceptual frameworks and systematic reviews.
Thus, even if the sample of 94 reviewed studies is not a precise representation of all existing
evidence, Study 1 still achieves the useful aims of creating an evidence-informed analytic

framework and identifying common measures of DPM constructs.

Because the analytic framework developed in Study 1 was used to guide covariate selection and
modelling in Studies 2 and 3, the non-systematic nature of Study 1 may have led to under-
adjustment for confounders in Studies 2 and 3. Although this is possible, Studies 2 and 3
adjusted for more covariates than similar publications in high impact geriatrics and gerontology
journals, suggesting that under-identification of covariates in Study 1 did not bias Studies 2 and
3.

One set of variables that Studies 2 and 3 did not adjust for despite their presence in the Study 1
analytic framework are acute pathologies and hospitalization. Characterized by a single episode
of relatively rapid onset and short duration (WHO, 2004), acute pathologies such as lower
respiratory tract infections and are associated with disablement in LTCH residents (Mody, Sun,
& Bradley, 2006; Neuman et al., 2014). They are also frequent causes of hospitalization in
LTCH residents, so their direct effects are difficult to distinguish from those of hospitalizations.
Acute health events and hospitalizations were omitted from Study 2 because they are incident
events, not suitably studied in cross-section. They were also omitted from Study 3, along with
incident chronic conditions and geriatric syndromes that occurred during the course of residents’
stay. The effects of these incident health events, chronic conditions and geriatric syndromes
likely exist — at least partly — along the causal pathway between many of the variables measured
at admission and ongoing disablement. They may also have independent effects that were
unaccounted for. For example, not adjusting for acute pathologies in Study 3 could have caused
some of the association between high disability at admission and slower disablement: residents

with more disability may be less likely to ambulate and engage with other residents, reducing
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their risk for injurious falls or infections. Although these are undoubtedly important exposures to

consider, their examination constitutes additional studies beyond the scope of this dissertation.

Similarly, neither Study 2 nor Study 3 measured all clinical signs and symptoms residents’
experienced (i.e. dyspnea, nausea) that could affect their disability or disablement. Although
some of these unmeasured variables could act as confounders in the relationship between
measured diseases or syndromes and disability outcomes, many of them are more likely
mediators of these relationships. Study 1 suggested testing whether covariates with unclear roles
in the causal pathway were mediators or moderators and this yielded important findings in Study
2. However, the impetus to include and test the role of all possible mediators and moderators had

to be balanced with an overall goal of model parsimony in this dissertation.

Implications

The findings from this work have several important implications for theory and research. These

implications are discussed briefly below and summarized in Tables 5.2 to 5.4.

26.1 Theory and Research

This dissertation was grounded in the widely used Disablement Process Model published by
Verbrugge and Jette in 1994. This framework was used in Study 1 to guide a critical literature
review, the results of which informed the development of an Analytic Framework for
Application of the Disablement Process Model for Older Adults (Figure 2.2). This conceptually-
grounded, evidence-based framework can be used to guide future studies of disability in older
adults, whether or not they live in the community or long-term care. Study 1 also identifies
common limitations of what is known about disability and disablement in older adults; filling
these research gaps should be prioritized as a means of simultaneously improving older adults

quality of life and reducing health care expenditures.

The role of LTCH characteristics in association with residents’ disability outcomes is under-
studied in existing research. Hierarchical linear regression models are well-suited to model
outcomes for residents nested within long-term care homes, however these models were

infrequently used in reviewed studies. Study 2 provides a readily understood example of how to
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use conceptually-driven hierarchical models to answer policy-relevant questions about resident

outcomes.

26.2 Policy and Clinical Practice

Study 2 provides novel insight on the negligible proportion of variance in Ontario LTC residents’
disability explained by LTCH versus resident characteristics. This null relationship is likely
relevant to the Ontario population at large. A 2014 study that compared the causes and
consequences of LTCH media scandals in Canada, the United States, the United Kingdom,
Sweden and Norway found that the link between long-term care home characteristics (especially
ownership type) and resident outcomes was a common focus of large scandals that shifted public
opinion and policy (Lloyd, Banerjee, Harrington, Jacobsen, & Szebehely, 2014). The heavy and
ongoing coverage of these scandals suggests that the association between resident outcomes and

LTCH characteristics is important to the general public (Lloyd et al., 2014).

Findings from Study 3 are the most relevant to frontline care providers in LTCHs, residents and
their families. It is the first study that we are aware of to examine the effect of disability level
and select geriatric syndromes at admission on residents’ rate of disablement over two years. It
shows that high versus low disability at baseline — not geriatric syndromes that are strongly
associated with disability in cross-section — is associated with more rapid disablement over two
years. Research is needed to elucidate why residents with relatively low disability at admission
become disabled more rapidly, particularly the potential influence of reimbursement models that

allocate more care to residents admitted with the highest disability.
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Study Outputs

Generalizability

Target
Audience

How Target Audience Can
Use Evidence

e Summary of variables
commonly used to measure
each DPM construct in 94
studies.

e  Summary of how variables
representing different
constructs were classified in
different studies (i.e.,
exposure, adjustment or
unclassified variables).

e  Summary of whether
included studies examined
association of different DPM
variables with disability,
disablement or both.

e Summary of proportion of
studies done on specific
constructs in community-
dwelling versus nursing home
residents.

e ldentification of DPM
constructs for which
measures specific to nursing
home residents exist and
examples of such measures.

e Identification of common
methodologic pitfalls in
existing evidence on
disability and disablement in
older adults.

e Creation of an evidence-
based analytic framework to
inform measurement and
analysis in future studies of
disability and disablement in
older adults.

e Recommendations on how to
strengthen future research on
disability and disablement.

Majority of English
language studies are
from USA with minor
representation from
Canadian and
European countries.

Generalizable to
research on older
adults living in
community or long-
term care homes in
jurisdictions indicated
above.

Gerontology,
geriatrics and
long-term care
researchers.

e Sharpen focus of
research questions in
empirical studies or
evidence syntheses.

e Test hypotheses
generated regarding
effect mediators and
moderators.

e Align construct

measures with

commonly used
measures.

Identify different levels

of measurement for

relevant extra-individual
variables.

e Identify possible
confounders that should
be adjusted for in
analyses.

e Evidence-based
justification for
application of DPM in
cross-sectional studies.

e Design studies to fill
identified research gaps.
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Table 5.3: Study 2 Findings, Generalizability, Target Audience and Use

Study Findings

Generalizability

Target
Audience

How Target Audience Can
Use Evidence

Specific geriatrics syndromes
and chronic conditions are
associated with disability in
confounder-adjusted models,
in large, representative
sample.

Adjustment for geriatrics
syndromes changes effect
size of chronic conditions but
not and vice versa.

Generalizable to
long-term care
residents living in
Ontario and other

Gerontology,
geriatrics and

Consider whether geriatric
syndromes mediate effects
of select chronic condition
exposures in future studies.
Test hypotheses regarding
geriatric syndromes as
mediators of effects of
certain chronic diseases.
Test whether identified
relationships between
geriatric syndromes and
chronic conditions exist

Canadian long-term care longitudinally.
prolvmces, as well researchers.
zir(s)ir:w% ;tgzqe Update conceptual _
residents in the fram_eyvor_ks regarding effect
Neither age nor sex modify United States. all modification of
the cross-sectional of whom havé relationships between
relationship between similar chronic conditions, geriatric
disability and chronic demographic syndromes and disability.
conditions or geriatric characteristics and Examine whether effect
syndromes. morbidity. modification of
relationships exists in
longitudinal studies.
The relationship between
some chronic conditions or Consider tailoring
geriatric syndromes and LTCH interventions to reduce
disability is different between managers disability based on
LTCH residents with cognitive functioning.
cognitive impairment.
Issues related to quality of
care in association with
Ontario and LTCH characteristics are of
Long-term care homes do not ~ Canadian significant importance to

explain a significant
proportion of variation in
resident disability

provinces with
comparable LTCH
accountability
structures.

Residents and
family
members

the public (Lloyd et al.,
2014)

Can inform choice of
whether to select LTCH
based on publicly reported
disability outcomes.
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Study Findings

Generalizability

Target
Audience

How Target Audience Can
Use Evidence

Low disability at admission
to long-term care is
associated with faster
disablement over two years in
adjusted models.

Balance impairment,
moderate severe to severe
cognitive impairment and
daily or severe daily pain
present at admission were not
associated with disablement
over two years in adjusted
models

Despite their strong
association with disability in
Study 2, balance impairment,
moderate severe to severe
cognitive impairment and
daily or severe daily pain
were not associated with
disablement.

Generalizable to long-
term care residents
living in Ontario and
other Canadian
provinces, as well as
long-stay nursing
home residents in the
United States, all of
whom have similar
demographic
characteristics and
morbidity.

Care planners

e Examine clinical

practice; reflect on
whether allocation of
restorative care or
rehabilitation services to
residents with high
versus low disability at
admission could
contribute to this
disablement disparity.

Residents and
family
members

e Understanding likely

disablement trajectory
could help inform care
goals.

Gerontology,
geriatrics and
long-term care
researchers.

e Strong correlates of

disability are not
necessarily predictive of
disablement. Attention
to distinction between
correlates of disability
versus determinants of
disablement is needed.

e Examine mechanisms

driving association
between low disability at
admission and faster
disablement over two
years.

27 Directions for Future Research

The goal of this dissertation was to operationalize a conceptual framework for disability research
in older adults and apply it to empirical research in the understudied long-term care population.
This work provides several novel insights, but also raises questions to be answered in future
research. We outline key directions and questions for future research below, ordered from

highest to lowest priority.

e Describe the LTCH resident characteristics associated with receipt of services that
may prevent or slow disability. Do Ontario LTCH residents with relatively high

disability at admission get significantly more rehabilitative or restorative care services
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than those with relatively low disability at admission? Is receipt of rehabilitation or
restorative care services associated with slowed disablement in residents (with high or

low disability at admission)?

Determine the effect of incident chronic conditions and geriatric syndromes on
disablement in LTCH residents. Do incident chronic conditions and geriatric
syndromes accelerate disablement in LTCH residents, independent of the effects of pre-
existing chronic conditions and geriatric syndromes? What is the role of hospitalization in

mediating or moderating these effects?

Examine the effect of acute pathologies on disablement in LTCH residents. Kruse et
al found that hospitalizations change the course of disablement in LTCH residents (2013)
but to what extent is this change due to the effects of hospitalization versus the

detrimental effects of specific acute pathologies?

Examine whether variables related to increased reimbursement in LTCH residents
are being coded up. Do trajectories of disablement level out after the threshold needed
to increase classification into a highly reimbursed RUG group? What about the

trajectories of other RAI-MDS measures (i.e. amount of rehabilitation received)?

Track disablement from onset of disability in community-dwelling older adults and
examine how LTCH admission affects trajectory. Is admission to LTCH associated with
increased disability in long-term care residents? Does rate of disablement in older adults

admitted to LTCH differ significantly prior to and following their admission?

Determine the role of location from which residents are admitted in disablement
among LTCH residents. Does disablement differ for newly admitted residents admitted
from hospital versus home? Is there an interaction between disablement trajectory prior to

admission and location of admission in predicting disablement following admission?

Understand LTCH eligibility, funding, delivery and accountability structures
responsible for the negligible association of LTCH characteristics with resident

disability in Ontario, versus larger effects elsewhere. If the design and analysis of
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Study 2 were replicated in a sample of American long-stay nursing home residents, what
would the proportion in resident disability attributable to LTCHs be? What if it were

replicated in other Canadian provinces?
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Appendix 1.1: Abbreviations Used in Dissertation
ADL — activity of daily living

CCRS - Continuous Care Reporting System

DAD - Discharge Abstract Database

HLM — Hierarchical Linear Model

ICD-9 - International Statistical Classification of Diseases and Related Health Problems, 9th
Revision

ICD-10-CA — International Statistical Classification of Diseases and Related Health Problems,
10th Revision, Canada

ICES - Institute for Clinical Evaluative Sciences

LHINSs - Local Health Integration Networks

LTC - long-term care

LTCH — long-term care home

LTCHA — Long-Term Care Homes Act

L-SAA - Long-Term Care Home Service Accountability Agreement
MCAR - Missing Completely at Random

MOHLTC — Ministry of Health and Long-Term Care

OHIP — Ontario Health Insurance Plan

RAI — Resident Assessment Instrument

RAI-MDS - Resident Assessment Instrument Minimum Data Set

RPDB - Registered Person’s Database

RUGs — Resource Utilization Groups (Measured in RAI-MDS assessment)
US — United States of America



129

Appendix 1.2: Definitions of Terms used in Dissertation

The table below contains a summary of variables defined in Table 1.2 and the dissertation text.

Term Definition used in Dissertation
Consists of the following activities, performed in a social context.
- Bed mobility: how a resident moves and turns their body position while in bed
- Transfer: how a resident moves between surfaces such as bed and chair
Activities of - Locomotion: how a resident moves between locations in their room and the corridor outside their room
Daily Living - Dressing: how a resident puts on, fastens and takes off all items of street clothing
(ADLs) - Eating: how a resident eats and drinks, including other means of nourishment, such as tube feeding

- Toilet use: how a resident uses a toilet, commode, bedpan or urinal and transfer on and off a toilet
- Personal hygiene: how personal hygiene is maintained, including combing hair, brushing teeth, washing and
drying face and hands. Excludes baths and showers.

Acute pathology

Health events characterized by a single episode of relatively rapid onset and short duration.

A cognitive functioning scale based on five RAlI-Home Care Assessment items that reflect memory

Cognitive impairment, level of consciousness, and executive function: 0 - Intact, 1 - Borderline intact, 2 - Mild

Performance impairment, 3 - Moderate impairment, 4 - moderate to severe impairment, 5 - severe impairment, 6 - very

Scale severe impairment (interRAI, 2014; Morris et al., 1994). The CPS is valid (corresponds closely with clinical
assessments of cognitive impairment) and reliable when recorded by trained nursing staff (Morris et al., 1994).

Changes in

Health, End-

stage disease and
Symptoms and
Signs (CHESS)
Scale

A validated scale in the RAI-Homecare Assessment that predicts mortality and future health instability over a 2
year time-frame, based on recent changes in health, presence of end-stage disease, and symptoms and signs of
medical problems (Hirdes, Frijters, & Teare, 2003).
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Chronic IlIness lasting six months or more, including past illnesses requiring continuous care, diseases with risk of

condition recurrence, or previous health problems that continue to affect the management of residents.

Disabilit Difficulty with or dependence on others to conduct activities of daily living (ADLSs), measured at a single point
y in time.

Disablement Intensifying disability over at least two time points.

When a flare-up of an impairment in one organ system can cause rapid worsening of impairments in other

Dysfunction loop systems, leading to substantial functional decline.

Either (1) interventions gone awry (e.g. side effects of drugs or hospitalizations), or (2) behavioural changes in

Exacerbators response to health and function problems (e.g. fear of falling, inactivity due to pain).

Factors that operate outside or external to a person and affect the Disablement Process. Can be grouped into
one of the following categories:

- Medical Care and rehabilitation: surgery, physical therapy, speech therapy, counselling, health education, job
retraining

- Medications and other therapeutic regimens: drugs, recreational therapy/aquatic exercise,
biofeedback/meditation, rest/energy conservation

- External supports: personal assistance, special equipment and devices, standby assistance/supervision, day
care, respite care, meals-on-wheels

- Built physical and social environment: structural modification at job/home, access to buildings and to public
transportation, improvement of air quality, reduction of noise and glare, health insurance and access to medical
care, laws and regulations, employment discrimination

Extra-individual
characteristics

For-profit (FP)
long-term care
home

Small privately-owned facilities and large corporate chains in which excess revenues are distributed among
owners or shareholders.

Functional Restrictions in performing physical and mental actions used in daily life by one’s age-sex group.
limitation Refers to individual capability without reference to situational requirements.
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Geriatric A collection of signs and symptoms common in older adults but not necessarily fitting into discrete disease
syndrome categories.

Mean of the means. For example, would be calculated by first determining the average ADL LFS score for

Grand mean LTC residents in each LTCH to produce LTCH-level means, then taking the mean of these means.

A registered nurse, social worker, physiotherapist, occupational therapist, speech language pathologist or
dietician employed by a Community Care Access Centre to complete eligibility assessments and manage entry
into LTC in a given LHIN.

Home placement
coordinator

Dysfunction and significant structural abnormalities in specific body systems that have consequences for

Impairment . ! .
P physical, mental or social function.

Factors that operate within a person and affect the Disablement Process. Can be grouped into one of the
following categories:

- Lifestyle and behavior changes: overt changes to alter disease activity and impact

- Psychosocial attributes and coping: positive affect, emotional vigor, prayer, locus of control, cognitive
adaptation to one’s situation, confidant, peer support groups etc.

- Activity Accommodations: changes in kinds of activities, procedures for doing them, frequency or length of
time doing them

Intra-individual
characteristics

Activities to reduce restrictions or difficulties, such as medical care, medications or modifications of the built

Interventions . . N . .
environment; moderate the effect of risk factors and impairments on functional decline.

Consists of the following activities, performed in a social context: meal preparation, ordinary housework,
managing finances, medications, phone use, shopping, and transportation

Instrumental

Activities of Measured using a RAI-Homecare additive scale that assigns scores of O (total independence) to 6 (total
Daily Living dependence) to clients’ based on their ability to perform each of seven IADL items in the seven days prior to
(IADL) RAI-HC assessment. Individual items are summed to produce a scale that ranges from 0 to 48, with higher

scores indicating greater difficulty in performing instrumental activities (interRAI, 2014).
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MAPLe Sclae

A RAI-Homecare scale that assigns scores from 1 to 5 based on (1) Low (2) Mild (3) Moderate (4) High (5)
Very high level of risk for : (i) Nursing home placement (ii) Caregiver distress (iii) Client or caregiver rates as
requiring alternative placement to improve outlook (Hirdes, Ljunggren, et al., 2008) The MAPLe score was
developed to rank home care clients on their level of need for health care resources based on the following
RAI-HC variables and scales: ADL impairment, Cognitive impairment (CPS), Behaviour disturbance, Decline
in decision making, Problems with medication management, Pressure ulcers or stasis ulcers, Environmental
challenges, Falls, Inadequate meals, Problems with meal preparation, Difficulty swallowing and RAI-HC’s
nursing home risk care-planning protocol (Hirdes, Poss, & Curtin-Telegdi, 2008). A validation study showed a
clear separation of nursing home admission rates for individuals with each of the five different MAPLe score
levels.(Hirdes, Poss, et al., 2008)

MAR (Missing at
Random)

The probability of missing outcome data is random, conditioning on the observed variables.

Mediator

Part of the causal pathway between a given exposure and outcome. Mediators must be associated with the
exposure and exist between the exposure and outcome in time (Kraemer et al., 2008).

MNAR (Missing

When the probability of missing outcome data is non-random, even when conditioning on the observed

Not at Random)  variables.

Moderator Variable that identifies the different circumstances under which an exposure has a given level of effect on an
outcome. Moderators must have a significant statistical interaction with the exposure and the moderator in

(or Effect predicting the outcome. A moderator is not required to be statistically associated with the exposure, exist in the

Modifier) causal pathway between exposure and outcome, or precede the exposure in time.

Not-for-Profit
(NFP) long-term
care home

Long-term care homes that are municipally owned, attached to acute care hospitals, or owned and operated by
religious or community groups; in these facilities excess revenues go towards resident care.

Pathology

Biochemical and physiological abnormalities that are detected and medically labeled as disease or injury. Sub-
divided into sub-clinical pathologies, acute pathologies and chronic pathologies, as defined in Table 1.2.
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Demographic, social, lifestyle, behavioral, psychological and biological characteristics of individuals that affect

Risk factors their risk of impairment and functional dependence.
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Appendix 2.1: Steady increase in annual number of citations of

Disablement Process Model since 1994
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Appendix Figure 2.1: Steady increase in annual number of citations of the Disablement Process
Model since 1994

Source: Scopus.
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Yes.
- Frailty?
- Living in LTCP
Mix - Baseline functional
b
Abizanda et al - Age 70+ |nls?|t?1 ot/;)onalize q dependence
2014 842 (mean 78.6) - 84.4% Barthel Index No
Spain community- - Multimorbidity? (2+
dwelling chronic conditions)
- Charlson Comorbidity
Index of 3+2
- Female sex®
Yes.
- Cognitive impairment
(linear)?
- Baseline ADL?
- Married (quadratic)®
ADL Hierarchy - Age 85+(linear)®
Index (RAI-MDS) - Hip fracture (linear)?
- 7 item scale (O: - Heart condition
independent, 7: (linear)?
totally dependent)
Banaszak-Holl . based on No.
- Nursing home . . S
et al - . . independence in: - Cognitive impairment
3,634 residents in Nursing home o .
2011 Michigan - mobility in bed (quadratic)?
USA - transfer - Male gender®
- locomotion - Married (linear)®
- dressing - Age 85+ (quadratic)®
- eating - Education®
- toilet use - Diabetes®
- bathing - Hip fracture

(quadratic)?

- Stroke?

- Cancer?

- Heart condition
(quadratic)?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Independent,
Resident in partially
nursing home dependent,
Barker et al participating in completely Yes.
1998 243 Medicare Nursing home dependent for: - Influenza infection at
USA Influenza - bathing baseline?
Vaccine - dressing
Demonstration - mobility
- transfer
- Aged >70 Yes.
years - >3 TADL dependencies
- Participants in in 2 weeks prior to
one of 2 RCTs hospital admission (vs.
of Acute Care 0)°
for Elders - 2-4 ADL limitations at
(ACE) unit discharge from hospital
versus usual (vs. 1)¢
care in Continued
hospitalized dependence in >1 No.
elders of 5 basic ADLs - Age 80-89, >90 (vs.
- Admitted to a at 1 year post- 70-79)°
Barnes et al general medical Community- discharge from - female sex®
2013 449 service of one dwelling hospital: -1-2 IADL
us of two study - dressing dependencies in 2 weeks
hospitals - bathing prior to hospital
- Fully - transferring admission (vs. 0)°
independent in - eating - Chief reason for
all 5 basic - toileting hospitalization®
ADLs 2 weeks - Dementia®
prior to hospital - Cancer®
admission - Number of other
- Had >1 ADL chronic conditions®
dependency at - Creatinine level®
discharge -5 ADL limitations at
discharge from hospital
Excluded if: (vs. 1)°
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)

- Admitted to

subspecialty

unit

- Admission

elective

- Length of stay

less than 2 days
Physical
functioning
measured from:
“Does your
(physical) health
now limit you in
these activities? If | Yes.
50, how much? - persistent depressive

- Members of a - Vigorous symptoms®

not-for-profit activities, such as | - financial constraints®

health running, lifting - lower income level®

maintenance heavy objects, - higher level of patient-

organization participating in clinician

Bavli - Aged >65 strenuous sports. communication®
ayliss et al . - Moderat ) d effect of
2007 352 years o Community Moderate compounc effec
us - Had coexisting | dwelling activities, such as | conditions

diagnoses of
diabetes,
depression and
osteoarthritis for
2-year period
prior to study

moving a table,
pushing a vacuum
cleaner, bowling,
or playing golf.

- Lifting or
carrying
groceries;

- Climbing several
flights of stairs

- Climbing one
flight of stairs

- Bending,
kneeling or
stooping;

- disease burden *
financial constraints®
- disease burden *
patient-clinician
communication®

- disease burden *
compound effects of
conditions®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Walking more
than a mile;
- Walking several
blocks;
- Walking one
block; or dressing
yourself.
- Response
choices (chose
one): Yes, limited
a lot; Yes, limited
a little; No, not
limited at all.
Yes.
- state in which nursing
home located uses MDS-
based Medicaid
ADL QI from reimbursement system?
RAI-MDS: - home-level ADL acuity
percentage of index?
Nursing home residents in a - home-level total
with >290 home whose need licensed staff per patient
i i b
12,898 residents in 48 for assistance In day
! - self-feeding, - non-metro home
Bellows et al Skilled contiguous - A
- . transferring from location
2008 Nursing | states Nursing home - b
S one chair to - small home size
USA Facilitie . :
. another, changing - home proportion of
S Excluded if: S . . b
Medicaid-only posmo_ns in bed, Me_dlcald residents
facility and going to the - high occupancy®

bathroom has
increased since
their prior
assessment

No.

- Mean state Medicaid
nursing facility rate®

- for-profit home
ownership®

- large facility size®

- low occupancy®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Self-reported
difficulty (1: 1
can’t do this to 5:
I can do this
without any
problems) at:
- climbing stairs
- Aged 80+ - walking 5 No
(mean 84.7) minutes outdoors - simple count of 22
Boeckxstaens et Excluded if: - getting up and chronic conditions?
al 567 ’ Community- getling up anc - modified Charlson
2014 Severe dwelling down from sitting comorbidity index?
B dementia, in a chair .
Belgium o : - Cumulative IlIness
palliative - dressing and Rating Score (CIRS)?
situations, undressing g
medical urgency oneself
- using
transportation
- caring for ones
toenails
Scores range from
6-30
Bolin etal ;c?n?ilgsion ADL-Hierarchy j(retfrlal location (zip code
2006 197,589 Nursing home score in RAI- - | P
USA assessments MDS indicates a population
used under 10,000)?
- Age >65 years
at baseline Yes.
- Participant in Eﬂg;gmem of - having “good” self-
the MRC imoairment over rated health at baseline
Bond et al Cognitive Community- 10p ears classified vs. excellent self-rated
2006 8452 | Function and nunity years ¢lé health?
. dwelling asalor2inthe - .
UK Aging Study - - having fair or poor
: . following 4
- Resident in - self-rated health at
: categories based .
one of 5 areas in baseline vs. good self-
on ADLs and
England and IADLS: rated health?

Wales
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- No IADL or (1) ADL disability
ADL = Needed help
dependence at several times a
baseline week with
washing, hot
meals, putting on
shoes and socks,
or getting around
outside
(2) IADL
disability =
needed help
regularly with
heavy housework
or shopping and
carrying heavy
bags
(3) Had no IADL
or ADL disability
(4) Unclassified
because hadn’t
answered all
questions
(included many
cognitively frail
people)
- Nursing home
residents in
metropolitan Yes.
New York - transfer to hospital for
Boockvar et al ;elf;(;ﬁcitﬁd 0 ADL-Hierarchy Hﬁ?;s”s‘ﬁ”t of acute
2013 136 nursing some Nursing home score in RAI-
USA for >2 months MDS No.

- Receiving
opioids,
antidepressants,
or

- delirium (assessed
using CAM)?2
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Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes

controlling for major confounders:

Disability
(1 time point)

(over 2 time points)

Disablement

Disablement

(over 3+ time points)

antipsychotics
routinely

Excluded if:
had an acute
illness at the
time of
screening

Bostrom et al
2014
Sweden

391

Participants in
Umed 85+
Gerontological
Regional
Database Study
- Age > 85 years

OR

Participant in
Frail Older
People Activity
and Nutrition
OR Residential
Care Facilities —
Mobility,
Activity and
Nutrition Study
- Age > 65 years
- dependency in
personal ADLs
- Ability to
chair rise from
chair with
armrests with
assistance from
only on person

- MMSE >10

Mix

- Community-
dwelling and
nursing home
(67%)

10-item Barthel
Index

Range 0 — 20 (20
= independent)

Yes.

- higher burden of
depressive symptoms,
measured using the
Geriatric Depression
Scale (GDS-15)?

Bowling et al
2011

357

- Participants in
the University

Community-
dwelling

Decline in BADL
score over 2

Yes.
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
us of Alabama at years; given 1 - presence of chronic
Birmingham point for each kidney disease at
Study of Aging activity they had baseline?
- Community- difficulty with: - stage >3B chronic
dwelling - bathing kidney at baseline?
- African - transferring out
American or of a bed or chair No.
white - eating - stage 3A chronic
- Medicare - toileting kidney at baseline?
beneficiaries - dressing
- Livein5
central Alabama
counties
- Age>70
- Had non-
Szjeritils\g?ons to Failure to return
eneral to baseline Yes.
genera function 1 year - solitary or metastatic
medicine . a
- post-discharge, cancer (vs. none)
services
- . measured pre- and - presence of
- Participants in e > .
- . post with “need cardiovascular disease
a randomized Mix ;
- - the help of (stroke, myocardial
controlled trial - hospitalized ) . .
- - another person to infarction, peripheral
Boyd et al to improve community- .
' . complete vascular disease,
2008 799 functional dwelling adults - . a
. - [following] self- coronary artery disease)
us outcomes in and nursing . .
. care ADLs: - dementia®
older home residents . .
oo - bathing - low blood albumin
hospitalized - a
. - - dressing (<4.0 g/L) levels
medical patients . higher d d .
- Discharged -eating - higher dependency in
- - transferring from IADLs at baseline?
with new or . a
o a bed to a chair age >90
additional - using the toilet
disability in g
ADLs

Excluded if:
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)

- Expected
length of stay
less than 2 days
- Admitted to
the intensive
care unit
- Participants in
the Women’s
Health and
Aging Study |
- Women Yes. .
- Livein - Havmg 0 — 8 years of
Eastern education (vs. 2_12)C
Baltimore City Functional decline ;ulyin?tt:ICOf s
and Country = increase in ) frz?iltyc
- Aged >65 number of ADLs
years (0 — 6) dependent No
- MMSE score in, from pre- to - age®
>18 post- g

Boyd etal - Self-report of | Community- hospitalization: - black race

2009 457 Sett-repor nunity sprialization. - Having 9 — 11 years of
difficulty or dwelling - toileting .
us dependence in - bathing education (vs. vs. 2126) ¢

>2 functional - transferrin ) Ic;wf(:r illleSE score
domains: - eating E\Z zjllone ¢
mobility, upper - dressing - adequate emotional
extremity - walking across a su grtC
function, higher small room ppor T
functioning - emotional \C/Itallty
tasks, self-care - depression®
tasks -2 or >3 hospitalizations
- Hospitalized at during follow-up (vs. 1)°
least once
during 3 year
follow-up

Boyd et al - >65 years old _ AD_L_dependence: Yes. o

2005 595 - Female _ Communlty- positive response -1 (\{s. (_)) |q0|dent
us - Community- dwelling to any of fie hospitalization over 18

dwelling

questions, with

months?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- ADL- the format “Do - 2 (vs. 0) incident
independent at you usually hospitalization over 18
baseline receive help from months?
- Participants in another person - 3 (vs. 0) incident
Women’s in...” hospitalization over 18
Health and - toileting months?
Aging Study | - bathing - severe walking
- transferring limitation at baseline®
- eating - age 85+ (vs. 65 — 84)°
- dressing
Yes.
- occurrence of any
infection (respiratory,
- Residents of urinary, miscellaneous)?
39 nursing Katz ADL scale - number of infections
Bilaetal homes in . (0,1, 2+) during 6
2004 1,324 western Nursing home or combl'ned month follow-up period?
Switzerland Switzerland outcome: Katz - respiratory infections?
ADL decline or ;
- Aged 65+ death - miscellaneous
(mean 85.7) infections?
No.
- urinary infections?
Yes.
- male®
- >80 years old®
- BMI <19°
- Year of nursing home
entry®
Burge et al - Residents of ADL-Hierarchy - No daily contact with
2013 10,199 90 Swiss Nursing home Score in RAI proxies®
Switzerland nursing homes MDS - moderate to severe

difficulties with eye
sight®

- cognitive impairment
(measured with
cognitive impairment
scale)®
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Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes
controlling for major confounders:

Disability
(1 time point)

Disablement
(over 2 time points)

Disablement
(over 3+ time points)

- Slight hearing
difficulties®

- Urine or bowel
incontinence®

- Worsening balance®

- Absence of exercise or
sport activity®

- Absence of outdoor
walking or wheeling®

- Depression (MDS
depression scale)®

- Parkinson’s disease®

- Cardiovascular disease®
- Psychiatric diseases®

- Endocrinopathy®

- Neoplasia®

No.

- BMI >25°¢

- No regular alcohol
consumption®

- Slight difficulties with
eye sight®

- Moderate to severe
hearing difficulties®
- Vascluar cerebral
diseaset

- Musculoskeletal
disease®

- Lung disease®

Buttar et al
2001
USA

3,995

- Resident in
one of 254
nursing homes
in 10 US states
- Age >65

- Length of stay
>60 days

Nursing home

ADL-Long Form
Score (from RAI-
MDS) > 8:
medium to high
ADL dependency

or: among those
with ADL LFS

Yes.

- Female gender®

- DNR orders on file®
- Lived with others
before admission®

- urinary incontinence®
- pressure ulcers®

- balance problems®

Yes.

- Age in years®

- Pressure ulcers®

- Diagnosis of peripheral
vascular disease®

- Decreased alertness®

- Urinary incontinence®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
<8, worsening - moderate/severe - Moderate to severe
ADL or death cognitive impairment cognitive impairment
over 6 months (CPS score >5)¢ (CPS score >5)°
- Diagnosis of seizures® - Diagnosis of stroke®
- Vision impairment® - Decreased appetite®
- Eats <75% of food in - >6 medications®
tray® - Private pay®
- Diagnosis of stroke® - Shortness of breath®
- Medicare insurance® - Did not live alone prior
- BMI <19¢ to admission to nursing
- Absence of antianxiety | home®
medications®
No.
- Anxiety diagnosis®
Care Dependency
Score (CDS)
measures
- Resident in dependence in 15
one of 21 Dutch activities on 5
long-term care pom_t scale: Yes.
homes - eating - female gender®
. . - drinking ; c
- Participant in continence - Age in years
CRANBERRY - Baseline CDS score®
. trial - body posture - Cancer®
Caljouw et al - Age >65 - mobility - Urinary incontinence®
2014 890 £¢ =b years Nursing home. - day and night y

the Netherlands

old

Excluded if:

- Life
expectancy <1
month

- Using
Coumadin

pattern

- getting
(un)dressed

- body
temperature

- hygiene

- avoidance of
danger

- communication
- contact with
others

- Dementia®

No.
- Dummy variable for
long-term care facility®
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Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes
controlling for major confounders:

Disability
(1 time point)

Disablement
(over 2 time points)

Disablement
(over 3+ time points)

- sense of rules
and values

- daily activities
- recreational
activities
learning ability

Range: 15
(completely
dependent) to 75
(almost
independent of
care)

Caljouw et al
2013
the Netherlands

473

- Age >85 years

Community-
dwelling

Groningen
Activity
Restriction Scale
(GARS) measures
independence on
9 basic ADLs

(1: fully
independent,
without any
difficulty, 4: not
fully
independently,
only with
someone’s help):
getting around the
house, getting into
and out of bed,
standing up from
a chair, going to
the toilet, dressing
oneself, washing
hands and face,
washing whole
body, preparing
breakfast and

*Among those with no
ADL-Dependence at
baseline (n = 194)

Yes.
- Infection with UTI or
LRTI2

*Among those with no
ADL-Dependence at
baseline (n = 194)

Yes.
- Infection with UTI or
LRTI2
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
drinking and
feeding oneself
Range: 9 to 36
In Men:
No.
Need for - depressive
assistance on Katz symptomology burden
ADL tasks: (none, mild, severe) at
. H a
bathing, dressing, baseline
- - Age >065 years transferring from .
Carriére et al - Citizens of Community- bed to chair, In Women:
2011 3,101 three French dwellin toileting and Yes.
France cities g eatin g - Severe depressive
g symptomology at
H a
Requires help on baseline
>1 task = No
“disability” .- -
- Mild depressive
symptomology at
baseline?
- Participants in
the Onset of disabilit
Cardiovascular = self-report Of“:
Health Study N P , Yes.
lot of difficulty - c
- Aged >65 N - slowed gait speed
or being “unable S
years ’s - decreased cognition
to do” at least 1 of
- Have newly the following:
Chaudhry et al diagnosed heart - : g No.
: Community- - bathing - . .
2011 461 failure . - - increasing age (in 5-
dwelling - dressing
us - year segments)°©
. - walking around c
Excluded if: - female sex
. the home °
- Wheelchair - - non-white race®
- getting out of .
bound - - higher level of
. bed or a chair .
- Receiving eatin depressive symptoms®
cancer or tng .
hospi - using the toilet
ospice

treatment
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Independent, has
difficulty or
imAegaen%Z(; years dependent in each
Chen et al - - - of 5 ADLs: Yes.
- Participant in Community- . N .
2012 2,523 - - eating - low subjective social
Health and dwelling -
USA - - dressing status?
Retirement ferri
Study - transferring
- toileting
- bathing
Physical
Activities of Daily
Living Scale —
degree of
difficulty reported
Chen et al Community- with: Yes.
2012 442 - Age >65 years dwellin Y - eating - depressive symptoms?
Taiwan g - dressing - disability at baseline?
- grooming
- walking
- transferring
- bathing
- toileting
- Male Odds of decline j{iisc.reased age°
- Aged >65 (increase in score _ tum of RAT “Resident
ea%s N more than 1 SD) Assessment Protocol”
e dent i in RUG-111 ADL :
- Resident in - i (RAP) Triggers (e.g.
one of two score in RAI delirium, visual
veteran’s care MDS over 18 function’ falls)®
Chen et al homes in months, based on - cerebr(;vascular
2013 1,045 northern Taiwan Nursing home dependence in: disease®
Taiwan - Participant in - bed mobility - dementia®
the Lon IOitudinal - transfer - long-term
g , - toilet use - long-t NP
Older Veteran’s - eating institutionalization

study

Excluded if:

Range: 4 to 18
(where 18 =

- absence of social
engagement©

No.
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Severely completely - body mass index
disabled at dependent) (continuous measure)°©
enrolment
- Had severe
communication
difficulties
- Could not
complete the
evaluations in
the 18 months
of follow-up
- Moved out of
the facilities
Change in ADL
score (score/#
items) over ~59.4
months
Seven ADL items:
- dressing
- washing hands
- Participants in and face Yes
the Korean - bathing - having GFR<44 (vs.
Longitudinal - toileting GFR >60)?
: ; >60)
Chinetal Study on Health Community- - eating
2014 984 and Aging . -ambulating in
Korea - Not dependent dwelling and out of bed No. .
on renal - maintaining - having GFR 45-59 (vs.
GFR >60)?
replacement control of
therapy bladder/bowel
function
Scored:
- 1: without any
assistance
- 2: with the

assistance of
another person
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- 3 with absolute
dependence on
another person
Range: 7 — 21
- Age >65 years
- Chinese Yes
- Living at - Incident fall in a year
Chu etal b to walk follow-up®
ueta - Able to wal . X : b
2006 1,419 | independenty | Sommunity Barthel Index Increasing age™
Hong Kong or with walking dwelling - Parkinson’s dlseqse
aid - Coronary heart disease®
- Provide - Fear of falling®
informed - Slow gait speed®
consent
Yes.
- having 1, 2, or >3
geriatric syndromes
(cognitive impairment,
injurious falls,
incontinence, low BMI,
Mix Dependence in ?g;;?rﬁ§n¥li:ggring
- >65 years . any of the Lo \a
. 2 . - Community- - . impairment)? vs. 1.
Cigolle et al - Participants in dwelling and following ADLs: - having 1, 2, or >3
2007 11,093 the 200(.) Health nursing home ) bat_hmg chronic conditions®
us and Retirement (2.4% of - eating -~ heart disease ®
Study : - toileting : b
sample) - lung disease

- transferring

- diabetes®

- musculoskeletal ®

- stroke®?

- psychiatric disorder®

No.
- cancer?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Change in the TI?)S\/'vera ob
Number of ADLs | gb
done with - male sext
difficulty over 4 - Black or Asian (vs.
- Participants in ears: white non-Hispanic)?
the Medicare ybath.in - age *black race?
. Current ng - age*Asian race?
Ciol et al 10,180 — - - - dressing le*whi ) -
2008 16.788 Beneficiaries Comn_1un|ty- - eating - male*white Hispanic
' survey from dwelling 2
us per year - getting in or out
1992 to 2004 - No.
of bed and chairs s .
- Age >065 years - walkin - white Hispanic race
old at baseline usin thgtoilet (vs. white non-
g Hispanic)?
) - age*white Hispanic?
Range: 06 - male*black?
- male*Asian?
Yes.
- Age >80 year®
- Diabetes®
- Difficulty walking
“ several blocks®
DA.;DeI;ldenc »_ - Need help with
re ?Jirin hgl personal finances®
- Age >65 years o e - Difficulty lifting 10
- Independent in erson to pounds®
all ADLs at P - Unable to name vice
Clark et al - . complete any one P
baseline Community- . president
2012 3,213 - ; ; of following Ce
USA - Participant in dwelling ADLs: - Lov_v body mass index
Health and i eatin. - Incident
Retirement ] dress?n hospitalizations®
Study -bathingg - Diabetes®
- transferring - Lung disease®
- toiletin - Congestive heart
g failuree
- Stroke®
No.

- Fall in past year®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Arthritis®
ADL dependence:
positive response
to any of fie
- Age>70 questions, with
- Had non- the format “Do
elective you usually
admissions to receive help from
general another person
medicine in...”
services - toileting
- Participants in - bathing Yes.
a randomized - transferring - age 80 — 842
controlled trial - eating - age 85 —89%
to improve - dressing - age > 90?
functional Mix (vs. 70— 74)
_ outcomes in - hospitalized Fl\{e funptlonal
Covinsky et al older COMMUNity- trajectories No.
2003 2,293 | hospitalized Sl >é jrs | identified: - age 75-79 (vs. 70-74)
USA medical patients g adufts (1) Stable course
- and nursing -
- Discharged home residents of functional
with new or dependency.
additional (Reference group)
disability in (2) Declined
ADLs between baseline
and admission,
Excluded if: recovered
- Expected baseline function
length of stay by discharge.
less than 2 days (3) Did not No.
- admitted to the decline between - age 75-79?
intensive care baseline and - age 80 — 84?
unit admission, but - age 85— 89?
declined between - age > 902
baseline and (vs. 70— 74)

discharge.
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Yes.
(4) Declined - age 80 — 842
between baseline - age 85 — 892
and admission, - age > 902
did not recover (vs. 70 — 74)
baseline function
by discharge. No.
- age 75-79 (vs. 70-74)2
Yes.
(5) Declined - age 85—892
between baseline - age > 902
and admission, (vs. 70— 74)
declined further
between No.
admission and - age 75-792
discharge. - age 80 — 84°
(vs. 70-74)
Groningen Yes.
Activity - Multimorbidity (in
Restriction Scale people with optimal
(GARS). Assesses cognitive function,
an individual’s MMSE >28)2
competence in the - Cognitive impairment
following nine (MMSE <19)2
basic activities: - Depressive symptoms®
- 85 years old at - walk inside - Heart failure®
Drewes et al baseli Community- - get up out of bed - Myocardial infarction®
2011 594 ?se Ine ommunity - get into and out - Stroke®
- Inhabitants of | dwelling -
the Netherlands Leiden of a chair

- visit the toilet

- wash hands and
face

- wash body

- dress and
undress

- eat and drink -
make breakfast

No.

- Multimorbidity (in
people decreased
cognitive function,
MMSE <19)2

- Arthritis®

- Chronic obstructive
pulmonary disease®

- Diabetes mellitus?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Parkinson disease®
Yes.
- Medicare - non-use of
beneficiaries antidepressant drugs?
with newly - antipsychotic drugs *
diagnosed sex: female users
Alzheimer’s declined most quickly,
disease and followed by male non-
;elated_ Change in ADL users, female naonusers
ementias lona-f and male users
g-form score N
- Aged > 66 (RAI MDS) over - mood stabilizers *sex
Dutcher et al - Recipient of WO Vears (same trend as above:
2014 15,538 fee-for-service Nursing home y associated with faster
us Medicare Parts Range: 0— 28 (28 ADL decline in women
A, B, D, and _ ge: but not men)?
prescription = complete - time elapsed since
drug ol dependence) baseline®
g plan aseline
coverage
- Resident of a No.
nursing home - use of anti-dementia
for at least part medications?
of the two-year - use of mood
study period stabilizers®
- Severe
functional
disability = need
help from another
- Age >065 years person or unable Yes
Ferrucci et al - No severe . to perform 3+ of - Inéreasing age?
1996 6.640 fqnctl_o_nal Commumty- follow_lng ADLs:
USA ' disability at dwelling - walking across No
baseline small room - Femal dera
- bathing emale gender
- dressing
- eating

- transferring from
bed to chair
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- using the toilet
Yes.
- Colon cancer surgery?
- Age >80P
- Age >65 years - Functional decline in
- Nursing home the 6 months before
residents surgery
- Underwent ADL-Long Form - Poor pre-surgery
Finlayson et al surgery for Score (from RAI- functional depenedence®
2012 6,822 colon cancer in | Nursing home MDS) - Lower Charlson score®
USA US between - Hospital readmission
1999 and 2005 Range: 0 — 28 after 30 days®
- Survived a - Surgical
year post- complications®
surgery
No.
- Male sex?
- Non-white race®
Yes.
- Heart disease?
- Arthritis?
- Stroke?
- Lung disease?
Any self-reported | - Cancer?
- Age >065 years difficulty in one - Hearing impairment?
- Female or more of the - Arthritis*Stroke?
Fried et al - Living in following self- - Heart disease*Cancer?
1999 3841 Baltimore Community- care tasks: - Lung disease*Cancer?
i) 1~ 1 1 1 H * 1
USA - Part|C|Pants in | dwelling - Bathlng/ - Hypertensmn Hearing
Women’s showering impairment?
Health and - Dressing
Aging Study - Eating
- Toileting No.

- Visual impairment?
- Diabetes?

- Hypertension?

- Arthritis*Visual
impairment?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Heart disease*Arthrits?
Yes.
- female sex®
- lack of complete
innb
- . BADL scores college educatlon_
- Participants in determined from - having 2+ chronic
the Survey of level of conditions (effect
Midlife _ mediated by CRP)?2
. dependence (1 =
Development in notatall 4=a - lack of regular
Friedman et al the United lot) re| o}ted_for EXercise”
2015 1229 States Community- three ii)emS' - inflammation
US ' - Non- dwelling - bathin of (measured via IL-6,
institutionalized dressin g CRP, fibrinogen levels
- English >SIing in blood)
speaking adults - climbing one
(r%ean ag 0545 flight of stairs No
ge 929, - walking one Y . b
range 34-84) bl - increasing age
ock b
- black race
- some college
education®
- smoking®
Yes.
- Stroke?
- it i H a
Katz ADLs: (D:ogmtn{e |mpa|rmenta
. - Depressive symptoms
- bathing - Diabetes?
- Age >70 years :g;fis;mg - Diabetes x cognitive
Fultz et al - Participant in walkir? across a impairment*
2 Health and Community- g - Stroke x cognitive
003 5,646 - . room . . a
USA Retirement dwelling - getting in and impairment
Study getting - Older age®
out of bed b
- using a toilet - Female sex
9 - # Comorbid
iti b
Score: 06 conditions

- Baseline limitations®
- Black race®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
No.
- Diabetes x depressive
symptoms?
- Hispanic race®
- Education®
- Participants in
the Precipitating
Events Project Transition from
- Community- non-disabled to
dwelling mildly or severely
- Aged >70 disabled state (or
years from mildly to
- No disability severely disabled)
at baseline based on
following
Excluded if: activities:
- Cognitive - bathing Yes
Gill et al impairment with - - dressing " .
2010 754 no available gom".‘””'ty' - walking inside - Physical frailty®
welling - Hospitalization®
us proxy the house Restri .
- Inability to - transferring from - Restricted Activity
y 9
speak English a chair
- Diagnosis of a
terminal illness Mild Disability:
with a life dependence in 1-2
expectancy less activities
than 12 months
- Plan to move Severe Disability:
out of the New dependence in 3-4
Haven area activities
during the next
12 months
- Onset of Yes.
Gill et al - Age =70 years . disability, - Hospitalizations since
-No ADL Community h
2004 754 dependence at dwelling measured as self- baseline?
USA baseline report of needing - Period of restricted

help with any of

activity?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Members of following - Increasing age®
Precipitating activities - Not living alone®
Events Project - bathing - Diabetes mellitus®
- dressing - Myocardial infarction®
Excluded if: - walking inside - Stroke®
- Had the house - Congestive heart
significant - transferring from failure®
cognitive a chair - Depressive symptoms®
impairment and - Physical frailty®
no available
proxy
- Inability to No.
speak English - Hospitalizations prior
- Terminal to baseline?
illness with life - Period of restricted
expectancy <12 activity prior to baseline?
months - Female sex®
- Non-hispanic white®
- Years of eduation®
- Hypertension®
- Arthritis®
- Cancer®
- Fractures other than
hip since age 50°
- Chronic lung disease®
- Hip fracture®
- Cognitive impairment®
- Participant in Disability =
the Blue : .
Mountains Eye needing h?IP.W't.h No. .
Y!
_ Study any of acthl_tles in - total _dlet score,_based
Gopinath et al - Non- c ity- Older American on optimal food intake
2014 1,149 - Non- . ommunity Resources and and sources, as well as
. institutionalized | dwelling - A
Australia Services activities energy balance and

residents of
suburbs west of
Sydney

- Age > 49 years

of daily living
scale.

leisure time physical
activity?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Includes 7 BADL
items:
- eating
- dressing
- undressing
- grooming
- walking
- Long-stay
US cities = 4 point increase Yes_. o
Gozalo et al ADL-Long Form - City-wide influenza
2012 2,351 Excluded if: Nursing home Score (from RAI- death rate?
USA T MDS) over 90 - State-level influenza
- Had highest days severity?
levels of Y y
impairment
(score of 26-28)
Yes.
- Derivation - Arthritis®
sample: Non- - Osteoporosis®
institutionalized SF-36 physical - Stroke/TIA®
Canadians >25 function (PF) - Heart attack®
years of age subscale - Hearing impairment®
-9,423 sampled at - if <66“low” - Angina®
(derivati | random with physical function | - BMI > 30°¢
on random digit - if >66 “high” - Vision impairment®
Groll et al sample) | dialing Community- physical function | - Diabetes®
2005 dwelling - COPD*®
Canada - 28,349 | - Validation - SF-36 PF made - Congestive heart
(validati | sample: US up of 10 items failure®
on adults seeking relating to - Peripheral vascular
sample) | treatment for walking, climbing | disease®
spine ailment at stairs, lifting, - Anxiety®
26 participating bathing and - Asthma®
centers in the dressing - Upper gastrointestinal

us

disease®
- Depression®
- Back pain®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Lung disease®
- Heart disease®
- Nervous system
disorders®
- Neurological disease
(such as multiple
sclerosis or Parkinson’s)
C
Yes.
- severity of dementia?
- longer length of stay®
- Younger age®
- Being married®
- Resident one Physical Self- E)ngh%r comorbidity
. - urden
of 26 nursing Maintenance - Severe vision
homes in 4 Scale (Range: 6 — impairment®
counties in 30) based on ) AP athy?
Norway dependence in i Uge ofyanxiolticsb
Helvik et al - Minimum stay following six - Absence of use of
2014 932 of 14 days Nursing home activities: cognitive enhancers?
Norway - Presence of - toileting
dementia - feeding No
(Clinical - dressing ) fémale gender®
Dementia - grooming - <10 years education
Rating Scale - ambulation =10y ‘
>1) - bathing - Sev_ere heabrmg
impairment
- Agitation sub-
syndome®
- Use of antipsychotics®
- Use of antidepresents®
- Use of sedatives®
- Age 65 years Disability, Yes. _ Yes. o
Kelley-Moore od measured as being | - Number of chronic - Level of disability
& Ferraro 3642 - Live in one of Community- able to perform conditions (of possible measured at previous
2005 ' fi . dwelling following ADLs 7)? time point?
ive counties in :
USA North Carolina independently (0),
with some help No. No.
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
(1), or not at all - Depression? - Depression measured
(2): at baseline and midpoint
- walking of follow-up?
- bathing - Number of chronic
- grooming conditions (of possible
- dressing 7) measured at mid-point
- eating of follow-up?
- transferring from
bed to chair
- using the toilet
Baseline and rate
of decline in
ADLs according
to following Yes.
measure , from - low, medium income
1992 to 2001 vs. high income (if <70
Yes years old)?
Self-report of o . . - low education vs. high
ability (0: not able .IOW vs. high eduacatmn education (if <70 years
7. . (if >70 years old)
Partici . to do; 1: only with old)?
- Participants in T
L help, 2: with
the Longitudinal e No.
. much difficulty, L
Aging Study L - low, medium income
Koster et al . 3: with some P No.
Amsterdam Community e . vs. high income 2 . .
2006 2,366 - Aged 55-85 dwellin difficulty, 4 - low. medium education - medium education vs.
the Netherlands g g without difficulty) y S high education (if <70
years vs. high education (if a
. to carry out 6 years old)
- Community- - <70 years old)? . .
. activities: . . - low, medium vs. high
dwelling - medium vs. high

- walking up and
down 15 steps
without resting

- getting
(un)dressed

- getting up from
and sitting down
in a chair

- cutting own
toenails

education (if >70 years
old)?

education (if >70 years
old)?

- low, medium income
vs. high income (if >70
years old) 2
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- walking 5
minutes outdoors
without resting
- using own or
public transport
- long-stay
nursing home
residents with Yes.
fee-for-service - higher functional
Medicare dependence pre-
eligibility hospitalization®
who survived a - cognitive impairment®
hospitalization - baseline ADL score
- >67 years old <4b
- baseline ADL score
<24b
Excluded if - hospitalization for
- Had Yes. reason other than hip
hospitalization é‘DL Long-Form |- _ female sex® fracture?
. . core L A
in 90 days prior - higher® Charlson - hospitalization for
Kruse etal to index comorbidity index® stroke?
2013 40128 |y spitalization Nursing home Range 0 28 - cognitive impairment? - hospitalization for
us ospitatiza (where 28 = g P pite
- Had fewer complete renal failure?
than two dependence) No. - hospitalization for
completed RAI- P - age >85° septicemia?

MDS
assessments of
ADL function
prior to
hospitalization
- Had >15
hospital stays in
prior 2 years

- Was member
of health
maintenance
organization

- hospitalization for
urinary tract infection?

- hospitalization for
pneumonia®

- hospitalization for
congestive heart failure?

No.
- length of stay in most
recent hospitalization?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
during follow-
up period
- Lacking Part
A coverage for
either follow-up
year
- Nursing home
residents who
started
treatment with
dialysis between
June 1998 and Yes.
October 2000 - initiation of dialysis?
- Diagnosis of ADL Long-Form - older age®
end stage renal Score (in RAI- - white race®
Kurella Tamura -
etal disease oc_:cu_rred _ MDS_) 12 months - _cerebrovascular Yes
3,702 after admission | Nursing home after initiation of disease® o s
2009 - L < b - initiation of dialysis
us to nursing home dialysis - deme_ntl_a _
- Length of stay - hospitalization®
in nursing home Range: 0 — 28 - serum albumin below
>90 days 3.5g/dLb
- Had
assessment of
functional status
in RAI-MDS
prior to the start
of dialysis
- Patients In one Modified Katz-15 | Yes.
of three primary le. Includ . . c
care networks in scale. Includes 6 -increasing age®
Utrecht ADL items from - Annual # of medication
Laan et al - Age >60 vears original Katz reiumbursements®
g6 =00y Community- scale + 8 items - Arthrits and arthrosis
2013 1,187 old - c
The Netherlands - Have dwelling from the Lawton (women only)
. - IADL scale + - COPD and asthma
multimorbidity
- whether need help | (men and women)°©
or using 5+

different types
of drugs

with:

- Hearing difficulties
(women only)©
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
brushing/combing | - Kidney problems (men
hair or shaving only)®
- walking about - Psychiatric disorders
(women only)®
- TIA and CVA (men
only)®
- vision disorders
(women only)©
Yes.
- Cognitive impairment
(CPS score >2)°
- Pressure ulcerc
. - - Urinary incontinence®
;tliglt::nts with Classified as - Hearing impairment¢
- Admitted to i#w%?gslelge(ci),r
. home care ’
Lar21d| et al programs after Community- worsened” based No. _
006 355 . on 1-year, 1 point - increasing age®
Italy post-qc_ute. dwelling (or more) changes - female gende®
rehabilitation : - 2
program with at in AD_L-Hlerarchy - living alone® _
least a year of Score in RAI HC - Nur_n_ber of chronic
follow-up conditions®
- Depression®
- Delirium®
- Vision impairment®
- Daily pain®
- Swallowing problem*®
Progressive or
accelerated j(tflsaick or Hispanic race
- Age >065 years development of hite)e P
old severe disability = (vs. white) .
o - Less than high school
Latham Community- have difficulty education (vs. high
2012 8,087 - Participant in dwelling completing 3+ of school)? '
USA Health and following ADLs - Ageb
Retirement (from RAND Lg . b
Survey HRS): - Lower income

- walking across
the room

- Absence of physical
activity®
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Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes
controlling for major confounders:

Disability
(1 time point)

Disablement
(over 2 time points)

Disablement
(over 3+ time points)

- bathing/showing
- dressing

-eating

- getting in/out of
bed

(Range 0 - 5)

- Current smoker®

- Obese (BMI >30)°

- No private insurance®
- Past 2 year frequency
of hospitalizations®

- Arthritis®

- Cancer®

- Diabetes®

- Lung disease®

- Psychological
problems®

- Stroke®

No.

- Female sex®

- Marital status®

- Underweight or
overweight (BM1>25)P
- Past 2 year frequency
of doctor visits?

- Heart problems®

- High blood pressure®

Lee & Rantz
2008
us

38,591

- Medicare
admissions to
one of 458
short-stay
skilled nursing
facilities from
acute care
hospitals

- Age > 65

Nursing home
(short stay)

ADL Long-form
score at 3, 6,9
and 12 months
post admission

Range 0 — 28

Yes.

- pressure ulcer (all time
points)?

- urinary incontinence
(all time points)?

- weight loss (all time
points)?

- pain (all time points)?
- history of falls (all time
points)?

- ADL score at
admission®

- cognitive impairment?
- stroke®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- renal impairment (at 3
and 6 months)®
- neuropathy®
No.
- diabetes mellitus®
- cancer®
- renal impairment (at 9
and 12 months)®
Yes.
- presence of geriatric
syndrome (depressive
symptoms or cognitive
impairment) alone?
- presence of a geriatric
syndrome + a
Self-report of cardiovascular disease
limitations in (heart disease,
carrying out >1 of | hypertension or stroke)?
- Age > 65 following - presence of diabetes +
- Participant in activities: cardiovascular disease?
Lietal the National Community- - eating - presence of diabetes +
2013 2727 Health dwelling - bathing geriatric condition?
Taiwan Interview - dressing - presence of diabetes +
survey in - using the toilet geriatric condition +
Taiwan - getting in or out | cardiovascular disease?

of bed
- walking across a
small room

(vs. no diabetes,
cardiovascular disease or
geriatric syndromes)

No.

- presence of
cardiovascular disease
alone?

- presence of diabetes
alone?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
(vs. no diabetes,
cardiovascular disease or
geriatric syndromes)
Yes.
ALD long form - black race®
score from RAI- . - c
HC: scores - increasing age
individuals from 0 | ~ QNS home® ves.
- Age >60 years (independent) for | living with others - black race®
old 4 (totzll (spouse or non-spouse) ¢ - increasing age®
- Participants in de ende);lt) on - residing in more - lack of self-efficacy
Michigan’s pena - .| populated area® about functional
following 8 items: -
Home and A - were not current improvement®
. - - mobility in bed N
Li Community- - - smokers
2005 3,161 Based Medicaid | COMMunity- - transferring - stroke® No
USA ‘ Waiver Program dwelling between surfaces | _ Parkinson’s disease® - OWns home¢
(low income ;](I)cr):]::motlon i - cognitive limitation® - living with others
older adults at - dressin - vision limitation® (spouse or non-spouse) ¢
risk of - eatin g - bladder incontinence® - residing in more
institutionalizati ] toiletguse - bowel incontinence® populated area®
- i C
on) - personal hygiene current smoking
- bathing No
. - self-efficacy about
Range: 0 - 32 functional improvement®
ALD long form
;legge =60 years score from RAI- Ves
- Participants in HC.; Scores - incident cognitive
Michigan’s individuals from O decline?
Home and (independent) for - incident fall®
. - 4 (totally L
Liet al Community- Community: dependent) on - incident acute health
icai - i b
2009 13,129 Bas_ed Medicaid dwelling following 8 items: eplsqde
USA Waiver Program - incident flare up of

(low income
older adults at
risk of
institutionalizati
on)

- mobility in bed
- transferring
between surfaces
- locomotion in
home

- dressing

chronic conditions®

No.
- incident depression?
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Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes
controlling for major confounders:

Disability
(1 time point)

Disablement
(over 2 time points)

Disablement
(over 3+ time points)

- eating

- toilet use

- personal hygiene
- bathing

Range: 0 — 32

Dichotomized
into:

1- needs physical
help in one or
more ADL or

0 — needs
supervision only
or independent in
all ADLs

Liang et al
2010
USA

18,486

- Age >50 years
old

- Participants in
the Health and
Retirement
Study

Community-
dwelling

Count of
difficulties with 6
ADLs:

- dressing

- walking

- bathing

- showering

And 5 IADLs:
- preparing hot
meals

- grocery
shopping

- making phone
calls

- taking
medications

- managing own
money and
expenses

Yes.

- being black or
Hispanic (vs. white)?
- female sex?

- increasing age®

- education®

- baseline ADL/IADL
score®

No.
- being black versus
Hispanic?

Ménty et al
2014
Denmark

1,117

- Aged 92 to 93
at baseline

Mix
- Community-
dwelling older

Modified Katz
ADL.: asked about
degree of

Yes.
- pain at 1, 2 or 3 sites
VS. none?

Yes.
- pain at multiple sites
(vs. no pain)a predicts
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Non-proxy adults and independence in onset of severe
interviews nursing home performing 5 disability?
- Participants in | residents (32%) | ADLs
Danish 1905 - transferring from No.
cohort study bed to chair - pain at single site3(vs.
- dressing no pain) does not predict
- bathing onset of moderate or
- using the toilet severe disability
- walking indoors
Baseline
disability: number
of individual tasks
with disability
were summed
Range 0 -5
Follow-up:
persons ranked as:
- No disability
- Moderate
disability (in 1-2
tasks)
- Severe disability
(in 3-5 tasks)
- Consenting
patients newly
admitted to one Mix ADL long-form
M . of 85 post-acute . . score (Range 0 —
arcantonio et s - Patients in Yes.
care facilities, 42) and IADL ..
al 551 E5 rehabilitation post-acute care score (Range 0 — - delirium symptoms that
2003 . hospitals and ge persisted or worsened
hospitals and 30 . - 30) .
USA Sp . skilled nursing after admission?
skilled nursing facilities MDS for Post-
facilities Acute Care
- Age >65 years
old
Marengoni et al 1099 - Participants in Mix Functional decline Yes.

2009

the

=achange in
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Sweden Kungsholmen - Community- functional status — - Multimorbidity with no
Project: dwelling older from being disability?
- Age >75 years | adults and independent or - Multimorbidity with
old in October nursing home partially disability?
1987 residents dependent to - >85 (vs. 77-84)°
becoming
partially or totally No.
dependent during - single chronic
the follow-up condition without
period, as defined baseline disability?
by the Katz ADL - single chronic
index. condition with baseline?
disability
- female sex®
- education®
Yes.
Barthel Index: - bone disease?
assessment of - visual impairment?
independence in - hearing impairment?
n =892 performing: - Dementia?
N - feeding - Parkinson’s disease?
- Age >65 years . . . a
old - moving _from - cz_irdlovasculalj disease
Living i wheelchair to bed | - diabetes? mellitus?
- Living in .
o and back - cancer
communities - .
; - grooming - bone disease x
Marventano et across Spain ; P
. - transferring to hypertension
al Community- . - .
2,818 _ . and from a toilet - cardiovascular disease
2014 n =1903 dwelling . :
. - bathing X hypertension?
Spain - Age >65 years IKi -
old - walking on a - bone dls_ease X
. level surface hypertension?
- Enrolled in a . - .
. - going up and - cardiovascular disease
multicenter : -
down stairs X bone disease?
study about falls . - .
; - - dressing - cardiovascular disease
in hospitals - . A .
- continence of x visual impairment
bowels and - visual impairment x
bladder hearing impairment?

- diabetes mellitus x
hypertension?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Range: 0 to 100 - hearing impairment x
where 100 = hypertension?
independence - bone disease x hearing
impairment?
Dichotomized - increasing age®
into completely - having only primary
independent (100) | education or less®
vs. not completely
independent No.
- pulmonary disease?
- hypertension?
- gastrointestinal
disease?
- visual impairment x
hypertension?
- female sex?
- Age >65 years
old (with
delirium)
- Age >70 years
old (without
delirium)
- Admitted to Modified Barthel
hospital from
Index at 2, 6, 12
Emergency Yes.
months post- . .
Department to . - Delirium + dementia?
McCusker et al - - Community- enrollment
medical services :
2001 315 at larae dwelling No
Canada g (Hospitalized) Range 0 — 100, L .
academic _ - Delirium without
o where 100 = ;
hospital in dementia®
complete
Montreal :
independence
Excluded if:
- In a nursing
home prior to
hospital

admission
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Transferred to
nursing home
- Admitted to
oncology, ICU
- Language or
communication
barrier
- Residence
outside
geographic area
- Primary
diagnosis of
stroke
(Progression of
(Onset of disability) disability among those
with onset of disability n
Yes. =1,302)
- lower levels of social
engagement (how often Yes.
Partici . attended religious - lower levels of social
- Participants in . s
the Chicago services, went to a engagement )
Health and # of 6 Katz ADLs museum, participated - time (in years) since
- . required in activities or groups onset of disability®
Aging Project - . . b
assistance with or outside the home, - younger age
Mendes de - Age > 65 years ’ . .
. was unable to whether - increasing age x time
Leon et al - No ADL Community- ) . A,
5,306 s . perform: currently worked a part- | since onset of disability’
2014 disability at dwelling hi . full-time iob)? | b
us baseline -eg. bat ing, time or fu -tl_me job) - male sex )
eating, dressing - more time (in years) - interview done via
- Fewer than 3 : b b
non-missin since baseline telephone
disabilit g Range 0 — 6 - increasing age® - lower BMIP
y - increasing age x time - lower number of
assessments

in years since baseline®
- interview done via
telephone (vs. in
person)®

- higher number of
medical conditions®

medical conditions?

- lower cognitive
functioning®

- level of education®

- lower physical function
(timed walk, chair stand,
and tandem
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- lower physical function | stand)®
(timed walk, chair stand,
and tandem
stand)®
- lower cognitive No.
function® - social networks?
- black race®
No.
- social networks (#
children, friends, and
relatives a participant
reported seeing
on at least a monthly
basis)?
- male sex®
- black race®
- level of education®
- body mass index?
(For nursing Whether fewer
home): than 5% of long- Yes.
- Free-standing, stay residents in - Absence of a $10
in urban each home increase in consumer
counties (as experienced an price-index adjusted?®
defined by Area ADL long-form Medicaid rate
Resource File) score increase of - lower area wage index®
- For each 4 points or more - higher number of
Mor et al 9,398 interval, had to _ (indicat_ing adr_nissions per bed®
2011 nursing ha\{e at least _20 Nursing home worsening - h_|gher Nursing C_ase_>
b
us homes residents at r_|sk (long-stay) func_tlonal Mix Index on ad_m|55|on
of ADL decline decline) over the - lower % of resident
(ADL-Long past quarter (90 population that is Black®
form scores days), over period
<24) from 1999 — 2004 No.
- Only long-stay - case mix

residents (had
been in the

nursing home
for at least 90

Range: 0 —28
(where 28 =
completely
dependent)

reimbursement®
- average number of
empty beds in county®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
days) were
eligible for “at
risk” population
Excluded if:
- Rural
Yes. Yes.
- irregular or non- - do not receive help
attendance at religious from others®
Number of services? - income adequacy?®
following ADLs - increasing age® - lower comorbidity
individuals had - female sex® burden®
difficulty with: - rural location of - lower MMSE score
- turning from dwelling® (more cognitive
- Age 265 years S|de_to side in bed regular re(kzjelpt of help |rr_1pa|rm(_ent) .
old - going up and fr_om othe_rs - increasing age
. down stairs - income inadequacy® - black race®
- Medicare - . o
beneficiari - getting out of - higher comorbidity
eneficiaries - b
Park et al S . . bed or a chair burden No.
- Participants in | Community- -
2008 784 L - - bathing or - regular attendance at
the University dwelling . -2 .
USA showering No. religious services?
of Alabama at dressi P f a P f a
Birmingham - dressing or - frequency of prayer - frequency of prayer
- undressing - level of intrinsic - level of intrinsic
Study of Aging . L a - .
- eating religiousness religiousness
- walking - black race® - female sex?
- getting outside - black race x female - black race x female
- getting to or sex? sexP
using the toilet - being married® - rural location of
- perceived social dwelling®
Range: 0 -9 support? - being married®
- education® - perceived social
- cognitive functioning support®
(MMSE score) - education®
- Admitted to Barthel Index: Yes.
Peng et al the Geriatric Community- score of 0 - Mini-Nutritional
2014 401 Evaluation and dwelling (completely Assessment (MNA)?
Taiwan Management (hospitalized) dependent) to 10 - absence of a primary
Unit (GEMU) (independent with | caregiver®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
of Taipei assistance) on - younger age®
Veterans following - lower body mass
Hospital activities: index?
between May - feeding
2011 and May - grooming No.
2012 - bathing - Charlson Comorbidity®
- dressing Index?
Excluded if: - bowel and - Smoking®
- Had bladder care - Habitual alcohol
communication - toilet use drinker®
difficulties - ambulation - sexP
- Were too - transfers - education level®
acutely ill to - stair climbing - waist circumference®
conduct
functional Range: 0
assessments (dependent) — 100
(independent)
- Admitted to
US nursing
. Zr?(;n ree::azigg(? in ADL Long-form
Phillips et al ina h score from RAI- Yes.

2008 36,584 | MUSINGNOME 1\ rsing home | MDS - Nursing home in which

for at least 3 .
us they reside?
months to
- Range 0 — 28
receive follow-
up RAI-MDS
assessment
- Residents in Yes
Medicare- or Difference in - Lower ADL
Medicaid- . . -
certified nursing ADL Long-form impairment at baseline
- - score (from RAI- - Lower CHESS
Phillips et al homes operating MDS) between (Changes in Health
2007 36,584 during 2002 Nursing home - . '
n . admission and 3- End-stage disease and
USA - Remained in

nursing home
for 3 months to
receive first
post-admission

month assessment

Range 0 — 28

Symptoms and Signs)
Score®

- Higher level of
cognitive impairment®
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Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes
controlling for major confounders:

Disability
(1 time point)

Disablement
(over 2 time points)

Disablement
(over 3+ time points)

RAI-MDS
assessment

- Higher mortality risk
score®

- Increasing age®

- Female sex

- Black (versus non-
Hispanic white) ¢

- Lived with others prior
to admission to nursing
home*

- Admitted to nursing
home from location
other than acute-care
hospital®

- Not having stayed in
another nursing home in
the past 5 years®

No.

- Depression®

- American
Indian/Alaska Native®
- Asian/Pacific Islander®
- Hispanic®

- Admitted from a
rehabilitation home,
private residence,
assisted living, nursing
home, or psychiatric
setting®

Piernik-Yoder
& Ketchum
2013
us

35,243

- Stroke patients
in inpatient
rehabilitation
facilities

- First
admission to
rehab facility
between

Mix

- Community-
dwelling older
adults and
nursing home
residents,
currently

Functional
Independence
Measure (FIM) at
discharge from
rehabilitation
facility.

Yes.

- having diabetes®
- reduced age?

- white race®

- higher level of
functioning at
admission®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
January 1, 2004 | residing in 18 tasks rated on - lower comorbidity

and December
31, 2008

inpatient rehab.

7 point ordinal
scale that ranges
from total
assistance (or
complete
dependence) to
complete
independence
Scores range from
18 (lowest) to 126
(highest)
indicating level of
function

Scores are
generally rated at
admission and
discharge
Dimensions
assessed include:
Eating

Grooming
Bathing

Upper body
dressing

Lower body
dressing
Toileting
Bladder
management
Bowel
management

Bed to chair
transfer

Toilet transfer
Shower transfer

burden®

No.

- female sex®

- presence of diabetes x
age?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Locomotion
(ambulatory or
wheelchair level)
Stairs
Cognitive
comprehension
Expression
Social interaction
Problem solving
Memory
Stanford Health
Assessment
- Participants in gfszsg:ﬂ?nﬁrjex Yes.
the KOR-INNA (HAQ-D>I/)' - Did not receive
study consists 0 f’ 8 percutaneous
- Age>65 domains: transluminal coronary
- Home- ) dressiﬁg and angioplasty with stent®
dwelling rooming - female sex®
Quinones et al - Discharged Community- ?arisin - age in years®
2014 333 from hospital of dwelli Y >IN - diabetes mellitus®
welling - eating - .
Germany Augsburg - walking - hearing loss in both
between Sept. - hvaiene ears®
2008 — May } reye?ch - coronary artery bypass
2010 after - dri graft
treatment for ] gct?vi ties - heart failure®
first or recurrent - nutritional status
AMI Disability = deficiency®
HAQ-DI score
>0.5
- Age >65 years Sirs?a%)rielists;oar:‘t?rc Yes.
old onset. measured - time since onset of
Rajan et at -Non-disabled . ' disability?
2012 5,317 at baseline Communlty- as r!umber of - reduced cognitive
' L . dwelling basic self-care . g
us - participants in function?
: tasks needs .
the Chicago assistance with: - reduced physical
Neighborhood ’ function (tandem stand,

- bathing
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
and Disability - dressing measured walk, chair
study - eating stand)?
- showering - age x time since onset
- toileting of disability?
- getting out of - lower body mass
bed to chair index®
- male sex®
Range 0 - 6
No.
- number of comorbid®
conditions®
- black race®
- education®
(Onset of disability)
Self- or proxy-
reported ADL Yes.
i - . difficulty, based - lower cognitive
Participants in on past-30 day functioning®
the Health and Lol . . .
Reti difficulty with any - no physical activity?
etirement .
. of 5 RAND HRS - depression?
Ristetal Study Community- ADLs:
2014 4932 | -age>50 nunity >
us dwelling - getting across a No. N o
room - cognitive functioning x
- No ADL . . L
limitati - dressing physical® activity level
imitations at - iy L
- - bathing - cognitive functioning x
baseline . ]
- eating depression?
- getting in and - alcohol consumption?
out of bed - smoking?
- low income?
- Participants in Baseline score Yes. Yes.
the University and rate of change | - BMI >30 (vs. BMI > - unintentional weight
Ritchie et al of Alabama at Community- over 48 months in | 18.5 and <252 loss?
2008 983 Birmingham dwellin Y composite ADL - unintentional weight
us Study of Aging g score based on loss? No.
- Medicare self-report of “Do - BMI >25 (vs. BMI >

beneficiaries

you have any

No.

18.5 and <252




181

Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Age > 65 difficulty - intentional weight loss? - BMI <18.5?
- Living in 1 of performing the - baseline BMI x weight - intentional weight loss?
5 counties of task” (Yes: 1 = loss?
central Alabama some,2=alot,3 | - BMI <18.52
- Community = unable to do
dwelling task; No = 0)
- eating
Excluded if: - using the toilet
- In nursing - dressing
home - transferring
- Unable to set - bathing
own - walking
appointments
- Height and Range: 0 - 18
weight could Scores reversed so
not be obtained that 18:
independence.
Yes.
9-item physical ;j_corongry artery
LM isease
functioning sub- - coronary heart failure?
- Age >065 years scale of the SF-36 | _ diabetes?
old - having one of above
Rosso et al - Female . Rangg 0-100 chronic conditions?
L . Community- (100 =no - -
2011 62,829 - Participant in dwellin limitations) - having one geriatric
us the Women’s g syndrome (urinary
Health Initiative . . incontinence, falls,
Dichotomized at .
L depression)?
median into low . "
. - having a combination
versus high ;
functioni of the above chronic
unctioning. > -
conditions and geriatric
syndromes?
- Female - development of
- Age >65 years dependence in any Yes.
Roszsoolgt al 29,544 old Community- of following - 3, 4 or 5 geriatric
us ' - Free of ADL dwelling activities during syndromes at baseline
disability at 3-year follow-up: (vs. 0)?
baseline - eating
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Participants in - dressing - 3, 4 or 5 geriatric
the Women’s - getting in and syndromes developed
Health Initiative out of bed during follow-up (vs. 0)?
- taking a bath or - depressive symptoms
Excluded if: shower at baseline?
- Had conditions - dizziness at baseline?
that predicted - history of falls at
survival of less baseline?
than 3 years - osteoporosis at
- History of baseline?
cancer at - polypharmacy at
baseline or baseline?
cancer diagnosis - visual impairment at
during the baseline?
follow-up
period No.
- Died before -1 or 2 (vs. 0) geriatric
follow-up syndromes at baseline?
-1 or 2 (vs. 0) geriatric
syndromes developed
during follow-up?
- sleep disturbance at
baseline?
- hearing impairment at
baseline?
- syncope at baseline?
- urinary incontinence at
baseline?
RAI-HC ADL
scale, based on
- Born before dependence in
Russo et al January 1, 1924 Community- following tasks: No
2007 364 - Resident of dwelli ¥ - eating : .
. welling - - presence of depression
Italy Sirente area as - dressing
of October 2003 - personal hygiene
- mobility in bed

- dressing
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- transferring
(from bed to
chair, or stand
position)
Range 0 -7 (7:
highest level of
disability)
Yes.
- rural location of
dwelling?
Katz ADL Index | - cognitive impairment®
— rated as: - depression®
- independent: no | - hearing impairment
need of assistance | (rural)®
- partially - blind or almost blind
dependent: need (rural)®
- Age >75 years help with 1-2 - strokeP
old Mix activities - Parkinson’s disease®
- Live in either - Community- - dependent: need | - fractures in previous 5
Sjolund et al urban area of dwelling older help with 3+ years (rural)®
2010 2,141 central adults and activities - having one chronic
Sweden Stockholm or nursing home condition®
rural residents (<20% | based on - have 2 or more chronic
community of of sample) independence in: condition®
Nordanstig - bathing
- dressing No.
- going to the - hearing impairment
toilet (urban)®
- transferring - blind or almost blind
- continence (urban)®
- feeding - cardiovascular disease®
- diabetes mellitus®
- fractures in previous 5
years (urban®
Smith et al . Disability during Yes.
2013 8,232 ;Gge =50 years gvc\nlg:lr?:;lty- the last two years | - age >70°
USA of life = need for - female sex®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Died while help with at least - less than high school
enrolled in the 1 of the following | education®
Health and activities: - low (<$17,010) or
Retirement - dressing medium ($17,010 to
Study between - bathing <78,000) household net
1995 and 2010 - eating worth at enrollment¢
- transferring - Being married or
- walking across partnered®
the room - Hypertension®
- using the toilet - Heart disease®
- Diabetes mellitus®
- Cancer®
- Cognitive impairment®
- Stroke®
- Lung disease®
- Arthritis®
- Recent hospitalization®
- Recent fall®
No.
- race (non-Hispanic
black, Hispanic versus
non-Hispanic white)®
- high household net
worth (78,000 to
<192,600) at time of
enrollment®
- Age >065 years Disability Yes.
old measured by - Dementia?
- Living in WHODAS 2.0. - Paralysis or weakness
geographically Each domain of limbs?
Sousa et al defined Community- rated from O (no - Depression?
2009 14,869 catchment areas dwellin Y difficulty) to 4 - Stroke?
UK from: urban g (extreme - Arthritis or
sites in Cuba, difficulty or rheumatism?
Dominican cannot do) - Fainting or blackouts?
Republic and - understanding or | - Difficulty breathing or

Venezuela,

communication

asthma?®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
urban & rural - getting around - Skin disorders?
sites in Mexico, - self-care - Stomach or intestine
Peru, China and - getting along problems?
India with people - Diabetes?
(interpersonal - Eyesight problems?
interaction) - Hearing difficulties?
- life activities - Persistent cough?
- participation in - Heart problems?
society
No.
- myocardial infarction
or angina?
- chronic obstructive
pulmonary disease?
- hypertension?
Yes.
- higher functional status
- . at baseline®
- Participants in - Being Arabic (vs.
the Survey of .
. Change over 4 immigrant from the
Health, Ageing . - -
and Retirement years in former Soviet Union or
: ADL score, based Jewish)®
in Europe . .
on the number of - having more chronic
- Hebrew, S . .
- activities diseases at baseline®
Arabic and individual | f
RUssian |nd|V|dua§ _ - _deve opment of new
Spalter et al - . reported difficulty diseases after baseline®
speaking Community- by e
2014 982 . . with: - cognitive impairment
residents dwelling . .
Israel . - getting dressed at baseline®
- born in 1955 g -
or earlier - cross the room - living with people
- bathe other than spouse (vs.
. - eat living alone)®
Exg:luc_ied if: get into and out of - receipt of home
- Live in .
S bed assistance®
residential . - .
faciliti - use the toilet - receipt of informal
acilities or .
: support
prisons

No.
- age°®
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Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes
controlling for major confounders:

Disability
(1 time point)

Disablement
(over 2 time points)

Disablement
(over 3+ time points)

- sex°t

- years of education®

- income®

- mental health at
baseline®

- recreation and social
activities measure®

- living with spouse or
with spouse and others
(vs. alone)®

- receipt of personal
assistance®

Spector &
Takada
1991
us

2,603

- Residents of
80 Rhode Island
nursing homes
participating in
Medicaid or
Medicare
programs

Nursing home

Functional decline
over 6-7 months:

1 or more unit
decrease in Katz
Index Of
Activities of Daily
Living scale

Yes.

- 1-10% of residents
have catheters (vs. 0%
with catheters)?

- <20 of residents
receive skin care (vs. 20
— 40% of residents)?

- <3 mean organized
activity
days/resident/month (vs.
3-6)2

- smaller proportion of
resident days that are
private pay?

- receipt of fewer federal
citations for serious
deficiencies?

No.

- staff level + mean
resident ADL
dependency level?

- >10% of residents have
catheters (compared to
0% with catheters)?
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- > 40% of residents
require skin care (vs.
<20% of residents
require skin care)?
- % of residents with
more than 1
psychoactive drug?
- >6 mean organized
activity
days/resident/month (vs.
<3)?
Yes.
- stroke?
- coronary heart disease
Onset of (angina and heart
disability, attack)?
- 1 a
- Nondisabled at _megsyred as treatgd_ hypertension
. individuals being - arthritis?
baseline - A
unable to perform - treated diabetes
- Age >65 years s
old at Ieast_ one of the - chromc_: airways
- Residents of 5 following ADLs obstruction?
Mix without help at - Parkinson’s disease?
urban and rural . . -
. . - Community- least several times - Eyesight problems?-
Spiers et al centers in . : P .
dwelling older a week: Cognitive impairment?
2005 7,913 England and . b
adults and - transfer to and - Increasing age
UK Wales, . - b
nursing home from a chair - Female gender
randomly - b
residents - put on shoes and - current smoker'
selected from
. socks
the National

Health Service
primary care
lists

- prepare a hot
meal

- get around
outside

- have a bath or
all-over wash

No

- peripheral vascular
disease?

- Hearing problems?
- Years of education®
- Living status (lives
with spouse, others,
alone)®

- Social class®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Functional decline
following fall,
based on self-
report of “some Yes.
- Age >65 years more difficulty” - female sex®
old or “much more - use of 2.5+
- Participants in difficulty” medications®
the Longitudinal performing any of - depression®
Stel et al Aging Study the following
2004 204 Amsterdam Community- activities as a No.
- Experienced a | dwelling consequence of - increasing age (+6.5
the Netherlands : )
fall in the year the fall: years)®
prior to third - climbing stairs - physical activity®
wave of study - dressing oneself - location of fall®
follow-up in - rising from a - performance score for
1999/2000 chair walking test, chair
- cutting toenails stands and tandem stand®
- walking outside
- using public
transport
Improvement or Yes.
worsening of - increasing age®
ADL stage or - black or other race (vs.
death, where in white) ¢
ADL stage - married®
) . defined by: - high school graduate®
Age 270 years | Mix . Activity of Daily - diabetes®
old Community- - - . -
. - . . Living Hierarchy: - arthritis®
Stineman et al - Participants in | dwelling at
. - Stages 0 - stroke®
2013 9,447 the Second baseline, but .
S ; (independent) to - use of a proxy due to
us Longitudinal included o
. PSR . IV (completely cognitive impairment®
Study of Aging | institutionalized - -
dependent) based - chronic bronchitis or
at follow-up

on degree of
assistance
required with
following
activities:

- eating

emphysema®
- having no or severe
disability at baseline®

No.
- male gender®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- toileting - previous nursing home
- dressing use®
- transferring - unmet need for home
- bathing accessibility services®
- walking - osteoporosis®
- cancer®
- coronary artery
disease®
- other heart disease®
- having moderate
disability at baseline®
Yes.
- higher degree of
cognitive impairment®
;/;;%:d 265 - higher degree of
LS frailty®
- Living in . .
nursing home - increasing r]u_mbe;r of
for at least 6 chronic conditions
months - poorer mood®
- lower level of social®
. engagement
Eézldufggs it _ - severe pain (_vs. mild
- In a persistent Change in ADL pain, or no pain)®
Talley et al vegetative state long-form score - increasing number of
2015 7,735 - Had six or Nursing home (from RAI-MDS) physical impairments®
us measured over 18 - ADL long-form score

fewer months to
live

- Had end stage
disease

- Residents
receiving
occupational,
physical, or
speech therapy

months

at baseline®

- Nurse indicated
resident had the ability
to improve ADL
independence®

- Nursing home: Medical
director has no
certification®

No.
- age (years)®
- length of stay (years)®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- severe pain (vs.
moderate pain)°
- received any
restorative care over
time (e.qg. skill practice
with ADLs,
active/passive range of
motion)?
- Nursing home:
percentage of residents
with Medicare
reimbursement®
- Nursing home:
percentage of residents
with Medicaid
reimbursement®
- Nursing home: Hours
of patient contact with
nursing staff®
- Nursing home:
Director of Nursing has
no certification®
- Facility has no
accredication®
- Had potential
to improve Yes. .
. - - poor or fair self-rated
incontinence
; _— health (vs. excellent)®
using Toileting A
. oY - small facility size (4 —
conservative disability = yes to .
7 10 beds) (vs. extra-large:
treatment : question “Does c
Talley et al - Aced >65 Nursing home the resident >100 beds)
2014 2,395 ged = (“residential . - for-profit facility®
years S, currently receive . .
us . . care facility”) : - bowel incontinence®
- Resident in any assistance - - c
: - bladder incontinence
one of 2,302 using the - phvsical impairments
licensed bathroom?” phy P

residential care
facilities that
participated in

- absence of visual
impairments (even when
wearing glasses)®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
the 2010 - no trouble hearing (vs.

National Survey
of Residential
Care Facilities:
had 4+ beds,
provided room
+ board and >2
meals per day,
provided,
provision of
personal care

Excluded if:

- Had dementia
or Alzheimer’s
diagnosis

- Significant
cognitive
impairment

- Had
intellectual or
developmental
disability

- Muscular
dystrophy

- partial or total
paralysis

- Schizophrenia
- spinal cord
injury

- Traumatic
brain injury or a
stroke within
the past year

- Blind

- Bed or chair
bound

a severe hearing
impairment®

- receives any assistance
walking®

- needs assistance going
outside®

- dependent in bathing®
- dependent in dressing®
- dependent in
transferring®

No.

- marital status®

- good or very good self-
rated health (vs.
excellent)®

- place admitted from
(rehab facility, nursing
home, none of the
above)®

- medium facility size
(11-25) or large facility
size (26-100) (vs. extra-
large: >100 beds)®

- has bathroom inside
room/apartment®

- depression®

- stroke®

- a little trouble hearing
(vs. no trouble hearing)®

- use of a cane or walker
4
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Presence of
ostomy
- Nursing home
(unless met
above criteria
and individuals
could be
counted
separately)
- Facilities
serving
mentally ill or
developmentally
disabled
populations
exclusively
Disability =
summed index of Yes.
following ADLs - female sex (if age 75-
and IADLs L 84)0
require assistance g(Degsablllty Onset) - white race (if age 65-
- Age >65 years with: : b 74)2
old - walking ) female Sex - increasing age (if age
- ) . - increasing age® b
- Participants in - bathing A 65— 84)
. ) : - lower education (ifage | g .
the Established grooming 65-84)° lower income (if age
Populations for - dressing . . 65-74)2
Taylor - - - . . - lower income (if age
Epidemiologic Community- - eating
2010 3,955 - - - 65— 84)?
Studies of the dwelling - transferring No.
us A .
Elderly - toileting No - female sex (if age 65-
(EPESE) in - using the - White race 74, 85-105)°
North Carolina telephone S - white race (if age 75-
. g - lower education (if age
- Community- - driving/ 85— 105)° 105)?
dwelling travelling - . - lower income (if age
. - lower income (if age a
- shopping 85— 105)° 75- 105)
- preparing meals - increasing age (if age
- housework 85 — 105)°
- taking - lower education?

medication
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)

- handling
finances
Range 0 — 14 (14
= total
dependence)
Outcomes:
disability onset
and rate of decline
following onset.

- Participants in

(CHS)

- >65 years old

- Medicare

eligible

individuals

- Community-

dwelling / Yes. .
Number of ADLs | - heart failure?

- Expected to .

remain in the and IADLs _ - heart failure +
performed with symptoms of heart

area for 3 years difficul A

o - Able to ifficulty failure
Tinetti et al 5,654 provide Community- - COPD + dyspnea?
2011 : . Range 0 — 12 in - osteoarthritis + pain?
us informed dwelling CHS data - cognitive impairment?
consent
. No.

Excluded: - ejection fraction?

- Need - forced ejection

wheelchair, fraction® J

hospice care,

radiation

treatment or

chemotherapy

2706 - Participants in Range 0 —9in
' (Health ABC) Health ABC data
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Medicare-
eligible
- Community-
dwelling
- Age 70-79
- No life-
threatening
cancer
- No difficulties
with ADLs or
IADLs, walking
400 m, climbing
10 steps at
baseline
Yes.
- heart disease®
- chest pain®
- stroke®
- hypertension®
- fall resulting in
fracture®
- Female - fall resulting in serious
- Aged 73-83 injury®
years - urinary incontinence®
Tooth et al - Participant in Community- Physical function | - low iron®
2008 5,217 the Australian dwellin Y subscale of the - arthritis®
Australia Longitudinal g SF-36 - osteoporosis®
Study of - bronchitis/emphysema®
Women’s - asthma®

Health in 1999

- diabetes®

- cancers (other than
skin) ¢

- depression®

- anxiety®

- Alzheimer’s disease®

No.
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- fall resulting in
medical attention®
- skin cancer®
Yes.
- heart disease®
- chest pain®
- stroke®
- fall resulting in
fracture®
- urinary incontinence®
- Arthritis®
. | - osteoporosis®
f‘DL dependence: | _ bronchitis/femphysema®
Do you regularly | diabetest
NEED help with 1
daily tasks - cancers (other than
y skin)®
because of long- - depression®
term illness, ] angietyc
disability or P
frailty? (yYes Noy? |~ Alzheimer’s disease®
No.
- hypertension®
- fall resulting in serious
injury®
- fall resulting in
medical attention®
- asthma®
- skin cancer®
;zétlleecrg\s/:vlth ADL long-form _Yes. (d_ecline Ye_s. (poor_er functional
hospital score (from RAI- |mmgd|§tel}_/ post- trajectory_m 6 mpnths
Vogel et al admission for MDS) hospitalization) post-hospitalization)
2014 702 critical limb Nursing home . .
ischemia for Range 0 — 28 (28 - receipt of an - receipt of open (vs.
which either an = complete endovascular (vs_._open) endoya_scula}r) procedure
open or dependence) procedure for critical for critical limb

endovascular

limb ischemia?

ischemia?
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Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes
controlling for major confounders:

Disability
(1 time point)

Disablement

(over 2 time points)

Disablement
(over 3+ time points)

lower extremity
procedure was
performed

- Age >67 years
old

- At least one
proceeding
MDS
assessment
within 60 days
of hospital
admission

- Hospital
length of stay
less than 31
days

- Admission
date before June
1, 2006 and
discharge date
before August
1, 2007

Excluded if:

- No Medicare
Part A coverage
- More than 20
hospital stays in
2006-2007

- Died in
hospital

Wang et al
2009
us

4,942

- Age >65 years
old at admission
- Admitted to
one of 3777
Minnesota

Nursing home

Odds of early-loss
ADLs defined as
dependence in
personal hygiene
a

Yes.

- baseline personal
hygiene dependence?

- bowel incontinence?
- bladder incontinence?
- balance dysfunction?
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Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes
controlling for major confounders:

Disability
(1 time point)

Disablement
(over 2 time points)

Disablement
(over 3+ time points)

nursing homes
in 2004

- Administered
a MDS
admission
assessment and
a follow-up
assessment in
the same facility
approximately 6
months after the
admission
assessment

- Not comatose,
bedridden,
quadriplegic or
on a feeding
tube at baseline

- fall within 31-190
days?

- cognitive impairment?
- admission from a
hospital®

- more days between
assessment and follow-
up®

- nursing home of
residence?

No.

- depression?

- frequency and severity
of pain?

- fall within 30 days?

- age®

- gender®

- race®

- educational level®

- LTC characteristics
(ownership type,
hospital affiliation,
urban/rural location,
total bed size, number of
participants per facility,
hours staffing per
resident day, percentage
of Medicare days, total

ADL change score,
community discharge
rates)?

Odds of mid-loss Yes.

ADLs, defined as - baseline toileting

dependence in dependence?

toileting

- bowel incontinence?
- bladder incontinence?




198

Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes
controlling for major confounders:

Disability
(1 time point)

Disablement
(over 2 time points)

Disablement
(over 3+ time points)

- balance dysfunction?
- cognitive impairment?
- admission from a
hospital®

- more days between
assessment and follow-
up®

- nursing home of
residence?

No.

- depression?

- frequency and severity
of pain?

- fall within 30 days?

- fall within 31-190
days?

- age®

- gender®

- race®

- educational level®

- LTC characteristics
(ownership type,
hospital affiliation,
urban/rural location,
total bed size, number of
participants per facility,
hours staffing per
resident day, percentage
of Medicare days, total

ADL change score,
community discharge
rates)?

Odds of late-loss Yes.

ADLs, defined as - baseline eating

dependence in dependence?

eating

- bladder incontinence?
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Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes
controlling for major confounders:

Disability
(1 time point)

Disablement
(over 2 time points)

Disablement
(over 3+ time points)

- cognitive impairment®
- admission from a
hospital®

- more days between
assessment and follow-
up®

- nursing home of
residence?

No.

- depression?

- frequency and severity
of pain?

- bowel incontinence?

- balance dysfunction?

- fall within 30 days?

- fall within 31-190
days?

- age®

- gender®

- race®

- educational level®

- LTC characteristics
(ownership type,
hospital affiliation,
urban/rural location,
total bed size, number of
participants per facility,
hours staffing per
resident day, percentage
of Medicare days, total
ADL change score,
community discharge
rates)?

Wolff et al
2005
us

4,968

- Participants in
the Medicare
Current
Beneficiary

Community-
dwelling

Composite
measure (at 24,
36 months) of:

Yes.

- increasing age®
- <high school
education®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Survey in 1997 - functional - higher number of
or 1998 and disability = chronic conditions at
completed all receiving health baseline®
subsequent or not performing - increasing number of
interviews because of a newly diagnosed chronic
through 2000 or health or physical conditions at 12 months®
2001 problem any of - Specific diagnoses
- Community- the following newly reported at 12
dwelling ADLs: months:
- Age > 65 years - bathing - dementia®
old - dressing - stroke?
- Free of - eating - psychiatric disorder?
disability at - transferring - Parkinson’s disease?
baseline - walking - low body mass index?
- using the toilet - obesity?
OR No.
- residence in a - female sex®
long-term care - Newly diagnosed
facility at 24- or chronic conditions at 12
26- month follow- months:
up - coronary artery
disease?
- cancer?
- hypertension?
- diabetes mellitus?
- emphysema, asthma or
chronic obstructive
pulmonary disease?
- osteoarthritis?
- other heart condition?
- osteoporosis?
- rheumatoid arthritis?
- hip fracture?
. Decline in ADLs, Yes.
WOI'QSky etal - Medicare Community- defined as - higher ADL
011 5,656 S . .
us beneficiaries dwelling development of dependence at baseline

two or more new

(floor effect)®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
- Participants in difficulties in - centered number of
the AHEAD simple count of years between
study difficulties in interviews®
performing 5 - use of a proxy
activities: respondent at baseline or
- getting across follow-up®
room - increasing number of
- dressing hospitalization episodes
- bathing post-baseline®
- showering - died within a year of
- eating baseline measures®
- getting in or out
of bed No.
- baseline ADL
dependence * use of
proxy at baseline®
- obese or underweight
(vs. normal weight)®
- current or former
smoker (vs. never
smoked cigarettes)®
- <1 alcoholic drink
daily®
- continuity of primary
care after baseline®
- ever in Managed Care®
- Male Functional decline Yes.
- Residents of . . . -
Banciao and =increase in - Parkinsonism
L RUG-III ADL - cognitive loss®
Taipei Veterans f MDS - declining mood°®
Yeh et al Homes in score from ; g Im
2014 1125 northern Taiwan | Nursing home by at least 1 point - sum of |nd_|cators of
- g over 6 months. overall decline®
Taiwan from January

2006 to

December 2010
- Participants in
the Longitudinal

Range of 4 — 18
(where 4 =
completely
independent)

No.
- increasing age®
- body mass index®
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Variables independently associated with disability outcomes

Author/Year/ | Sample Sample Location of Measure of controlling for major confounders:
Country Size Inclusion Dwelling ADL Disability Disablement Disablement
(1 time point) (over 2 time points) | (over 3+ time points)
Older Veteran’s
study
- Age > 65 years
old
- Under regular
assessment for
18 consecutive
months
Excluded if:
-Ina
completely
dependent state
Predictors of Yes
being on a NS .
progressive - increasing age
disability - fewer years of
trajectory (versus ec:]gcatlon
a consistent - high ”.“'T‘?ercf’f
- Participants in disability or comorbidities”
the Taiwan maintained ;lssi:te}?/ge dcév?cs:s?
Longitudinal function)
Study on Aging trajectory over 10 No
- Age >50 years | Mix year follow-up. ) fémale sexc
Yuetal of age - Community- - burden of depression
2015 3,186 - Alive at and institution- | Disability = sum SYMDoms® P
Taiwan baseline in 1996 | dwelling older of following ADL _y pl -
and follow-up in | adults and IADL items i L%g:n?gsagflse
2007 in which - no drinking®
- Completed at respondent was - recreational leisure
least three of dependent . o
four surveys - bathing time activities®
- eating - phy_s!cal leisure time
- dressing activities®

- standing up from
a chair and bed

- indoor walking

- toileting

- living alone®
- social network®
- social support¢
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Author/Year/
Country

Sample
Size

Sample
Inclusion

Location of
Dwelling

Measure of
ADL

Variables independently associated with disability outcomes
controlling for major confounders:

Disability
(1 time point)

Disablement
(over 2 time points)

Disablement
(over 3+ time points)

managing money
- shopping

- taking public
transportation

- doing light
housework

- doing heavy
housework

- telephoning

Range 0 — 12
(where 12 =
completely
dependent)

Legend:

* indicates interaction term between two covariates

For variables significantly independently related with disability outcomes, the following code was used to indicate the role of variables in each study:
a: exposure variable

b: adjustment variable
c: variable entered as part of predictive model or role unspecified
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Appendix 2.3: Pathologies Associated with Disability and Disablement in Older Adults

Associated with

Proportion of

2013; Tooth et al., 2008)

Wang et al., 2009)

Associated with Associated with . Number . ;
Pathology disability disablement (pre-post?) disablement of studies cited studies by
' (3+ time points) setting
Sub-Acute Pathologies
. Yes. (Tooth, Hockey, s
Anemia Byles,(& Dobson, 20())/8) 1 Community: 1
Low glomerularr;‘;(gtr(itzzfr)\ Yes. (Chin et al., 2014) 1 Community: 1
High concentration of
pro-inflammatory | Yes. (Friedman, Christ, & e
molecules (e.g. 1L-6, Mroczek, 2015) 1 Community: 1
CRP, fibrinogen) in blood
Low serum albumin Yes. (Boyd etal., 2008; Nursing Home: 1
(<3.5g/dL) Kurella Tamura et al., 2 Hospital: 1
2009)
Acute pathologies
Yes. (Rosso et al., 2013;
Incident acute health Spalter, Brodsky, &
episode or chronic Shnoor, 2014; Wolff, Yes. (Li & Conwell, 2009) 4 Community: 4
pathology exacerbation Boult, Boyd, & Anderson,
2005)
Yes. (Marcantonio et al.,
2003)
N No.(Boockvar, Signor, ﬁﬂgmgnggmle 1
Delirium Ramaswamy, & Hung, 4 Hospitalized: 1
2013; Landi et al., 2006 ospitalized:
McCusker, Cole, Mix: 1
Dendukuri, Belzile, &
Primeau, 2001)
Yes.(Chu, Chiu, & Chi,
Yes. (Smith, Walter, Miao, 2006){Lee, 2008 P
Fall Bos(cardin, & Covinsky, #6753}(R2){sso etal., 2013; | Yes. (Li & Conwell, 2009) 8 Community: 6

Nursing Home: 2
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Associated with

Proportion of

Associated with Associated with . Number . ;
Pathology disabilit disablement (pre-post?) disablement of studies cited studies by
Y pre-post: (3+ time points) setting
No. (Clark et al., 2012)
Yes. (Banaszak-Holl et al.,
No. (Gill, Allore, Holford, 2011) e
Fracture, hip & Guo, 2004; Wolff et al., 3 ﬁommun;'ty- 2 .
2005) No. (Banaszak-Holl et al., ursing Home:
2011)
Yes. (Sj6lund, Nordberg,
Wimo, & Von Strauss, o
Fractures, past 5 years. | 2010; Tooth et al., 2008) 2 ;:Ac:)r(r?n;unlty. !
No. (Sjélund et al., 2010)
; Yes. (Bula, Ghilardi
Infection, any L e ' :
. L Wietlisbach, Petignat, & . Community: 1
(resplra@ory, urinary, Francioli, 2004; Caljouw et ves. (Caljouw etal,, 2013) 2 Nursing Home: 1
miscellaneous) al., 2013)
Infection, h_|gher number Yes. (Bula et al., 2004) 1 Nursing Home: 1
during follow-up
Yes. (Barker, Borisute, &
Infection, respiratory Cox, 1998; Bula et al., 2 Nursing Home: 2
2004)
Chronic Pathologies
Ye§. (Bayllss: EI.I'S’ & Yes. (Fultz et al., 2003; Yes. (Drewes et al., 2011;
Steiner, 2007; Gigolle, Marengoni et al., 2009; Helvik, Engedal, Benth, &
Langa, Kabeto, Tian, & y o ' ! ’
Blaum ’2007_ Fr’iedmalm ot Mendes De Leon & Rajan, | Selbak, 2014; Talley et al., ]
al. 2015 Kellev-Moore & | 2014 Spalter etal., 2014; | 2015; Yu, Chen, Chiang, Community: 13
Higher number of chronic y ) BETEY Wolff et al., 2005) Tu, & Chen, 2015) Nursing Home: 3
- Ferraro, 2005; Kruse et al., 23 2
conditions 2013 Park et al.. 2008: Hospital: 2
' N ' No. (Abizanda et al., 2014; No. (Drewes et al., 2011; Mix: 5

Rosso et al., 2011; Sjélund
etal., 2010)

No. (Peng et al., 2014)

Barnes et al., 2013;
Boeckxstaens et al., 2014;
Landi et al., 2006)

Kelley-Moore & Ferraro,
2005; Rajan et al., 2012)
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Associated with

Associated with

Associated with

Number

Proportion of

Pathology N . o disablement . cited studies by
disability disablement (pre-post?) (3+ time points) of studies setting
Lower number of chronic Yes. (Piernik-Yoder & Yes. (Finlayson et al., Yes. (Mende§ De Leon & Communlty: 2_
conditions Ketchum, 2013) 2012) Rajan, 2014; Park et al., 4 Nursing Home: 1
. : 2008) Mix: 1
Alzheimer’s disease | Yes. (Tooth et al., 2008) 1 Community: 1
Yes. (Groll, To,
Bombardier, & Wright,
Angina 2005) 2 Community: 2
No. (Sousa et al., 2009)
. Yes. (Groll et al., 2005; Community: 2
Anxiety Tooth et al., 2008) No. (Buttar etal., 2001) 3 Nursing Home: 1
Yes. (Fried et al., 1999; s
Groll et al., 2005; Laan et es. (Latha}m,_2012, Spiers
o et al., 2005; Stineman et al.,
" al., 2013; Smith et al.,
ATt | 3. Sousa et al., 2009; 2013) Community: 11
(type unspecified) or joint Tooth et al 2608) ’ No. (Drewes et al., 2011) 13 Mix: 2 y:
impairment h No. (Clark et al., 2012; Gill .
et al., 2004; Wolff et al.,
No. 2005)
(Laan et al., 2013)
Yes. (Groll et al., 2005;
Laan et al., 2013; Sousa et Yes. (Spiers et al., 2005) Community: 4
Asthma al., 2009; Tooth et al., 5 Mix: 1
2008)
Bone disease Yes. (Ma;\éelr:lt)ano etal, 1 Community: 1
Yes. (Boyd et al., 2008;
Yes. (Fried et al., 1999; Caljouw, Cools, & ]
Marventano et al., 2014; Gussekloo, 2014; Latham, Community: 7
Cancer, unspecified type | Smith et al., 2013; Tooth et 2012) No. (Banaszak-Holl et al., 14 Nursing Home: 3
al., 2008) 2011) Hospital: 2
No. (Barnes et al., 2013; Mix: 2

No. (Cigolle et al., 2007)

Gill etal., 2004; Lee &
Rantz, 2008; Stineman et
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Associated with

Associated with

Associated with

Number

Proportion of

Pathology N . disablement . cited studies by
disability disablement (pre-post?) (3+ time points) of studies setting
al., 2013; Wolff et al.,
2005)
Cancer, neoplasia . Yes. (Burge et al., 2013) 1 Nursing Home: 1
Yes. (Cigolle et al., 2007;
Fried et al., 1999; Groll et .
al., 2005; Marventano et Ye;'u(rlzgﬁ :It alzofg)oS Yes. (Banaszak-Holl et al., Community: 9
Cardiovascular disease al., _2014’ Smith etal., _ 2011) Nursing Home: 2
type unspecified) 2013; Sousaetal., 2009; No. (Latham, 2012; 15 Hospital: 1
(typ P Tooth et al., 2008) Sti . No. (Banaszak-Holl et al., SP
tineman et al., 2013; Mix: 3
. Wolff et al., 2005) 2011)
No. (C. L. Lietal., 2013; "’
Sjolund et al., 2010)
Cough, persistent | Yes. (Sousa et al., 2009) 1 Community: 1
Yes. (Groll et al., 2005;
. . Quinones et al., 2014; Yes. (Clark et al., 2012; .
Chronic heart failure Rosso et al. 2011: Tinetti Gill et al., 2004) Yes. (Drewes et al., 2011) 7 Community: 7
etal., 2011)
Yes. (Groll et al., 2005;
: : Laan etal., 2013; Tooth et | Yes. (Stineman et al., 2013) .
Chronic obstructive al., 2008) No. (Drewes et al., 2011) 7 Community. 6
pulmonary disease No. (Wolff et al., 2005) Mix: 1
No. (Sousa et al., 2009)
Yes. (Chu et al., 2006;
Spiers et al., 2005) TR
Coronary artery disease | Yes. (Rosso et al., 2011) 5 :\Zﬂoi)r?mzunlty. 3
No. (Stineman et al., 2013; .
Wolff et al., 2005)
Yes. (Boyd et al., 2008;
Caljouw et al., 2014; Chen
_ Yes. (Marventano et al etal., 2013; Kurella Community: 3
Dementia 2014 Sousa et al 2005’) Tamura et al., 2009; Wolff 8 Nursing Home: 3
’ K etal., 2005) Hospital: 2

No. (Barnes et al., 2013)
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Associated with

Associated with

Associated with

Number

Proportion of

Pathology N . disablement . cited studies by
- ?
disability disablement (pre-post?) (3+ time points) of studies setting
Yes. (Burge et al., 2013;
Fultz et al., 2003; Gill et
Yes. (Bayliss et al., 2007; al., 2004; Rist, Capistrant,
Bostrém et al., 2014; Groll | Wu, Marden, & Glymour, Yes. (Carriére et al., 2011;
et al., 2005; Sjolund et al., 2014; Rosso et al., 2013; C. M. Chenetal., 2012;
201‘|(')(;)ost(r)1uestaa?t 836028(;09; Stel, Smlt,ZFE)I(l)J:‘rj)m, & Lips, Drewes et al., 2011) Community: 18
Depression No. (Carriere et al., 2011, 25 I\N/IL.Jrsllgg Home: 4
No. (Kelley-Moore & No. (Boyd et al., 2009; Kelley-Moore & Ferraro, IX:
Ferraro, 2005; Russo et al., Chaudhry et al., 2011; 2005; Li & Conwell, 2009;
2007; K. M. C. Talley et Landi et al., 2006; Phillips Yuetal., 2015)
al., 2014) et al., 2007) (Wang et al.,
2009)
Yes. (Cigolle et al., 2007;
Groll et al., 2005; Piernik-
Yoder & Ketchum, 2013;
! ' Yes. (Clark et al., 2012;
Rosso et al., 2011; Sousa et O ’ .
Diabetes, unspecified al., 2009; Tooth et al., Fultz ?t al_., 2003; Latham, No. (Banaszak-Holl et al., Communlty. 9_
tvoe 2008) 2012; Spiers et al., 2005; 2011) 14 Nursing Home: 1
yp Stineman et al., 2013) Mix: 4
No. (Fried et al., 1999; C.
L. Lietal, 2013)
Yes. (Marventano et al., .
2014: Quinones et al., Yes. (Gill et al., 2004) Community: 6
Diabetes mellitus | 2014; Smith et al., 2013) No. (Lee & Rantz, 2008: No. (Drewes et al., 2011) 8 slt:)r(5|rl1g Home: 1
No. (Sjolund et al., 2010) Wolff etal., 2005) '
Endocrinopathy Yes.(Burge et al., 2013) 1 Nursing Home: 1
Yes. (Spiers et al., 2005)
Yes. (Smith et al., 2013; P
Hypertension Tooth et al., 2008) No. (Gill et al., 2004; 9 Community: 8

Latham, 2012; Wolff et al.,
2005)

Mix: 1
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Associated with

Associated with

Associated with

Number

Proportion of

Pathology N . o disablement . cited studies by
disability disablement (pre-post?) (3+ time points) of studies setting
No. (Fried et al., 1999;
Marventano et al., 2014;
Sousa et al., 2009)
(Laan e\t((;?. 2013) Yes. (Bowling, Sawyer,
Kidnev disease N Campbell, Ahmed, & 3 Community: 2
y No Allman, 2011; Lee & Nursing Home: 1
(Laan et al., 2013) Rantz, 2008)
Limb paraly3|s_ or Yes.(Sousa et al., 2009) 1 Community: 1
amputation
Yes. (Cigolle et al., 2007; .
Fried et al., 1999; Grollet | '°o> If;'ﬁ;ﬁ]eg%'igmz’ _
Lung disease, unspecified | 2" 20052;0812)'th etal, 9 ﬁﬂzmun:ghz L
type No. (Burge et al., 2013; Mi _19 )
Gill et al., 2004) IX.
No. (Marventano et al.,
2014)
Musculoskeletal disease : Nursing Home: 1
g "| Yes. ] 1., 2007 No. (B 1., 201 .
unspecified type es. (Cigolle et al., 2007) 0. (Burge et al., 2013) 2 Mix: 1
Yes. (Groll et al., 2005)
Myocardial infarction Yes. (Gill et al., 2004) Yes. (Drewes et al., 2011) 4 Community: 4
No. (Sousa et al., 2009)
Neuropathy, unspecified Yes. (Groll et al., 2005) Yes. (Lee & Rantz, 2008) 2 Communlty: 1_
type Nursing Home: 1
Yes. (Rosso et al., 2013)
Osteonorosis Yes. (Groll et al., 2005; 5 Community: 4
P Tooth et al., 2008) No. (Stineman et al., 2013; Mix: 1
Wolff et al., 2005)
Yes. (Groll etal., 2005; Li, | o (BUge eral, 2013, Community: 6
Parkinson’s disease | 2005a; Marventano et al., . » 2P No. (Drewes et al., 2011) 10 Nursing Home: 2

2014; Sjolund et al., 2010)

al., 2005; Wolff et al.,
2005; Yeh et al., 2014)

Mix: 2
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Pathology

Associated with
disability

Associated with
disablement (pre-post?)

Associated with
disablement
(3+ time points)

Number
of studies

Proportion of
cited studies by
setting

Peripheral vascular
disease

Yes. (Groll et al., 2005)

Yes. (Buttar et al., 2001)

No. (Spiers et al., 2005)

Community: 1
Nursing Home: 1
Mix: 1

Psychiatric conditions,
unspecified type

Yes. (Cigolle et al., 2007,
Laan et al., 2013)

No.
(Laan et al., 2013)

Yes. (Burge et al., 2013;
Latham, 2012; Wolff et al.,
2005)

No. (Spalter et al., 2014)

Community: 4
Nursing Home: 1
Mix: 1

Seizure disorders

Yes. (Buttar et al., 2001)

Nursing Home:1

Skin disorders,
unspecified type

Yes. (Sousa et al., 2009)

Community: 1

Stroke

Yes. (Buttar et al., 2001;
Cigolle et al., 2007; Fried et
al., 1999; Groll et al., 2005;

Li, 2005a; Sjolund et al.,

2010; Smith et al., 2013;
Sousa et al., 2009; Tooth et

al., 2008)

No. (Laan et al., 2013; K.
M. C. Talley et al., 2014)

Yes. (Buttar et al., 2001;
Chen et al., 2013; Clark et
al., 2012; Fultz et al., 2003;
Gill et al., 2004; Kurella
Tamura et al., 2009;
Latham, 2012; Lee &
Rantz, 2008; Spiers et al.,
2005; Stineman et al.,
2013; Wolff et al., 2005)

No. (Burge et al., 2013)

Yes. (Drewes et al., 2011)

No. (Banaszak-Holl et al.,
2011)

24

Community: 13
Nursing Home: 7
Mix: 4
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Appendix 2.4: Impairments Associated with Disability and Disablement in Older Adults

Associated with

Proportion of

Smith et al., 2013; Tinetti
etal., 2011)

2012; Fultz et al., 2003; Lee
& Rantz, 2008; Mendes De

Conwell, 2009; Mendes
De Leon & Rajan, 2014;

. Associated with Associated with . Number . ;
Impairment disabilit disablement (pre-post?) disablement of studies Cited studies by
y pre-post: (3+ time points) setting
: Yes. (Cigolle et al., 2007; ) Community: 3
H_|gth_er ”“rgber Of | ¢ L Lietal. 2013 Rosso Ye;'og)‘irt‘ ;t a;big)m, Yes. (Talley et al., 2015) 6 Nursing Home: 2
geriatric syndromes etal., 2011) Y Mix: 1
Yes. (Latham, 2012; Wolff
et al., 2005)
BMI, overweight (BMI |  Yes. (Groll et al., 2005; No. (Burge et al., 2013; o Community: 6
>25) or obese (BMI >30) Ritchie et al., 2008) Chen et al., 2013; Mendes No. (Ritchie et al., 2008) 9 Nursing Home: 3
De Leon & Rajan, 2014;
Wolinsky et al., 2011; Yeh
etal., 2014)
Yes. (Burge et al., 2013;
Yes. (Buttar et al., 2001; Clark et al., 2012; Wolff et Yeg. (Mendgs D4_a Leon & -
Peng et al., 2014) al., 2005) Rajan, 2014; Rajan et al., Community: 7
BMI, underweight (<19) getal, N 2012) 10 Nursing Home: 2
. : Hospitalized: 1
No. (Ritchie et al., 2008) No. (Latham, 2012; o
Wolinsky et al., 2011) No. (Ritchie et al., 2008)
. . Yes. (Burge et al., 2013; . .
Balance impairment | Yes. (Buttar et al., 2001) Wang et al., 2009) 3 Nursing Home: 3
Yes. (Burge et al., 2013;
Yes. (Buttar et al., 2001; Buttar et al., 2001; Caljouw
. - Li, 2005a; K. M. C. Talley etal., 2014; Landi et al., Community: 4
Bladder incontinence etal., 2014; Tooth et al., 2006; Lee & Rantz, 2008) 9 Nursing Home: 5
2008)
No. (Rosso et al., 2013)
. . Yes. (Li, 2005a; K. M. C. Community: 1
Bowel incontinence Talley et al., 2014) Yes. (Burge et al., 2013) 3 Nursing Home: 2
Yes. (Buttar et al., 2001; Yes. (Burge et al., 2013; Yes. (Banaszak-Holl et al., ]
Kruse et al., 2013; Li, Buttar et al., 2001; Chaudhry | 2011; Drewes et al., 2011; Community: 15
Cognitive impairment | 2005a; Sj6lund et al., 2010; etal., 2011; Clark et al., Kruse et al., 2013; Li & 27 Nursing Home: 9

Mix: 3
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Associated with

Associated with

Associated with

Number

Proportion of

Impairment N . disablement . cited studies by
disability disablement (pre-post?) (3+ time points) of studies setting
Leon & Rajan, 2014; Park et al., 2008; Rajan et
No. (Park et al., 2008) Phillips et al., 2007) (Landi al., 2012; Talley et al.,
et al., 2006; Rist et al., 2014; 2015)
Spalter et al., 2014; Spiers et
al., 2005; Stineman et al., No. (Banaszak-Holl et al.,
2013; Wang et al., 2009; 2011)
Yehetal., 2014)
No. (Boyd et al., 2009)
Decreased alertness Yes.(Buttar et al., 2001) 1 Nursing Home: 1
Dizziness . Yes. (Rosso et al., 2013) 1 Community: 1
Fainting or blackouts. | Yes. (Sousa et al., 2009) : 1 Community: 1
Yes. (Abizanda et al., 2014;
Boyd et al., 2009; Gill, Community: 3
Frailty Allore, Gahbauer, & Yes. (Talley et al., 2015) 5 Nursing Home: 1
Murphy, 2010; Gill et al., Mix: 1
2004)
Yes. (Groll et al., 2005;
Gastrointestinal Sousa et al., 2009)
impairment, unspecified 3 Community: 3
type No. (Marventano et al.,
2014)
Yes. (Fried et al., 1999;
Groll et al., 2005;
Marventano et al., 2014;
S(()DUUSZ]EPZIS etzggé?OK14M Yes. (quge etal., 2013; )
o C TaIIey'o,at al ’201'4) ' Landi et al., 2006) Community: 8
Hearing impairment ' i, No. (Helvik et al., 2014) 13 Nursing Home: 3

(Laan et al., 2013; Sjoélund
etal., 2010)

No.
(Laan et al., 2013; Sjoélund
etal., 2010)

No. (Rosso et al., 2013;
Spiers et al., 2005)

Mix: 2
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Associated with

Proportion of

. Associated with Associated with : Number - ;
Impairment disabilit disablement (pre-post?) disablement of studies cited studies by
y pre-post: (3+ time points) setting
Pain in chest | Yes. (Tooth et al., 2008) . 1 Community: 1
Yes. (Lee & Rantz, 2008;
Yf\jlég?;ojl!hi;ggéigdos; Manty et al., 2014) Community: 2
Pain, chronic or severe Christensen, & Avlund, No. (Landi et al., 2006; Yes. (Talley et al., 2015) 6 NL_Jrs.mg Home: 3
2014) Manty et al., 2014; Wang et Mix: 1
al., 2009)
Yes. (Buttar et al., 2001; P
Pressure ulcers | Yes. (Buttar et al., 2001) Landi et al., 2006; Lee & 3 l(\llommunlty. 1_
Rantz, 2008) ursing Home: 2
Shortness of breath . Yes. (Buttar et al., 2001) 1 Nursing Home: 1
Yes. (Buttar et al., 2001;
Groll et al., 2005;
Marventano et al., 2014;
Sousa et al., 2009) (Laan et Yes. (Burge et al., 2013;
al., 2013; Li, 2005a; Rosso et al., 2013; Spiers et Community: 8
Visual impairment | Sjélund et al., 2010; K. M. al., 2005) Yes. (Helvik et al., 2014) 14 Nursing Home: 4
C. Talley et al., 2014) Mix: 2
No. (Landi et al., 2006)
No. (Fried et al., 1999;
Laan et al., 2013; Sj6lund
etal., 2010)
Yes. (Buttar et al., 2001; | Yes. (Buttar et al., 2001; Lee
Peng “2%"1* 20 Quinories & Rantz, 2008) Yes. (Ritchie et al., 2008) Community: 3
Weight loss/malnutrition K ’ N 6 Nursing Home: 2

2008)

No. (Ritchie et al., 2008)

No. (Gopinath, Russell,
Flood, Burlutsky, &
Mitchell, 2014)

No. (Ritchie et al., 2008)

Hospitalized: 1
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Appendix 2.5: Functional Limitations Associated with Disability and Disablement in Older

Adults

Associated with

Proportion of

Chu et al., 2006)

Functional Limitation ASSO.C'at?q with . Associated with disablement Numbgr cited studies by
disability disablement (pre-post?) . . of studies .
(3+ time points) setting
Lower physical Yes. (Mendes De Leon &
functioning (combined B Yes. (Mendes De Leon & .
measure of timed walk, ves. (K. M. C. Talley et Rajan, 2014) Rajan, 2014; Rajan et al., 4 Community: 3.
: al., 2014) Nursing Home: 1
chair stand and tandem No. (Stel et al., 2004) 2012)
stand) ’
Difficulty lifting 10 Yes. (Clark et al., 2012) 1 Community: 1
pounds
Drfficulty walking Slfl\(/)irssl Yes. (Clark et al., 2012) 1 Community: 1
Slowed gait speed Yes. (Chaudhry etal, 2011; 2 Community: 2
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Appendix 2.6: Intra-Individual Factors Associated with Disability and Disablement in Older

Adults

Intra-Individual Factor

Associated with
disability

Associated with
disablement (pre-post?)

Associated with
disablement
(3+ time points)

Number
of studies

Proportion of
cited studies by
setting

Demographic
Characteristics

Age, older

Yes. (Laan et al., 2013; Li,
2005a; Marventano et al.,
2014; Park et al., 2008;
Quinones et al., 2014;
Smith et al., 2013)

No. (Friedman et al., 2015;
Kruse et al., 2013)

Yes. (Boyd et al., 2005;
Burge et al., 2013; Buttar et
al., 2001; Caljouw et al.,
2014; Chen et al., 2013; Chu
et al., 2006; Clark et al.,
2012)

(Boyd et al., 2008; Ferrucci
et al., 1996; Finlayson et al.,
2012; Fultz et al., 2003; Gill
et al., 2004; Kurella Tamura
et al., 2009; Latham, 2012;
Marengoni et al., 2009;
Mendes De Leon & Rajan,
2014; Phillips et al., 2007;
Spiers et al., 2005; Stineman
et al., 2013; Taylor, 2010;
Wolff et al., 2005)

No. (Barnes et al., 2013;
Boyd et al., 2009; Chaudhry
etal., 2011) (Landi et al.,
2006; Spalter et al., 2014;
Stel et al., 2004; Wang et al.,
2009; Yeh et al., 2014)

Yes. (Banaszak-Holl et al.,
2011; Covinsky et al.,
2003; Li, 2005a; Liang,
Xu, Bennett, Ye, &
Quinones, 2010; Park et
al., 2008; Taylor, 2010; Yu
etal., 2015)

No.(Banaszak-Holl et al.,
2011; Talley et al., 2015;
Taylor, 2010)

42

Community: 23
Nursing Home: 12
Hospitalized: 3
Mix: 4

Age, younger

Yes. (Peng et al., 2014;
Piernik-Yoder & Ketchum,
2013)

Yes. (Ciol et al., 2008)

Yes. (Helvik et al., 2014;
Mendes De Leon & Rajan,
2014)

Community: 2
Nursing Home: 1
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Associated with

Proportion of

Intra-Individual Factor ASSO.C'at?q with . Associated with disablement Numb(_ar cited studies by
disability disablement (pre-post?) ; . of studies .
(3+ time points) setting
Hospitalized: 1
Mix: 1
Yes. (Boyd etal., 2009; Yes (Koster et al., 2006;
. Latham, 2012) (Taylor, . )
Yes. (Friedman et al., 2010; Wolff et al., 2005) Liang et al., 2010; Mendes
2015; Marventano et al., ' v De Leon & Rajan, 2014;
: Community: 15
2014) (Koster et al., 2006; No. (Boyd et al., 2009; Fultz Yuetal., 2015) J y :
. Smith et al., 2013) o ) Nursing Home: 4
Education, fewer years etal., 2003; Gill et al., 2004; 22 Lo
; _ No. (Banaszak-Holl et al., Hospitalized: 1
. Marengoni et al., 2009; . - ’ :
No. (Koster et al., 2006; : 2011; Helvik et al., 2014; Mix: 2
. Mendes De Leon & Rajan, ;
Park et al., 2008; Peng et ) ) Koster et al., 2006; Park et
2014; Spalter et al., 2014; R
al., 2014) . ) al., 2008; Rajan et al.,
Spiers et al., 2005; Wang et 2012: Taylor, 2010)
al., 2000) > aylor,
Education, more years Yes. (Stineman et al., 2013) 1 Mix: 1
Yes. (Ciol et al., 2008; Fultz
et al., 2003; Latham, 2012;
Phillips et al., 2007; Spalter
. et al., 2014; Stineman et al., Yes. (Li, 2005a; Liang et
Yes. (Li, 20052) 2013) al., 2010; Park et al., 2008)
. _ Community:14
Ethnicity/race, minority No. (Friedman et_al" 2015; No. (Boyd et al., 2009; No. (Mendes De Leon & 18 Nursing Home: 3
Park et al., 2008; Smith et i . o .
al., 2013) _Chaudhry etal., 2011,_ Rajan, 2014; Rajan et al., Mix: 1
" Finlayson et al., 2012; Gill 2012)
et al., 2004; Mendes De
Leon & Rajan, 2014; Wang
et al., 2009)
(Phillips et al., 2007)
Yes. (Kurella Tamura et al., C P
_— ommunity: 1
. . Yes. (Piernik-Yoder & 2009) Yes. - .
Ethnicity/race, white Ketchum, 2013) (Taylor, 2010) 3 wﬂqr§|rl1g Home: 1
No. (Taylor, 2010) IX:
. Yes. (Stineman et al., 2013) | Yes. (Banaszak-Holl et al., Community: 3
Married. Yes. (Smith etal., 2013) 2011; Helvik et al., 2014) 7 Nursing Home: 3

No. (Latham, 2012)

Mix: 1
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Associated with

Proportion of

Intra-Individual Factor ASSO.C'at?q with . Associated with disablement Numb(_ar cited studies by
disability disablement (pre-post?) ; . of studies .
(3+ time points) setting
No. (Park et al., 2008; K. No. (Banaszak-Holl et al.,
M. C. Talley et al., 2014) 2011; Park et al., 2008)
Yes. (Caljouw et al., 2014;
Fultz et al., 2003; Phillips et
.| al., 2007; Spiers et al., 2005;
Yes_. (Buttar et al., 200,1’ Stel et al., 2004; Taylor,
Friedman et al., 2015; 2010)
Kruse et al., 2013; Park et Yes. (Liang et al., 2010; ]
al., 2008; Quinones et al., . _ Taylor, 2010) Community: 16
2014; Smith et al., 2013) No. (Abizanda et al, 2_014' Nursing Home: 6
Sex, female Barnes et al., 2013; : _ 29 Lo
_ No. (Helvik et al., 2014; Hospitalized: 1
Chaudhry et al., 2011; . .
No. (Marventano et al., - R Park et al., 2008; Taylor, Mix: 5
. Ferrucci et al., 1996; Gill et .
2014) (Peng et al., 2014; L 2004: Landi etal. 2006: 2010; Yu et al., 2015)
Piernik-Yoder & Ketchum, | & ; Landi et al., 2006;
2013) " | Latham, 2012; Marengoni et
al., 2009; Spalter et al.,
2014; Wang et al., 2009;
Wolff et al., 2005)
Yes. (Burge et al., 2013; Yes. (Mendes De Leon &
Ciol et al., 2008) Rajan, 2014; Rajan et al., Community: 3
Sex, male 2012) 7 Nursing Home: 3
' No. (Finlayson et al., 2012; L ’
Mendes De Leon & Rajan, No. (Banaszak-Holl et al., Mix: 1
2014, Stineman et al., 2013) 2011)
Lifestyle and Behavioral
Factors
Alcohol consumption, No. (Rist et al., 2014; Community: 2
habitual No. (Peng et al., 2014) Wolinsky et al.. 2011) 3 Hospitalized: 1
Alcohol consumption, No. (Burge et al., 2013) No. (Yu et al., 2015) 2 Ngrs.mg Home: 1
low Mix: 1
Period of restricted Yes. (Gill, Allore, et al., 2 Community: 2
activity (bedrest) 2010; Gill et al., 2004) y:
. . . Yes. (Burge et al., 2013; Community: 4
Physical activity level, Yes. (Friedman et al, Latham, 2012; Rist et al., No. (Yu et al., 2015) 6 Nursing Home: 1

low

2015)

2014)

Mix: 1
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Associated with

Proportion of

Intra-Individual Factor ASSO.C'at?q with . Associated with disablement Numb(_ar cited studies by
disability disablement (pre-post?) ; . of studies .
(3+ time points) setting
No. (Stel et al., 2004)
. Yes. (Latham, 2012; Spiers
Yes. (L1, 20052) et al., 2005) No. (Li, 2005a; Yu et al Community: 5
Smoker, current or former No. (Friedman et al., 2015; _ I ' 2015) 8 Hqspltallzed: 1
Peng et al., 2014) No. _(Rlst etal., 2014, Mix: 2
! Wolinsky et al., 2011)
Psychosocial Attributes
Apathy . Yes. (Helvik et al., 2014) 1 Nursing Home: 1
Fear of falling . Yes. (Chu et al., 2006) . 1 Community: 1
Home ownership Yes. (Li, 2005a) ) No. (Li, 2005a) 1 Community:1
. .| Yes. (Latham, 2012; Taylor,
Yes. (Bayliss etal., 2007 2010) Yes.(Koster et al., 2006;
Park et al., 2008; Smith et Taylor, 2010)
Income, low al., 2013) No. (Rist et al., 2014; 8 Community: 8
No. (Koster et al., 2006) Spalter et a2I612(§))14; Taylor, No. (Taylor, 2010)
Income, adequate or high | No. (Smith et al., 2013) Yes. (Park et al., 2008) 2 Community: 2
Intrinsic re"g'ousﬁzsﬁ No. (Park et al., 2008) No. (Park et al., 2008) 1 Community: 1
Optimism or mood, low . Yes.(Yehetal., 2014) Yes. (Talley et al., 2015) Nursing Home: 2
Prayer, higher frequency No. (Park et al., 2008) No. (Park et al., 2008) 1 Community: 1
Irregular or non-
attendance at religious Yes.(Park et al., 2008) No. (Park et al., 2008) 1 Community: 1
services.
Self-efficacy about
functional improvement, No. (Li, 2005a) Yes. (Li, 2005a) 1 Community: 1
low
Yes. (Bond, Dickinson, .
Self-rated health, low Yes. (K. M. C. Talley et Matthews, Jagger, & 2 Community: 1

al., 2014)

Brayne, 2006)

Nursing Home: 1
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Intra-Individual Factor

Associated with
disability

Associated with
disablement (pre-post?)

Associated with
disablement
(3+ time points)

Number
of studies

Proportion of
cited studies by
setting

Subjective social status,
low

Yes. (B. Chen, Covinsky,
Cenzer, Adler, & Williams,
2012)

Community: 1

DNR order on file

Yes. (Buttar et al., 2001)

Nursing Home: 1

Nursing Home Resident
Characteristics

Higher case-mix score at
admission

Yes. (Mor et al., 2011)

Nursing Home: 1

Longer period of time
since admission to
nursing home

Yes. (Burge et al., 2013;
Chen et al., 2013)

Yes. (Dutcher et al., 2014;
Helvik et al., 2014)

No. (Talley et al., 2015)

Nursing Home: 1

Lived with others prior to
nursing home admission

Yes.(Buttar et al., 2001)

Yes. (Buttar et al., 2001;
Phillips et al., 2007)

Nursing Home: 1

Resident pays privately
for nursing home services

Yes.(Buttar et al., 2001)

Nursing Home: 1
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Appendix 2.7: Extra-Individual Factors Measured in Individuals Associated with Disability

and Disablement in Older Adults

Associated with

Associated with

Proportion of

percutaneous transluminal

Extra-Individual Factors Associated with . . Number . .

X . NS disablement (pre- disablement ; cited studies by
(Measured in Individuals) disability post?) (3+ time points) of studies setting
Medical Care

Hospitalization(s) prior to Yes. (Latham, 2012) ) Community: 2
start of study period No. (Gill et al., 2004) '
Yes. (Boockvar et al.,
2013; Boyd et al., 2005;
SURTI Clark et al., 2012; o
Ané/ hpspltflézatlon_(sé Yes. (Smith et al., 2013) Finlayson et al., 2012; Yes. (Kruse et al., 2013) 9 ﬁommun;'ty. 5_ 4
uring study perio Gill, Allore, et al., 2010 ursing Home:
Gill et al., 2004; Kurella
Tamura et al., 2009)
- Yes. (Boyd et al., 2005;
_ngher_ number_ of Wolinsky et al., 2011) P
hospitalizations during 3 Community: 3
follow-up No. (Boyd et al., 2009)
Specific cause of Hospital: 1
hospitalization No. (Barnes et al., 2013) Yes. (Kruse et al., 2013) 2 Nursing Home: 1
Increased length of stay Community: 1
during hospitalization. Yes. (Boyd et al., 2009) No. (Kruse et al., 2013) 2 Nursing Home: 1
Patient-clinician Yes. (Bayliss et al., 2007) 1 Community: 1
communication, high
Specific Clinical
Interventions
Colon cancer surgery Yes. (Flgloalyzs)on etal, 1 Nursing Home: 1
Surgical complications of Yes. (Finlayson et al., . )
colon cancer surgery 2012) 1 Nursing Home: 1
. : Yes. (Quinones et al.,
Did not receive 2014) 1 Community: 1




221

Associated with

Associated with

Proportion of

Extra-Individual Factors Associated with . . Number . ;
. . N disablement (pre- disablement . cited studies by
(Measured in Individuals) disability ; . of studies .
post?) (3+ time points) setting
coronary angioplasty
following first myocardial
infarction
Receipt of coronary artery .
bypass graft following first Yes. (leglo :)es etal, 1 Community: 1
myocardial infarction
Receipt of an endovascular .
(vs. open) procedure for ves. (Vogel, Petroski, & 1 Nursing home: 1
- L - Kruse, 2014)
critical limb ischemia
Receipt of an open (vs.
endovascular) procedure Yes. (Vogel et al., 2014) 1 Nursing home: 1
for critical limb ischemia
s . . Yes. (Kurella Tamura et Yes. (Kurella Tamura et . .
Initiation of renal dialysis al., 2009) al., 2009) 1 Nursing Home: 1
Medications and Other
Therapeutic Regimens
Yes. (Buttar et al., 2001; T
Polypharmacy | Yes. (Laan et al., 2013) Rosso et al., 2013; Stel et 4 Communlty. 3_
Nursing Home: 1
al., 2004)
Takes anti-anxiety Yes. (Helvik et al., 2014) 1 Nursing Home: 1
medications.
Does not take antl_- an)_(lety Yes. (Buttar et al., 2001) 1 Nursing Home: 1
medications.
Daes not take anti- Yes. (Dutcher et al., 2014) 1 Nursing Home: 1
depressant drugs.
Yes. (Dutcher et al., 2014)
Takes anti-psychotic drugs No. (Dutcher et al., 2014: 2 Nursing Home: 2
Helvik et al., 2014)
Daes not take cognitive Yes. (Helvik et al., 2014) 1 Nursing Home: 1
enhancers.
Takes mood stabilizers Yes. (Dutcher et al., 2014) 1 Nursing Home: 1
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Associated with

Associated with

Proportion of

Extra-Individual Factors Associated with . . Number . .
. . N disablement (pre- disablement . cited studies by
(Measured in Individuals) disability ; . of studies .
post?) (3+ time points) setting
No. (Dutcher et al., 2014)
External Support
- - Yes. (Burge et al., 2013; Yes. (Mendes De Leon & .
Cor]t?cts with proi(lles or Chenetal., 2013; Mendes | Rajan, 2014; Talley et al., 4 ﬁommun;'ty. l_ 3
social engagement low De Leon & Rajan, 2014) 2015) ursing Home:
. No. (Boyd et al., 2009; Community: 2
Living alone Landi et al., 2006) No. (Yuetal,, 2015) 3 Mix: 1
Yes.(Gill et al., 2004; )
Living with other people Yes. (Li, 2005a) Spalter etal., 2014) No. (Li, 2005a) 4 &?T_"l’“”'ty' 3
No. (Spiers et al., 2005)
Receipt of help from Yes. (Park et al., 2008; K. Community: 2
others, regular M. C. Talley et al., 2014) ves. (Spalter etal,, 2014) 3 Nursing Home: 1
Receipt of help from Community: 1
others, none/infrequent Yes. (Peng et al., 2014) Yes. (Park et al., 2008) 2 Hospitalized: 1
Use of assistive devices, Yes. (Yu etal., 2015) 1 Mix: 1
none
Medicare insured Yes. (Buttar et al., 2001) Yes. (Latham, 2012) 2 Community: 1.
Nursing Home: 1
Living in nursing home Yes. (Abizanda et al., 1 Mix: 1
(versus community) 2014) '
Nursing Home Resident
Characteristics
Admitted to nursing home . )
from hospital Yes. (Wang et al., 2009) 1 Nursing Home: 1
Admitted to nursing home
from location other than No. (K. M. C. Talley etal., Yes. (Phillips et al., 2007) 2 Nursing Home: 2
. 2014)
hospital
No residence in a_nother Yes. (Phillips et al., 2007) Nursing Home: 1
nursing home within past 2

five years.

No. (Stineman et al., 2013)

Mix: 1
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Extra-Individual Factors
(Measured in Individuals)

Associated with
disability

Associated with
disablement (pre-
post?)

Associated with
disablement
(3+ time points)

Number
of studies

Proportion of
cited studies by

Staff belief in resident
potential for ADL
improvement

Yes. (Talley et al., 2015)

setting

Nursing Home: 1
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Appendix 2.8: Extra-Individual Factors Measured at the in Institutional or Area Level

Associated with Disability and Disablement in Older Adults

Associated with

Associated with

Proportion of

private pay

No. (Wang et al., 2009)

Extra-Individual Factors Associated with . . Number . .
X . NS disablement (pre- disablement ; cited studies by
(Measured in Individuals) disability ) . of studies .
post?) (3+ time points) setting
Nursing Home Level
Aggregate Measures of
Resident Characteristics
<20% of residents receive
skin care (vs. 20-40% of ves. (Spe;g%rlf Takada, 1 Nursing Home: 1
residents)
<3 mean organized activity
days per resident per month ves. (Spe;gl‘)g‘ Takada, 1 Nursing Home: 1
(vs. 3-6)
High proportion of .
Medicaid residents in Yes. (BEI;_OOV(\)’SS)& Halpin, 1 Nursing Home: 1
nursing home
Yes. (Bellows & Halpin,
. . 2008)
Higher nursing home-level .
L 3 Nursing Home: 3
ADL acuity index No. (Spector & Takada,
1991; Wang et al., 2009)
Lower proportion of black
residents in nursing home Yes. (Mor et al., 2011) 1 Nursing Home: 1
population
Moderate (1-10%)
proportion of residents with ves (Spetl:gglf Tead 1 Nursing Home: 1
catheters
Smaller proportion of Yes. (Spe;:gc;rlc;i Takada,
resident days that are No. (Talley et al., 2015) 3 Nursing Home: 3
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Associated with

Associated with

Proportion of

Extra-Individual Factors Associated with . . Number . ;
. . s disablement (pre- disablement . cited studies by
(Measured in Individuals) disability ; . of studies .
post?) (3+ time points) setting
Nursing Home Built
Physical and Social
Environment
Dwelling in specific
: g Yes. (Wang et al., 2009)
”“és'”g home.('gld"]iated b%’ Yes. (Phillips et al., 2008) 3 Nursing Home: 3
ummy variable for eac No. (Caljouw et al., 2014)
facility)
Case miX relmb_ursement No. (Mor et al., 2011) 1 Nursing Home: 1
used in nursing home
For-profit nursing home | Yes. (K. M. C. Talley et No. (Bellows & Halpin, . )
ownership al., 2014) 2008; Wang et al., 2009) 3 Nursing Home: 3
nghe_r number of Yes. (Mor et al., 2011) 1 Nursing Home: 1
admissions per bed
High bed occupancy in Yes. (Bellows & Halpin, 1 Nursing Home: 1
nursing home 2008)
. . Yes. (K. M. C. Talley et Yes. (Bellows & Halpin, . .
Nursing home size, small al., 2014) 2008) 2 Nursing Home: 2
Nursing home medical . )
director has no certification Yes. (Talley et al., 2015) 1 Nursing Home: 1
Receipt of fewer federal
citations for serious Yes. (Spector & Takada, 1 Nursing Home: 1
S 1991)
deficiencies.
Yes. (Bellows & Halpin,
Total licensed staff per day 2008) .
in nursina home 3 Nursing Home: 3
9 No. (Spector & Takada,
1991; Wang et al., 2009)
_ _ Yes. (Bellows & Halpin,
Location of nursing home, 2008) 2 Nursing Home: 2

rural

No. (Wang et al., 2009)




226

Associated with

Associated with

Proportion of

Extra-Individual Factors Associated with . . Number . .
. . s disablement (pre- disablement . cited studies by
(Measured in Individuals) disability ; . of studies .
post?) (3+ time points) setting
Location of nursing home, | Yes. (Bolin, Phillips, & . )
urban Hawes, 2006) 1 Nursing Home: 1
City or State/Province
Built Physical and Social
Environment
. Yes. (Park et al., 2008; Community: 1
Place of residence, rural Sjolund et al., 2010) No. (Park et al., 2008) 2 Mix: 1
Place of residence in the Yes. (Li, 2005a) No. (Li, 2005a) 1 Community: 1
community, urban
i Yes. (Gozalo, Pop-Vicas,
City-wide influenza death Feng, Gravenstein, & Mor, 1 Nursing Home: 1
rate
2012)
Lower area wage index for Yes. (Mor et al., 2011) 1 Nursing Home: 1
nursing homes
State in which nursing
home located uses MDS- Yes. (Bellows & Halpin, . )
based Medicaid 2008) 1 Nursing Home: 1
reimbursement system
State-level influenza Yes. (Gozalo et al., 2012) 1 Nursing Home: 1
severity
Absence of a $10 increase
in consumer-adjusted Yes. (Mor et al., 2011) 1 Nursing Home: 1

Medicaid rate
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Appendix 2.9: Frequency of Different Measures of Self-Care
Disability across Study Populations

Study Population

Self-Care Disability Measure Used Community- Nursing Mix Total
Dwelling Home
RAI ADL-Long Form Score* 2 12 1 15
RAI ADL-Hierarchy* 2 4 1 7
Barthel 6 0 2 8
Care Dependence Score 0 1 0 1
Count of activities person dependent in 34 4 4 42
Functional Independence Measure 0 0 1 1
Groningen Activity Restriction Scale 2 0 0 2
Katz
4 2 3 9
Physical self-maintenance scale 0 1 0 1
RAND HRS ADLS 1 0 0 1
RUG-III ADL Score 0 2 0 2
SF 36 Physical Subscale 3 0 0 3
Stanford Health Assessment Questionnaire
Disability Index . 0 0 !
WHODAS 2.0 1 0 0 1
Total 56 26 12 94

*The components of these measures vary across populations. For example in community-dwelling older
adults, they might be derived from the RAI-HC or the RAI-AC, whereas in nursing home residents they
are derived from the RAI-MDS.
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Appendix 3.1: Study 2 Cohort Creation

All Ontario LTCH residents with a RAI-MDS
assessment within 90 days +/- April 1, 2011

(n=87,137)

EXCLUSIONS

> Non-Ontario resident (n = 213)

Records with data quality issues or resident died before
index date (n = 182)

RAI-MDS assessment closest to index date occurred >
90 days from April 1, 2011 (n=1,930)

Residents under 65 or over 105 years of age (n = 5,621)

Residents flagged as a short-stay resident (<90 days) at
admission (n = 1,570)

> Residents in a coma at index date (n = 78)

Residents reside in LTCH with <25 sample-eligible
residents (n = 378)

Final sample (n = 77,165)




Appendix 3.2: ltems and Possible Responses in the RAI-MDS

ADL Long Form Scale

Item Description
- Includes how a resident moves and turns their body position while in
Bed mobility bed
Transfer Includes how a resident moves between surfaces such as bed and chair.
L ocomotion Includes how a resident moves between locations in their room and the
corridor outside their room.
. Includes how a resident puts on, fastens and takes off all items of street
Dressing -
clothing.
. Relates to how a resident eats and drinks, including other means of
Eating . . .
nourishment intake, such as tube feeding.
. This includes how a resident uses a toilet, commode, bedpan or urinal
Toilet use .
and transfer on and off a toilet.
Relates to how personal hygiene is maintained, including combing
Personal . ) ; .
hygiene hair, brushing teeth, washing and drying face and hands. Excludes

baths and showers.

Cateqories of response to each item include:

0: total independence or no or little help with activity.

1: supervision provided 3 or more times during last 7 days.

2: limited assistance by staff with the resident highly involved in the activity.

3: extensive assistance by staff with the resident performing part of the activity.

4: total dependence/full staff participation in activity during the entire 7 days OR activity
did not occur during past 7 days.

229
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Appendix 3.3: Definitions of Chronic Conditions and Geriatric
Syndromes in this Dissertation

Chronic conditions are defined as illnesses lasting six months or more, including past illnesses
requiring continuous care, diseases with risk of recurrence, or previous health problems that
continue to affect the management of residents (Kernick, 2012). This definition was selected
because it includes “acute” conditions such as stroke that — despite being acute events — typically
require chronic treatment (Reuben et al., 2013; Stineman et al., 2013). It also captures episodic
conditions such as depression that have chronic effects despite their fluctuating course. Given
that the goal of this thesis to understand how such pathologies are associated with disability and

disablement, this inclusion of prevalent and impactful conditions is important.

There is lack of agreement among thought leaders as to what constitutes a geriatric syndrome
(Flacker, 2003), and even whether they should be called syndromes (versus conditions) (Chen,
Yen, Dai, Wang, & Huang, 2011). A summary of commonly used definitions is provided below.
The definition of a geriatric condition from Chen et al will be used in this thesis to define a
geriatric syndrome as: a collection of signs and symptoms common in older residents but not
necessarily fitting into discrete disease categories (Chen et al., 2011). This definition is
preferable to others in that it is aligned with other recently used definitions (Rosso et al., 2013),
does not make assumptions about etiology of geriatric syndromes (Inouye, Studenski, Tinetti, &
Kuchel, 2007; Olde Rikkert, Rigaud, van Hoeyweghen, & de Graaf, 2003) and is inclusive of
impairments such as pressure ulcers and malnutrition that impact disability but do not meet more

stringent “geriatric syndrome” criteria (Cigolle et al., 2007).



Table 3.3: Commonly Used Definitions of Geriatric Syndromes and Examples
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Study

Definition

Impairments Included

(Olde Rikkert et al.,
2003)

Geriatric syndrome: a pattern of symptoms and
signs with a single underlying cause that may not
yet be known.

- delirium

- dizziness

- falls

- urinary incontinence

(Cigolle et al., 2007)

Geriatric syndromes: (i) occur in older,
especially vulnerable adults, (ii) are precipitated
by a variety of acute insults, (iii) are typically
episodic in nature, and (iv) are often followed by

- falls
- urinary incontinence
- vision impairment

(Inouye et al., 2007)

functional decline. - weight loss
Geriatric syndrome: multifactorial health
conditions that occur when the accumulated
effects of impairments in multiple systems render -

e - delirium
an older person vulnerable to situational ~falls

challenges.

- Central to this definition is the notion of
multiple causation with unified manifestation,
such that a geriatric syndrome shares common
ground with a phenotype.

- functional decline
- incontinence
- pressure ulcers

(Chenetal., 2011)

Geriatric condition: a collection of signs and
symptoms common in older inpatients but not

necessarily fitting into discrete disease categories.

- anemia

- chewing and swallowing
difficulties

- cognitive impairment

- dehydration

- depression

- functional dependence (Barthel
ADL)

- hearing impairment

- malnutrition

- sleep disturbance

- visual impairment

(Rosso et al., 2013)

Geriatric syndrome: a group of conditions that
are common in older adults and are the result of
multifactorial impairments of bodily systems.

- Note: presence of multiple geriatric syndromes
may indicate general physiologic vulnerability
whereas those occurring in isolation may have
localized etiology

- depressive symptoms

- dizziness

- falls

- hearing/visual impairment
- osteoporosis

- polypharmacy

- sleep disturbance

- syncope

- urinary incontinence




232

Appendix 3.4: Chronic Conditions and Diagnostic Criteria Used to

Identify Them in Claims and Health Assessment Databases

ICD-9 ICD-10 RAI-MDS

Chronic conditions OHIP or CIHI-DAD CIHI-DAD CCRS_LTC
Arthritis: osteo, M00-M03, M05-M07,M10-
rheumatoid and 2ra, 119 T A8, 718, 125, M30-M36, MG5-M73, 1L arthritis
others ' ' M75-M77, M79
Asthma 493 J45 11JJ: asthma

140-165, 170-176, 179-208,  C00-C26, C30-C34, C37-C41, .

Cancer 11RR: cancer

210-239

C43-C58, C60-86, C88, C91-97

Coronary artery

11D: arteriosclerotic heart

disease, _(|n(_:|ud|ng 410-414 120-125 disease
myocardial infarction)
Chronic obstructive g, 495 496 141-)44 I1KK: emphysema/COPD

pulmonary disease

Dementia
(including Alzheimer’s)

OHIP: 290, 331, 797

DAD: 290, 294.1, 294.8,
294.9, 331.0, 331.1, 331.2,
797

F000, FOO1, FO02, FO09-F013,
F018-F024, F028, FO3, FO51,
F065, FO66, F068, F069, FO9,
G300 -G301, G308-G311, R54

I1R: Alzheimer’s disease
11V: Dementia other than
Alzheimer’s disease

Diabetes (Type 1 and

2) 250 E10-E14 I1A: Diabetes mellitus
Epilepsy 345 G40-G41 11CC: Seizure disorder
Heart failure 428 1500, 1501, 1509 I1F: Congestive heart
failure
I1N: Missing limb (e.g.
Limb paralysis or G82, G83, 548, 558, 568.3, T{nVF\)/Htatlon)
paraly 896, 897 S68.4, $68.8, $68.9, S78, S88, s
amputation TO5. T116. T136 hemiplegia/hemiparesis
’ ' 11Z: Paraplegia
11BB: Quadriplegia
OHIP: 296 311 11GG: depression

Mood disorders

DAD: 296.2, 296.3, 296.5.
311

F30-F34 F38 F39

I1HH: manic depressive
(bipolar)

Parkinson’s disease 332 G20-G22 I1AA: Parkinson’s disease
Peripheral vascular OHIP: 440 170.2 11J: Peripheral vascular
disease DAD: 440.2 ) disease

Psychiatric conditions
other than depression
and dementia

291-292, 295, 297-298, 300-
301, 303-310, 312, 315-319

F04, F06, FO7, F10-F25, F28-
F29, F40-F45, 48

50-55, F59-F63, F68-F73,
F78-F84, F88-F91,

F94-F95, F98-F99
EXCEPT: F063, FO65, FOG66,
F068, FO69

I1FF: anxiety disorder
1111: schizophrenia

Renal disease

583-586, 592, 593

NO0O0-NO08, N11, N13-14, N16-
N23

11UU: renal failure

Stroke

430-432, 434, 436

160-164

11U: Cerebrovascular
accident (stroke)




Appendix 3.5: Geriatric Syndromes and Diagnostic Criteria Used

to ldentify Them in the CCRS Database

Geriatric
Syndromes

CCRS_LTC Variable

Re-Coding of Variable for Study

Based on a test for balance while standing.

0: Not balanced impaired - G3A=0o0r 1
G3A =0: Maintained position as required
during test
G3A =1: Unsteady, but able to rebalance self
without physical support

Balance impairment | G3A
1: Balance Impaired - G3A=2or 3
G3A =2: Partial physical support during test;
or stands but does not follow directions for
test
G3A = 3: Not able to attempt test without
physical help
Bowel incontinence | H1A 0: Continent-H1IA=0or1
1: Bowel incontinent - HIA = 2, 3,4
0: Intact/ Borderline Intact - CPS_CC=0or1
Cognitive CPS CC 1: Mild or mod. Impaired - CPS_CC=2or 3
impairment - 2: Mod. severely Impaired - CPS_CC =4
3: Severely Impaired - CPS_ CC=50r6
Hearing impairment | C1 (1): Not highly impaired - C1=0, 1

: Impaired C1=2, 3

Obesity

K2A: Resident’s height in
centimeters.

K2B: Resident’s weight in
kilograms (measured within 30
days of assessment).

Derived variable:
BMI = bodyweight in kg/(height in meters)?
= K2B/(K28/100)

Resident K2B/(K28/100)? >30:
0: No
1: Yes.

Underweight

K2A: Resident’s height in
centimeters.

K2B: Resident’s weight in
kilograms (measured within 30
days of assessment).

Derived variable:
BMI = bodyweight in kg/(height in meters)?
= K2B/(K28/100)?

Resident K2B/(K28/100)? <18:
:No
- Yes.

Pain

PAIN_CC

: No pain

: Less than daily pain

: Daily pain but not severe
: Severe daily pain

Pressure ulcer

M2A

: No pressure ulcer - M2A =0or 1
: Pressure ulcer present - M2A=2,30r4

R OlWwWwNPEFE Ok O

Urinary
incontinence

H1B

0: Continent - H1IB =0, 1
1: Urine incontinent - HIB =2, 3, 4

Visual impairment

D1

0 — Adequate vision - D1 =0
1 — Impaired to mod. Impaired - D1 =1, 2
2 — Highly or severely impaired - D1 =3, 4




234

Appendix 3.6: Ethics Approval

Note that at the time of the application to ethics, the term “functional limitation” was used in the

place of “disability” and “functional decline” was used in the place of “disablement.”
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PA Administrative Tracking

Event Date /"‘
Receive from PI/FA JuF09-2015 -
Forward to PL Jul09-2015

Receive from PL Jul-10-2015 \ )

Privacy Impact Assessment
ICES Project

About this Form: This ICES Project FIA Form is used fo request and document approval for the collection and use of
ICES Data for ICES Projects. It is current and complete as of the date of Privacy approval below. Amendments, if any,
must be documented and approved, and will be refiected in the ICES Projects Log. Failure fto provide all required
information will delay approval. Do not use this form to request permission to disclose ICES Data; contact the Privacy
Office.

| A, PROJECT
Title Functional Dependence in Ontario Long-Term Care Residents
TRIM 2016 0900 753 000

B. PROJECT SUMMARY & OBJECTIVES

Summary (Attach proposal and | Proposal attached | Yes

describe in 50 words or fewer) This study examines the long-term care home and resident
characteristics associated with functional (activities of daily living)
dependence and decline in residents of Ontario long-term care homes.

Project Objectives (Use the 1. Assess the association between long-term care home and resident | EPM =&
‘EPM" tick-box to highlight any characteristics with functional dependence measured at one point

objective that will evaluate or in time.

enable planning or management of ™5 ™ Fyamine the proportion of vaniance in residents functional EPM =

the health system or health

services in Ontario) (activities of daily living) dependence accounted for by resident

characteristics versus long-term care home characteristics.

3. Determine which chronic conditions, genatric syndromes and acute | EPM &
health events are most strongly associated with functional losses
over time in long-term care residents.

Anticipated public or Outputs from Objectives 1 and 2 will guide long-term care home accountability
scientific benefit policies in Ontario and abroad. Findings from Objective 2 will also inform future
(Maximum 50 words) longitudinal studies of determinants of changes in functional dependence in long-

term care residents over time. Outputs from Objective 3 will identify health
impairments most strongly associated with functional decline and inform residents’
care plan development to minimize functional losses.

Contextual sensitivities or None identified | Yes [ (Mdentify and suggest mitigation below)

foreseeable harms (Potential to
identify, stigmatize or harm any
person or institution)

Estimated Project August 30, 2017. Rapid Response (Only available for Yes[O [ No ®
completion date Knowledge User requests that require
approval in 1 - 3 business days. Research
Practice is responsible for obtaining
approvals.)

C. SPECIAL HANDLING (Use this Section to declare any requirement fo deviate from ICES policies and
procedures or IT specifications in the collection or handling of data for the Project. An example would be a request
to use a third party application for primary data collection. Any deviation is subject to a separate Privacy Impact
Assessment and approval by ICES’ Privacy Office.)

D. AFFILIATION & RESPONSIBILITY

ICES research program | Cancer O | cv O CDP O HSPEE |KDTO | MHAD | PCPHO
ICES site Central = UOttawa O | Queens D |UofTO | Westem O
Principal Investigator Natasha E. Lane
Pl type Full Status ICES Scientist O Probationary ICES Scientist O
ICES Collaborating Researcher O ICES Student/Fellow/Post-Doctoral Trainee =
Responsible ICES N/A O Dr. Walter P. Wodchis
Scientist (Required if the
Plis not a Full Status ICES

@ For ICES internal copying and use only. 1|Page
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Scientist) | |

E. RESEARCH ETHICS BOARD REVIEW & APPROWVALS Use this Section to identify all Research Ethics
Board applications and approvals associated with the Project and attachments. Aftach copies of approvals and
applications, inciuding any accompanying profocols and applicable amendments. Failure to obtain or supply
evidence of Research Ethics Board approvals, where required to authorize collection of new data or linking with
ICES Data, will defay approval of the Project. ICES is not responsible for renewal of, or compliance with, Research
Ethics Board approvals obfained by the Principal Investigator or other members of the Project Team.)

Research Ethics Board name Application | Approval
1. University of Toronto Research Ethics Board Aftached @ | Attached O | Pending =
2. Attached O | Attached O | Pending CJ

Attached O | Attached O | Pending O

Attached O | Attached O | Pending O

N
4.
5. Attached O | Attached O | Pending O
F.

ACKNOWLEDGEMENTS & APPROVALS (This Section should be completed, in the arder shown, after
review of Sections A through E and Schedules 1 and 2. Completion of this Secfion must not be delegated. Names
and dates must be recarded by the individuals identified, and will signify their confirmation or approval, as
applicable. This Form is ready for review and approval only when accompanied by all attachments, including
signed NDAs for any ICES Collaborating Researchers. Any scientific reservations must be resolved, and the Form
updated, before forwarding fo ICES’ Privacy Office by the Program Administrator.)

Principal Investigator Confirmation

Name | Natasha E. Lane | Date [ 6/19/2015

I request approval to conduct the Project as described on this Form and its Schedules. | warrant that all of the ICES
Data identified Schedule 1, including any Project-Specific Data, is reasonably relevant and required to achieve the
Project Objectives, and that these cannot be accomplished with other information. | acknowiedge that conduct of the
Project will be subject to IGES policies and procedures and the conditions identified on this Form and its Schedules,
and ICES compliance monitoring.

Responsible ICES Scientist Confirmation (Only applicable where the Principal Investigator Is not a Full Status ICES
Scientist)

Name | Walter Wodchis [ Date [ 7/6/2015

I accept responsibility for overseeing conduct of the Project.

Program Approval (Where the Pl is a Program Leader, the Ghief Science Officer approves)

ICES Program Leader | Susan Bronskil | Date [ 9-Jul-2015

I have reviewed the contents of this Form and its Schedules. [ confirm that I approve the Project, as described, and am
satisfied the data in Schedule 1 is relevant and required to meet the Project Objectives.

Data Partnerships & Development Confirmation (As applicable)

Name | | Date |

| have reviewed and confirm the completeness of any Reguests to Collect Project-Specific Data in Schedule 1.

ICES Privacy Office Review & Approval

Privacy Reviewer Don DeBoer Date July 21, 2015

Privacy Approver Don DeBoer Date July 21, 2015

I have reviewed the contents of this Form and the confirmations and approvals in this Section, and approve conduct of
the Project. subject to ICES policies and procedures and the terms and conditions identified on this Form.
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Schedule 1: Application for Data

e

against re-identification.

About this Schedule: This Schedule is used to identify, and determine the availability of, data for the Project.
Submission of this ICES Project PIA represents the Principal Investigator’s scientific judgment the data lisfed is
relevant and required to accomplish the Project Objectives. Requests fo collect Project-Specific Data may inciude
personal health information or other personally identifiable information only where the Project Objectives cannot be
met with other information. Only data identified on this Scheduwe and approved on this IGES Project PIA may be
colfected, linked or used for the Project, subject fo a more detailed Dataset Creation Flan, which must be established
in consultation with ICES Research Practice. All data coflected, linked, analyzed or otherwise handied or prepared by
ICES will be considered ICES Daia, subject to ICES’ policies and procedures. This specificaily includes ICES’
policies and procedures govemning levels of access and refention and destruction of ICES Data and protection

A. REQUEST TO USE EXISTING ICES DATA

ICES General Use Data

Two categories of IGES Data are generally available for ICES Projects. ICES General Use Data is available based
on scientific need. [CES Conirolled Use Data is subject to additional approvals or conditions. Both types of ICES

Data are listed at the ICES Data Holding Obiligations tab of the ICES Data Dictionary.

ICES Data Holding | Rationale for use

| Other rationale

Health Services

[ CCRS Outcome or outcome definition Predictor/cofactor/covariate
[ CIHI DAD Exposure or exposure definition Predictor/cofactor/covariate
I CIHI 5DS See list See list
[0 CONTACT See list See list
O CPRO See list See list
0 ERCLAIM See list See list
0 HCD See list See list
0 HCDMOH See list See list
] NACRS Predictor/cofactor/covarnate See list
O NRS See list See list
O ODB See list See list
0 OHCAS See list See list
[0 CCRS See list See list
E QHIP Exposure or exposure definition Predictor/cofactor/covariate
0 OMHRS See list See list
0 RAIHC See list See list
0 RAIHCMOH See list See list
Care Providers
] CPDB See list See list
O IPDB See list See list
Population See list See list
O CENSUS See list See list
O POP See list See list
£ RPDB Predictor/cofactor/covanate See list
Coding/Geography
I DIN See list See list
0 REF See list See list
O LHIN See list See list
0 PCCF See list See list
Facilities
OO INST See list See list

ICES General Use Data (additional)

ICES Project PIA Form v. 1.

0 (1218/14)

@ For ICES internal copying and use only.
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ICES Data Holding | Rationale for use Other raticnale
See list See list See list

See list See list See list

See list See list See list

See list See list See list

See list See list See list

See list See list See list

ICES Controlled Use Data

ICES Data Holding | Rationale for use Permission ICES Privacy Office Use

See list See list Attached O N/A O | Conditions satisfied OO | Instructions:
See list See list Attached O N/A O | Conditions satisfied O | Instructions:
See list See list Attached O N/A O | Conditions satisfied OO | Instructions:
See list See list Aftached O | N/A O | Conditions satisfied OO | Instructions:
See list See list Attached O N/A O | Conditions satisfied OO | Instructions:
See list See list Attached O N/A O | Conditions satisfied O | Instructions:

Other Requests (Use this Section to make any request to negotiate permission to use ICES Data)

B. REQUEST FOR ICES TO COLLECT PROJECT-SPECIFIC DATA

All collection must be in accordance with ICES Collection of Personally ldentifablelnformation policy and procedures.

PROJECT-SPECIFIC DATA REQUEST 1 (Append supplementary request forms as needed)

Data name

Data custodian(s)

Technical

contact(s) (where

known)

Estimated #
records
Collection Transfer to ICES O | ICES Primary Data Collection O
R For requests to scan Applicable Yes O No O
What: Why:
Request for special handling? Yes [0 {(Complete Section C on page 1) No O
Type Clinical data O Other personally identifiable information O

Other information O

Biological materials O

Current use

Clinical/other primary use [J

Research O

Statement of Purpose (Required content for Appendix A of the ICES data sharing agreement.)

Data Custodian

Purpose

Project Name

Principal Investigator

Information

Data Set Name

Why the Information is

Necessary

Data Timeframe

Transfer Frequency

One-time [J

| Other:

Estimated Project End Date

Variables

Collection Rationale

| Other Collection Rationale

ICES Project P1A Form v. 1.0 (12/18/14)

@ For ICES intemal copying and use only.
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See list

See list

See list

See list

See list

See list

See list

See list

See list

See list

See list

See list

Assessment & Instructions (ICES Privacy Orfice Use Only)

Relevant authority PHIPA O Other statute: Research ethics OJ
Specific authority 45(1) O 0.Reg 17 0 | Other: REB approval O
REB approval Mot required O In place O Action required:
Special measures Not applicable O | Describe: (e.g. Biological materials)
DSA type HIC O I;Iesearcher Other authority O Custom O
Recommendation Approved O Conditional Conditions:

approval O

C. REQUEST TO LINK DATA IDENTIFIED IN SECTIONS A & B

Yes X

No O

ICES Project PIA Form v. 1.0 (12/18/14)

@ For ICES intemnal copying and use only.

5|Page

240



Schedule 2: Project Team

About this Schedule: Use this Schedule fo identify, and address questions related to, the Project Team. Only
individuals listed in this Schedule may access and use ICES Data for the Project, subject to compliance with ICES’
Privacy Awareness Reguirements and ICES policies and procedures.

A. CORE PROJECT TEAM

Role Name(s)

Principal Investigator Natasha E. Lane

Responsible ICES Scientist | Dr. Walter P. Wodchis

ICES Scientists Dr. Therese A. Stukel

ICES Analytic Staff Alice Newman

ICES Research Co-ordinator

Other

B. ICES COLLABORATING RESEARCHERS

Name Affiliation Relevant expertise Email Signed
NDA

Dr. Cynthia M. Boyd Johns Hopkins School | Pacticing Geriatric cyboyd@jhmi.edu | Attached =

of Public Health Medicine physician

Attached O
Attached O
Attached O

ICES Collaborating Researchers are permitfed fo access and use Summary Daita only, and must sign an ICES
Coilaborating Researcher NDA.

C. RISK OF RE-IDENTIFICATION

Access fo ICES Data will be subject to an agreement not to aftempt to use ICES Data to re-identify any individual.
Faiiure to comply will resuit in suspension of access and potential termination of your relationship with ICES. Only
Research Outputs and Reports with a signed-off Re-identification Risk Clearance may be published or shared outside
the Project Team.

D. CONFLICT OF INTEREST

All ICES Employees and ICES Scientists have a duty fo report conflicts of interest under, and are subject to, ICES’
Conflict of Interest Policy.
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Appendix 3.7: All Variable Coefficient Estimates from Models 1
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and 2
Unadjusted
Bivariate Model 18 Model 2!l
Regressions
Estimate (95% CI) Estimate (95% CI) Estimate (95% CI)
Constant 407 (3.71, 4.44)F 270 (2.18, 3.22)F
Resident
Characteristics
Age
6574 Reference Reference Reference
75 -84 0.76 (0.55, 0.98)* 0.04 (-0.08, 0.17) 0.04 (-0.08, 0.16)
85-94 1.02 (0.81, 1.22)* 0.18 (0.04, 0.31)" 0.18 (0.04, 0.31)"
05+ 2.43 (2.16, 2.70)* 0.61 (0.42, 0.80)* 0.61 (0.42, 0.79)*
Sex
Female Reference Reference Reference
Male -1.03 (-1.16, -0.90)*  -0.37 (-0.46, -0.28) * -0.36 (-0.46, -0.27)*
Marital Status
Married Reference Reference Reference
Widowed 20.92 (-1.06, -0.78)¢ -0.41 (-0.50, -0.31)*  -0.41 (-0.50, -0.31)*

Never married,
separated or
divorced

-2.21 (-2.40, -2.01)*

-0.60 (-0.73, -0.48)}

-0.60 (-0.73, -0.48)}

Missing data on
marital status

-1.23 (-1.73, -0.73)’

-0.64 (-0.96, -0.32)

-0.64 (-0.97, -0.32)*

Pre-LTCH
Neighborhood
Income Quintile

1 (low)

Reference

Reference

Reference

*

0.13 (0.01, 0.26)

*

0.12 (0.002, 0.25)

2 0.56 (0.37, 0.75)"

3 052 (0.33,0.71))  0.19 (0.07,031)' __ 0.18 (0.06, 0.30)'

4 0.96 (0.76, 1.15)  0.29 (0.17, 0.41)) __ 0.27 (0.15, 0.39)"

5 (high) 0.95(0.74, 1.15)°  0.23(0.10,0.37)"  0-23(0.09, 0.36)
. i i

Missing data 154134 175  029(0.14,044)  028(0.13,043)

Days in LTCH Prior

to Index Date

0 - 4 months

Reference

Reference

Reference
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Unadjusted
Bivariate
Regressions
Estimate (95% CI)

Model 18

Estimate (95% CI)

Model 2!l

Estimate (95% CI)

> 4 months - 12
months

-0.29 (-0.48, -0.11)"

-0.65 (-0.78, -0.52)*

-0.65 (-0.78, -0.52)*

> 1 year - 2 years

-0.01 (-0.19, 0.17)

-0.75 (-0.89, -0.62)

-0.76 (-0.89, -0.62)

> 2 years - 3 years

0.81 (0.59, 1.02)’

-0.65 (-0.78, -0.51)*

-0.65 (-0.78, -0.51)*

> 3 years

2.66 (2.50, 2.82)

-0.31 (-0.44, -0.17)*

-0.30 (-0.44, -0.17)*

Prevalent Geriatric
Syndromes

Balance
impairment

10.48 (10.34, 10.60)*

5.69 (5.51, 5.87)!

5.66 (5.48, 5.84)*

Bowel
incontinence

10.46 (10.37, 10.55)

4.53 (4.38, 4.68)*

4.52 (4.37, 4.67)*

Cognition

Intact/borderline

Reference

Reference

Reference

Mild/moderate

3.89 (3.76, 4.01)¢

1.67 (1.55, 1.79)}

1.66 (1.54, 1.78)}

impairment
Moderate- 11.73 . )
§ever_e/severe (11.58, 11.87)" 5.27 (5.10, 5.44)" 5.26 (5.09, 5.43)*
impairment
Hearing
impairment
None Reference Reference Reference
Hearing impaired  1.73 (1.55, 1.90)* 0.03 (-0.08, 0.14) 0.03 (-0.08, 0.13)
Missing data -0.56 (-1.80,0.67)  0.66 (-0.15, 1.46) 0.67 (-0.11, 1.46)
Body mass index
(BMI)
BMI < 18.5 Reference Reference Reference
18.5<BMI<25 -2.02(-2.24,-1.80)* -0.54(-0.68, -0.40)*  -0.54 (-0.68, -0.40)*
25 < BMI <30 -3.49 (-3.72,-3.26)*  -0.87 (-1.03,-0.72)*  -0.88 (-1.03, -0.72)*
BMI > 30 -3.74 (-3.98, -3.50)*  -0.59 (-0.75, -0.43)*  -0.60 (-0.76, -0.44)*
Pain
None Reference Reference Reference
'F;:frf thandally 470 (-0.85,-0.56) 029 (0.19,0.39)  0.29 (0.19, 0.39)'
5"’?"3/ OFSEVET®  012(-0.29,0.04)  0.82(0.70,0.94))  0.83(0.70, 0.95)"
aily pain

Pressure ulcer

6.47 (6.23, 6.72)!

2.67 (2.52, 2.82)

2.67 (2.52, 2.82)
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Unadjusted
Bivariate
Regressions
Estimate (95% CI)

Model 18

Estimate (95% CI)

Model 2!l

Estimate (95% CI)

Urinary
incontinence

10.50 |
(10.40, 10.61)*

4.19 (4.04, 4.35)

4.20 (4.04, 4.35)*

Visual impairment

None

Reference

Reference

Reference

Moderate 3.09 (2.97, 3.22)} 0.68 (0.59, 0.77)} 0.68 (0.59, 0.76)
impairment
Severe 7.62 (7.40, 7.84)} 2.49 (2.33, 2.65)} 2.49 (2.33, 2.65)!
impairment
Prevalent Chronic
Conditions
Arthritis -0.66 (-0.78, -0.54)"  0.08 (-.0003, 0.15)  0.08 (0.0003, 0.15)"
Asthma -0.71 (-0.94, -0.48)"  0.10 (-0.04,0.24)  0.10 (-0.04, 0.24)
Cancer -1.23 (-1.36, -1.11)" -0.12 (-0.19, -0.04)"  -0.12 (-0.19, -0.04)

Chronic kidney
disease

0.06 (0.08, 0.20)¢

0.31 (0.22, 0.40)¢

0.31 (0.22, 0.40)¢

Coronary artery
disease

-0.86 (-0.98, -0.74)’

-0.13 (-0.21, -0.05)"

-0.13 (-0.21, -0.05)"

Chronic obstructive
pulmonary disease

-1.39 (-1.54, -1.25)’

-0.07 (-0.17, 0.02)

-0.07 (-0.17, 0.02)

Dementia 3.39 (3.22,3.55)  -0.22(-0.35,-0.10)F -0.23 (-0.36, -0.11)}
Diabetes -0.09 (-0.21, 0.04) _ -0.06 (-0.14, 0.02) _ -0.06 (-0.14, 0.02)
Epilepsy 217 (1.94,2.41)F  0.47(0.32,061)f  0.47 (0.33,0.62)

Heart failure

-0.24 (-0.38, -0.11)?

0.36 (0.27, 0.46)°

0.36 (0.27, 0.45)°

Limb paralysis or
amputation

4.49 (4.29, 4.70)}

1.78 (1.63, 1.93)*

1.77 (1.62, 1.92)*

Mood disorder

0.53 (0.41, 0.65)¢

0.30 (0.22, 0.38)¢

0.30 (0.22, 0.38)¢

Parkinson’s disease

2.87 (2.66, 3.07)}

1.75 (1.63, 1.87)F

1.75 (1.63, 1.87)*

Peripheral vascular
disease

-0.14 (-0.34, 0.07)

0.03 (-0.10, 0.16)

0.03 (-0.10, 0.16)

Psychiatric
conditions other
than depression and
dementia

-1.35 (-1.48, -1.22)’

-0.42 (-0.50, -0.33)

-0.42 (-0.50, -0.33)

Stroke 1.85(1.73, 1.98)* 0.46 (0.38, 0.55)* 0.46 (0.38, 0.55)*
Fixed Long-Term Care Home Effects'
LTCH Size

Small (<64) Reference N/A Reference

Medium (65 —128)  0.10 (-0.38, 0.58) N/A -0.05 (-0.32, 0.21)
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Unadjusted
Bivariate
Regressions
Estimate (95% CI)

Model 18

Estimate (95% ClI)

Model 2!l

Estimate (95% CI)

Large (129 —192)

0.37 (-0.16, 0.89)

N/A

0.08 (-0.24, 0.40)

Extra-large (>193) 0-79(019,1.39)  N/A 0.25 (-0.13, 0.63)
Ownership status
Not-for-profit Reference N/A Reference
For-profit 0.28(-0.12,0.68)  N/A 0.23 (0.006, 0.46)"
Missing data -3.64 (-5.26, -2.02)* N/A 0.44 (-0.47, 1.35)
Location
Rural Reference N/A Reference
Sub-urban 0.28 (-0.25, 0.82) N/A 0.14 (-0.22, 0.49)
Urban 1.47 (1.02, 1.92)* N/A -0.12 (-0.41, 0.15)
Mean % residents
received physio- or
occupational therapy
(Quartiles)
Lowest quartile Reference N/A Reference
2" quartile 0.004 (057,057 "/A 0.17 (-0.13, 0.47)
3" quartile 0.78 (0.21, 1.35)" N/A 0.14 (-0.17, 0.45)
0.53 (-0.01, 1.07) N/A
Highest quartile -0.05 (-0.35, 0.24)
Mean % residents
restrained (Quartiles)
Lowest quartile Reference N/A Reference
2" quartile -0.32 (-0.89, 0.25) N/A 0.007 (-0.30, 0.32)
3" quartile -0.19 (-0.79, 0.41) N/A -0.23 (-0.54, 0.07)
Highest quartile 0.50 (-0.06, 1.05) N/A -0.14 (-0.45, 0.16)
Median Resident
ADL in each home
(Quartiles)
Lowest quartile Reference N/A Reference
2" quartile 1.87 (1.58,2.17)* N/A 1.16 (0.87, 1.46) *
3" quartile 2.75 (2.45, 3.06) N/A 1.62 (1.30, 1.94)*
Highest quartile 4.76 (4.43,5.10) * N/A 2.81 (2.50, 3.11) ¢

Random Effects

Vy

1.58 (1.50, 1.68)

1.21(1.13, 1.28)

Vo

4.90 (4.84, 4.96)

4.90 (4.84, 4.96)
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Unadjusted
Bivariate Model 18 Model 2!l
Regressions
Estimate (95% CI) Estimate (95% ClI) Estimate (95% CI)

Derived Estimates
R? - 0.627 0.642

0 - 0.095 0.057

Reference: Variable category is the reference group for all other categories within that variable.

“p-value <0.05

fp-value <0.01

fp-value <0.0001

SModel 1: Adjusted for resident age, sex, marital status, pre-admission neighborhood income quintile, number of
days since admission to long-term care home; includes random intercept for long-term care homes

IModel 2: Adjusted for resident age, sex, marital status, pre-admission neighborhood income quintile, number of
days since admission to long-term care home, as well as the following long-term care home variables: size,
ownership type, location, proportion of residents who recently received physiotherapy or occupation therapy,
proportion of residents restrained, and median resident disability. Also a random intercept for long-term care homes.

TLTCH coefficient estimates have standard errors adjusted for clustering of residents within long-term care homes.

\/a//: Square root of between-long-term care home variance

\o: Square root of within-long-term care home variance

The null model of disability containing only random LTCH intercepts and no explanatory resident or LTCH
variables had a within-LTCH variance of 66.91 and a between-LTCH variance of 4.16; variances from all
multivariable models were compared to these values to estimate proportion of variance explained (R?).

R2: The proportional reduction in the estimated total residual variance compared to the null model (Model 1)
p: Proportion of variance that is explained by LTCH characteristics = y/(y+0)

N/A: Not applicable because variable not included in model.



Appendix 3.8: Model 1 Excluding Chronic Conditions, Geriatric
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Syndromes
Model 1, with only
vVariables Model 1 Mode! 1 exclgqlmg Moplel 1 excluding adjustment var_lab_les
chronic conditions geriatric syndromes and select geriatric
syndromes
Resident
Characteristics
Age
6574 Reference Reference Reference
75-84 0.04 (-0.08, 0.17) -0.08 (-0.21, 0.04) 0.60 (0.39, 0.82)* N/A
85— 94 0.18 (0.04, 0.31)" -0.10 (-0.24, 0.03) 1.16 (0.93, 1.39)* N/A
95+ 0.61 (0.42, 0.80)¢ 0.20 (0.02, 0.39)" 2.61(2.31, 2.91) N/A
Sex
Female Reference Reference Reference
Male -0.37 (-0.46, -0.28) -0.18 (-0.27, -0.09)* -1.38 (-1.53, -1.24)* N/A
Marital Status
Married Reference Reference Reference
Widowed -0.41 (-0.50, -0.31)* -0.47 (-0.56, -0.37)* -1.58 (-1.74, -1.43)¢ N/A
Never married,
separated or -0.60 (-0.73, -0.48)* -0.75 (-0.87, -0.62)* -2.22 (-2.42, -2.02)* N/A
divorced
Missing data on -0.64 (-0.96,-0.32))  -0.76 (-1.10,-0.43)"  -1.45 (-1.94, -0.96)! N/A
marital status
Pre-LTCH
Neighborhood
Income Quintile
1 (low) Reference Reference Reference
2 0.13 (0.01, 0.26)" 0.16 (0.03, 0.28)" 0.29 (0.10, 0.48)" N/A
3 0.19 (0.07, 0.31)7 0.22 (0.10, 0.34)} 0.37 (0.17, 0.57)¢ N/A
4 0.29 (0.17, 0.41)} 0.32 (0.19, 0.44)} 0.61 (0.41, 0.80)¢ N/A
. . N/A
. . .27 (0.13, 0.41)+ . .39, 0.79)+
5 (high) 0.23 (0.10, 0.37)" 0.27(0.13,041) 059 (0.39,0.79)
Missing data 0.29 (0.14, 0.44)¢ 0.34 (0.18, 0.49)* 1.07 (0.81, 1.32)* N/A
Daysin LTC Priorto
Index Date
0 - 4 months Reference Reference Reference
;gnrt';f’s”ths -12 -0.65(-0.78,-052)"  -0.62 (-0.75,-0.48)"  -0.48 (-0.66, -0.30)¢ NIA
> 1 year - 2 years -0.75 (-0.89, -0.62)* 0.73 (-0.87, -0.60)! -0.38 (-0.58, -0.17)* N/A
>2years-3years  -0.65 (-0.78, -0.51)} -0.64 (-0.78, -0.50) 0.32 (0.08, 0.57)* N/A
> 3 years -0.31 (-0.44, -0.17)? -0.28 (-0.41, -0.14) 2.10 (1.88, 2.33)" N/A
Prevalent Geriatric
Syndromes
_ Balance 5.69 (5.51, 5.87)" 6.04 (5.86, 6.22)" N/A 6.38 (6.19, 6.56) ¢
impairment
Bowel 4.53 (4.38, 4.68)" 4.61 (4.46, 4.77)* N/A 4.91 (4.75, 5.07)*

incontinence

Cognition

Intact/borderline

Reference

Reference
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Variables

Model 1

Model 1 excluding
chronic conditions

Model 1 excluding
geriatric syndromes

syndromes

Model 1, with only
adjustment variables
and select geriatric

Mild/moderate

VI 1.67 (1.55, 1.79)! 151 (1.39, 1.63)* N/A 1.46 (1.34, 1.59)*
impairment
Moderate-
severe/severe 5.27 (5.10, 5.44)* 4.97 (4.80, 5.13)* N/A 5.27 (5.11, 5.44)}
impairment
Hearing
impairment
None Reference Reference
Hearing impaired  0.03 (-0.08, 0.14) -0.01 (-0.12, 0.10) N/A N/A
Missing data 0.66 (-0.15, 1.46) 0.62 (-0.18, 1.42) N/A N/A
Body mass index
(BMI)
BMI < 18.5 Reference Reference
185<BMI<25 -0.54 (-0.68, -0.40)" -0.53 (-0.67, -0.39)! N/A N/A
25 < BMI <30 -0.87 (-1.03, -0.72) -0.86 (-1.01, -0.70)} N/A N/A
BMI > 30 -0.59 (-0.75, -0.43)! 056 (-0.72, -041)f  N/A N/A
Pain
None Reference Reference
;:frf thandaily 4 59 (9,19, 0.39)! 0.35 (0.25, 0.45)! N/A NIA
Daily or severe s
daily pain 0.82 (0.70, 0.94)* 0.86 (0.74, 0.98) N/A N/A
Pressure ulcer 2.67 (2.52, 2.82)* 2.79 (2.64, 2.94)t N/A N/A
Urinary 4.19 (4.04, 4.35) 4.32 (4.16, 4.48)" N/A 4.26 (4.09, 4.42)*
incontinence
Visual impairment
None Reference Reference
Moderate 0.68 (0.59, 0.77) 0.72 (0.63, 0.81)¢ N/A N/A
impairment
_ Severe 2.49 (2.33, 2.65)" 2.47 (2.31, 2.63)" N/A N/A
impairment
Prevalent Chronic
Conditions
Arthritis 0.08 (-.0003, 0.15) N/A -0.26 (-0.37, -0.14)! N/A
Asthma 0.10 (-0.04, 0.24) N/A -0.16 (-0.38, 0.06) N/A
Cancer -0.12 (-0.19, -0.04)1 N/A -0.80 (-0.92, -0.68)F N/A
g.hm”": Kidney 0.31 (0.22, 0.40)¢ N/A 0.52 (0.39, 0.65)* N/A
isease
g.om”ary eIy 013(-0.21,-005)  NIA -0.61 (-0.74, -0.48)" N/A
isease
Chronic
obstructive -0.07 (-0.17, 0.02) N/A -0.61 (-0.76, -0.45) N/A
pulmonary disease
Dementia -0.22 (-0.35, -0.10)1 N/A 3.29 (3.07, 3.50)" N/A
Diabetes -0.06 (-0.14, 0.02) N/A -0.03 (-0.15, 0.10) N/A
Epilepsy 0.47 (0.32, 0.61)° N/A 1.71 (1.48, 1.94)¢ N/A
Heart failure 0.36 (0.27, 0.46)¢ N/A 0.45 (0.32, 0.58)¢ N/A
Limb paralysis or 4 74 63,1 93)¢ N/A 4.02 (3.79, 4.24)’ N/A
amputation
Mood disorder 0.30 (0.22, 0.38)° N/A 0.38 (0.26, 0.51)° N/A
Parkinson’s disease  1.75 (1.63, 1.87)! N/A 3.11 (2.94, 3.29)¢ N/A
Peripheral vascular — o3 (0 10, 0.16) N/A 0.09 (-0.11, 0.29) N/A

disease
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Model 1 excluding

Model 1 excluding

Model 1, with only
adjustment variables

Variables Model 1 chronic conditions geriatric syndromes and select geriatric
syndromes
Psychiatric
conditions other
than depression -0.42 (-0.50, -0.33)* N/A -1.09 (-1.23, -0.95)* N/A
and
dementia
Stroke 0.46 (0.38, 0.55)* N/A 1.21 (1.07, 1.34)¢ N/A
Random Effects
Wy 1.58 1.62 1.85 1.61
VO 4.90 4.97 7.73 5.09
Derived Estimates
R? 0.627 0.616 0.112 0.599
p 0.095 0.096 0.054 0.091

Model 1: Adjusted for resident age, sex, marital status, pre-admission neighborhood income quintile, number of
days since admission to long-term care home; includes random intercept for long-term care homes
Reference: Variable category is the reference group for all other categories within that variable.

“p-value <0.05
p-value <0.01
fp-value <0.0001

\/y/: Square root of between-long-term care home variance

\o: Square root of within-long-term care home variance
The null model of disability containing only random LTCH intercepts and no explanatory resident or LTCH
variables had a within-LTCH variance of 66.91 and a between-LTCH variance of 4.16; variances from all
multivariable models were compared to these values to estimate proportion of variance explained (R?).

R2: The proportional reduction in the estimated total residual variance compared to the null model (Model 1)
p: Proportion of variance that is explained by LTCH characteristics = y/(y+0)
N/A: Not applicable because variable not included in model.
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Appendix 3.9: All Variable Coefficient Estimates from Stratified
Versions of Model 1

Table 3.9 (below) shows that while the significance of coefficients predictably varies across
models due to smaller sample sizes among strata, the magnitude of geriatric syndrome and

chronic condition effects on disability is fairly consistent.

Effects of geriatric syndromes and chronic conditions did not differ at all between females or

males, residents aged 75 to 94 and the whole sample

Statistically significant differences in effect sizes of the following variables were noted across

strata:

Age 65 — 74 stratum

e Mild to moderate cognitive impairment has smaller effect on disability (1.14, 95% CI:
0.85, 1.43) than in whole sample (1.67, 95% CI: 1.55, 1.79)

e Moderate severe to severe cognitive impairment has smaller effect on disability (4.21,
95% CI: 3.81, 4.61) than in whole sample (5.27, 95% CI: 5.10, 5.21, 5.59)

Age 95 — 105 stratum

e Diabetes has larger effect on disability (0.32, 95% CI: 0.04, 0.60) than in whole sample (-
0.06, 95% ClI: -0.14, 0.02)

Bowel incontinence has a smaller effect on disability (3.98, 95% CI: 3.65, 4.32) than in
whole sample (4.53, 95% CI: 4.38, 4.68)

No Cognitive Impairment

Limb paralysis or amputation has a larger effect on disability (2.54, 95% CI: 2.24, 2.83)
than in whole sample (1.78, 95% CI: 1.63, 1.93)

Parkinson’s disease has a larger effect on disability (2.18, 95% CI: 1.89, 2.47) than in
whole sample (1.75, 95% ClI: 1.63, 1.87)

Pressure ulcer has a larger effect on disability (3.34, 95% CI: 2.98, 3.71) than in whole
sample (2.67, 95% CI: 2.52, 2.82)

Cognitive Impairment

Negative association dementia has with disability in whole sample (-0.22, -0.35, -0.10) is
reversed in cognitively impaired individuals (0.23, 0.06, 0.40)

Limb paralysis or amputation has smaller effect on disability (1.44, 95% CI: 1.27, 1.60)
than in whole sample (1.78, 95% CI: 1.63, 1.93)
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Bowel incontinence has a larger effect on disability (5.43, 95% CI: 5.26, 5.60) than in
whole sample (4.53, 95% CI: 4.38, 4.68)

Moderate visual impairment has a larger effect on disability (0.99, 95% CI: 0.88, 1.09)
than in whole sample (0.68, 95% CI: 0.59, 0.77)

Severe visual impairment has a larger effect on disability (3.50, 95% CI: 3.32, 3.67) than
in whole sample (2.49, 95% ClI: 2.33, 2.65)



Table 3.9: All Variable Coefficient Estimates from Stratified Versions of Model 1
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Cognitive Impairment-

Model 1 Sex Stratified Models Age Stratified Models Stratified Models
No cognitive . Cog_nmve
Females Males Age 65-74 Age 75-84 Age 85-94 Age 95-105 impairment impairment
(n=54,953) (n=22,212) (n=7,859) (n=25,703) (n=36,676) (n=6,927) - present
(n=18,426) —
(n =58,739)
Age
65— 74 Reference Reference Reference Reference Reference Reference Reference Reference Reference
0.04 0.08 -0.04 -0.15 0.04
7584 (-0.08,017)  (-0.009,0.25)  (-0.25,0.16) NIA NIA N/A N/A (-0.40,010)  (-0.12, 0.20)
0.18 0.23 0.04 -0.10 -0.01
85-94 (0.04,0.31)"  (0.05, 0.41)" (-0.18, 0.26) N/A N/A N/A N/A (-0.39, 0.18) (-0.18, 0.16)
0.61 0.69 0.36 0.62 0.16
95+ (0.42,080)°  (0.46,091))  (-0.02,0.74) NIA NIA N/A N/A (0.21,1.02)"  (-0.06,0.38)
Sex
Female Reference Reference Reference Reference Reference Reference Reference Reference Reference
-0.37 N/A N/A -0.50 ) 040 028 -0.44 -0.29 _ -0.47 )
Male (-0.46, -0.28) (-0.75,-0.26)!  (-0.54,-0.26)* (-0.43,-0.13)* (-0.79, -0.09)"  (-0.48, -0.10)'  (-0.58, -0.36)
Marital Status
Married Reference Reference Reference Reference Reference Reference Reference Reference Reference
-0.41 -0.45 -0.28 -0.61 -0.46 -0.25 -0.26 -0.23 -0.71
Widowed (-0.50,-0.31)}  (-0.57,-0.34)' (-0.44,-0.12)" (-0.93,-0.28)" (-0.61,-0.31) (-0.40,-0.11)"  (-0.77,0.24)  (-0.43,-0.02)" (-0.82, -0.60)*
SNef)‘gfgt’::gfd -0.60 059 060 081 075 -0.30 -0.15 033 109
divorced (-0.73,-0.48)  (-0.76,-0.43)F  (-0.79, -0.41)*  (-1.09,-0.52)f (-0.95, -0.55)f  (-0.51,-0.08)"  (-0.80,0.50)  (-0.59,-0.07)" (-1.23,-0.94)
Missing data on -0.64 -0.63 -0.64 -0.82 -0.72 -0.47 -0.67 -0.08 -0.97
marital status (-0.96,-0.32)} (-1.06,-0.20)" (-1.13,-0.15)"  (-1.70,0.06)  (-1.30,-0.13)"  (-1.01,0.06)  (-1.84,0.51)  (-0.85,0.68) (-1.36,-0.57)
Pre-LTCH
Neighborhood
Income Quintile
1 (low) Reference Reference Reference Reference Reference Reference Reference Reference Reference
0.13 0.13 0.16 0.15 -0.01 0.24 0.18 0.14 0.15
2 (0.01,0.26)°  (-0.01,0.28)  (-0.06,0.38)  (-0.20,0.51)  (-0.21,0.19)  (0.08, 0.41)" (-0.19,0.56)  (-0.13,0.41)  (0.006, 0.29)"
0.19 0.21 0.12 0.08 0.08 0.27 0.17 0.17 0.19
3 (0.07,0.31)"  (0.07, 0.35)"  (-0.08,0.31)  (-0.26,0.42)  (-0.13,0.29)  (0.11, 0.43)" (-0.20,0.54)  (-0.11,045)  (0.05,0.32)"
0.29 0.32 0.23 0.36 0.20 0.36 0.27 0.34 0.30
4 (0.17,0.41)*  (0.17,047)*  (0.03,0.44)" (-0.03,0.76)  (-0.007,0.40)  (0.19, 0.54)* (-0.12,0.66)  (0.06,0.61)"  (0.16, 0.44)*
5 (high) 0.23 0.27 0.18 0.34 0.25 0.24 0.05 0.14 0.32
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Cognitive Impairment-

Model 1 Sex Stratified Models Age Stratified Models Stratified Models
No cognitive . Cog_nltlve
Females Males Age 65-74 Age 75-84 Age 85-94 Age 95-105 impairment impairment
(n=54,953) (n=22,212) (n=7,859) (n=25,703) (n=36,676) (n=6,927) - present
(n=18,426) (n = 58.739)
(0.10,0.37)"  (0.11,0.42)" (-0.05, 0.40) (-0.07,0.76)  (0.03, 0.46)" (0.05, 0.43)" (-0.35, 0.46) (-0.16,0.45)  (0.17, 0.47)*
0.29 0.27 0.40 0.009 0.17 0.46 0.21 -0.07 0.44
Missing data (0.14,0.44)*  (0.09,0.45)"  (0.15,0.65)" (-0.43, 0.45) (-0.05,0.40)  (0.25,0.67)¢ (-0.22, 0.64) (-0.40,0.27)  (0.27, 0.61)¢
Daysin LTC
Prior to Index
Date
0 - 4 months Reference Reference Reference Reference Reference Reference Reference Reference Reference
> 4 months - 12 -0.65 -0.64 -0.66 -0.36 -0.61 -0.70 -0.91 -1.17 -0.44
months (-0.78,-0.52)!  (-0.79,-0.48)" (-0.86,-0.45)! (-0.70,-0.02)" (-0.81,-0.41)" (-0.86, -0.53)* (-1.35,-0.48)! (-1.42,-0.93)* (-0.58, -0.29)
>1year-2 -0.75 -0.77 -0.68 -0.30 -0.64 -0.86 -1.10 -1.59 -0.36
years (-0.89,-0.62)! (-0.93,-0.61)" (-0.89,-0.48)!  (-0.67,0.06) (-0.86,-0.43)" (-1.04,-0.69)* (-1.53,-0.68)! (-1.85,-1.32)" (-0.51, -0.21)
>2years-3 -0.65 -0.63 -0.63 -0.41 -0.42 -0.83 -0.61 -1.76 -0.09
years (-0.78,-0.51)!  (-0.80,-0.46)' (-0.88,-0.38)!  (-0.85,0.02)  (-0.65,-0.19)" (-1.02,-0.64)* (-1.06,-0.17)" (-2.05,-1.47)} (-0.25,0.07)
> 3 years -0.31 ) -0.21 ) -0.61 -0.40 X -0.15 -0.37 ) -0.56 -1.96 0.64
(-0.44,-0.17)*  (-0.36,-0.05)}  (-0.81,-0.41)f (-0.75,-0.05)" (-0.36,0.06)  (-0.53,-0.21)* (-0.92,-0.20)" (-2.20,-1.71)}  (0.48,0.79)
Prevalent
Geriatric
Syndromes
Balance 5.69 5.73 551 5.94 5.71 5.46 5.42 5.55 5.95
impairment (5.51,5.87))  (5.52,5.93)"  (5.28,5.74)  (557,6.31))  (5.49,593)"  (5.25,568)! (500 585°¢  (5.31,580)  (5.75,6.16)
Bowel 4.53 4.43 4.77 5.00 4.61 4.46 3.98 4.60 5.43
incontinence (4.38,4.68))  (4.26,4.60)*  (457,497)}  (4.66,5.33)'  (4.41,4.82)*  (4.28,4.65)}  (3.654.32))  (4.35486)"  (5.26,5.60)
Cognition
. Reference Reference Reference Reference Reference Reference Reference Reference Reference
Intact/borderline
Mild/moderate 1.67 169 167 114 151 188 186 N/A N/A
impairment (1.55, 1.79)! (1.55, 1.83)* (1.46, 1.88)* (0.85, 1.43)* (1.31, 1.70)* (1.71, 2.04)+ (1.50, 2.22)+
Moderate- 5.27 5.40 4.94 421 5.16 5.57 5.35
severe/severe B N N N N i i N/A N/A
impairment (5.10,5.44)f  (5.21,559)f  (4.67,5.21)}  (3.81,4.61)*  (4.91,541)F  (5.34,5.79)%  (4.88,5.81)!
Hearing
impairment
None Reference Reference Reference Reference Reference Reference Reference Reference Reference
Hearing 0.03 0.02 0.07 -0.13 -0.04 -0.04 0.26 0.43 0.08
impaired (-0.08,0.14)  (-0.12 0.15) (-0.12,0.26) (-0.71, 0.45) (-0.26, 0.18) (-0.18,0.11)  (0.002,0.51)"  (0.14,0.72)F (-0.04, 0.20)
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Cognitive Impairment-

Model 1 Sex Stratified Models Age Stratified Models Stratified Models
No cognitive . Cog_nltlve
Females Males Age 65-74 Age 75-84 Age 85-94 Age 95-105 impairment impairment
(n=54,953) (n=22,212) (n=7,859) (n=25,703) (n=36,676) (n=6,927) - present
(n=18,426) —
(n =58,739)
Missing data 0.66 0.33 1.21 1.85 0.005 1.18 0.007 0.32 0.74
(-0.15,1.46)  (-0.67,1.34)  (-0.09,2.52)  (-0.79,4.49)  (-1.21,1.22)  (-0.21,257)  (-3.06,3.08)  (-1.27,1.90)  (-0.16, 1.64)
Body mass
index (BMI)
BMI < 18.5 Reference Reference Reference Reference Reference Reference Reference Reference Reference
18.5<BMI < -0.54 -0.56 -0.52 -0.03 -0.46 -0.67 -0.55 -0.80 -0.51
25 (-0.68,-0.40)!  (-0.71, -0.41)*  (-0.84,-0.21)"  (-0.57,0.52)  (-0.72,-0.19)" (-0.86,-0.49)' (-0.89,-0.20) (-1.16, -0.43)}  (-0.66, -0.36)*
25 < BMI <30 -0.87 ) -0.83 . -1.04 . -0.69 X -0.82 . -0.96 . -0.83 . -1.04 -0.97
(-1.03,-0.72)f  (-0.99, -0.66)*  (-1.36,-0.71)* (-1.24,-0.14)" (-1.09, -0.54)*  (-1.17,-0.76)* (-1.23,-0.44)" (-1.42,-0.67)* (-1.14,-0.80)*
BMI > 30 -0.59 ) -0.52 -0.89 -0.68 -0.55 -0.62 -0.31 -0.50 -0.98 )
= (-0.75,-0.43)!  (-0.69, -0.34)f (-1.24,-0.53)" (-1.23,-0.12)" (-0.84,-0.26)* (-0.84,-0.41)*  (-0.80,0.18)  (-0.89,-0.10)" (-1.16,-0.81)"
Pain
None Reference Reference Reference Reference Reference Reference Reference Reference Reference
Less than 0.29 0.25 0.39 0.26 0.18 0.34 0.19 0.50 -0.007
daily pain (0.19, 0.39)¢ (0.13, 0.36)* (0.22,0.57)* (-0.03, 0.54) (0.03, 0.34)" (0.20, 0.48)* (-0.09, 0.48) (0.30, 0.69)* (-0.12,0.11)
Eei‘/'geo(;a”y 082 078 090 070 076 086 067 081 062
pain (0.70, 0.94)* (0.64, 0.92)+ (0.68, 1.13)* (0.35, 1.05)* (0.57, 0.95)* (0.69, 1.02)* (0.28, 1.05)" (0.59, 1.04)* (0.47,0.76)*
Pressure ulcer 2.67 2.70 ) 2.59 ) 3.03 ) 2.70 ) 2.63 ) 2.39 ) 3.34 . 2.78 .
(2.52,2.82)  (2.52,2.87)F  (2.32,2.86)  (2.57,3.48)  (2.45,295)F  (2.42,2.84)F  (1.98,281)}  (2.98,3.71)  (2.62,2.94)!
Urinary 4.19 4.30 3.97 4.00 419 4.28 4.06 4.48 4.28
incontinence (4.04,435)F  (4.12,449)%  (3.76,4.19)"  (3.66,4.34))  (3.98,4.40)"  (4.08,4.49)"  (3.66,4.45)}  (4.25,471)"  (4.10, 4.46)
Visual
impairment
None Reference Reference Reference Reference Reference Reference Reference Reference Reference
Moderate 0.68 0.68 0.70 0.73 0.64 0.67 0.80 0.53 0.99
impairment (059,0.77)*  (0.57,0.78)*  (0.55,0.85)'  (0.48,0.98))  (0.50,0.79)*  (0.55,0.79)f  (0.53,1.07))  (0.33,0.73)*  (0.88, 1.09)}
Severe 2.49 2.45 2.58 2.82 2.72 2.39 2.21 1.98 3.50
impairment (2.33,2.65))  (2.27,2.63)*  (2.30,2.86)!  (2.38,3.26)) = (2.45,3.00)"  (2.18,2.60)}  (1.83,2.59)  (1.49,2.48)%  (3.32,3.67)
Prevalent Chronic
Conditions
Arthritis 0.08 0.09 0.04 -0.16 0.10 0.12 X 0.13 0.13 -0.10 (;0.18,
(-.0003,0.15)  (-0.007, 0.18) (-0.09, 0.16) (-0.40, 0.08) (-0.03,0.23)  (0.006, 0.23) (-0.11, 0.38) (-0.05,0.32)  -0.008)
Asthma 0.10 0.09 0.17 0.03 0.10 0.20 -0.11 0.07 0.08
(-0.04, 0.24) (-0.06, 0.24) (-0.11, 0.45) (-0.42, 0.48) (-0.14, 0.34) (-0.001, 0.40) (-0.62, 0.39) (-0.22, 0.35) (-0.07, 0.24)
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Cognitive Impairment-

Model 1 Sex Stratified Models Age Stratified Models Stratified Models
No cognitive . Cog_nitive
Females Males Age 65-74 Age 75-84 Age 85-94 Age 95-105 impairment impairment
(n=54,953) (n=22,212) (n=7,859) (n=25,703) (n=36,676) (n=6,927) - present
(n=18,426) .
(n = 58,739)
Cancer 012 015 -0.06 -0.09 016 -0.08 -0.17 020 02
(-0.19, -0.04)"  (-0.25,-0.06)"  (-0.20,0.06)  (-0.36,0.18)  (-0.29,-0.03)"  (-0.20,0.02)  (-0.43,0.08)  (-0.38,-0.03)" (-0.30, -0.12)}
Chronic kidney 031 0.26 0.40 0.39 0.32 0.31 0.32 0.22 0.26,
disease (0.22,0.40)!  (0.15, 0.37)* (0.24,0.55)f  (0.09,0.68)°  (0.17,0.48)  (0.18,0.44)"  (0.02,0.62)°  (0.03,0.41)"  (0.15,0.36)"
Coronary artery -0.13 -0.11 -0.18 -0.29 -0.04 -0.15 -0.19 -0.25 -0.17
disease (-0.21,-0.05)"  (-0.20,-0.02)" (-0.32,-0.04)" (-0.56,-0.02)" (-0.17,0.10)  (-0.26,-0.04)"  (-0.44,0.05)  (-0.43,-0.08)" (-0.26, -0.07)}
Chronic
obstructive 0.07 0.09 -0.04 00 g 2y 5 05.021) 0.11 0.16 023
pulmonary (-0.17,0.02)  (-0.21,0.02)  (-0.20,0.12)  (-0.38,0.21) S Rt (-0.21,0.44)  (-0.35,0.03)  (-0.34, -0.12)}
disease
Dementia -0.22 032 0.02 041 -0.39 -0.10 0.21 025 0.23
(-0.35,-0.10)"  (-0.47,-0.17)*  (-0.20,0.23)  (-0.72,-0.10)" (-0.61,-0.17)}  (-0.29,0.08)  (-0.16,0.59)  (-0.43,-0.06)"  (0.06, 0.40)
Diabetes -0.06 -0.03 -0.12 -0.24 -0.10 -0.004 032 034 012
(-0.14,0.02)  (-0.13,0.07)  (-0.25,0.01)  (-0.49,0.009)  (-0.23,0.03)  (-0.12,0.12)  (0.04, 0.60) (-0.52,-0.16)!  (-0.21, -0.03)
Epilepsy 047 0.61 0.20 0.47 0.36 060 -0.05 0.13 0.62
(0.32,0.61)F  (0.44, 0.78)* (-0.03,0.44)  (0.16,0.77)"  (0.14,0.58)" (0.37,0.84)f  (-0.77,0.67)  (-0.23,0.49)  (0.46, 0.79)*
0.41
. 0.36 0.36 0.37 0.31 0.35 0.34 0.47 0.20
Heart failure (0.27,046)°  (0.25,047)% (020,053}  (:0.009,0.63) (24098 (455 048" (006,061)°  (0.29,0.65)°  (0.09,031)"
'&'mbpara'ys's 178 181 179 159 193 L7 11153)4)i 254 144
amputation (1.63,1.93)f  (1.63,2.00)0%  (1.55,2.02)%  (1.27,1.91)*  (1.70,2.17)} (1.55, 1.99)* e (2.24,2.83)F  (1.27,1.60)*
Mood disorder 030 032 026 -0.10 0.20 044 0.38 0.42 015
(0.22,0.38)f  (0.23,0.42)  (0.12,0.41)¢ (-0.33,0.14)  (0.08,0.33)" (0.33,055)f (0.12,0.64)"  (0.23,0.60)°  (0.06, 0.24)°
Parkinson’s 1.75 1.79 1.72 1.61 1.87 1.66 1.66 2.18 1.54
disease (1.63,1.87)%  (1.63,1.95)%  (1.53,1.91)*  (1.25,1.97)!  (1.69, 2.06) (1.46,1.86)"  (1.09,2.23)}  (1.89,247)}  (1.41,1.67)"
Siﬁl?ﬂﬁﬁa' 0.03 0.11 -0.10 -0.24 0.01 0.13 0.001 -0.18 -0.03
disease (-0.10,0.16)  (-0.05,0.27)  (-0.31,0.11)  (-0.65,0.17)  (-0.21,0.23)  (-0.06,0.31)  (-0.44,0.45)  (-0.43,0.06)  (-0.18,0.13)
Psychiatric
fﬁ:ﬁggﬁ:;ﬁg? -0.42 039 046 061 038 035 -0.20 0.65 0.39
and (-0.50,-0.33) (-0.49,-0.29)" (-0.62, -0.31)*  (-0.84, -0.39)* (-0.52,-0.24)"  (-0.48,-0.23)"  (-0.49,0.09)  (-0.83,-0.46)" (-0.48,-0.30)}
dementia
Stroke 0.46 0.48 0.45 0.39 0.48 0.45 0.56 0.68 0.35
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Cognitive Impairment-

Model 1 Sex Stratified Models Age Stratified Models Stratified Models
No cognitive Cognitive
Females Males Age 65-74 Age 75-84 Age 85-94 Age 95-105 impairment impairment
(n=54,953) (n=22,212) (n=7,859) (n=25,703) (n=36,676) (n=6,927) (n=18,426) present
: (n = 58,739)
(0.38,0.55)f  (0.37,0.58)* (0.29, 0.60)* (0.13, 0.66)"  (0.34, 0.63)" (0.32,0.58)"  (0.28, 0.83)* (0.49, 0.86)* (0.25, 0.44)*

Model 1: Adjusted for resident age, sex, marital status, pre-admission neighborhood income quintile, number of days since admission to long-term care home;
includes random intercept for long-term care homes

Reference: Variable category is the reference group for all other categories within that variable.

“p-value <0.05

p-value <0.01

fp-value <0.0001

N/A — Not applicable; variable not included in indicated model.



Appendix 3.10: Sensitivity of Model 1 Findings to Unmeasured

LTCH Variables and Lack of adjustment for Long-Term Care

Homes
e Model 1 with no
Variables Model 1 Model 1 with fixed Random Effects for
effect for LTCHs
LTCHs
Estimate (95% CI) Estimate (95% CI) Estimate (95% CI)

Resident
Characteristics
Age

65— 74 Reference Reference Reference

75 -84 0.04 (-0.08, 0.17) 0.04 (-0.09, 0.17) 0.12 (-0.01, 0.25)

85-94 0.18 (0.04, 0.31)" 0.17 (0.04, 0.31)" 0.27 (0.12, 0.42)*

95+ 0.61 (0.42, 0.80)* 0.60 (0.42, 0.78)* 0.76 (0.55, 0.97)¢
Sex

Female Reference Reference Reference

Male -0.37 (-0.46, -0.28)* -0.36 (-0.45, -0.28)! -0.40 (-0.50, -0.30)*
Marital Status

Married Reference Reference Reference

Widowed -0.41 (-0.50, -0.31)* -0.41 (-0.50, -0.31)* -0.38 (-0.49, -0.27)*

Never married,
separated or
divorced

-0.60 (-0.73, -0.48)¢

-0.61 (-0.73, -0.49)’

-0.55 (-0.70, -0.41)*

Missing data on
marital status

-0.64 (-0.96, -0.32)¢

-0.64 (-0.96, -0.32)’

-0.64 (-1.08, -0.19)"

Pre-LTCH

Neighborhood

Income Quintile
1 (low) Reference Reference Reference
2 0.13 (0.01, 0.26)" 0.13 (0.02, 0.25)" 0.14 (-0.02, 0.30)
3 0.19 (0.07, 0.31)* 0.20 (0.08, 0.31)F 0.10 (-0.07, 0.28)
4 0.29 (0.17, 0.41)} 0.28 (0.16, 0.40)* 0.30 (0.13, 0.48)"
5 (high) 0.23 (0.10, 0.37)7 0.23(0.11, 0.35)} 0.25 (0.05, 0.45)"
Missing data 0.29 (0.14, 0.44)} 0.29 (0.14, 0.43)} 0.23 (-0.02, 0.48)

Days in LTC Prior
to Index Date

0 - 4 months

Reference

Reference

Reference

> 4 months - 12
months

-0.65 (-0.78, -0.52)*

-0.65 (-0.76, -0.54)"

-0.65 (-0.80, -0.49)"

> 1 year - 2 years

-0.75 (-0.89, -0.62)"

-0.75 (-0.86, -0.64)"

-0.71 (-0.87, -0.54)F

> 2 years - 3 years

-0.65 (-0.78, -0.51)*

-0.65 (-0.78, -0.52)"

-0.61 (-0.78, -0.44)*

> 3 years

-0.31 (-0.44, -0.17)F

-0.31 (-0.41, -0.20)"

-0.29 (-0.46, -0.13)*

Prevalent
Geriatric
Syndromes

Balance
impairment

5.69 (5.51, 5.87)"

5.72 (5.62, 5.81)"

5.35 (5.12, 5.59)"

Bowel
incontinence

453 (4.38, 4.68)"

4.52 (4.43, 4.61)*

461 (4.43, 4.78)"

Cognition

Intact/borderline

Reference

Reference

Reference

Mild/moderate
impairment

1.67 (1.55, 1.79)!

1.67 (157, 1.77)

1.68 (1.53, 1.83)!

257



Model 1 with fixed

Model 1 with no

Variables Model 1 Random Effects for
effect for LTCHs LTCHs
Estimate (95% CI) Estimate (95% CI) Estimate (95% CI)
Moderate-
severe/severe 5.27 (5.10, 5.44)* 5.26 (5.14, 5.39)¢ 5.33 (5.13, 5.53)¢
impairment
Hearing
impairment
None Reference Reference Reference
Hearing 0.03 (-0.08, 0.14) 0.03 (-0.07, 0.14) -0.02 (-0.14, 0.10)
impaired
Missing data 0.66 (-0.15, 1.46) 0.66 (-0.14, 1.46) 0.75 (-0.18, 1.68)
Body mass index
(BMI)
BMI < 18.5 Reference Reference Reference
égj SBMIS  054(.068 -040))  -054(-0.67,-041))  -0.57 (:0.71, -0.42)!
25<BMI<30  -0.87 (-1.03, -0.72) -0.87 (-1.01, -0.73)* -0.97 (-1.14, -0.81)*
BMI > 30 -0.59 (-0.75, -0.43)* -0.58 (-0.73, -0.44)* -0.72 (-0.91, -0.53)*
Pain
None Reference Reference Reference

Less than daily
pain

0.29 (0.19, 0.39)*

0.30 (0.21, 0.39)"

0.12 (-0.02, 0.26)

Daily or severe

0.82 (0.70, 0.94)*

0.84 (0.73, 0.94)"

0.56 (0.38, 0.75)

daily pain
Pressure ulcer 2.67 (252, 2.82)° 2.67 (252, 2.82)° 2.72 (2.56, 2.88)°
Urinary 4.19 (4.04, 4.35) 4.19 (4.10, 4.28)" 4.22 (4.05, 4.40)*
incontinence
Visual
impairment
None Reference Reference Reference
Moderate 0.68 (0.59, 0.77)’ 0.68 (0.60, 0.76)° 0.73 (0.62, 0.85)!
impairment
_ Severe 2.49 (2.33, 2.65)" 2.50 (2.36, 2.64)" 2.40 (2.22, 2.57)¢
impairment
Prevalent Chronic
Conditions
Arthritis 0.08 (-.0003, 0.15) 0.08 (0.0003, 0.15)" 0.08 (-0.01, 0.17)
Asthma 0.10 (-0.04, 0.24) 0.09 (-0.04, 0.23) 0.20 (0.04, 0.35)"
Cancer -0.12 (-0.19, -0.04)" -0.11 (-0.19, -0.03)" -0.18 (-0.27, -0.10)!

Chronic kidney
disease

0.31 (0.22, 0.40)

0.31 (0.22, 0.39)¢

0.35 (0.24, 0.45)"

Coronary artery
disease

-0.13 (-0.21, -0.05)

-0.13 (-0.20, -0.05)"

-0.17 (-0.28, -0.07)"

Chronic
obstructive
pulmonary
disease

-0.07 (-0.17, 0.02)

-0.07 (-0.16, 0.02)

-0.09 (-0.20, 0.01)

Dementia

-0.22 (-0.35, -0.10)°

-0.23 (-0.34, -0.12)°

-0.21 (-0.39, -0.03)°

Diabetes

-0.06 (-0.14, 0.02)

-0.06 (-0.14, 0.01)

0.06 (-0.04, 0.16)

Epilepsy

0.47 (0.32, 0.61)°

0.47 (0.33, 0.61)"

0.47 (0.32, 0.62)"

Heart failure

0.36 (0.27, 0.46)"

0.36 (0.27, 0.45)"

0.38 (0.28, 0.49)"

Limb paralysis or
amputation

1.78 (1.63, 1.93)¢

1.77 (1.63, 1.90)*

2.00 (1.84, 2.16)"

Mood disorder

0.30 (0.22, 0.38)°

0.30 (0.22, 0.37)°

0.35 (0.26, 0.45)°

Parkinson’s
disease

1.75 (1.63, 1.87)!

1.74 (1.62, 1.87)"

1.82 (1.69, 1.94)!
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Model 1 with fixed

Model 1 with no

Variables Model 1 Random Effects for
effect for LTCHs LTCHs
Estimate (95% CI) Estimate (95% CI) Estimate (95% CI)
Peripheral
vascular 0.03 (-0.10, 0.16) 0.04 (-0.09, 0.16) -0.03 (-0.18, 0.12)
disease
Psychiatric

conditions other
than depression
and dementia

-0.42 (-0.50, -0.33)"

-0.42 (-0.50, -0.33)

-0.39 (-0.49, -0.29)*

Stroke

0.46 (0.38, 0.55)"

0.47 (0.39, 0.55)°

0.46 (0.36, 0.55)"

Random Effects

\y 1.58 1.66 N/A
\o 4.90 4,90 N/A
Residual Variance  N/A N/A 5.16
Derived Estimates

R? 0.627 0.624 0.626

0.095

0.103

N/A

p
Model 1: Adjusted for resident age, sex, marital status, pre-admission neighborhood income quintile, number of
days since admission to long-term care home; includes random intercept for long-term care homes
Reference: Variable category is the reference group for all other categories within that variable.

“p-value <0.05
fp-value <0.01
fp-value <0.0001

\/a//: Square root of between-long-term care home variance

\o: Square root of within-long-term care home variance
The null model of disability containing only random LTCH intercepts and no explanatory resident or LTCH
variables had a within-LTCH variance of 66.91 and a between-LTCH variance of 4.16; variances from all
multivariable models were compared to these values to estimate proportion of variance explained (R?).

R2: The proportional reduction in the estimated total residual variance compared to the null model (Model 1)
p: Proportion of variance that is explained by LTCH characteristics = y/(y+0)



Appendix 3.11: Sensitivity of Model 1 Findings to Coding of

Chronic Conditions

Model 1 with Chronic

Model 1 with Chronic

Conditions Coded o
Variables Model 1 Using Health So_ndltlons Coded
2 - sing RAI-MDS Data
Adr_nlnlstratlve only
Claims Only
Estimate (95% CI) Estimate (95% CI) Estimate (95% CI)
Resident
Characteristics
Age
65 - 74 Reference Reference Reference
75 -84 0.04 (-0.08, 0.17) -0.07 (-0.19, 0.05) 0.08 (-0.04, 0.21)
85-94 0.18 (0.04, 0.31)" -0.01 (-0.15, 0.12) 0.23 (0.09, 0.36)"
95+ 0.61 (0.42, 0.80)¢ 0.36 (0.17, 0.54)* 0.64 (0.46, 0.83)¢
Sex
Female Reference Reference Reference
Male -0.37 (-0.46, -0.28)* -0.32 (-0.41, -0.23)* -0.37 (-0.46, -0.28)*
Marital Status
Married Reference Reference Reference
Widowed -0.41 (-0.50, -0.31)* -0.42 (-0.51, -0.32)* -0.41 (-0.51, -0.32)*

Never married,
separated or
divorced

-0.60 (-0.73, -0.48)"

-0.63 (-0.75, -0.50)"

-0.63 (-0.76, -0.51)*

Missing data on
marital status

-0.64 (-0.96, -0.32)*

-0.67 (-1.00, -0.35)"

-0.67 (-0.99, -0.34)"

Pre-LTCH

Neighborhood

Income Quintile
1 (low) Reference Reference Reference
2 0.13 (0.01, 0.26)" 0.14 (0.01, 0.26)" 0.15 (0.02, 0.27)"
3 0.19 (0.07, 0.31)F 0.20 (0.08, 0.32)f 0.20 (0.09, 0.32)*
4 0.29 (0.17, 0.41)* 0.30 (0.17, 0.42)¢ 0.30 (0.18, 0.42)*
5 (high) 0.23 (0.10, 0.37)* 0.25(0.11, 0.38)* 0.24 (0.11, 0.38)*
Missing data 0.29 (0.14, 0.44)} 0.32 (0.17,0.47)! 0.30 (0.15, 0.46)*

Days in LTC Prior
to Index Date

0 - 4 months

Reference

Reference

Reference

> 4 months - 12
months

-0.65 (-0.78, -0.52)"

-0.60 (-0.73, -0.47)*

-0.65 (-0.78, -0.52)"

> 1 year - 2 years

-0.75 (-0.89, -0.62)"

-0.69 (-0.82, -0.55)"

-0.78 (-0.91, -0.64)"

> 2 years - 3 years

-0.65 (-0.78, -0.51)°

-0.57 (-0.71, -0.43)°

-0.68 (-0.82, -0.54)°

> 3 years

-0.31 (-0.44, -0.17)°

-0.13 (-0.27, 0.005)

-0.36 (-0.50, -0.23)°

Prevalent
Geriatric
Syndromes

Balance
impairment

5.69 (5.51, 5.87)"

5.83 (5.65, 6.01)*

5.70 (5.51, 5.88)

Bowel
incontinence

4.53 (4.38, 4.68)"

4.60 (4.44, 4.75)}

4.55 (4.40, 4.71)*

Cognition

Intact/borderline

Reference

Reference

Reference

Mild/moderate
impairment

1.67 (1.55, 1.79)¢

1.64 (1.52, 1.76)*

1.77 (1.64, 1.89)¢
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Model 1 with Chronic
Conditions Coded

Model 1 with Chronic
Conditions Coded

Variables Model 1 Using Health Using RAI-MDS Data
Adr_nlnlstratlve Only
Claims Only
Estimate (95% CI) Estimate (95% CI) Estimate (95% CI)
Moderate-
severe/severe 5.27 (5.10, 5.44)* 5.20 (5.03, 5.37)¢ 5.41 (5.23, 5.58)*
impairment
Hearing
impairment
None Reference Reference Reference
_ Hearing 0.03 (-0.08, 0.14) 0.007 (-0.10, 0.12) 0.02 (-0.08, 0.13)
impaired
Missing data 0.66 (-0.15, 1.46) 0.60 (-0.20, 1.40) 0.70 (-0.12, 1.51)
Body mass index
(BMI)
BMI < 18.5 Reference Reference Reference
ég's SBMIS  54(.068,-040))  -053(-067,-039)°  -053(-0.67, -0.39)¢
25 < BMI <30 -0.87 (-1.03, -0.72)* -0.84 (-0.99, -0.69)* -0.86 (-1.01, -0.71)*
BMI > 30 -0.59 (-0.75, -0.43)* -0.56 (-0.72, -0.40)* -0.58 (-0.74, -0.42)*
Pain
None Reference Reference Reference

Less than daily
pain

0.29 (0.19, 0.39)*

0.31 (0.21, 0.41)*

0.28 (0.18, 0.37)*

Daily or severe

0.82 (0.70, 0.94)*

0.84 (0.72, 0.97)*

0.79 (0.67, 0.91)*

daily pain
Pressure ulcer 2.67 (2.52,2.82)* 2.75 (2.60, 2.90)¢ 2.67 (2.52, 2.82)*
Urinary 4.19 (4.04, 4.35)} 4.23 (4.07, 4.39) 4.21 (4.05, 4.37)}
incontinence
Visual
impairment
None Reference Reference Reference
Moderate 0.68 (0.59, 0.77) 0.70 (0.61, 0.78)" 0.68 (0.59, 0.77)*
impairment
_ Severe 2.49 (2.33, 2.65)" 2.48 (2.32, 2.64)! 2.49 (2.32, 2.64)'
impairment
Prevalent Chronic
Conditions
Arthritis 0.08 (-.0003, 0.15) 0.05 (-0.03, 0.12) 0.10 (0.02, 0.17)"
Asthma 0.10 (-0.04, 0.24) 0.06 (-0.12, 0.24) 0.10 (-0.07, 0.28)
Cancer -0.12 (-0.19, -0.04)" -0.14 (-0.22, -0.05)" -0.02 (-0.13, 0.09)

Chronic kidney
disease

0.31 (0.22, 0.40)*

0.36 (0.26, 0.46)"

0.23 (0.11, 0.35)*

Coronary artery
disease

-0.13 (-0.21, -0.05)"

-0.08 (-0.17, 0.0008)

-0.11 (-0.21, -0.01)"

Chronic

obstructive -0.07 (-0.17, 0.02) 0.02 (-0.09, 0.13) -0.07 (-0.17, 0.03)
pulmonary

disease

Dementia -0.22 (-0.35, -0.10)" -0.21 (-0.33, -0.10) -0.40 (-0.50, -0.30)¢
Diabetes -0.06 (-0.14, 0.02) -0.01 (-0.10, 0.07) -0.02 (-0.10, 0.06)
Epilepsy 0.47 (0.32, 0.61)} 0.38 (0.19, 0.57)F 0.55 (0.38, 0.71)F

Heart failure

0.36 (0.27, 0.46)°

0.36 (0.27, 0.46)"

0.29 (0.17, 0.40)°

Limb paralysis or
amputation

1.78 (1.63, 1.93)¢

-0.07 (-0.21, 0.06)

1.75 (1.60, 1.91)*

Mood disorder

0.30 (0.22, 0.38)°

-0.02 (-0.12, 0.09)

0.31 (0.23, 0.39)°
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Model 1 with Chronic

Conditions Coded Model 1 with Chronic

Conditions Coded

Variables Model 1 Using Health Using RAI-MDS Data
Administrative Only
Claims Only
Estimate (95% CI) Estimate (95% CI) Estimate (95% CI)
g.afkms"“ S 1.75 (1.63, 1.87)* 1.75 (1.61, 1.88)¢ 1.82 (1.69, 1.95)¢
isease
Peripheral
vascular 0.03 (-0.10, 0.16) -0.11 (-0.33, 0.11) 0.08 (-0.06, 0.23)
disease
Psychiatric
conditionsother 1> 50 033):  -0.39 (049, -0.29)!  -0.45(-0.57, 0.33)’
than depression
and dementia
Stroke 0.46 (0.38, 0.55)* 0.98 (0.88, 1.07)* 0.40 (0.31, 0.49)*
Random Effects
Vy 1.58 1.61 1.59
O 4.90 4.93 4.90
Derived Estimates
R? 0.627 0.622 0.626
p 0.095 0.096 0.095

Model 1: Adjusted for resident age, sex, marital status, pre-admission neighborhood income quintile, number of
days since admission to long-term care home; includes random intercept for long-term care homes

Reference: Variable category is the reference group for all other categories within that variable.

“p-value <0.05

p-value <0.01

fp-value <0.0001

\/a//: Square root of between-long-term care home variance

\o: Square root of within-long-term care home variance

The null model of disability containing only random LTCH intercepts and no explanatory resident or LTCH
variables had a within-LTCH variance of 66.91 and a between-LTCH variance of 4.16; variances from all
multivariable models were compared to these values to estimate proportion of variance explained (R?).

R2: The proportional reduction in the estimated total residual variance compared to the null model (Model 1)
p: Proportion of variance that is explained by LTCH characteristics = y/(y+6)



Appendix 3.12: Sensitivity of Model 2 Findings to Exclusion of

Admission Assessments

Of the 77,165 residents included in the Study 2 sample, data for 9,302 of them came from
assessments done at their admission to long-term care. Because such residents had not been
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exposed to the conditions of the long-term care home, it is possible that their inclusion weakened

the association between resident disability and long-term care home characteristics. This

sensitivity test examined whether this was the case. The table below illustrates that the exclusion

of data from admission assessments has no effect on the findings from Study 2. Coefficient

estimate sizes are unchanged in the version of Model 2 re-run in the sample of residents (n =

67,863) whose assessment data were not from admission assessments.

Model 2!!
(n =77, 165)

Model 2 in Sample Excluding
Admission Assessments

(n = 67,863)

Estimate (95% ClI)

Estimate (95% CI)

Constant 2.70 (2.18, 3.22)* 2.65 (2.10, 3.20)
Resident Characteristics
Age
65— 74 Reference Reference
75— 84 0.04 (-0.08, 0.16) 0.03 (-0.10, 0.16)
85-94 0.18 (0.04, 0.31)" 0.15 (0.01, 0.29)"
95+ 0.61 (0.42, 0.79)* 0.60 (0.41, 0.80)*
Sex
Female Reference Reference
Male -0.36 (-0.46, -0.27)* -0.36 (-0.46, -0.27)*
Marital Status
Married Reference Reference
Widowed -0.41 (-0.50, -0.31)* -0.43 (-0.53, -0.33)¢

Never married, separated or
divorced

-0.60 (-0.73, -0.48)*

-0.60 (-0.73, -0.47)*

Missing data on marital status

-0.64 (-0.97, -0.32)°

-0.60 (-0.94, -0.25)"

Pre-LTCH Neighborhood Income
Quintile

1 (low)

Reference

Reference

2

0.12 (0.002, 0.25)"

0.08 (-0.04, 0.21)

3

0.18 (0.06, 0.30)"

0.17 (0.05, 0.29)°

4

0.27 (0.15, 0.39)°

0.29 (0.16, 0.41)°

5 (high)

0.23 (0.09, 0.36)"

0.19 (0.05, 0.34)

Missing data

0.28 (0.13, 0.43)°

0.25 (0.10, 0.40)"

Days in LTCH Prior to Index
Date

0 - 4 months

Reference

Reference

> 4 months - 12 months

-0.65 (-0.78, -0.52)"

-0.69 (-0.84, -0.55)"

> 1 year - 2 years

-0.76 (-0.89, -0.62)"

-0.82 (-0.97, -0.67)°

> 2 years - 3 years

-0.65 (-0.78, -0.51)"

-0.72 (-0.88, -0.57)"

> 3 years

-0.30 (-0.44, -0.17)°

-0.41 (-0.55, -0.27)°

Prevalent Geriatric Syndromes

Balance impairment

5.66 (5.48, 5.84)

5.67 (5.48, 5.86)"




Model 2!!
(n=77, 165)

Model 2 in Sample Excluding
Admission Assessments

(n = 67,863)

Estimate (95% CI)

Estimate (95% CI)

Bowel incontinence

452 (4.37, 4.67)"

457 (4.41, 4.73)"

Cognition

Intact/borderline

Reference

Reference

Mild/moderate impairment

1.66 (1.54, 1.78)!

1.80 (1.66, 1.93)

Moderate-severe/severe

5.26 (5.09, 5.43)"

5.42 (5.24, 5.60)"

impairment

Hearing impairment
None Reference Reference
Hearing impaired 0.03 (-0.08, 0.13) -0.02 (-0.13, 0.10)
Missing data 0.67 (-0.11, 1.46) 0.61 (-0.19, 1.41)

Body mass index (BMI)

BMI < 18.5

Reference

Reference

18.5<BMI <25

-0.54 (-0.68, -0.40)"

-0.59 (-0.74, -0.45)"

25 < BMI <30 -0.88 (-1.03, -0.72)* -0.88 (-1.04, -0.72)*

BMI > 30 -0.60 (-0.76, -0.44)* -0.62 (-0.79, -0.45)*
Pain

None Reference Reference

Less than daily pain

0.29 (0.19, 0.39)°

0.26 (0.16, 0.37)F

Daily or severe daily pain

0.83 (0.70, 0.95)°

0.75 (0.62, 0.88)"

Pressure ulcer

2.67 (2.52, 2.82)°

2.59 (2.44, 2.75)"

Urinary incontinence

4.20 (4.04, 4.35)°

4.39 (4.22, 4.55)F

Visual impairment

None

Reference

Reference

Moderate impairment

0.68 (0.59, 0.76)°

0.64 (0.52, 0.73)"

Severe impairment

2.49 (2.33, 2.65)°

2.47 (2.31, 2.63)

Prevalent Chronic Conditions

Acrthritis

0.08 (0.0003, 0.15)"

0.07 (-0.01, 0.15)

Asthma

0.10 (-0.04, 0.24)

0.12 (-0.03, 0.26)

Cancer

-0.12 (-0.19, -0.04)

-0.12 (-0.20, -0.03)"

Coronary artery disease

-0.13 (-0.21, -0.05)"

-0.14 (-0.23, -0.06)"

Chronic obstructive pulmonary

disease

-0.07 (-0.17, 0.02)

-0.09 (-0.19, 0.01)

Dementia

-0.23 (-0.36, -0.11)"

-0.17 (-0.31, -0.04)"

Diabetes

-0.06 (-0.14, 0.02)

-0.06 (-0.14, 0.02)

Epilepsy

0.47 (0.33,0.62)"

0.48 (0.33,0.63)"

Heart failure

0.36 (0.27, 0.45)°

0.35 (0.25, 0.44)°

Kidney disease

0.31 (0.22, 0.40)°

0.25 (0.15, 0.35)°

Limb paralysis or amputation

1.77 (1.62, 1.92)¢

1.75 (1.60, 1.91)¢

Mood disorder

0.30 (0.22, 0.38)°

0.27 (0.19, 0.35)"

Parkinson’s disease

1.75 (1.63, 1.87)¢

1.71 (1.58, 1.84)°

Peripheral vascular disease

0.03 (-0.10, 0.16)

0.05 (-0.09, 0.19)

Psychiatric conditions other
than depression and dementia

-0.42 (-0.50, -0.33)"

-0.42 (-0.51, -0.33)*

Stroke

0.46 (0.38, 0.55)"

0.43 (0.34, 0.52)"

LTCH Size

Small (<64)

Reference

Reference

Medium (65 — 128)

-0.05 (-0.32, 0.21)

-0.04 (-0.31, 0.23)

Large (129 — 192)

0.08 (-0.24, 0.40)

0.10 (-0.22, 0.42)

Extra-large (>193)

0.25 (-0.13, 0.63)

0.25 (-0.13, 0.64)

Ownership Status

Not-for-profit

Reference

Reference

For-profit

0.23 (0.006, 0.46)"

0.16 (-0.06, 0.39)

Missing data

0.44 (-0.47, 1.35)

0.22 (-0.81, 1.26)
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Model 2 in Sample Excluding
I
(nl\£o7d7eI1265) Admission Assessments

(n = 67,863)

Estimate (95% CI)

Estimate (95% CI)

LTCH Location

Rural

Reference

Reference

Sub-urban

0.14 (-0.22, 0.49)

0.21 (-0.16, 0.57)

Urban

-0.12 (-0.41, 0.15)

-0.11 (-0.39, 0.18)

Mean % residents received

physio- or occupational therapy

(Quartiles)
Lowest quartile Reference Reference
2" quartile 0.17 (-0.13, 0.47) 0.01 (-0.30, 0.33)
3 quartile 0.14 (-0.17, 0.45) -0.22 (-0.53, 0.10)

Highest quartile

-0.05 (-0.35, 0.24)

-0.12 (-0.42, 0.19)

Mean % residents restrained

(Quartiles)
Lowest quartile Reference Reference
2" quartile 0.007 (-0.30, 0.32) 0.21 (-0.10, 0.51)
3 quartile -0.23 (-0.54, 0.07) 0.17 (-0.14, 0.48)

Highest quartile

-0.14 (-0.45, 0.16)

-0.04 (-0.34, 0.25)

Median Resident ADL in each
home (Quartiles)

Lowest quartile

Reference

Reference

2" quartile

1.16 (0.87, 1.46)

1.07 (0.78, 1.37)"

3 quartile

1.62 (1.30, 1.94)

1.54 (1.22, 1.86)*

Highest quartile

2.81(250,3.11)°

2.72 (241, 3.03)°

Random Effects

v 1.21 (1.13,1.28) 1.21 (1.13, 1.29)
Vo 4.90 (4.84, 4.96) 4.86 (4.80, 4.92)
Derived Estimates

R? 0.642 0.647

P 0.057 0.058

Model 2: Adjusted for resident age, sex, marital status, pre-admission neighborhood income quintile, number of
days since admission to long-term care home, as well as the following long-term care home variables: size,
ownership type, location, proportion of residents who recently received physiotherapy or occupation therapy,
proportion of residents restrained, and median resident disability. Also a random intercept for long-term care homes.
Reference: Variable category is the reference group for all other categories within that variable.

“p-value <0.05

p-value <0.01

*p-value <0.0001

\/y/: Square root of between-long-term care home variance

\o: Square root of within-long-term care home variance

The null model of disability containing only random LTCH intercepts and no explanatory resident or LTCH
variables had a within-LTCH variance of 66.91 and a between-LTCH variance of 4.16; variances from all
multivariable models were compared to these values to estimate proportion of variance explained (R?).

R2: The proportional reduction in the estimated total residual variance compared to the null model (Model 1)
p: Proportion of variance that is explained by LTCH characteristics = y/(y+0)
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Appendix 3.13: Correlation between LTCH Variables

Table 3.13a below examines the correlation between continuous LTCH variables and the
associations between categorical LTCH variables. The highest level of correlation between
LTCH variables in their continuous form is +0.22 (p<0.0001), between the median ADL LFS for

all residents in a home and the percent of residents restrained in that home.

Table 3.13b shows that a larger proportion of extra-small, small and medium-sized long-term
care homes are for-profit, whereas a majority (54.8%) of extra-large homes are not-for-profit.
Table 3.13c shows that extra-small and small long-term care homes tended to exist more in rural

areas, whereas medium and large long-term care homes were predominantly in urban areas.

Table 3.13a: Pearson Correlation Coefficients for Continuous LTCH Variables

Median Resident Mean % residents Mean % residents
ADL in each home restrained received physio- or
(Quartiles) occupational therapy
(Quartiles)

Median Resident ADL ineach  1.00 0.22182 0.15350

home (Quartiles) <.0001 0.001

Mean % residents restrained 0.22182 1.00 -0.00236
<0.0001 0.9534

Mean % residents received 0.15350 -0.00236 1.00

physio- or occupational <0.0001 0.9534

therapy (Quartiles)
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Table 3.13b: Frequency of Different LTCH Size Cateqories by Different LTCH Ownership
Cateqgories

Ownership status

. . Missing Total
Not for profit  For profit Data
LTCH Size 35 89 4 128
Frequency
small Percent 5.7 145 0.6 20.8
Row % 27.3 69.5 3.1
Column % 154 23.5 50.0
Frequency 83 162 3 248
Medium Percent 13.5 26.4 0.5 40.4
Row % 33.5 65.3 1.2
Column % 36.4 42.9 37.5
Frequency 64 90 0 154
Large Percent 10.4 14.7 0.00 25.1
Row % 41.6 58.4 0.00
Column % 28.1 23.8 0.00
Frequency 46 37 1 84
Extra Large Percent 7.5 6.0 0.2 13.7
Row % 54.8 44.0 1.2
Column % 20.2 9.8 12.5
Total Frequency

Percent 37.1 61.6 1.3 100.0
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Table 3.13c: Frequency of Different LTCH Size Categories by Different LTCH Location
Cateqgories

LTCH Location

LTCH Size Rural Sub-urban Urban Total
Frequency 61 25 42 128
small Percent 9.9 4.1 6.8 20.8
Row % 47.7 19.5 32.8
Column % 44.8 25.8 11.0
Frequency 65 43 140 248
Medium Percent 10.6 7.0 22.8 40.4
Row % 26.2 17.3 56.4
Column % 47.8 44.3 36.8
Frequency 10 22 122 154
Large Percent 1.6 3.6 19.9 25.1
Row % 6.5 14.3 79.2
Column % 7.4 22.7 32.0
Frequency 0 7 77 84
Percent 0.00 1.1 12.5 13.7
Extra Large Row % 0.00 8.3 91.7
Column % 0.00 7.2 20.2
Frequency 136 97 381 614
Total

Percent 22.2 15.8 62.0 100.0
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Appendix 3.14: Sensitivity of Model 1 to Varying Levels of

Adjustment for LTCH Effects

The models in this table tested the sensitivity of Study 2 Model 1 to varying degrees of

adjustment for LTCH effects on disability.

“Model 1 with fixed effects for LTCHs” shows that adjustment for effects of unmeasured

features of LTCHs on disability does not significantly increase the amount of variance explained

by LTCHs, nor does it change the effects of geriatric syndromes or chronic conditions on

disability.

“Model 1 without random or fixed effects for LTCHs” reports the findings from a simple linear

regression of Model 1, with no adjustment for clustering of residents within LTCHSs. Other than

yielding statistically (but not clinically) smaller effects of balance impairment and daily or severe

pain on disability, the findings from Model 1 were unchanged by the absence of adjustment for

clustering of residents in LTCHes.

Model 1 with fixed effect

Model 1 without random

Variables Model 1 for LTCHs or fixed effect for LTCHs
Resident
Characteristics
Age
65— 74 Reference Reference Reference
75— 84 0.04 (-0.08, 0.17) 0.04 (-0.09, 0.17) 0.12 (-0.03, 0.25)
85-94 0.18 (0.04, 0.31)" 0.17 (0.04, 0.31)" 0.27 (0.13, 0.41)*
95+ 0.61 (0.42, 0.80)* 0.60 (0.42, 0.78)* 0.76 (0.58, 0.95)*
Sex
Female Reference Reference Reference
Male -0.37 (-0.46, -0.28) * -0.36 ( -0.45, -0.28)* -0.40 (-0.49, -0.31)*
Marital Status
Married Reference Reference Reference
Widowed -0.41 (-0.50, -0.31)* -0.41 (-0.50, -0.31)* -0.38 (-0.48, -0.28)*

Never married,
separated or
divorced

-0.60 (-0.73, -0.48)"

-0.61 (-0.73, -0.49)"

-0.55 (-0.68, -0.43)"

Missing data on
marital status

-0.64 (-0.96, -0.32)"

-0.64 (-0.96, -0.32)*

-0.64 (-0.97, -0.31)"

Pre-LTC Income

Quintile
1 (low) Reference Reference Reference
2 0.13(0.01, 0.26)" 0.13 (0.02, 0.25)" 0.14 (0.02, 0.26)"
3 0.19 (0.07, 0.31)7 0.20 (0.08, 0.31)7 0.10 (-0.01, 0.22)
4 0.29 (0.17, 0.41)} 0.28 (0.16, 0.40)¢ 0.30 (0.18, 0.42)"
5 (high) 0.23 (0.10, 0.37)f 0.23 (0.11, 0.35)¢ 0.25 (0.13, 0.38)*
Missing data 0.29 (0.14, 0.44)} 0.29 (0.14, 0.43)* 0.23 (0.10, 0.36)*

Days in LTC Prior to
Index Date
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Model 1 with fixed effect
for LTCHs

Model 1 without random

Model 1 or fixed effect for LTCHs

Variables

0 - 4 months

Reference

Reference

Reference

> 4 months - 12
months

-0.65 (-0.78, -0.52)"

-0.65 (-0.76, -0.54)"

-0.65 (-0.76, -0.53)"

> 1 year - 2 years

-0.75 (-0.89, -0.62)"

-0.75 (-0.86, -0.64)

-0.71 (-0.82, -0.59)°

> 2 years - 3 years

-0.65 (-0.78, -0.51)"

-0.65 (-0.78, -0.52)"

-0.61 (-0.74, -0.47)F

> 3 years

-0.31 (-0.44, -0.17)!

-0.31 (-0.41, -0.20)"

-0.29 (-0.40, -0.19)"

Prevalent Geriatric
Syndromes

Balance impairment

5.69 (551, 5.87)"

5.72 (5.62, 5.81)"

5.35 (5.26, 5.45)"

Bowel incontinence

4.53 (4.38, 4.68)!

452 (4.43,4.61)

461 (451, 4.70)°

Cognition

Intact/borderline

Reference

Reference

Reference

Mild/moderate
impairment

1.67 (155, 1.79)

1.67 (157, 1.77)!

1.68 (1.58, 1.78)!

Moderate-
severe/severe
impairment

5.27 (5.10, 5.44)*

5.26 (5.14, 5.39)"

5.33 (5.20, 5.46)"

Hearing impairment

None

Reference

Reference

Reference

Hearing impaired

0.03 (-0.08, 0.14)

0.03 (-0.07, 0.14)

-0.02 (-0.13, 0.09)

Missing data 0.66 (-0.15, 1.46) 0.66 (-0.14, 1.46) 0.75 (-0.07, 1.57)
BMI

BMI < 18.5 Reference Reference Reference

18.5 <BMI <25 -0.54 (-0.68, -0.40)* -0.54 (-0.67, -0.41)* -0.57 (-0.70, -0.43)*

25 < BMI <30 -0.87 (-1.03, -0.72)} -0.87 (-1.01, -0.73)* -0.97 (-1.12, -0.83)*

BMI > 30 -0.59 (-0.75, -0.43)} -0.58 (-0.73, -0.44)* -0.72 (-0.87, -0.57)*
Pain

None Reference Reference Reference

Less than daily
pain

0.29 (0.19, 0.39)*

0.30 (0.21, 0.39)*

0.12 (0.03, 0.21)"

Daily or severe
daily pain

0.82 (0.70, 0.94)"

0.84 (0.73, 0.94)"

0.56 (0.46, 0.67)"

Pressure ulcer

2.67 (252, 2.82)°

2.67 (252, 2.82)°

2.72 (2.56, 2.87)°

Urinary
incontinence

4.19 (4.04, 4.35)!

4.19 (4.10, 4.28)"

4.22 (4.13, 4.32)"

Visual impairment

None

Reference

Reference

Reference

Maderate 0.68 (0.59, 0.77)* 0.68 (0.60, 0.76)" 0.73 (0.65, 0.81)
impairment
_ Severe 2.49 (2.33, 2.65) 2.50 (2.36, 2.64)} 2.40 (2.25, 2.54)}
impairment
Prevalent Chronic
Conditions
Arthritis 0.08 (-.0003, 0.15) N/A 0.08 (0.002, 0.16)
Asthma 0.10 (-0.04, 0.24) N/A 0.20 (0.06, 0.34)"
Cancer -0.12 (-0.19, -0.04)" N/A -0.18 (-0.26, -0.10)°
g.hm”": Kidney 0.31 (0.22, 0.40)* N/A 0.35 (0.25, 0.44)"
ISsease
coonaryarery  013(021,-005)  NA 1017 (-0.25, -0.09)'
ISease
COPD -0.07 (-0.17, 0.02) N/A -0.09 (-0.19, 0.0005)
Dementia -0.22 (-0.35, -0.10)" N/A -0.21 (-0.32, -0.10)"
Diabetes -0.06 (-0.14, 0.02) N/A 0.06 (-0.02, 0.14)
Epilepsy 0.47 (0.32, 0.61)F N/A 0.47 (0.32, 0.62)"
Heart failure 0.36 (0.27, 0.46)" N/A 0.38 (0.29, 0.47)"
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Variables

Model 1

Model 1 with fixed effect
for LTCHs

Model 1 without random
or fixed effect for LTCHs

Limb paralysis or

: 1.78 (1.63, 1.93)¢ N/A 2.00 (1.86, 2.14)"
amputation
Mood disorder 0.30 (0.22, 0.38)% N/A 0.35 (0.28, 0.43)"
Parkinson’s disease  1.75 (1.63, 1.87)¢ N/A 1.81 (1.69, 1.94)"
z.e”phera' vascular 4 03 (:0.10, 0.16) N/A -0.03 (-0.16, 0.10)
isease
Psychiatric
conditions other
than depression and -0.42 (-0.50, -0.33)* N/A -0.39 (-0.48, -0.31)"
dementia
Stroke 0.46 (0.38, 0.55)¢ N/A 0.46 (0.37, 0.54)"
Random Effects
\y 1.58 1.66 N/A
Vo 4.90 4.90 N/A
Derived Estimates
R? 0.627 0.624 0.626
p 0.095 0.103 N/A

Model 1: Adjusted for resident age, sex, marital status, pre-admission neighborhood income quintile, number of
days since admission to long-term care home; includes random intercept for long-term care homes

Reference: Variable category is the reference group for all other categories within that variable.

“p-value <0.05

fp-value <0.01

fp-value <0.0001

\/a//: Square root of between-long-term care home variance

\o: Square root of within-long-term care home variance

The null model of disability containing only random LTCH intercepts and no explanatory resident or LTCH
variables had a within-LTCH variance of 66.91 and a between-LTCH variance of 4.16; variances from all
multivariable models were compared to these values to estimate proportion of variance explained (R?).

R2: The proportional reduction in the estimated total residual variance compared to the null model (Model 1)
p: Proportion of variance that is explained by LTCH characteristics = y/(y+0)

N/A: Not applicable within this model.
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Appendix 3.15: Expanded Descriptive Statistics for Select

Continuous Variables in Study 2

Some of the continuous variables in this study were categorized for analysis. This was done

either to reflect a non-continuous relationship between the variable and disability (e.g. age) or

because continuous variables were skewed (e.g. percent of residents who received therapy).

Descriptive statistics for these categorized continuous variables are in the table below.

Continuous Variable Mean (SD) Median (IQR)
Measured in Residents
(n=77,165)
Disability (ADL Long-Form Score, Range: 0 — 16.1 (8.43) 18 (9, 23)

28)

Days sine admission to LTCH

864.8 (1116.7)

462 (127, 1223)

Age (years) 84.9 (7.5) 86 (80, 90)
Measured in LTCHs

(n=614)

Percent of residents restained in past 7 days. 14.1 (9.7) 13.3 (6.0, 20.6)
Percent of residents who received occupational 81.3(17.4) 86.4 (74.5,94.1)

or physiotherapy in past 7 days.
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Appendix Figure 3.15: Distribution of Disability (ADL Long-Form Score) in Study Sample

Although the ADL LFS is an ordinal measure of disability, it was treated as a continuous

variable in this study. The graph above shows this treatment was appropriate, as the ADL LFS
are fairly evenly distributed within the sample.
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Appendix 3.16: Distribution of Random Effects and Residuals for
Study 2 Model 1

-B -4 -2 0 2 4
Standardized Level-1 Residuals

Appendix Figure 3.16a: Distribution of Level 1 Residuals for Study 2 Model 1

One of the assumptions of hierarchical multivariable models is that level-1 residuals are
normally distributed. The above figure illustrates that this assumption was met in Model 1 of
Study 2.
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Appendix Figure 3.16b: Distribution of Level 2 Residuals for Study 2 Model 1

One of the assumptions of hierarchical multivariable models is that random intercepts are

normally distributed. The above figure illustrates that this assumption was fairly well met in
Model 1 of Study 2.
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Appendix 3.17: Staged Addition of Sociodemographic Variables to
Simple Linear Regression of Model 1

To examine for possible confounding of variables’ relationship with disability by other variables
in the model, simple linear regressions unadjusted for clustering of residents within long-term
care homes were run. Sociodemographic variables were entered one by one, followed by
geriatric syndromes, chronic conditions and number of days since entry to long-term care, as

follows:

Model 1: Disability = age

Model 2: Disability = age + sex

Model 3: Disability = age + sex + marital status

Model 4: Disability = age + sex + marital status + pre-admission neighbourhood income quintile

Model 5: Disability = age + sex + marital status + pre-admission neighbourhood income quintile

+ geriatric syndromes

Model 6: Disability = age + sex + marital status + pre-admission neighbourhood income quintile

+ geriatric syndromes + chronic conditions

Model 7: Disability = age + sex + marital status + pre-admission neighbourhood income quintile

+ geriatric syndromes + chronic conditions + days since admission to long-term care

The effect of age on disability is greatly diminished by adjustment for sex and geriatric
syndromes. The protective effect of male sex is significantly decreased by adjustment for
coexisting geriatric syndromes but significantly increased by adjustment for coexisting chronic
conditions. The protective effect of marital status other than married is significantly decreased by

adjustment for geriatric syndromes.

Model 4 showed that higher pre-admission neighborhood income quintile was associated with
more disability, adjusting for marital status, sex and age, but this association was nullified in

Model 5 with adjustment for geriatric syndromes. This may reflect differences in state of health
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at entry to long-term care: people from high income neighborhoods might have the resources to
delay entry to long-term care with higher levels of disability, independent of their age, sex and
marital status. But prevalent geriatric syndromes may necessitate entry to long-term care,
regardless of neighborhood differences in resources available in the community.

Model 7 shows that residents who are recently admitted to long-term care have the highest
disability, likely because these individuals do not survive in long-term care for very long.
Although adjustment for days in long-term care did not significantly change the effects of any
chronic conditions or geriatric syndromes, it did account for an additional 1% of variance in
disability, which is the same incremental change in R? caused by adjustment for all co-existing

chronic conditions (Model 6).



Appendix Table 3.17: Staged Addition of Sociodemographic Variables to Simple Linear Regression of Model 1

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Variables Estimate Estimate Estimate Estimate Estimate Estimate Estimate
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
15.13¢ 15.53¢ 17.12¢ 16.55: .
4.31: 3.93¢ 4.26¢
Constant (14.95, (15.33, (16.89, (16.29,
15.32) 15.72) 17.35) 16.80) (4.08,4.54) (3.68,4.18) (4.01,4.51)
Age
6574 Reference Reference Reference Reference Reference Reference Reference
0.76: 0.67: 0.48: 0.47: (%01% (_% P (_%1022
75 _ 84 (0.55,0.98) (0.46,0.89) (0.26,0.69) (0.26,0.69) 0.09) 0.24) 0.25)
102 0.83: 0.77: 0.75: (%%92 0.241 027
85 _ 94 (0.81,1.22) (0.62,1.03) (0.55,0.98) (0.53,0.96) 0.05) (0.10,0.38) (0.13,0.41)
2.43¢ 2.17¢ 2.29¢ 2.241 0.26" 0.73¢ 0.76¢
95+ (2.16,2.70) (1.90, 2.44) (2.00,2.57) (1.96,2.52) (0.07,0.44) (0.54,0.91) (0.58, 0.95)
Sex
Female Reference Reference Reference Reference Reference Reference
-0.87¢ -1.31¢ -1.31% -0.19¢ -0.39: -0.40¢
(-1.01, - (-1.44, - (-1.45, - (-0.28, - (-0.49, - (-0.49, -
Male 0.74) 1.17) 1.16) 0.11) 0.30) 0.31)
Marital Status
Married Reference Reference Reference Reference Reference
-1.71¢ -1.70¢ -0.43: -0.38¢ -0.38¢
(-1.86, - (-1.86, - (-0.53, - (-0.48, - (-0.48, -
Widowed 1.55) 1.55) 0.33) 0.28) 0.28)
-2.32¢ -2.32¢ -0.69¢ -0.55¢ -0.55¢
Never (-2.52, - (-2.52, - (-0.81, - (-0.68, - (-0.68, -
married, 2.12) 2.12) 0.56) 0.43) 0.43)
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Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Variables Estimate Estimate Estimate Estimate Estimate Estimate Estimate
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
separated or
divorced
Missing data -1.57¢ -1.57¢ -0.72¢ -0.60¢ -0.64¢
on (-2.07, - (-2.07, - (-1.05, - (-0.93, - (-0.97, -
marital status 1.08) 1.08) 0.38) 0.27) 0.31)
Pre-LTC
Income Quintile
1 (low) Reference  Reference  Reference  Reference
0.48¢ 0.17f 0.14 0.14"
2 (0.29,0.67) (0.05,0.29) (0.02,0.26) (0.02, 0.26)
0.40¢ 0.12" 0.10 0.10
(0.21, 0.59) (0.007, (-0.01, (-0.01,
3 T 0.24) 0.22) 0.22)
0.83: 0.33: 0.31: 0.30:
4 (0.63,1.03) (0.20,0.45) (0.19,0.43) (0.18, 0.42)
0.79: 0.28: 0.25! 0.25¢
5 (high) (0.59,0.99) (0.16,0.41) (0.13,0.38) (0.13,0.38)
1.52¢ 0.27¢ 0.24+ 0.23¢
Missing data (1.31,1.73) (0.14,0.40) (0.11,0.37) (0.10, 0.36)
Prevalent
Geriatric
Syndromes
Balance 5.71: 5.35! 5.35¢
impairment (5.62,5.81) (5.25,5.45) (5.26, 5.45)
Bowel 4.71% 4.61: 4.61:
incontinence (4.61,4.80) (4.52,4.70) (4.51,4.70)

Cognition
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Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Variables Estimate Estimate Estimate Estimate Estimate Estimate Estimate
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Intact/borderline Reference Reference Reference
. 1.521 1.69: 1.68:
Mild/moderate (143,1.62) (159,1.79) (1.58,1.78)
impairment
Moderate- .
severe/severe 5.03 5.34' 5.33
: ; (4.91,5.15) (5.21,5.46) (5.20, 5.46)
impairment
Hearing
impairment
None Reference Reference Reference
Hearing -0.05 -0.009 -0.02
impaired (-0.16, (-0.12, (-0.13,
0.07) 0.10) 0.09)
0.65 0.69 0.75
Missing data (-0.18, (-0.13, (-0.07,
1.49) 1.51) 1.57)
BMI
BMI < 18.5 Reference Reference Reference
-0.58: -0.59: -0.57¢
- 518'5 = BMI (-072,-  (073,-  (-0.70, -
- 0.44) 0.46) 0.43)
-0.99: -1.02: -0.97:
<3025 <BMI (-113,-  (-1.17,-  (-1.12,-
0.84) 0.88) 0.83)
-0.71: -0.078¢ -0.72¢
BMI > 30 (-0.87, - (-0.93, - (-0.87, -
0.56) 0.62) 0.57)




Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Variables Estimate Estimate Estimate Estimate Estimate Estimate Estimate
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Pain
None Reference Reference Reference
da”)';ess than 0.18" 0.13 0.12"
pain (0.09,0.27) (0.04,0.22) (0.03,0.21)
Seve?g"y or 0.62: 0.50: 0.56¢
daily pain (0.51,0.72) (0.49,0.69) (0.46,0.67)
Pressure ulcer 2.91 2.78 2.72¢
(2.75, 3.06) (2.63,2.93) (2.56, 2.87)
Urinary 4.34: 4.20} 4.22¢
incontinence (4.24,4.44) (4.10,4.30) (4.13,4.32)
Visual
impairment
None Reference Reference Reference
Moderate 0.79¢ 0.74+ 0.73¢
impairment (0.71,0.87) (0.66,0.82) (0.65,0.81)
Severe 2.39! 2.42¢ 2.40¢
impairment (2.24,2.54) (2.27,2.56) (2.25,2.54)
Prevalent
Chronic
Conditions
0.07 0.08"
Arthritis (-0.004, (0.002,
0.15) 0.16)
0.217 0.207
Asthma (0.06,0.35) (0.06, 0.34)
Cancer -0.18¢ -0.18¢
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Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Variables Estimate Estimate Estimate Estimate Estimate Estimate Estimate
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
(-0.26, - (-0.26, -
0.10) 0.10)
kig:g;”'c 0.37: 0.35¢
disease (0.27,0.46) (0.25, 0.44)
Coronary -0.17¢ -0.17¢
artery (-0.25, - (-0.25, -
disease 0.09) 0.09)
-0.09 -0.09
COPD (-0.19, (-0.19,
0.0004) 0.0005)
-0.23¢ -0.21¢
Dementia (-0.34, - (-0.32, -
0.12) 0.10)
0.06 0.06
Diabetes (-0.02, (-0.02,
0.14) 0.14)
Epilens 0.47: 0.47¢
priepsy (0.32,0.62) (0.32,0.62)
Heart failure 0.40 0.38
(0.31,0.49) (0.29, 0.47)
cmo. 1.99: 2.00:
paralysis or (1.85,2.13) (1.86, 2.14)
amputation
. 0.33! 0.35¢
Mood disorder (0.26,0.41) (0.28, 0.43)
Parkinson’s 1.81¢ 1.82¢
disease (1.68,1.94) (1.69, 1.94)




Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Variables Estimate Estimate Estimate Estimate Estimate Estimate Estimate
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Peripheral -0.03 -0.03
vascular (-0.16, (-0.16,
disease 0.10) 0.10)
Psychiatric
_ Sonditions 0.39 039
than (-0.47, - (-0.48, -
depression and 0.31) 0.31)
dementia
0.45¢ 0.46¢
Stroke (0.37,0.54) (0.37, 0.54)
Days in LTC
Prior to Index
Date
0 - 4 months Reference
> 4 months - -0.65¢
12 (-0.76, -
months 0.53)
-0.71¢
0.59)
-0.61:
ye:lr?s years -3 (-0.74, -
0.47)
-0.29:
> 3 years (-0.40, -
0.19)
R? 0.004 0.006 0.01 0.02 0.61 0.62 0.63

RZ: The proportion of estimated total residual variance explained by variables in the model
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Appendix 4.1: Study 3 Cohort Creation

All Ontario LTCH with a RAI-MDS admission assessment between
between April 1%, 2011 and March 315, 2012. (n =28,763)

EXCLUSIONS

Non-Ontario resident (n = 75)

Not OHIP eligible on date of admission assessment (n =9)

Records with data quality issues or resident died on date of
admission assessment (n = 53)

Residents under 65 or over 105 years of age (n = 1,995)

> Residents in a coma on admission assessment date (n = 10)

> Residents admitted from another LTCH (n = 6,327)

Residents flagged as a short-stay resident (<90 days) (n = 2,495)

Residents re-entering LTCH following time away or have >180
days between assessments (n = 273)

Residents transferred to another LTC home within two years of
admission assessment(n = 1,417)

> Residents have ADL-LFS = 28 at admission (n = 659)

Residents have <2 follow-up RAI-MDS assessments following
admission assessment (n = 3,116)

hJ

Final sample (n = 12,334)
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Appendix 4.2: Distribution of Disability (ADL Long-Form Score) in
Study Sample

7
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|
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Activities of Daily Living (ADL) - long form

Appendix Figure 4.2: Distribution of ADL Long-Form Score in Study 3 Sample at Admission
Although the ADL LFS is an ordinal measure of disability, it was treated as a continuous
variable in this study. The graph above shows this treatment was appropriate, as the ADL LFS
are fairly evenly distributed within the sample. Note that although the ADL LFS ranges from 0 —
28, the study sample only contained residents with ADL LFS scores of 0 — 27.

Median ADL LFS =13;
75" percentile = 19;

25" percentile = 7.
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Appendix 4.3: Protocol for Balance Test in Long-Term Care

Residents

Test for Balance (7-day look back)

Intent: To record the resident’s capacity of balance while standing (not walking) without an

assistive device or assistance of a person.

Process

Preparation:

Obtain a watch with a second hand to time the test.

Pick a time to test the resident when he or she is likely to be at his or her
best.

Place a chair directly behind the resident in case the resident needs to sit
down.

Stand close to the resident while testing balance in order to catch or
balance the resident, if necessary.

If the resident is heavy or tall or seems frail, ask another staff person to
stand by with you in case the resident needs assistance.

Test balance without assistive devices (but with prostheses, if used). For
residents who use walkers, make sure the walker is placed directly in
front of the resident within easy reach in case it is needed for
rebalancing.

Conducting the tests:

DO each of the following tests (10 seconds each) on residents who are
able to stand without physical help.

DO NOT attempt to test residents who cannot stand by themselves.
Code these residents as “3”, Not able to attempt test without physical
help.

For persons with visual impairment who may not be able to see your
demonstrations of feet placement, provide rich verbal descriptions
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‘ ‘ Position 1 -
| I

“I would like you to stand with your feet together, side-by-side, like this (demonstrate
as illustrated). [Note, in this and all tests, both feet should be firmly on the floor for
support. |

“Do not move your feet until I say stop. Ready, OK, begin.” If the resident is ABLE
to maintain this position for 10 seconds, proceed to test resident in Position 2. If the

resident is NOT ABLE to maintain this position for 10 seconds, stop testing here.

. Position 2 -
v

‘ “Now I would like you to stand with one foot halfway in front of the other like this”
| J

(demonstrate as illustrated).

“You may use either foot, whichever is more comfortable for you. Ready, OK,
begin.” If the resident is ABLE to maintain this position for 10 seconds, proceed to
test resident in Position 3. If the resident is NOT ABLE to do this, stop testing
here.
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Position 3 -

“Now I would like you to stand with the heel of one foot in front of you touching

the toes of the other foot like this (demonstrate as illustrated). You mav use either

Coding: 0. Maintained Position as Required in Test - Resident was able to maintain

all 3 standing positions for 10 seconds without moving feet out of position.

1. Unsteady, but Able to Rebalance Self Without Physical Support -
Resident was unable to maintain one or more standing positions for 10
seconds each without moving feet out of position. Resident was unsteady
but was able to rebalance self without physical support from others or from

an assistive device in at least the first position.

2. Partial Physical Support During Test, or Stands but Does Not Follow
Directions for Test - While the resident performed part of the activity,
resident was unable to maintain one or more standing positions without
physical support from other(s) or from an assistive device. This category
also includes residents who can stand but are unable or refuse to follow your

directions to perform a test of balance.

3. Not Able to Attempt Test Without Physical Help - Resident is not able to

stand without physical help from another person or an assistive device.

Source:

http://www.aanac.org/docs/mds-3.0-rai-users-manual/11122_mds_3-0_chapter 3 - section_g vI-
12.pdf?sfyrsn=10
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Appendix 4.4: Likelihood Ratio Tests for Addition of Random
Slopes, Intercepts to Models

The table below contains results from likelihood ratio tests comparing the maximized log
likelihoods of models with a random intercept for long-term care homes, then a random
coefficient for time added in a stepwise fashion to a model with a fixed coefficient for time and a
random resident intercept. The findings from these test support the inclusion of random

intercepts for long-term care homes and random coefficients for the effect of time on

disablement.
Random Effects Likelihood Ratio Test
Model Content \/ @ Likelihood p- value of
oael Contents Y21 test -
Vyu® Ay V(1) YWu® V0 etic Iikelinood
(O
Coefficient for time, random 6.69 N/A N/A N/A 410 i i
resident intercept. ' '
Coefficient for time, random
resident intercept, random 6.40 N/A N/A 193 410 4591  0.0000
long-term care home
intercept.
Random coefficient for time,
random resident intercept, 6.64 0.34 026 211 340 12813.0  0.0000

random long-term care home
intercept.
*Compared to model in row directly above.

Likelihood Ratio Test Statistic is:
L=2 (- D)

Where
[1 = the maximized log likelihood for the model with the added random slope or coefficient
lo = the maximized log likelihood for the model without the added slope of coefficient

If L has a significant p-value, it is grounds for rejection of the null hypothesis that there is no
between-resident variance in rate of disablement or between-home differences in disability at
admission. Thus, the findings from this test indicate that inclusion of random coefficients for
time and random intercepts for long-term care homes are justified in this sample.



Appendix 4.5: Distribution of Random Effects and Residuals for
Study 3 Model 2
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Appendix Figure 4.5a: Distribution of Long-Term Care Home Random Intercepts () for
Study 3 Model 2

One of the assumptions of hierarchical multivariable models is that random intercepts are
normally distributed. The above figure illustrates that this assumption was met for the random

long-term care home intercepts in Model 2 of Study 3.
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Appendix Figure 4.5b: Distribution of Resident Random Coefficients for Time ({x®), Study 3
Model 2

One of the assumptions of hierarchical multivariable models is that random coefficients are
normally distributed. In Model 2 of Study 3, this assumption was met.
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Appendix Figure 4.5¢: Distribution of Resident Random Intercepts ({1k?) for Study 3 Model 2

One of the assumptions of hierarchical multivariable models is that random intercepts are
normally distributed. The above figure illustrates that this assumption was met for random

resident intercepts in Model 2 of Study 3.
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Appendix Figure 4.5d: Distribution of Level 1 Residuals (sijk) for Study 3 Model 2

One of the assumptions of hierarchical multivariable models is that residuals are normally
distributed. The above figure illustrates that this assumption was met for the between-assessment
residuals in Model 2 of Study 3.
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Appendix 4.6: No Value Added from Quadratic Time Term in
Model 3 of Study 3

16 -

14 1

12 A

=
o
1

(o]
1

Disability (ADL Long-Form Score)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (Months Since Admission to Long-Term Care)

Linear Rate of Change in Reference Group of Model 3

------ Quadratic Rate of Change in Reference Group Sensitivity Model

Figure 4.6: Comparison of linear versus quadratic rates of change in disability among residents
in Study 3.

Figure 4.15 depicts the outputs from a version of Study 3 Model 3 that was re-run to include a
fixed quadratic effect of time, without changing any other variables or model specifications.
Although the quadratic term for time was statistically significant (0.004, 95%CI: 0.003, 0.005, p
<0.0001), its addition to the model did not affect variance of any of the model components, nor

did it significantly change coefficient estimates for interactions between exposures and time.
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Appendix 4.7: Mean Disability Score at Admission for Residents
Admitted from Different Locations

Given the important role of disability at admission in association with subsequent disablement,
correlates of disability at admission are important to understand. The table below clearly

illustrates that location of admission is strongly associated with disability at admission.

Mean ADL LFS

0)
N /o (SD) at Admission
Full Cohort 12,334 100 -

Admitted from:
Private home (no home

3,664 29.7 10.68 (6.8)
care)
Ambulatory health 1,526 12.4 11.63 (7.0)

service or home care
Assisted living
(residential care without 2,276 18.5 11.94 (6.8)
24 hour nursing care)
Complex continuing
care, inpatient
rehabilitation or
psychiatry care
Inpatient acute care 3,753 30.4 15.93 (6.9)

1,115 9.0 14.36 (7.3)
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Appendix 4.8: Boxplot of Random Long-Term Care Home
Intercepts ((®), Random Resident Intercepts (Z1x®) and
Residuals for Assessments €ijk

o
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Appendix Figure 4.8: Boxplot of Random Long-Term Care Home Intercepts ((k¥), Random
Resident Intercepts (Gjx®) and Residuals for Assessments eij (from Model 3)

In Appendix Figure 4.8 above, “occasion” refers to RAI-MDS assessments. Only one resident
per long-term care home was used to construct this figure. Outer bars indicate 95% confidence

intervals and dots outside outer bars indicate outliers.

This figure shows that there is much more variability within LTCHs than between them, and
variability in disability between residents is greater than variability within residents across

assessments. There also appear to be numerous outlying residents with very high or very low
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disability at admission. Note that random slopes ({2jx®) are measured on a different scale than

intercepts and were therefore not included in the above figure.
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Appendix 4.9a: Prevalence of Balance Impairment, Moderate to
Severe Cognitive Impairment and Daily or Severe Pain among
Residents with Disability Above or Below the Median at Admission

The table below illustrates the distribution of residents with balance impairment, moderate
severe to severe cognitive impairment and daily or severe daily pain, by disability score above or
below the sample median at admission to long-term care. Compared with the distribution of
these impairments in the whole sample, a larger proportion (21%) of residents with high
disability at admission had balance impairment, whereas the proportion of residents with
moderate to severe cognitive impairment and daily or severe pain are only slightly greater (7%

and 3% respectively) among those with high disability at admission.

Residents with  Residents with

All Residents Disability Disability
Geriatric Syndromes at Admission (%) Score Score 14 - 27
0-13 (%) (%)
(n=12,334) (n=6, 229) (n = 6,105)
Balance Impairment
Absent 4,544 (36.8) 3,593 (57.7) 951 (15.6)
Present 7,790 (63.2) 2,636 (42.3) 5,154 (84.4)
Moderate Severe to Severe
Cognitive Impairment
Absent 10,555 (85.6) 5,746 (92.2) 4809 (78.8)
Present 1,779 (14.4) 483 (7.8) 1,296 (21.2%)
Daily or Severe Daily Pain
Absent 10,264 (83.2) 5,364 (86.1) 4,900 (80.3)

Present 2,070 (16.8) 865 (13.9) 1205 (19.7)
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Appendix 4.9b: Fate of Residents in Sample between Admission

and End of Two-Year Observation Period

Between admission and the end of two years observation, 4,213 (34%) of the 12,334 residents in

the sample died. Most of them (70.3%) died in the long-term care home to which they were
admitted, while 28.1% died in hospital. On the date of their deaths, a final ADL LFS score of 28

was imputed in their records. Of the 8,121 residents who remained alive for the two years of

observation, only 4,109 had uninterrupted stays in their long-term care homes. Approximately

25% were hospitalized or admitted to inpatient services for a period of less than 180 days, while

2.5% were discharged home or to less intense services.

Departure from Long-Term Care Home

Survived until the
end of observation

Died during the
observation period

(n=8,121) (n=4.213)

n % n %
Acute hospitalization 2,011 24.7 1,183 28.1
Inpatient rehabilitation service, inpatient
continuing care service, inpatient psychiatry 85 1.0 22 0.5
service or other unclassified service.
Ampulatory _health_ services, home care 205 25 45 11
services, assisted living or private home

Total 2,301 28.3 1,250 29.7
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Appendix 4.9c¢: Proportion of Residents with Prevalence of

Balance Impairment, Moderate to Severe Cognitive Impairment

and Daily or Severe Pain who Died During the Two-Year Follow-

up, Compared with the Whole Sample

Of the 12,334 residents who were admitted to long-term care and survived long enough

(approximately six months) to have two subsequent disability measures, 4,213 died during the

study period. These individuals had a final ADL LFS value of 28 imputed on the date of death to

reflect the precipitous drop in independence associated with death. Measures of disablement in

these individuals were however based on fewer data points than among those residents who

remained alive for the duration of the study period. The table below shows that a comparable

proportion of residents with daily or severe daily pain died during follow-up to the whole

sample, whereas a larger proportion of residents with balance impairment and moderate severe to

severe cognitive impairment died. Based on this informative censoring, it is possible that

relationships between balance impairment, moderate severe to severe cognitive impairment and

disability are under-estimated.

Number (%) who

Number at ) .
Sample admission died during 2-year
follow-up
Whole sample 12,334 4,213 (34.2%)
Balance impairment 7,790 2,978 (38.2%)
Moderate Severe to Severe Cognitive 1.779 720 (40.5%)

Impairment

Daily or Severe Daily Pain

2,070 713 (34.4%)
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Appendix 4.10: Comparison of Residents in Sample to Those
Excluded Due to Inadequate Follow-up Assessments

Appendix 4.1 shows that 3,116 residents who met all other inclusion criteria were excluded from
the sample because they had fewer than two RAI-MDS assessments after their initial admission
assessment. This means that all residents who died within six months of being admitted to a
LTCH were excluded. The use of maximum likelihood estimation in hierarchical linear models
assumes that the probability of missing outcome data is random, conditioning on the observed
variables (Raudenbush & Bryk, 2002). But individuals most likely to experience rapid
disablement are also at the highest risk of death within six months of admission (Gill, Hardy, &
Williams, 2002; Warner & Brown, 2011). Thus, disability measures missing from residents who
had fewer than two RAI-MDS assessments post-admission expected to be missing not at random
(MNAR) (Enders, 2010). It is possible that this MNAR data resulted in underestimation of mean
rate of disablement due to geriatric syndromes that are also associated with early mortality
(Berry, Ngo, Samelson, & Kiel, 2010).

Residents who were omitted from the sample due to too few follow-up measures of disability
had higher mean disability at admission (17.5, SD: 7.3) than those who were included in the
sample (13.4, SD: 7.5). Table 4.10 compares the characteristics of the study sample with those
excluded because they had fewer than two RAI-MDS assessments following their initial
admission assessment. It shows that residents who were excluded due to inadequate follow-up
were more likely to be male, be underweight, to have balance impairment, bowel and urinary
incontinence, daily or severe daily pain, cancer, kidney disease, coronary artery disease, chronic
obstructive pulmonary disease, diabetes and heart failure. Excluded residents had lower
prevalence of dementia and Parkinson’s disease than sample residents and comparable levels of

moderate to severe cognitive impairment.
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Appendix Table 4.10: Comparison of Sample Residents to Those Excluded Due to too Few Post-
Admission RAI-MDS Assessments

Residents Excluded

with <2 Post-
Study Sample Admission
Resident Characteristic (n=12,334)
(%) Assgss ments
(n=3,116)
(%)
High versus low Disability at
Admission
Low (0 —13) 50.5 29.9
High (14 — 27) 49.5 70.1
Age (years)
65— 74 10.7 9.8
75 -84 37.1 33.0
85-94 46.2 49.5
95+ 6.0 7.6
Sex
Female 67.7 57.0
Male 32.3 43.0
Marital Status
Married 30.1 33.6
Widowed 55.7 53.9
Never married/
Separated/Divorced 123 108
Missing 1.9 1.6
Pre-NH Neighborhood Income Quintile
1 (low) 22.9 22.2
2 18.7 16.3
3 16.5 17.5
4 14.5 13.9
5 (high) 12.6 13.3
Missing 14.8 16.8
Prevalent Geriatric Syndromes
Balance impairment 63.2 77.3
Bowel incontinence 30.4 44.2
Cognition
Intact or borderline 26.8 28.5
Moderate impairment 58.8 53.5
!\/Iodgrate-Severe/very severe 14.4 18.0
Impairment
Hearing impaired 14.3 16.5

BMI
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Residents Excluded

with <2 Post-
Study Sample Admission
Resident Characteristic (n=12,334) A t
(%) sseissmen S
(n=3,116)
(%)
BMI < 18.5 10.1 17.0
18.5 <BMI <25 45.3 45.8
25 < BMI <30 27.2 45.8
BMI > 30 17.4 15.0
Pain
No pain 58.1 49.8
Less than daily pain 25.1 27.4
Daily or severe pain daily pain 16.8 22.8
Pressure ulcer 5.4 13.7
Urinary incontinence 55.8 62.0
Visual impairment
Moderate impairment 33.5 36.6
Severe impairment 4.8 5.5
Prevalent Chronic Conditions
Acrthritis 47.8 47.8
Asthma 5.6 7.4
Cancer 34.9 43.6
Kidney disease 20.10 30.9
Coronary artery disease 34.9 44.5
COPD 16.0 26.5
Dementia 69.5 61.5
Diabetes 29.7 34.0
Epilepsy 3.5 3.3
Heart failure 21.9 37.3
Limb pa_raly3|s or 14.6 15.9
amputation
Mood disorders 15.7 15.1
Parkinson’s disease 7.3 5.6
P_erlpheral vascular 36 42
disease
Psychiatric conditions
other than depression and 21.6 20.5
dementia

Stroke 20.4 21.5
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Appendix 4.11: All Model Coefficients from Study 3 Models

Model 1

Model 2 Model 3

Est (95% CI)

Est (95% Cl) Est (95% Cl)

Constant

4.38 (3.89, 4.87)°

4.15 (3.66, 4.65)F 4.16 (3.67, 4.65)F

Time (months since
admission)

0.32 (0.31, 0.33)!

0.44 (0_42, 0.45)1 0.43 (0.42, 0.45)+

Activities of Daily
Living Score at

Admission

0-13 Reference Reference Reference

14 - 27 7.76 (7.54, 7.97) 8.28 (8.06, 8.50)* 8.29 (8.07, 8.52)*
Age

6574 Reference Reference Reference

75— 84 0.05(-0.30,020)  -0.04(0.29,021)  0:04(:0.29,0.21)

85— 94 0.08 (-0.19, 0.36) 0.10 (-0.18, 0.37) 0.10 (-0.18, 0.37)

, i f

05+ 0.58 (0.20, 0.96)" 0.61 (0.22, 0.99) 0.61 (0.22, 0.99)
Sex

Female Reference Reference Reference

Male -0.13 (-0.30, 0.04) -0.12 (-0.29, 0.05) -0.12 (-0.29, 0.05)
Marital Status

Married Reference Reference Reference

. . . . i - . . f
Widowed -0.30 (-0.47, -0.13)" 0.30 (-0.47, -0.13) 0.30 (-0.47, -0.13)

Never married,
separated or
divorced

-0.42 (-0.65, -0.19)’

0.42(-066,-019)" 445 066, -0.19)

Missing data on
marital status

-0.67 (-1.24, -0.09)"

-0.67 (-1.24, -0.09)"  -0.67 (-1.24, -0.09) *

Pre-Admission

Neighborhood

Income Quintile
1 (low) Reference Reference Reference
2 0.23 (0.01, 0.44)" 0.23 (0.01, 0.44)" 0.23(0.01,0.44)"
3 0.20 (-0.03, 0.43) 0.20 (-0.03,0.44)  0.20 (-0.03, 0.44)x
4 0.05 (-0.20, 0.30) 0.05 (-0.20, 0.30) 0.05 (-0.20, 0.30)x
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Model 1

Model 2

Model 3

Est (95% CI)

Est (95% CI)

Est (95% Cl)

5 (high)

0.35 (0.08, 0.62)"

0.35 (0.08, 0.62)"

0.35 (0.08, 0.62) "

Missing data on
Pre-Admission
Neighborhood
Income Quintile

0.34 (0.08, 0.59)"

0.34 (0.08, 0.60)"

0.34 (0.09, 0.60) '

Prevalent Geriatric
Syndromes

Balance impairment

2.04 (1.86, 2.22)

2.04 (1.86, 2.22)

2.03 (1.84, 2.21)}

Bowel incontinence

1.75 (1.57, 1.92)*

1.74 (157, 1.92)*

1.74 (157, 1.92)*

Cognition

Intact or
borderline

Reference

Reference

Reference

Moderate
impairment

1.04 (0.83, 1.24)}

1.04 (0.84, 1.24)}

1.04 (0.84, 1.24)}

Moderate-
Severe/very severe
impairment

2.87 (2.58, 3.15)

2.88 (2.59, 3.16)

2.78 (2.49, 3.07)}

Hearing impairment

None

Reference

Reference

Reference

Hearing impaired

-0.05 (-0.26, 0.16)

-0.05 (-0.26, 0.16)

-0.05 (-0.26, 0.16)

Body Mass Index

(BMI)
BMI < 18.5 Reference Reference Reference
18.5<BMI<25 -0.13 (-0.38, 0.12) -0.14 (-0.39, 0.12) -0.14 (-0.39, 0.12)
25 < BMI <30 023 (-0.49,0.04)  -0.24(-052,003)  ~0-24(:0.50,0.03)
BMI > 30 0.03 (-0.26, 0.31) 0.01 (-0.27, 0.30) 0.01 (-0.27, 0.30)
Pain
None Reference Reference Reference

Less than daily
pain

0.01 (-0.18, 0.19)

0.003 (-0.18, 0.19)

0.003 (-0.18, 0.19)

Daily or severe
daily pain

0.33 (0.12, 0.54)"

0.33 (0.12, 0.53)"

0.39 (0.18, 0.60)"

Pressure ulcer

1.42 (1.12, 1.73)}

1.44 (1.13, 1.74)}

1.44 (1.13, 1.74)}

Urinary
incontinence

1.83 (1.65, 2.01)}

1.83 (1.64, 2.01)}

1.82 (1.64, 2.01)}

Visual impairment

None

Reference

Reference

Reference

Moderate
impairment

0.28 (0.12, 0.44)’

0.28 (0.12, 0.43)!

0.28 (0.12, 0.43)¢
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Model 1

Model 2

Model 3

Est (95% CI)

Est (95% CI)

Est (95% Cl)

Severe impairment

1.13 (0.78, 1.48)°

1.13 (0.78, 1.48)°

1.13 (0.78, 1.48)F

Prevalent Chronic

Conditions
Arthritis 0.02 (-0.12, 0.16) 0.02 (-0.12, 0.16) 0.02 (-0.13 0.16)
0.0003 -0.0001
Asthma -0.001 (-0.30, 0.30) (030, 0.30) (030, 0.30)
Cancer 0.01 (-0.15, 0.16) 0.01 (-0.14, 0.17) 0.01 (-0.14, 0.17)
gl‘;gzggry artery -0.10 (-0.26, 0.06) -0.10 (-0.26, 0.06) -0.10 (-0.26, 0.06)

Chronic obstructive
pulmonary disease

-0.25 (-0.45, -0.05)"

-0.24 (-0.45, -0.04)"

-0.24 (-0.45, -0.04)"

Dementia

0.08 (-0.08, 0.25)

0.08 (-0.08, 0.25)

0.08 (-0.08, 0.25)

Diabetes

0.10 (-0.05, 0.26)

0.11 (-0.05, 0.27)

0.11 (-0.05, 0.27)

Epilepsy

0.42 (0.03, 0.80)"

0.42 (0.04, 0.80)"

0.42 (0.03, 0.80)"

Heart failure

0.28 (0.09, 0.47)°

0.29 (0.10, 0.48)°

0.29 (0.10, 0.48)"

Kidney disease

0.26 (0.08, 0.43)"

0.26 (0.08, 0.44)°

0.26 (0.08, 0.44)"

Limb paralysis or
amputation

-0.09 (-0.29, 0.10)

-0.10 (-0.30, 0.10)

-0.10 (-0.30, 0.10)

Mood disorder

-0.10 (-0.29, 0.08)

-0.10 (-0.29, 0.08)

-0.10 (-0.29, 0.08)

Parkinson’s disease

1.11 (0.84, 1.37)}

1.11 (0.84, 1.37)}

1.11 (0.84, 1.37)}

Peripheral vascular
disease

-0.22 (-0.57, 0.14)

-0.22 (-0.57, 0.14)

-0.22 (-0.57, 0.14)

Psychiatric
conditions other
than depression and
dementia

-0.11 (-0.28, 0.06)

-0.11 (-0.28, 0.06)

-0.11 (-0.28, 0.06)

Stroke

0.48 (0.31, 0.66)}

0.48 (0.30, 0.66)"

0.48 (0.30, 0.66) |

Interaction Terms

Activities of Daily

Living Score at N/A -0.26 (-0.27, -0.24)* -0.26 (-0.28, -0.25) |
Admission*time ' D
Balance

impairment*time N/A N/A 0.01 (-0.01, 0.02)
Moderate-severe to

severe cognitive N/A N/A 0.04 (0.03, 0.06) !
impairment*time ' DR
Daily or severe daily N/A N/A

pain*time

-0.03 (-0.05, -0.01)"
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Model 1

Model 2

Model 3

Est (95% CI)

Est (95% CI)

Est (95% Cl)

Random Effects

V1@ 3.36 3.35 3.35
V2@ 0.36 0.33 0.33
@) @
wi}gf)l Noyu -0.01 0.02 0.02
V1 ® 1.10 1.10 1.10
0 3.39 3.39 3.39

“p-value <0.05
p-value <0.01
p-value <0.0001

\y1:® = Between-resident, within baseline ADL group (0-13 vs. 14-27), within home variance of random intercept

\y22® = Between-resident, within baseline ADL group (0-13 vs. 14-27), within home variance in random slope

V21N (y11@ y2,@) = Covariance of random intercept (1@ and random slope (@
) = Between-home variance of random intercept {i®)

0 = Between-assessment, within-resident, within baseline ADL group (0-13 vs. 14-27), within home variance of

level-1 residuals sij

Model 1: Contains random intercepts for residents and long-term care homes, random coefficient for time + resident

demographic characteristics and morbidity burden at admission to LTC (t1). Coefficients represent adjusted
relationship between variable and resident disability at admission to long-term care.

Model 2: Contains Model 1 + interaction term for Activities of Daily Living (ADL) score at admission and time.
Main effects coefficients represent adjusted relationship between variable and resident disability at admission to

long-term care. Interaction terms represent association between ADL score at admission and resident disablement

over two years.

Model 3: Contains Model 2 + interaction terms for balance impairment, moderate to severe cognitive impairment
and daily or severe daily pain and time. Main effects coefficients represent adjusted relationship between variable

and resident disability at admission to long-term care. Interaction terms represent association between geriatric
syndromes and resident disablement over two years.
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Appendix 4.12: Sensitivity of Model 3 Estimates to Imputation for
Death and Complete Case Analysis

For the 4,213 residents who died during the observation period, a final disability measure of 28
was imputed on the date of their death. The output in the table below indicates that this
imputation had no effect on the main findings regarding the relationship between disability and
geriatric syndromes at admission with disablement over time. Examination the random effects
reveals that not imputing the highest disability score for death yields a sample with slightly more
between-resident variance in admission disability score, less between-resident variance in

disablement over time and less within-resident variance in disability across assessments.

Figure 4.12 illustrates that when Study 3 is conducted as a complete case analysis (excluding the
4,213 residents who died during follow-up), the adjusted rate of disablement in the reference
group is significantly slower (0.29/month) and the difference in rate of disablement associated
with having high disability is less. This finding suggests that the mortality selection in Study 3
because sample residents were required to have at least two post-admission assessments could

have also led to under-estimation of exposure effects on disablement, and rate of disablement

overall.
Model 3 Excluding
Model 3 Residents Who Died Model 3 without
(n =12, 334) Within Two Years of Imputation for Death
' Admission (n =12, 334)
(n=8,171)

Est (95% CI) Est (95% CI) Est (95% CI)
Constant 4.16 (3.67, 4.65)" 4.12 (3.55, 4.69)* 4.38 (3.90, 4.86)*
Time (months since 0.43 (0.42, 0.45)' 0.25 (0.24, 0.26)! 0.33 (0.31, 0.34)"

admission)

Activities of Daily
Living Score at

Admission

0-13 Reference Reference Reference

14 - 27 8.29 (8.07, 8.52)* 8.20 (7.95, 8.46)! 8.27 (8.05, 8.48)!

Age

65— 74 Reference Reference Reference

75 -84 -0.04 (-0.29, 0.21) -0.10 (-0.38, 0.17) -0.05 (-0.29, 0.19)
85-94 0.10 (-0.18, 0.37) -0.04 (-0.33, 0.26) 0.08 (-0.19, 0.34)
95+ 0.61 (0.22, 0.99)F 0.33 (-0.13, 0.79) 0.57 (0.20, 0.93)f
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Model 3 Excluding
Residents Who Died

Model 3 without

(nl\z/lci(;eI324) Within Two _Years of Imputation for Death
' Admission (n=12, 334)
(n=8,171)
Est (95% CI) Est (95% CI) Est (95% CI)
Sex
Female Reference Reference Reference
Male -0.12 (-0.29, 0.05) -0.28 (-0.49, -0.07)f -0.15 (-0.32, 0.02)
Marital Status
Married Reference Reference Reference
Widowed -0.30 (-0.47, -0.13)f -0.28 (-0.49, -0.07)f -0.29 (-0.45, -0.12)"

Never married,
separated or
divorced

-0.42 (-0.66, -0.19)*

-0.31 (-0.59, -0.03)"

-0.41 (-0.64, -0.19)*

Missing data on
marital status

-0.67 (-1.24, -0.09)"

-0.65 (-1.28, -0.03)"

-0.71 (-1.27, -0.15)"

Pre-Admission
Neighborhood Income
Quintile

1 (low)

Reference

Reference

Reference

2

0.23 (0.01, 0.44)"

0.15 (-0.11, 0.41)

0.19 (-0.02, 0.39)

3

0.20 (-0.03, 0.44)

0.23 (-0.05, 0.52)

0.17 (-0.05, 0.40)

4

0.05 (-0.20, 0.30)

-0.01 (-0.29, 0.26)

0.02 (-0.22, 0.25)

5 (high)

0.35 (0.08, 0.62)"

0.40 (0.11, 0.70)"

0.33 (0.07, 0.59)"

Missing data on Pre-

Admission
Neighborhood
Income Quintile

0.34 (0.09, 0.60)"

0.14 (-0.16, 0.45)

0.31 (0.06, 0.56)"

Prevalent Geriatric
Syndromes

Balance impairment

2.03 (1.84, 2.21)"

1.95 (1.73, 2.18)!

2.04 (1.87, 2.22)"

Bowel incontinence

1.74 (157, 1.92)¢

1.67 (1.45, 1.88)!

1.73 (1.56, 1.90)¢

Cognition

Intact or borderline

Reference

Reference

Reference

Moderate impairment

1.04 (0.84, 1.24)!

1.12 (0.87, 1.36)’

1.04 (0.85, 1.24)!

Moderate-Severe or
very severe
impairment

2.78 (2.49, 3.07)"

2.89 (2.53, 3.25)!

2.73 (2.45, 3.01)"

Hearing impairment

None

Reference

Reference

Reference

Hearing impaired

-0.05 (-0.26, 0.16)

0.06 (-0.32, 0.20)

-0.07 (-0.27, 0.14)

Body Mass Index
(BMI)

BMI < 18.5

Reference

Reference

Reference

18.5<BMI <25

-0.14 (-0.39, 0.12)

-0.04 (-0.36, 0.28)

-0.12 (-0.36, 0.13)

25 < BMI <30

-0.24 (-0.50, 0.03)

-0.07 (-0.41, 0.27)

-0.20 (-0.46, 0.06)

BMI > 30

0.01 (-0.27, 0.30)

0.13 (-0.22, 0.50)

0.05 (-0.23, 0.33)

Pain

None

Reference

Reference

Reference
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Model 3
(n=12, 334)

Model 3 Excluding
Residents Who Died
Within Two Years of

Admission
(n=8,171)

Model 3 without
Imputation for Death
(n=12, 334)

Est (95% CI)

Est (95% CI)

Est (95% CI)

Less than daily
pain

0.003 (-0.18, 0.19)

0.04 (-0.18, 0.26)

0.02 (-0.16, 0.20)

Daily or severe
daily pain

0.39 (0.18, 0.60)"

0.26 (0.01, 0.52)"

0.40 (0.19, 0.60)*

Pressure ulcer

1.44 (113, 1.74)}

1.41 (1.03, 1.80)°

1.46 (1.16, 1.76)¢

Urinary
incontinence

1.82 (1.64, 2.01)!

1.95 (1.73, 2.17)!

1.84 (1.66, 2.02)!

Visual impairment

None Reference Reference Reference
Moderate 0.28 (0.12, 0.43)" 0.23 (0.05, 0.42)" 0.28 (0.12, 0.43)"
|mpa|rment

Severe impairment

1.13 (0.78, 1.48)!

1.06 (0.61, 1.52)F

1.14 (0.80, 1.48)!

Prevalent Chronic

Conditions

Arthritis 0.02 (-0.13 0.16) 0.06 (-0.11, 0.23) 0.01 (-0.12, 0.15)
Asthma (_0'%8’08%0) -0.16 (-0.55, 0.22) -0.03 (-0.32, 0.26)
Cancer 0.01 (-0.14, 0.17) -0.05 (-0.24, 0.14) -0.01 (-0.16, 0.14)
;‘;;Z’;sry artery -0.10 (-0.26, 0.06) -0.16 (-0.36, 0.03) -0.10 (-0.26, 0.05)

Chronic obstructive
pulmonary disease

-0.24 (-0.45, -0.04)"

-0.50 (-0.75, -0.25)"

-0.22 (-0.42, -0.03)"

Dementia 0.08 (-0.08, 0.25) 0.20 (0.001, 0.40)" 0.08 (-0.08, 0.25)
Diabetes 0.11 (-0.05, 0.27) 0.03 (-0.15, 0.22) 0.08 (-0.07, 0.24)
Epilepsy 0.42 (0.03, 0.80)" 0.46 (0.002, 0.92)" 0.42 (0.04, 0.79)"

Heart failure

0.29 (0.10, 0.48)"

0.09 (-0.14, 0.32)

0.23 (0.05, 0.41)"

Kidney disease

0.26 (0.08, 0.44)"

0.39 (0.17, 0.62)¢

0.27 (0.10, 0.44)"

Limb paralysis or
amputation

-0.10 (-0.30, 0.10)

0.01 (-0.22, 0.25)

-0.06 (-0.26, 0.13)

Mood disorder

-0.10 (-0.29, 0.08)

-0.02 (-0.25, 0.21)

-0.10 (-0.29, 0.09)

Parkinson’s disease

1.11 (0.84, 1.37)!

1.28 (0.94, 1.61)"

1.15 (0.89, 1.41)!

Peripheral vascular
disease

-0.22 (-0.57, 0.14)

0.06 (-0.37, 0.50)

-0.20 (-0.54, 0.15)

Psychiatric
conditions other
than depression and
dementia

-0.11 (-0.28, 0.06)

-0.18 (-0.38, 0.03)

-0.11 (-0.27, 0.06)

Stroke

0.48 (0.30, 0.66)"

0.51(0.29, 0.72)"

0.49 (0.32, 0.67)"

Interaction Terms

Activities of Daily
Living Score at
Admission*time

-0.26 (-0.28, -0.25)"

-0.19 (-0.20, -0.18)"

-0.24 (-0.25, -0.23)¢

Balance
impairment*time

0.01 (-0.01, 0.02)

-0.02 (-0.03, -0.003)"

-0.01 (-0.02, 0.01)
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Model 3 Excluding
Residents Who Died

Model 3 without

(nl\z/lci(;eI3§4) Within Two Years of Imputation for Death
' Admission (n=12, 334)
(n=8,171)

Est (95% CI)

Est (95% CI)

Est (95% CI)

Moderate-severe to
severe cognitive
impairment*time

0.04 (0.03, 0.06)*

0.07 (0.05, 0.08)*

0.06 (0.05, 0.08)"

Daily or severe daily
pain*time

-0.03 (-0.05, -0.01)"

-0.03 (-0.05, -0.02)"

-0.04 (-0.05, -0.02)*

Random Effects

V1@ 3.35 3.46 3.39
V2@ 0.33 0.23 0.26
V1@ (y11@ o @) 0.02 -0.04 0.04
V@ 1.10 1.17 1.10
Vo 3.39 2.64 2.83

“p-value <0.05
p-value <0.01
p-value <0.0001

Vy11@ = Between-resident, within baseline ADL group (0-13 vs. 14-27), within home variance of random intercept

Gi®@

V2, = Between-resident, within baseline ADL group (0-13 vs. 14-27), within home variance in random slope

oK@

V21N (y11@ y2,@) = Covariance of random intercept (1@ and random slope (@

Vy1u® = Between-home variance of random intercept {®

0 = Between-assessment, within-resident, within baseline ADL group (0-13 vs. 14-27), within home variance of

level-1 residuals gijk
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18 -

Disability (ADL Long-Form Score)

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (Months Since Admission)

Reference Group for Residents in Study 3 Sample (n =12, 334)

+«sese High Disability Group in Study 3 Sample

Reference Group for Residents Who Lived Until End of Observation in Study 3 (n=8,171)
High Disability Group for Residents Who Lived Until End of Observation in Study 3

Figure 4.12: Effect of Complete Case Analyses on Rate of Disablement in Reference Group
versus Residents with High Disability at Admission, based on contents of Table 4.12.
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Appendix 4.13: Sensitivity of Model 3 Estimates to Coding of
Chronic Conditions Using Only RAI-MDS Admission Assessment
Data

In Study 3, chronic conditions present at admission were coded using exclusively claims data
from OHIP or DAD from the five years prior to admission. The output in the model below
confirms that coding of chronic conditions based on those indicated in the admission RAI-MDS
assessment does not affect main findings.

Model 3

Model 3 with chronic
conditions coded from
RAI-MDS

Est (95% CI)

Est (95% CI)

Constant 4.16 (3.67, 4.65)! 4.20 (3.71, 4.69)*
Time (months since 0.43 (0.42, 0.45)¢ 0.43 (0.42, 0.45)¢
admission)

Activities of Daily
Living Score at

Admission

0-13 Reference Reference

14 - 27 8.29 (8.07, 8.52)* 8.29 (8.07, 8.51)}
Age

65— 74 Reference Reference

75 -84 -0.04 (-0.29, 0.21) -0.02 (-0.26, 0.23)

85— 94 0.10 (-0.18, 0.37) 0.13 (-0.14, 0.41)

95+ 0.61 (0.22, 0.99)* 0.67 (0.29, 1.05)"
Sex

Female Reference Reference

Male -0.12 (-0.29, 0.05) -0.18 (-0.35, -0.004)"
Marital Status

Married Reference Reference

Widowed -0.30 (-0.47, -0.13)f -0.29 (-0.46, -0.11)f

Never married,
separated or
divorced

-0.42 (-0.66, -0.19)"

-0.42 (-0.65, -0.19)"

Missing data on
marital status

-0.67 (-1.24, -0.09)"

-0.61 (-1.19, -0.04)"

Pre-Admission
Neighborhood Income
Quintile

1 (low) Reference Reference

2 0.23(0.01, 0.44)" 0.24 (0.02, 0.45)"
3 0.20 (-0.03, 0.44) 0.21 (-0.02, 0.44)
4 0.05 (-0.20, 0.30) 0.07 (-0.18, 0.31)
5 (high) 0.35 (0.08, 0.62)" 0.35(0.08, 0.61)"




Model 3

Model 3 with chronic
conditions coded from

RAI-MDS

Est (95% CI)

Est (95% Cl)

Missing data on Pre-

Admission
Neighborhood
Income Quintile

0.34 (0.09, 0.60)"

0.36 (0.10, 0.62)'

Prevalent Geriatric
Syndromes

Balance impairment

2.03 (1.84, 2.21)°

2.01 (1.83, 2.19)

Bowel incontinence

1.74 (157, 1.92)}

1.73 (156, 1.91)°

Cognition

Intact or borderline

Reference

Reference

Moderate impairment

1.04 (0.84, 1.24)!

1.03 (0.82, 1.25)¢

Moderate-Severe or
very severe
impairment

2.78 (2.49, 3.07)"

2.76 (2.46, 3.06)!

Hearing impairment

None

Reference

Reference

Hearing impaired

-0.05 (-0.26, 0.16)

-0.06 (-0.27, 0.15)

Body Mass Index

(BMI)
BMI <18.5 Reference Reference
18.5<BMI <25 -0.14 (-0.39, 0.12) -0.11 (-0.36, 0.14)
25 < BMI <30 -0.24 (-0.50, 0.03) -0.21 (-0.48, 0.06)
BMI > 30 0.01 (-0.27, 0.30) 0.06 (-0.23, 0.35)
Pain
None Reference Reference

Less than daily
pain

0.003 (-0.18, 0.19)

-0.01 (-0.19, 0.18)

Daily or severe
daily pain

0.39 (0.18, 0.60)"

0.41 (0.20, 0.63)*

Pressure ulcer

1.44 (1.13, 1.74)}

1.46 (1.15, 1.76)}

Urinary
incontinence

1.82 (1.64, 2.01)!

1.82 (1.64, 2.01)}

Visual impairment

None Reference Reference
Moderate 0.28 (0.12, 0.43)* 0.27 (0.1, 0.42)'
impairment

Severe impairment

1.13(0.78, 1.48)¢

1.14 (0.79, 1.49)}

Prevalent Chronic

Conditions

Arthritis 0.02 (-0.13 0.16) 0.0001 (-0.15, 0.15)

Asthma “ %.808%0) -0.18 (-0.56, 0.19)

Cancer 0.01 (-0.14, 0.17) -0.08 (-0.33, 0.16)

g.omnary artery -0.10 (-0.26, 0.06) -0.02 (-0.26, 0.21)
ISease

Chronic obstructive
pulmonary disease

-0.24 (-0.45, -0.04)"

-0.03 (-0.24, 0.17)

314
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Model 3

Model 3 with chronic
conditions coded from
RAI-MDS

Est (95% CI)

Est (95% Cl)

Dementia 0.08 (-0.08, 0.25) 0.04 -0.13,0.21)
Diabetes 0.11 (-0.05, 0.27) 0.05 (-0.11, 0.21)
Epilepsy 0.42 (0.03, 0.80)" 0.44 (0.05, 0.84)"

Heart failure

0.29 (0.10, 0.48)T

0.02 (-0.20, 0.24)

Kidney disease

0.26 (0.08, 0.44)"

0.21 (-0.02, 0.45)

Limb paralysis or
amputation

-0.10 (-0.30, 0.10)

1.17 (0.82, 1.52)¢

Mood disorder

-0.10 (-0.29, 0.08)

0.03 (-0.13, 0.21)

Parkinson’s disease

1.11 (0.84, 1.37)}

1.17 (0.90, 1.44)"

Peripheral vascular
disease

-0.22 (-0.57, 0.14)

-0.22 (-0.49, 0.06)

Psychiatric
conditions other
than depression and
dementia

-0.11 (-0.28, 0.06)

-0.48 (-0.73, -0.22)"

Stroke

0.48 (0.30, 0.66)"

0.29 (0.10, 0.48)"

Interaction Terms

Activities of Daily
Living Score at
Admission*time

-0.26 (-0.28, -0.25)*

-0.26 (-0.28, -0.25)"

Balance
impairment*time

0.01 (-0.01, 0.02)

0.01 (-0.01, 0.02)

Moderate-severe to
severe cognitive
impairment*time

0.04 (0.03, 0.06)*

0.04 (0.03, 0.06)

Daily or severe daily
pain*time

-0.03 (-0.05, -0.01)"

-0.03 (-0.05, -0.01)"

Random Effects

V@ 3.35 3.35
V2@ 0.33 0.33
\/\Vzl(z)/ \/(\Vn(z) y22?) 0.02 0.02
V1@ 1.10 1.10
Vo 3.39 3.39

*p-value <0.05
p-value <0.01
p-value <0.0001

\y11@ = Between-resident, within baseline ADL group (0-13 vs. 14-27), within home variance of random intercept

z;ljk(Z)

V2, = Between-resident, within baseline ADL group (0-13 vs. 14-27), within home variance in random slope

2ik@

V21N (y11@ y25@) = Covariance of random intercept (1@ and random slope (ojx®

\y1:® = Between-home variance of random intercept (@

6 = Between-assessment, within-resident, within baseline ADL group (0-13 vs. 14-27), within home variance of

level-1 residuals ij
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Appendix 4.14: Possible Mechanisms Behind Study 3 Findings

Findings reflect actual associations in Ontario
LTCH residents: residents with low disability at
admission actually do decline faster than those
with high disability.

4

Low disability
residents on more
stable pre-admission
disablement
trajectories (vs. post-
acute care trajectories
of high disability
residents)

Untapped
opportunity: lower
disability residents
receive less rehab
therapy than high
disability residents
due to lower RUG
codes at admission.

4

Residents admitted
with low disability
are just at earlier
stage of disablement
trajectory that tapers
off at higher levels.

Methodological Explanations for Findings

Changes in ADL LFS
at top of the scale
represent bigger
clinical changes than
those at bottom the of
scale.

Low disability
residents get coded up
to bump into higher
reimbursement codes

Mortality selection: residents
with high disability and rapid
disablement died before
included in sample or before
contributing significantly to
mean disablement in sample.

Figure 4.15: Possible Mechanisms Behind Study 3 Finding Regarding the Association between

Lower Disability at Admission and Faster Disablement Over Two Years
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Appendix 4.15: Staged Addition of Sociodemographic Variables to
Simple Linear Regression of Model 1

To examine for possible confounding of variables’ relationship with disability by other variables in the
model, simple linear regressions adjusted for clustering of disability measures within residents were run.
Disability scores from the entire observation period were the outcome (i.e. multiple disability scores per
resident were included in outcome). Coefficients for time (month) since admission and admission
disability above or below the median were entered first, followed by sociodemographic variables,
followed by geriatric syndromes, chronic conditions, interactions between admission disability and time,

geriatric syndromes and time, and long-term care home of residence, as follows.

Model 1: Disability = time (months since admission)
Model 2: Disability = time (months since admission) + admission disability

Model 3: Disability = time + admission disability + age + sex + marital status + pre-admission
neighbourhood income quintile

Model 4: Disability = time + admission disability + age + sex + marital status + pre-admission
neighbourhood income quintile + geriatric syndromes

Model 5: Disability = time + admission disability + age + sex + marital status + pre-admission
neighbourhood income quintile + geriatric syndromes + chronic conditions

Model 6: Disability = time + admission disability + age + sex + marital status + pre-admission
neighbourhood income quintile + geriatric syndromes + chronic conditions + Interaction term between
admission disability and time

Model 7: Disability = time + admission disability + age + sex + marital status + pre-admission
neighbourhood income quintile + geriatric syndromes + chronic conditions + Interaction term between
admission disability and time + interaction terms between geriatric syndromes and time

Model 8: Disability = time + admission disability + age + sex + marital status + pre-admission
neighbourhood income quintile + geriatric syndromes + chronic conditions + Interaction term between
admission disability and time + interaction terms between geriatric syndromes and time + Long-term
care home of residence

Results for Model 8 note shown because R?(0.4346) and model coefficients completely unchanged from
Model 7 and effect size of LTCH negligible (0.00002, 95% CI: -0.00004, 0.00008).

The staged build-up of models below reveal several noteworthy findings. The addition of geriatric

syndromes in Model 4 significantly reduced the positive association of disability at admission while
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reducing the negative association of being a widow with disability measures across the observation

period.

Examination of the R? value for Model 3 shows that disability score at admission and resident
demographic characteristics accounted for approximately 35% of variance in disability scores from the
whole observation period. Addition of geriatric syndromes to the model explained an addition 4% of
variance and chronic conditions explained an addition 1% on top of that. Addition of interaction terms for
geriatric syndromes and time explained an additional 1%, while and variables for the long-term care
homes in which residents lived did not explain any additional variance.
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Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Variables Estimate Estimate Estimate Estimate Estimate Estimate Estimate
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Constant 13.27 (13.14, 13.40)* 8.73 (8.59, 8.86)* 8.63 (8.24, 9.01)* 5.63 (5.15, 6.12)* 5.63 (5.15, 6.12)* 4.20 (3.69, 4.70)¢ 4.10 (3.60, 4.61)*
Time since . . . . . . .,
admission (months) 0.16 (0.15, 0.16)* 0.17 (0.17, 0.18)* 0.17 (0.17, 0.18)* 0.18 (0.17, 0.18)* 0.18 (0.17, 0.18)* 0.27 (0.26, 0.28)* 0.28 (0.27, 0.29)*
Disability at
baseline
0-13 Reference Reference Reference Reference Reference Reference
14 - 27 9.06 (8.88, 9.24)* 8.99 (8.81, 9.17)* 6.35 (6.14, 6.55)* 6.24 (6.03, 6.44)* 8.38 (8.18, 8.58)* 8.37 (8.17, 8.56)*
Age
65— 74 Reference Reference Reference Reference Reference
75-84 0.34 (0.02, 0.66)" 0.25 (-0.04, 0.55) 0.17 (-0.12, 0.47) 0.16 (-0.13, 0.46) 0.17 (-0.13, 0.46)
85 -94 0.49 (0.17,0.81)" 0.41(0.11,0.71)" 0.39 (0.08, 0.70)" 0.38(0.07, 0.69)" 0.38(0.07, 0.69)"
95+ 1.21 (0.76, 1.66)"* 1.07 ( 0.64, 1.50)* 1.11 (0.67, 1.55)F 1.08 (0.64, 1.52)F 1.08 (0.64, 1.52)F
Sex
Female Reference Reference Reference Reference
Male 0.01 (-0.20, 0.22) 0.08 (-0.11, 0.28) 0.003 (-0.19, 0.20) -0.002 (-0.20, 0.19) -0.002 (-0.20, 0.19)
Marital Status
Married Reference Reference Reference Reference Reference
Widowed -0.78 (-1.01, -0.55)? -0.47 (-0.68, -0.26)* -0.43 (-0.64, -0.22)*

-0.44 (-0.64, -0.23)¢

-0.43 (-0.64, -0.23)"

Never married,
separated or
divorced

-1.18 (-1.50, -0.87)¢

-0.89 (-1.17, -0.61)*

-0.76 (-1.04, -0.47)¢

-0.76 (-1.04, -0.47)¢

-0.76 (-1.04. -0.47)*

Missing data on
marital status

-1.11 (-1.74. -0.48)"

-0.90 (-1.47, -0.32)"

-0.83 (-1.39, -0.26)"

-0.83 (-1.40, -0.26)"

-0.83 (-1.40, -0.26)"

Pre-LTC Income
Quintile

1 (low)

Reference

Reference

Reference

Reference

Reference

2

0.36 (0.08, 0.64)

0.29 (0.03, 0.55)"

0.30 (0.05, 0.56)"

-0.83 (-1.40, -0.26)"

0.30 (0.04, 0.55)

3

0.21 (-0.08, 0.51)

0.18 (-0.09, 0.45)

0.20 (-0.07, 0.47)

0.20 (-0.07, 0.47)

0.20 (-0.07, 0.47)

4

0.33 (0.03, 0.64)"

0.28 (0.002, 0.55)°

0.27 (-0.004, 0.54)

0.27 (-0.0004, 0.55)

0.28 (0.002, 0.55)"

5 (high)

053 (0.21, 0.85)"

0.47 (0.18, 0.76)

0.46 (0.17, 0.75)"

0.47 (0.18, 0.76)'

0.46 (0.18, 0.75)°

Missing data

0.56 (0.25, 0.86)°

0.50 (0.22, 0.78)°

0.47 (0.19, 0.75)"

0.48 (0.20, 0.76)°

0.48 (0.20, 0.76)°

Prevalent Geriatric
Syndromes

Balance impairment

1.72 (151, 1L.92)°

1.69 (1.48, 1.89)°

1.70 (1.49, 1.90)°

1.87 (1.68, 2.06)°

Bowel incontinence

161 (142, L81)'

1.60 (.40, 1.80)F

1.60 (1.40, 1.80)¢

1.60 (140, 1.80)¢

Cognition

Intact or
borderline

Reference

Reference

Reference

Reference
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Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Variables Estimate Estimate Estimate Estimate Estimate Estimate Estimate
(95% ClI) (95% CI) (95% CI) (95% CI) (95% CI) (95% ClI) (95% CI)
Moderate 1.38 (117, 1.59)¢ 1.27 (1.06, 1.49)¢ 1.26 (1.05, 1.48)¢ 1.26 (1.05, 1.48)¢
impairment
Moderate-
severe/severe 3.52 (3.25, 3.79)* 3.41 (3.12, 3.69)¢ 3.39 (3.10, 3.67)¢ 2.71 (243, 2.99)¢
impairment
Hearing
impairment
None Reference Reference Reference Reference
Hearing -0.11 (-0.35, 0.13) -0.06 (-0.30, 0.17) -0.07 (-0.30, 0.17) -0.07 (-0.30, 0.17)
impaired
BMI
BMI < 18.5 Reference Reference Reference Reference
18.5<BMI<
> 0.06 (-0.23, 0.35) 0.01 (-0.28, 0.31) 0.03 (-0.26, 0.33) 0.04 (-0.26, 0.33)
25 < BMI <30 0.04 (-0.27, 0.35) 0.01 (-0.31, 0.32) 0.02 (-0.29, 0.34) 0.02(-0.29, 0.34)
BMI > 30 0.05(-0.28, 0.39) 0.05 (-0.29, 0.38) 0.07 (-0.27, 0.40) 0.07 (-0.27, 0.40)
Pain
None or Reference Reference Reference Reference
g:frf than daily -0.17 (-0.37,0.03) -0.13 (-0.33,0.07) -0.12 (-0.32,0.08) -0.12 (-0.32,0.08)
(?;}'I%’;iﬁe"ere -0.08 (-0.32, 0.16) -0.01(-0.26,0.23)  -0.002 (-0.25, 0.24) 0.48 (0.25, 0.72)"
Pressure ulcer 1.27 (0.94, 1.59)* 1.28 (0.95, 1.61)* 1.24 (0.91, 1.56)* 1.23 (0.91, 1.56)*
Urinary

incontinence

1.99 (1.78, 2.19)¢

1.93 (1.72, 2.13)!

1.94 (1.73, 2.14)}

1.94 (1.74, 2.14):

Visual impairment

None Reference Reference Reference Reference
Moderate + + : +
impairment 0.25 (0.07. 0.43) 0.24 (0.06, 0.42) 0.24 (0.06, 0.42) 0.24 (0.06, 0.42)

Severe impairment

0.77 (0.38, L.17)

0.83 (0.43, 1.22)°

0.82 (0.42, 1.22)°

0.83 (0.43, 1.22)°

Prevalent Chronic

Conditions

Arthritis 0.09 (-0.08, 0.27) 0.09 (-0.08, 0.27) 0.10 (-0.08, 0.27)
Asthma 0.04 (-0.33, 0.40) 0.04 (-0.33, 0.40) 0.04 (-0.32, 0.41)
Cancer 0.07 (-0.10, 0.25) 0.05 (-0.18, 0.29) 0.07 (-0.10, 0.25)

Chronic kidney
disease

0.18 (-0.03, 0.40)

0.07 (-0.10, 0.25)

0.17 (-0.04, 0.39)

Coronary artery
disease

-0.05 (-0.24, 0.13)

-0.05 (-0.24, 0.13)

-0.06 (-0.24. 0.13)

COPD -0.30 (054, -0.05) __ -0.30 (054, -0.06) ___ -0.30 (-0.55, -0.06)
Dementia 053 (0.33, 0.73)" 053 (0.33, 0.73)" 053 (0.33, 0.73)°
Diabetes 0.11 (-0.07, 0.30) 0.11 (-0.08, 0.29) 0.11 (-0.08, 0.29)

Epilepsy

0.14 (-0.31, 0.60)

0.15 (-0.31, 0.60)

0.15 (-0.31, 0.60)
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Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Variables Estimate Estimate Estimate Estimate Estimate Estimate Estimate
(95% ClI) (95% CI) (95% CI) (95% CI) (95% CI) (95% ClI) (95% CI)
Heart failure 0.29 (0.07, 0.51)" 0.29 (0.07, 0.51)" 0.29 (0.07, 0.51)"
Limb paralysis or 0.05 (-0.18, 0.28) 0.05 (-0.18, 0.29) 0.05 (-0.18, 0.29)
amputation
Mood disorder -0.29 (-0.52, -0.06) -0.29 (-0.53, -0.06)" -0.29 (-0.52, -0.06)"
Parkinson’s disease 1.44 (1.15,1.73)" 1.44 (1.14,1.73)' 1.44 (1.15, 1.74)}
Pedri'sg‘aesr:' vascular 0.03 (-0.41, 0.47) 0.03 (-0.41, 0.47) 0.03 (-0.41, 0.47)
Psychiatric
conditions other
than depression -0.28 (-0.49, -0.07)" -0.28 (-0.49, -0.07)" -0.28 (-0.49, -0.07)"
and
dementia
Stroke 0.37 (0.16, 0.57)* 0.36 (0.15, 0.56)" 0.36 (0.16, 0.57)"
Interaction Terms
Low vs. high
disability at -0.20 (-0.21, -0.19)* -0.20 (-0.21, -0.19)*
admission
Balance
impairment™* -0.02 (-0.03, -0.002)"
time
Daily or severe s
daily pain*time -0.04 (-0.06, -0.03)
Moderate-
severe to
severe cognitive 0.06 (0.05, 0.08)*
impairment*
time
R? 0.0217 0.3507 0.3550 0.4209 0.4249 0.4249 0.4346

RZ: The proportion of estimated total residual variance explained by variables in the model

“p-value <0.05
p-value <0.01
fp-value <0.0001
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Appendix 5.1: Variable Location in Causal Diagrams According to

Critical Review in Study 1

Table 5.1a below defines possible variable locations in the Disablement Process. Table 5.1b

provides a summary of variables hypothesized roles in the Disablement Process based on the

critical review in Study 1. Because these variable locations were described in a segment of Study

1 that was subsequently edited out, they were not explored earlier in the thesis.

Appendix Table 5.1a: Descriptions of possible variable locations in the causal pathway between

impairments and functional dependence or decline

Variable
Location in Description Example
Causal Pathway
Precedes impairments in the causal pathway.
Antecedent Impairments (at least in part) mediate the age

(a.k.a. risk factors)

relationship between the antecedent and disablement
outcomes

Exists between impairment and disablement

Mediator outcome. Impairments have (at least part of) their hospitalizations
effect on disablement outcomes via the mediator.
Is associated with impairment and is an independent
Confounder risk factor for disablement outcomes, but is not an sex
antecedent or a mediator.
Moderator Impairment has different effects on disablement
(or: Effect outcomes for individuals with different values of the  sex
Modifier) moderator.
fSequ«_aIae of These variables are downstream effects of self-rated
unctional .
disablment outcomes. health

outcomes
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Table 5.1b: Variable Locations in the Disablement Process

Variable Location in the Disablement Process

Antecedent Sequela of
Variable Exposure Mediator Confounder  Moderator functional

(risk factor)
outcomes

Predisposing Characteristics (includes Intra-Individual Factors)

Demographics

Increasing age

Female sex

Minority ethnicity/race v

Social

Not currently married.

Living alone prior to v 4

admissionto LTC

Fewer years of

Education

Low income

Lifestyle/Behavioural

Low physical activity v

level

Psychological

Self-rated health i
Extra-Individual Factors

v
v

AR

—~

VISY T WK TSN G &S
A

)\

Medical Care and Rehabilitation
Hospitalizations

Length of

hospitalization

Medications (type used)

Receipt of rehabilitative

therapy

Presence of an

indwelling catheter

Built Physical and Social Environment
Properties of LTC

facility

Rural location of v 4
dwelling

W S

Pathologies and Impairments

Chronic Conditions
Higher number of
chronic conditions
Alzheimer’s disease
Angina

Anxiety and panic
disorders

Acrthritis (type
unspecified)
Asthma

Atrial fibrillation
Bone disease

4 <

OMAARIALRA
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Variable Location in the Disablement Process

Antecedent

Variable (risk factor)

Exposure

Mediator

Confounder

Moderator

Sequela of
functional
outcomes

Cancer (type
unspecified)

v

Cardiovascular disease
(type unspecified)

v

Coronary artery disease

Chronic obstructive
pulmonary disease

Degenerative disc
disease (back disease,
spinal stenosis)

Dementia

Depression v

Diabetes (type
unspecified)

Diabetes mellitus

Heart failure

Hypertension

Kidney failure

Limb impairment
(paralysis, amputation)

Lung disease (type
unspecified)

Myocardial infarction

Parkinson’s disease

Peripheral vascular
disease

Psychiatric conditions
(type unspecified)

Seizures

Stroke

Geriatric Syndromes

High number of
geriatric syndromes

A\

Balance impairments

VR

Bowel incontinence

Cognitive impairment

Hearing impairment

Obesity

Pain

Pressure ulcers

Sensory impairments
(type unspecified)

Sleep disturbance

Urinary incontinence

Visual impairment

AR

Weight
change/malnutrition

AR A AR R AR N AT N A A AR A A AR AR AT LA SN SR NAN
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Variable Location in the Disablement Process

. Antecedent . Sequgla of
Variable - Exposure Mediator ~ Confounder = Moderator  functional
(risk factor)
outcomes
Acute Health Events
Delirium v v v v
Falls v
Hip Fracture v i
Lower respiratory tract v v
infection




