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ABSTRACT 
	

Background and rationale: There has been a shift in health care resource allocation from 
long-term care (LTC) facilities to home care, aiming to provide better care for older adults 
with multi-morbidities and alleviate burdens on health care systems. Home care is often 
fragmented and requires support from family and friend caregivers. Caregivers’ experiences 
and situations can vary resulting in differing levels of caregiver burden. Caregivers who 
experience burden are sometimes unable to continue caregiving, and care recipients are 
prematurely admitted to institutions. Previous literature primarily focuses on associations 
between caregiver burden and older care recipients’ LTC use, and it is unclear whether or 
not caregiver burden influences utilization of acute care services, such as hospitals. Hospital 
use could indicate problems in primary health care that are essential to coordinate complex 
needs of older care recipients and are costly to the health care system. Research questions: 
(1) Do older home care recipients who have caregivers experiencing distress, burnout, or 
dissatisfaction have higher hospital use than those who have a caregiver with none of these 
experiences? (2) If not, what other factors explain higher hospital use of the older home care 
recipient? Methods: This is a secondary analysis of the Nova Scotia Residential Assessment 
Instrument-Home Care (RAI-HC) collected from 2009 to 2012. Data were collected to 
assess the health of home care recipients and their caregivers as well as the quality of home 
care services provided by Nova Scotia Continuing Care. Hospitalization was measured in a 
follow-up RAI-HC. Caregiver burden was measured by three indicators available in the 
RAI-HC: (1) caregiver distress, (2) caregiver burnout, and (3) caregiver dissatisfaction. The 
study used logistic regression to investigate the relationships between older care recipient 
hospitalization and each indicator of caregiver burden, controlling for older home care 
recipient predisposing, enabling, and need characteristics variables using the Andersen 
model of health service utilization. Findings: Out of the 4,235 older home care recipients 
who received home support services from Nova Scotia Continuing Care, 21.75% were 
hospitalized. In the unadjusted analyses, out of the three indicators of caregiver burden, only 
caregiver burnout was statistically significantly associated with hospitalization (odds ratio: 
1.31; 95% confidence intervals: 1.03-1.67). After adjusting for older home care recipient 
predisposing, enabling, and need characteristics, none of the three indicators of caregiver 
burden were associated with hospitalization at the 95% confidence level. However, two 
older home care recipient factors were statistically significantly associated with an increased 
likelihood of hospitalization across all three models, including requiring assistance with 
Activities of Daily Living (ADL) and being diagnosed with a respiratory disorder. Older 
home care recipients diagnosed with Alzheimer’s disease were statistically significantly less 
likely to be hospitalized across all three models. Conclusions: While caregiver burden was 
not statistically significantly associated with hospitalization, it should not undermine the 
burden that caregivers experience. These results should be understood with caution as 
caregiver burden is difficult to measure. The RAI-HC has a promise to contribute to the 
caregiver burden literature with its focus on a general population, as opposed to clinical 
population. Future research should validate further the three indicators of caregiver burden 
in the RAI-HC. 
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CHAPTER 1 – INTRODUCTION 

	
Home care is a health policy priority in Nova Scotia as a growing number of 

adults are living longer with multi-morbidity and functional decline, warranting an 

increase in demand of health care (1–4). The past two decades have seen a shift in health 

care resource allocation from long-term care (LTC) to home care (5–7). In Canada, the 

utilization of home care increased from 1.2 million in 2010 to 2.2 million in 2012 (8,9). 

There are a number of population-level changes that contribute to this shift towards 

increased home care provisions. First, Canada is aging since the proportion of older 

adults in the population is increasing. The 2016 Canadian census reported that Nova 

Scotia has the highest proportion of individuals over the age of sixty-five, at 19.9% of the 

provinces population. Statistics Canada projects that Nova Scotia’s aging population, 

those over sixty-five years, will increase to one fourth of the province’s population by 

2031 (4). In addition to increasing chronological age being a factor related to requiring 

health care services, there are other determining factors that also play a role in a 

prospective demand in health care services. These factors are related to multi-morbidity 

and functional decline, which often culminate in later life. For instance, low physical 

activity and suboptimal nutrition profiles demonstrated within Canadian and Nova 

Scotian populations, observed at most ages and contribute to accumulated deficits over 

time, also increase the likelihood of needing health care services in later life (10-11). 

With these details in mind, it is important to note that although health care services are 

often utilized by older adult groups more so than relatively younger groups of the 

population, this increased need for care is not entirely attributed to or caused by the aging 

process, as lifestyle and other factors also play a role. 

Studies have shown that the majority (87%) of older adults who have complex 

care needs prefer to stay in the home, even if they have chronic health conditions that 

limit their autonomy (12). There is government support for home care, as it is believed to 

be a cost-effective alternative to LTC (12). The delivery of publicly-funded home care is 

coordinated at provincial and territorial levels of government through contracted medical 

and non-medical services (9). Nursing and home support services are part of the delivery 
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of all provincial and territorial home care across Canada, although the content of these 

services differ across provinces (e.g., homemaking and therapies) (9).  

Home care relies heavily on family and friend caregivers as they provide 

necessary care outside of the structure and hours of provincial and territorial home care 

services. Nearly six million Canadians are primary caregivers for friends or family 

members (13). The experience of caregivers is highly variable and influenced by a range 

of factors, such as the care need of care recipients, social support for caregivers, and how 

socially disadvantaged a caregiver might be (14). While caregiving can be a rewarding 

experience, it is common for family and friend caregivers to experience caregiver burden 

(14,15). 

Caregiver burden is understood as a multidimensional concept encompassing the 

impact of the physical, psychosocial, social, and financial domains of caregiving (14). 

Caregiver burden can also be differentiated between objective (e.g., events, undertakings, 

and activities) and subjective burden (i.e., the caregiver’s perception of how caregiving 

influences their life) (16). Even though caregiver burden has been studied for over three 

decades, there is still no standardization in the concept and the measurement of caregiver 

burden. Over 74 instruments are available to assess caregiver burden. The large number 

of instruments available coupled with no standardization in measurement has resulted in 

problems in measuring caregiver burden in research and in clinical practice (17,18). 

Accordingly, it is challenging for researchers to draw conclusions from the literature on 

caregiver burden, although assessing caregiver burden is critical in understanding the 

caregiver needs and preferences influenced by the provision of care. 

When family or friend caregivers become too burdened to handle home care 

responsibilities, care recipients often prematurely face institutionalization (17). Previous 

studies on caregiver burden have focused on examining causes and influence of caregiver 

burden on caregiver health (14). Much less attention is paid to the impact of caregiver 

burden on the health of the care recipient (17). Of the studies that do focus on the 

association between caregiver burden and adverse health outcomes of care recipients, the 

majority of studies focus on LTC admission (17,19). It is still relatively unclear whether 

or not caregiver burden influences utilization of acute care services, such as hospitals 

(20). Hospital admissions could indicate problems in primary health care that are costly 
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to the health care system and essential to coordinate complex needs of older patients 

requiring care. Hereafter older adults receiving home care will be referred to as older care 

recipients (21).  

The studies that do examine the association between caregiver burden and care 

recipient hospital use highlight three major gaps in the literature. Firstly, the majority of 

studies in this area focus on specific older care recipient populations with homogeneous 

diagnostic groups, such as dementia or cardiovascular disease, limiting generalizability of 

the studies to older care recipients with multi-morbidity and functional decline within a 

general population. Secondly, no known studies have examined the association between 

caregiver burden and older care recipient hospitalization in Canada. Thirdly, no known 

studies in Nova Scotia use administrative data from a provincial database to assess 

caregiver burden and hospital use to inform provincial policies (14,17). 

To address these limitations, this study examined the relationship between 

caregiver burden and older home care recipient hospital use among 4,235 home care 

recipients and their primary caregivers using provincial administrative data, the Resident 

Assessment Instrument– Home Care (RAI-HC). The Nova Scotia RAI-HC collects 

information on home care recipients and their caregivers from everyone receiving home 

care services through Continuing Care in Nova Scotia (22). Caregiver burden is measured 

within the RAI-HC through three questions assessing subjective caregiver burden. This 

dataset allows for a population-based analysis of caregivers and care recipients who 

receive home care in Nova Scotia.  
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CHAPTER 2 – BACKGROUND 

 

A home care strategy is critical as more Canadians are living with multiple 

complex chronic conditions largely secondary to an increased life expectancy, resulting 

in several broader social and economic implications (1,5). The 2016 Canadian census 

reported that Nova Scotia has the highest proportion of individuals over the age of sixty-

five, encompassing 19.9% of the provinces population (4). Not only is Nova Scotia’s 

population expected to continue to have the highest provincial proportion of adults over 

the age of sixty-five, this proportion is projected to increase to 28.6% of the provinces 

population by the year 2031 (4). Along with increased life expectancy, aging of the 

“baby-boomers” is thought to be, in part, responsible for this demographic shift (2,3). 

While living longer, the older adult segment of the population on average has an 

increased number and severity of secondary aging-related chronic conditions (e.g., 

dementia, heart disease, and diabetes) that can lead to frailty (1,23–25). Frailty is a state 

of increased susceptibility to adverse health outcomes for individuals of the same 

chronological age (26). Frailty presents a major challenge in the provision of care of 

some older adults, as people who are frail have longer hospitalizations, worse health 

outcomes, and higher mortality than people who are not frail (27).  

Many older adults have more complex care needs than the general population and 

require specialized assistance with care (25). On average, older adults have more 

physician visits, longer hospital stays, and utilize more health services overall when 

compared to the general population (1,25). Over the past thirty years the advancement of 

health technologies and medicine (e.g., medical diagnostic imaging and surgical tools) 

have changed the way people interact with the healthcare system (24,28). Adults eighty 

years and older are twice as likely to have cataract surgery, knee arthroplasty, poly-

pharmacy, medical imaging, and coronary bypass compared to the same group thirty 

years ago, and has led to the creation of specialized geriatric medicine (24). Although 

some of these health services are high cost, they allow older care recipients to sustain 

their quality of life, avoid high-cost institutionalization, and remain living in their own 

homes (24,29).  
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There has been a recent shift in health service resource allocation from LTC to 

home care (25,28). Less than twenty years ago, it was common for older care recipients 

to move into LTC facilities and hospitals when they could no longer care for themselves 

at home (29,30). HealthCareCAN, formerly named the Canadian Healthcare Association, 

suggests there are four main reasons for a shift towards care in the home, including: the 

preference to remain at home, an increase in Canadians living longer with more chronic 

conditions, advances in technology that allow for more care at home, and the belief that 

home care is a more cost-effective alternative to LTC (31). In fact, in 2007, the Special 

Senate Committee on Aging reported that 87% of older adults prefer to remain at home 

for as long as possible (12). Home care provides an avenue for older care recipients to 

receive care at home, while maintaining independence and dignity (31). LTC is expensive 

for both care recipients and the healthcare system (24,30). Additionally, as the demand 

for care increases, the admission criteria to LTC have become increasingly stringent. For 

instance, in Nova Scotia, all home and community-based care services must be explored 

before the Health Authority determines that placement in a LTC facility is the most 

appropriate (32). Recent health policy has reflected these concerns by working to 

improve access to home care for older care recipients in Canada (1,23). 

The preference to stay at home comes with the additional demand for care in the 

home (1,29,33). Home care services are intended to supplement the ongoing work of 

family and friend caregivers, hereafter referred to as caregivers (29,33). Caregivers 

provide unpaid care, often around the clock, to ensure their friend or family member 

living with physical or mental health conditions of varying acuteness are able to live at 

home (29). While the majority of caregiving research focuses on the negative health and 

financial outcomes attributed to the experience, there are also positive aspects that caring 

for a close family member or friend can have on the caregiver. A qualitative study on 

positive aspects of caregiving found that caring for an older family member who requires 

care enhances personal fulfillment, time-management skills, family bonds, empathy 

towards others, and motivates caregivers to promote the rights and dignities for older care 

recipients (35). Caregiving can be emotionally rewarding as it can honour past care from 

family members and save family financial resources. In addition to saving household 
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financial costs, caregivers providing care in the home save the health care system costs 

(29,31).   

Preventable hospitalizations among older home care recipients further contribute 

to existing health service use problems. Patient flow through the health care system is a 

common health services issue as a result of an increasing number of individuals within 

the population who have complex care needs. Older care recipients, on average, have 

longer stays in hospitals than their younger counterparts and often remain in hospital 

even after improvement in their condition (29). Many older care recipients who have long 

lengths of stay are waiting for adequate care conditions at home or an opening at a LTC 

facility (29). Furthermore, the Canadian Institute for Health Information’s (CIHI) 2011 

report on seniors and aging found that every day an older care recipient is hospitalized 

they can lose up to 5% of their function (29), meaning that the longer the hospital stay the 

less likely the individual will go on to live independently in the community. As 

provincial health care systems work toward addressing the issues of navigating older care 

recipients through hospital services, the reasons for hospitalization will likely come into 

question (29). 

 

2.1 HOME CARE  

  

In 1990, Health and Welfare Canada, a former federal department, described 

home care by its three pillars of function: (1) acute care substitution, (2) LTC 

substitution, and (3) prevention and maintenance of health conditions that enable a 

person, regardless of age, to live independently (12,29). The definition of home care has 

continuously evolved over time to reflect the wide variety of health and social services 

provided in the home in order to meet the needs of a growing population with complex 

care needs (29). Today, the Canadian Home Care Association (CHCA) defines home care 

as “an array of services offered in the home and community setting that encompass health 

promotion and teaching, curative intervention, end-of-life care, rehabilitation, support 

and maintenance, social adaptation and integration, and support for the informal (family) 

caregiver” (29). In 2016, the CHCA reported that more than 1.8 million Canadians use 
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publicly funded home care services and the majority of these services were provided to 

older care recipients (9). 

Home care has two core components: medical and non-medical care (35). In 

addition to medical management and assistance with instrumental activities of daily 

living (IADLs) provided by caregivers, paid home care and medical professionals are 

involved in the delivery of specialized care in the home (29,31). Medical care, for 

instance, pain management and catheter maintenance, is care provided by licensed 

medical professionals like nurses and physicians (13,9). Non-medical care, also known as 

home support services, assist home care clients with personal care and homemaking (13). 

Home support workers assist with the home care recipients’ housekeeping, laundry, meal 

preparation, hygiene, medication management and other activities of daily living (ADLs) 

(13). Furthermore, additional community support services may provide help to support 

ongoing services in the home, such as adult day care programs to provide relief to 

caregivers (3,25,29,31,36). 

Medical and non-medical services are essential for individuals receiving care to 

live independently in their homes, but financing these services may become complicated. 

Home care is not an insured service under the Canada Health Act, which provides a 

national standard for the delivery of the insured health care services (35,37). Physician 

and hospital services are governed by the Canada Health Act and publicly funded through 

federal and provincial tax revenue, without patients being billed at the point of service. 

The delivery of these services is the responsibility of provincial and territorial 

governments (11,37). In Nova Scotia, the costs for home care are split privately (i.e., out 

of pocket and private insurance) and publicly (i.e., government tax revenue). The 

provincial government’s health sector, the Department of Health and Wellness (DHW), 

operates home medical services with public funds; however, non-medical services such 

as housekeeping and medication management are not fully paid for under DHW. Costs 

for non-medical services are based on income and family size (3,13). For example, one 

person with an annual income between $47,006 and $57,006 have a maximum out-of-

pocket monthly fee of $363 while someone in the same income bracket with a family size 

of three or more would have a maximum monthly fee of $121 per month (35,38). Paying 

for non-medical home care services can therefore be costly for home care recipients and 
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their caregivers. In a complex system with fragmented delivery of services, family and 

friend caregivers play a vital role in the provision of home care, and as a result, can 

become overworked and experience a phenomenon known as “caregiver burden” 

(3,14,17). 

 

2.2 CAREGIVER BURDEN 

 

The concept of caregiver burden was initially studied to understand the negative 

implications of caregiving of family members who take on a caregiving role. The earliest 

attempt to clarify the concept of caregiver burden was by Steven Zarit while developing 

the Zarit Burden Interview (ZBI) to measure caregiver burden on relatives of patients 

with dementia. Zarit and colleagues considered problems frequently mentioned by 

caregivers, including the caregiver’s health, psychological well-being, finances, social 

life, and the relationship between the caregiver and the care recipient (41). Throughout 

the 1980s, the concept of caregiver burden was further studied and the definition evolved 

to how it is defined today: the extent to which caregivers perceive that caregiving has an 

adverse effect on their emotional, psychological, social, financial, and physical 

functioning (42–44). These five areas are often referred to as the domains of caregiver 

burden. The definition of caregiver burden is broad and multidimensional (14,15,42), and 

caregiver burden is commonly studied and measured as a function of the five domains 

(43,44).  

Caregiver burden can be further differentiated between objective and subjective 

burden (44). Objective burden includes the directly observable consequences caregiving 

has on a caregiver’s life (e.g., events, undertakings, and activities). Subjective burden is 

the caregiver’s perception of the strain of caring and perception of the objective burden 

on the caregiver’s life. Objective and subjective burden have different effects on physical 

and mental health of caregivers, thus, are both important (16,18,44).  

 

2.3 MEASURING CAREGIVER BURDEN 
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Measuring caregiver burden is critical in understanding caregiver health and well-

being in relation to the care that they are providing. For these five domains, numerous 

caregiver burden instruments have been developed since the measurement of caregiver 

burden was first explored in the 1980s (16-18).  

A systematic review conducted by Whalen with an objective of quantitatively 

measuring the psychometric properties and feasibility of caregiver burden instruments 

found over 74 different instruments existing in the literature. Inclusion criteria for the 

systematic review included international quantitative research papers that addressed the 

psychometric properties and feasibility of caregiver burden screening instruments. Out of 

the 74 instruments that met the studies inclusion criteria, the ZBI, Caregiver Reaction 

Assessment, and the Caregiver Burden Inventory (CBI) were the most commonly used 

(18). The review found many of the instruments were developed to assess one of the five 

domains of caregiver burden and were developed for a disease specific population (e.g., 

caregiver’s psychological health outcomes and care recipients with dementia). As a 

result, many of the instruments that assess caregiver burden do so within a specific care 

recipient population. For example, the original ZBI was designed for caregivers caring 

for care recipients with dementia in a small study population (n=29). The Caregiver 

Quality of Life Index-Cancer assesses caregiver burden among (n=263) caregivers caring 

for care recipients with cancer. Convenience sampling was used to develop these 

instruments, which limits the generalizability of both the instrument and study outcomes 

across various health care settings and patient populations (16). It is difficult to know 

how these instruments compare or contrast to one another, given their variability. 

Arguably, the most popular instrument to measure caregiver burden is the ZBI 

that measures caregivers’ emotional, psychological, social, financial, and physical 

functioning as a result of taking care of their family member or friend (18). Despite using 

a convenience sample to develop this instrument (i.e., caregivers of dementia patients in a 

small study), the ZBI is now used broadly across patient populations and care settings 

around the world. Moreover, the ZBI is translated into several languages, including 

Portuguese, Spanish, and Japanese, and there are various versions used in research (45). 

The original version consisted of twenty-nine items whereas the one that is currently used 

in research is shorter with twenty-two items (18). 
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 Many researchers claim that the ZBI is well-validated across a variety of patient 

populations, care settings and countries (15,17). However, there are other studies that 

show discrepancies in the validation, including external validity of the ZBI, especially in 

populations outside of care recipients with dementia (18). Because the ZBI is the most 

popular instrument used in literature assessing caregiver burden, it is speculated that 

some researchers make an assumption that the reliability of the instrument is validated for 

any population (16). This assumption results in the application of the ZBI across a variety 

of populations and care settings where it is not known if the ZBI will give an accurate 

measure of caregiver burden. More broadly, the ZBI is commonly referred to as the gold 

standard for measuring caregiver burden in the caregiver burden literature. Other 

instruments use the ZBI as a reference in the validation of their instrument. This practice 

warrants caution to researchers and clinicians studying caregiver burden as the ZBI is not 

validated across all care settings and care recipient populations, further questioning the 

validation of other caregiver burden instruments (16,46). Overall, in the caregiver burden 

literature, there is a lack of external validity for instruments designed to measure 

caregiver burden (18). In addition to the limited validation of caregiver burden 

instruments, other problems include instruments not clarifying the differences between 

objective and subjective burden, the large number of terms used to express caregiver 

burden, and the disconnect between research and the practical application of caregiver 

burden instruments (16–18,48).  

The sub-categories of objective and subjective burden within caregiver burden 

instruments may result in different caregiver health outcomes (18). As mentioned earlier, 

objective and subjective burden have different effects on physical and mental health (44). 

For example, a caregiver’s perception of burden may be substantially different than the 

actual intensity or number of tasks, differentiating subjective and objective types of 

burden. However, instruments measuring objective burden are not necessarily better than 

instruments measuring subjective burden, they are just different assessments (16). The 

differentiation between objective and subjective burden is important in the understanding 

of caregiver burden and planning interventions to alleviate (18).  

Caregiver burden is expressed in the literature using many different terms (17). 

For example, many instruments that measure burden include other constructs such as 
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strain, hassles, impact, quality of life, or stress within the name of the instrument. 

However, the items within the instrument may actually measure burden comprehensively 

and not the domains its name suggests (18). Ambiguity in the domains captured by the 

instrument may lead to incorrect reporting of results. Researchers suggest that it is 

important for clinicians and future researchers to understand the domains captured within 

the selected instrument rather than relying on the name or explanation of the instrument 

(17,18). Acknowledging the inconsistencies in the caregiver burden literature is critical 

when drawing conclusions on outcomes (17).  

Furthermore, there is a disconnect between research and the practical application 

of caregiver burden instruments. Some work has been done in shortening existing 

instruments to effectively measure caregiver burden in settings where lengthier 

instruments are not practical (14,16). This is especially important as the provision of care 

is shifting from acute care settings to home and community care (9). For example, 

instruments that were designed to be administered in an acute care setting by a physician 

may not be appropriate in screening caregiver burden across a large population receiving 

home care (16). There are few known instruments that are designed to measure caregiver 

burden at a broad population level.  

	
2.4 MEASURING CAREGIVER BURDEN USING THE RAI-HC 

	
A systemic review and meta-analysis assessing caregiver stress and care recipient 

institutionalization found that improved study methodologies over time, including larger 

sample sizes, has decreased the study effect of caregiver stress on institutionalization due 

to the increased power in recent studies. With care transitioning from institutions into the 

community, measuring caregiver burden from a population level is becoming 

increasingly important in understanding caregiver health (17). The RAI-HC collects 

administrative information on care recipients and their caregivers from everyone 

receiving publicly funded home care services in several provinces in Canada, including 

Nova Scotia (22). Caregiver burden is measured within the RAI-HC through three 

indicators of caregiver burden: (1) the caregiver was unable to continue in caring 

activities due to declines in his/her own health (caregiver distress), (2) the caregiver 
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expressed feelings of distress, anger, or depression (caregiver burnout), and (3) the 

caregiver was dissatisfied with the support received from family and friends (caregiver 

dissatisfaction). While these three indicators are not as extensive as composite 

instruments that incorporate a greater number of data items, the RAI-HC allows for 

population-based measurement of caregiver burden. The indicators within the RAI-HC 

were designed to gather information on all home care recipients and their caregivers and 

are not limited to specific sub-populations (e.g., care recipients with dementia). Although 

the indicators are not meant to be comprehensive measures of caregiver burden, such as 

the ZBI, they do allow for an analysis of caregiver health (49). 

The three indicators of caregiver burden are previously used in population-based 

research, but not extensively. The use and description of the RAI-HC caregiver questions 

vary in the published literature. For example, a secondary analysis evaluating the 

relationship between caregiver burden and the risk of hospitalization utilized the three 

indicators of caregiver burden within the RAI-HC. The author described the three 

indicators as perceptions of caregiver burden. On the other hand, CIHI and interRAI 

Canada (Canada’s research, education, and knowledge exchange cluster specializing in 

interRAI suite of instruments including the RAI-HC) label burnout and distress measures 

as indicators of caregiver distress and do not include the third measure of caregiver 

dissatisfaction. The description of the caregiver distress indicator in the RAI-HC by CIHI 

and interRAI Canada is the most common in the literature (16). Despite the slight 

differences in each of the three caregiver burden variables in the RAI-HC, all three 

caregiving items are measures of subjective caregiver burden, meaning that they are 

perceptions of the burden involved in the actual caregiving duties (16,49,50).  

The aforementioned systematic review by Whalen does not include the indicators 

of caregiver burden from the RAI-HC as it did not meet its inclusion criteria as a 

validated caregiver burden screening instrument. Unlike the clinical assessments for the 

home care recipient within the RAI-HC (e.g., depression rating scale [DRS]), the 

caregiver burden questions in the RAI-HC have not been studied in terms of reliability 

and validity, and the research literature may not consider them as screening instruments 

for caregiver burden. However, the strength of the indicators in RAI-HC is that they 

allow for a population based assessment of caregiver health and can be linked to detailed 
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information on the home care recipient. Additionally, the dichotomous nature of the 

indicators, as opposed to a lengthy scale, makes it easier for the caregiver or care 

coordinator to respond to the assessment (18). Moreover, there are no known population-

based instruments that collect information on caregiver health equivalent to the breadth of 

the RAI-HC. The RAI-HC also includes home care recipient information that is 

considered to be risk factors for caregiver burden.   

  

2.5 RISK FACTORS FOR CAREGIVER BURDEN  

 

It is known that family and friend caregivers have poorer physical and 

psychological outcomes compared to non-caregivers (14,51). A review of cohort studies 

assessing risk factors for caregiver burden found low education, sleep deprivation, 

amount of caregiving time, lack of choice in assuming caregiving role and 

responsibilities, depression, social isolation, and weight loss to be independent risk 

factors of caregiver burden (14). Other risk factors of caregiver burden include female 

sex, fewer coping strategies (e.g., advice seeking and exercising), cohabitation with the 

care recipient, financial stress, the caregiver’s perceived stress of the care recipient, and 

transfers in care (e.g., hospital to home) (17,52,53). Caregivers providing over twenty-

one hours of care per week were more than four times as likely to experience burden than 

unpaid caregivers providing less than ten hours of care per week (52). In addition, 

caregiver burden is more prominent in caregivers who care for individuals with 

symptoms of depression, with moderate to severe cognitive impairment (e.g., 

Alzheimer’s disease and dementia), and those displaying aggressive behaviours (53).  

Consequences of caregiver burden can lead to inability to continue employment, 

suicide, and increased mortality (14). In fact, a four-year follow-up study found that 

highly distressed caregivers had a 63% increased risk of mortality compared to a non-

caregiving control group (relative risk [RR], 1.63; 95% confidence interval [CI], 1.00-

2.65) (53). Furthermore, employed caregivers have the responsibility of managing their 

paid employment in addition to their caregiving duties, experiencing additional burden 

(54,55). Of caregivers experiencing burden, 55% of women and 45% of men have 

reported interference at work including change of work hours and turning down 
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promotions (37). It is known that some groups of caregivers such as those with low 

income may be more vulnerable to caregiver burden and may face additional barriers to 

accessing needed supports, thus experiencing poorer psychological health outcomes 

(52,56,57).  

The social determinants of health influence health whereby those who are of 

lower socioeconomic status have poorer overall health. Similarly, caregivers who are of 

lower income and education have a more difficult time coping with caregiving than those 

in similar caregiving circumstances with higher socioeconomic status (3,15,53,58,59). 

Authors of another systematic review assessing caregiver stress and care recipient 

institutionalization found it difficult to draw conclusions between the two because of the 

inconsistencies in measuring caregiver burden across studies in the literature, limiting the 

ability to compare findings on caregiver burden (17).  

Previous studies on caregiver burden focus on examining its causes and its 

influence on caregiver health (52). Much less attention has been paid to the impact of 

caregiver burden on the health of the care recipient (17). While the association between 

caregiver burden and LTC admission is well-demonstrated in the literature (17,19), it is 

still relatively unclear whether caregiver burden influences utilization of acute care 

services, such as hospitalization (19). 

 

2.6 CAREGIVER BURDEN AND HEALTH SERVICE UTILIZATION  

 

Over the past two decades, health service and policy researchers have become 

increasingly interested in the relationship between caregiver burden and care recipient 

health service use, especially in terms of premature use of LTC facilities and acute care 

services (e.g., emergency department visits and hospital stays) (17,19). To date, the 

majority of the research on this topic examines admission to LTC facilities, yet utilization 

of LTC facilities are on a decline (17,29).  Donnelly et al. conducted a systematic review 

and meta-analysis on the effect of psychological domains of caregiver burden on 

institutionalization among older home care recipients (17).  

The review consisted of fifty-four studies measuring caregiver stress and health 

service use at baseline. As a result of inconsistencies in measuring caregiver stress, the 
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review included studies with a broad array of variables that assessed aspects of caregiver 

stress such as burden, depression, or distress. The outcome variable, institutionalization, 

included utilization of acute care services (i.e., emergency department visits and hospital 

admissions) and admissions to nursing homes. The majority of the studies in the review 

had an outcome variable of admission to LTC, while acute care services accounted for 

seven of the included studies (20,61–65). Donnelly and colleagues did report a 

statistically significant effect of caregiver stress on institutionalization, however, the 

effect size is negligible (standardized mean difference [SMD]: 0.05; 95% CI: 0.04-0.07). 

After a sensitivity analysis for measurements of caregiver stress, a small effect size was 

again reported (SMD: 0.23; 95% CI: 0.09-0.38)  (17). Although this study reports only a 

small effect size, the relationship between caregiver stress and acute health service use is 

still not fully understood in the literature due to the small proportion of studies analyzing 

acute care utilization as an outcome.    

While the review did not assess hospital use independently from LTC individual 

studies, it did include several studies assessing the relationship between caregiver stress 

and hospital use (17). In Japan, Kuzuya and colleagues conducted a study to determine if 

caregiver burden (measured by ZBI) was associated with all-cause mortality and 

hospitalization of older care recipients. The study found older care recipients with 

caregivers exhibiting higher burden were more likely to be hospitalized. This relationship 

remained even after controlling for characteristics such as age, gender, number of 

community-based services used, older care recipient ADL status, and comorbidities (e.g., 

diabetes, pain, chronic obstructive pulmonary disease [COPD]). Furthermore, those who 

used community-based services, such as respite care, were less likely to be admitted to 

hospital (20). The Andersen model of health service utilization, a tool composed of three 

pillars (i.e., predisposing factors, enabling characteristics, and need characteristics) to 

predict health service use, was used to control for known factors for hospitalization. The 

study found that caregiver dissatisfaction (measured by RAI-HC) was strongly associated 

with hospitalization in the past ninety days among a cohort of home care recipients in 

Michigan (50). Caregiver stress (measured by Perceived Stress Scale [PSS]) was also 

statistically significantly associated with hospitalization among care recipients with heart 

failure in Ohio (62). A two-year prospective study among Alzheimer’s disease patients in 
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France found caregiver burden (measured by ZBI) as a predictive factor for 

hospitalization of home care recipients (64). Conversely, a study of older veterans with 

dementia in the US (measured by Centre for Epidemiologic Studies Depression Scale 

[CES-D]), a study of stroke patients in Taipei (measured by CBI), and a study of older 

home care recipients in Japan did not find caregiver burden (measured by ZBI) as a risk 

factor for hospitalization of older home care recipients (60,63,66). 

Additional studies report inconclusive findings. Two studies assessing the 

relationship between caregiver burden and hospital use found no statistically significant 

associations between high caregiver burden (measured by CBI; PSS) and health care 

utilization. However, both studies had small sample sizes (n=214 and n=284) (67,68). 

Miller and colleagues examined this relationship from a different perspective by 

examining caregiver distress (measured by the Caregiver Distress Scale [CDS)]) as a 

mediating variable between care recipients’ health status and hospitalization. The study 

found that caregiver distress weakens the inverse relationship between care recipient 

health and hospital use. That is, if a care recipient has good health, they are less likely to 

be institutionalized. If their caregiver is experiencing high levels of distress, the given 

relationship becomes weak and it is more likely that the care recipient will be 

institutionalized (69).  

 

2.7 OTHER FACTORS INFLUENCING HOSPITALIZATION  

  

 The Andersen model of health service utilization model is a conceptual model 

aimed at demonstrating the factors that lead to the use of health services. According to 

the model, health service use is determined by three pillars, including: predisposing 

factors, enabling characteristics, and need characteristics. The model was further adapted 

and by Bass and colleagues and the modification takes into account a fourth 

characteristic: the influence of the family caregiver. Bass’s adaptation of the Andersen 

model of health service utilization demonstrates the importance of caregivers in 

determining the use of health services (50,70).  

Factors outside of caregiver burden are also known to influence hospitalization of 

home care recipients. In dementia populations, a prospective cohort study found 
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dependency with ADLs, polypharmacy, and neurological conditions as predictive factors 

for hospitalization (64). In addition, an Australian study of home care recipients with 

dementia found previous hospital admissions and cognitive impairment to be statistically 

significant predictive factors for hospitalization (68). A population-based study of home 

care recipients in Michigan found patient characteristics that included the presence of 

cancer, COPD, pain, flare-up of a chronic condition, poor food intake, and prior 

hospitalization, all to be statistically significantly attributed to hospitalization (50). A 

Japanese study found that older care recipients enrolled in home care who have friends, 

in addition to a primary caregiver, were more likely to continue home care and prevent 

hospitalization than those without friends or who lived alone (66). Other known 

protective factors that prevent hospitalization include the use of community-based 

services, such as respite care, although community-based services may only be a 

temporary protective factor (nine months or less) (20,68). Thresholds of caregiver stress 

may also be higher for caregivers who have higher emotional capacity in their role as a 

caregiver (14). 

 

2.8 GAPS IN KNOWLEDGE  

 

Only seven studies examined the relationship between caregiver stress and 

hospital use (17,19,20,50,60,62–64). Among these studies, most used homogeneous 

diagnostic groups (e.g., people with dementia), limiting generalizability of the studies to a 

smaller segment of the population with particular types of multi-morbidity and functional 

decline. Five studies from the Donnelly review examinedt this association among people 

with dementia (60,64,68–71). Three other studies also investigated the same association 

among other populations such as stroke patients, heart failure, homebound, and end of 

life (62,63,67).  

Caregiver burden instruments were not consistent across the seven studies in the 

review. Six different instruments were used across the seven studies including the ZBI, 

RAI-HC, PSS, CES-D, CBI, and the CDS. Out of the four studies with statistically 

significant findings, the RAI-HC, PSS, and ZBI were used to measure caregiver burden 

(20,50,62,64). Of the studies that did not have statistically significant findings, the CES-
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D, CBI, and ZBI were used for measurement instruments (60,63,66). The review further 

delved into the impact of the particular measures of caregiver burden by comparing 

studies that utilized the ZBI (SMD: 0.06; 95% CI: 0.04-0.09) to those that utilized any 

other measure of burden (SMD: 0.19; 95% CI: 0.04–0.35). While the SMD between the 

ZBI instrument and the other instruments appear different, the effect sizes were still small 

(17). Thus, the review further highlights the minor impact that the instrument used to 

measure caregiver burden has on the overall relationship between caregiver stress and 

institutionalization.  

While population-specific research indicates high-risk groups of caregiver burden, 

further population-based research is warranted so that it can be applied to understand the 

larger segment of the an population (14). Additional population-based research can 

enhance generalizability of study results and increase implementation of population-

based home care interventions to reduce hospitalizations among older home care 

recipients. Although several studies examine associations between caregiver burden and 

hospitalization, there are no known studies examining this association in Canada. Two 

studies report descriptive statistics on caregiver burden and hospital use among home 

care recipients, however the studies do not provide enough information to show a 

correlation between the two. Additionally, all Canadian studies were conducted in 

Ontario and therefore may not be generalizable to other areas of Canada that differ 

demographically (e.g., higher proportion of older care recipients), such as Nova Scotia 

(65,72). In addition, as mentioned earlier, home care in Canada is not publicly insured 

and is delivered differently across provinces and territories. Thus, generalizing results 

from one province to others requires a caution. This generalizability concern applies to 

cross-country comparisons. For example, in countries where hospitalization requires an 

out-of-pocket cost, hospitalization for the care recipient may not be a likely alternative 

when a caregiver is experiencing burden (35). 
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CHAPTER 3 – OBJECTIVES 

 

The overall goal of this study was to examine the association between caregiver 

health and hospital use among older home care recipients in Nova Scotia.  

To meet this overall goal, the following questions were asked:  

1. Do older home care recipients who have caregivers experiencing distress, 

dissatisfaction, and burnout have higher hospital use than those who have 

caregivers with none of these experiences?  

2. If not, what other factors explain higher hospital use of the older home care 

recipient? 
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CHAPTER 4 – METHODS 
	
4.1 DATA 

	
 Data for this study came from the RAI-HC (Appendix A). The RAI-HC is used 

internationally, part of a larger series of assessments inteRAI, that aims to support care-

planning strategies across various health care settings. The RAI-HC assesses the care 

preferences, needs, and strengths of long-term (i.e., a minimum of ninety days) home care 

recipients and their primary caregivers. The RAI-HC is designed to inform and guide care 

planning and delivery of home care, highlighting home care recipient function and 

quality of life (73). The RAI-HC is shown to have good reliability and validity across 

home care settings around the world (74). The RAI-HC includes valid scales such as the 

Method for Assigning Priority Levels (MAPLe), the Changes in Health End Stage 

Disease Symptoms and Signs (CHESS) scale, the Cognitive Performance Scale (CPS), 

DRS, and the ADL hierarchy scale (75). The RAI-HC is used in home care research to 

assess health service utilization among home care recipients such as hospitalization (50). 

 In Canada, the RAI-HC is the standard for collecting home care data for the 

Home Care Reporting System (HCRS). The HCRS, held by CIHI, is a national database 

that includes information on demographics, clinical function, and resource utilization of 

home care clients whom use publicly funded home care services in several provinces in 

Canada (22). In Nova Scotia, the assessment has been made mandatory for those who use 

home care services provided through the provincial government. The data collected 

through the RAI-HC provides population-based information to assist in the development 

of home care policies and delivery of home care in Nova Scotia. Information is collected 

in the Nova Scotia RAI-HC by a trained Continuing Care Coordinator (38).     

 For this study, data from the RAI-HC conducted in Nova Scotia from July 1, 2009 

to December 31, 2012 were used, which includes 72,077 home care recipients. The 

population represents home care clients in Nova Scotia who have been receiving home 

care for a minimum of ninety days. The Nova Scotia DHW Continuing Care obtains 

RAI-HC assessments from the same respondents every year as long as they remain home 

care clients. The RAI-HC data belong to Continuing Care, which is held by Nova Scotia 
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DHW. These data are previously cleaned by researchers at the Nova Scotia DHW and 

reviewed for errors. Errors due to data entry were corrected where possible. If data entry 

errors could not be corrected, each individual assessment was deleted. For example, 

assessments that had missing values preventing calculations of the CHESS, CPS, and 

ADL hierarchy scale variables were deleted case-wise. Home care recipients were 

excluded if they did not have income information at last assessment and who received 

care services that did not include home support or home support with nursing (e.g., 

nursing only, oxygen services). For this study, home care recipients were also excluded if 

they were under sixty years of age to have a sample that represents a segment of Nova 

Scotia’s older population with complex care needs. Finally, for this study, home care 

recipients were excluded if they did not have subsequent RAI-HC assessments as they 

will not have a measure for the dependent variable, hospitalization. These exclusions 

resulted in reducing the sample size for analysis of n=4,235 (Figure 1).  

 

4.2 VARIABLES  

	
4.2.1 Dependent variable: Hospital use 

	
 The dependent variable is hospital use by older home care recipients. Hospital use 

was determined by a survey question asking about the “number of times admitted to 

hospital with an overnight stay” in the past ninety days or since last assessment. The 

variable hospital use was created to be dichotomous because older home care recipients 

are more likely to be readmitted to hospital after being admitted once. This variable is in 

the form of “hospital use yes” and “hospital use no” and was self-reported by the older 

home care recipient. A response of one or more indicates “hospital use yes.”  Due to the 

likelihood of the dependent variable, hospitalization (reference period of the past ninety 

days), occurring before the independent variable, caregiver burden (reference period of 

the past three days), the hospitalization variable was captured from the care recipient’s 

follow-up RAI-HC (hereafter referred to as the subsequent RAI-HC assessment) to 

minimize issues of temporality. The Nova Scotia DHW obtains subsequent RAI-HC 

assessments at least every year after the care recipient original RAI-HC assessment to 
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inform and guide care planning. A subsequent RAI-HC may have been obtained sooner, 

if the care recipient required changes within their provision of care from Nova Scotia 

DHW.  

 

4.2.2 Independent variables of main interest: Indicators of caregiver burden 

	
This study used three indicators of caregiver burden available in the RAI-HC: (1) 

caregiver distress, (2) caregiver burnout, and (3) caregiver dissatisfaction. All three 

indicators of caregiver burden are based on caregiver self-report or observation by the 

Continuing Care Coordinator in the past three days. All three indicators of caregiver 

burden have previously been used in research to assess the relationships between 

caregiver burden and health service use in both acute and long-term settings (50). 

 

4.2.3 Caregiver distress  

	
The first indicator of caregiver burden, caregiver distress, is a dichotomous 

variable (yes or no). Caregiver distress is captured by the presence of the following 

question within the RAI-HC: is the primary caregiver expresses feelings of distress, 

anger, or depression?  

 

4.2.4 Caregiver burnout 

	
The second indicator of caregiver burden, caregiver burnout is a dichotomous 

variable (yes or no). Caregiver burnout is captured in the RAI-HC by the following 

question: is the caregiver is unable to continue in caring activities (e.g., decline in 

caregiver health)? 

 

4.2.5 Caregiver dissatisfaction 

	
The third indicator of caregiver burden is caregiver dissatisfaction. Caregiver 

dissatisfaction is a dichotomous variable (yes or no). Caregiver dissatisfaction is captured 
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in the RAI-HC through the following question: the primary caregiver is not satisfied with 

support received from family and friends (e.g., other children of client)?  

 

4.2.6 Other independent variables  

	
 This study included as other independent variables factors that have been 

previously used in research as predictor variables for hospitalization of older home care 

recipients (50,70,76) and that are available in the RAI-HC (Table 4). Bass et al.’s 

adaptation of the Andersen model of health service utilization was used to guide the 

selection of these variables.  

Variables using the Bass et al.’s adaptation fell under the four pillars of the model 

and include: (1) predisposing (sex, age);, (2) enabling (lives with caregiver, income 

category), (3) need (ADLs, CPS , DRS, respiratory disorder (COPD/ 

emphysema/asthma), dementia, Alzheimer’s disease, cancer, behavioral problems, daily 

pain, congestive heart failure, CHESS), and (4) caregiver burden indicators (caregiver 

burnout, caregiver dissatisfaction) (50,70,76). Correlations were tested between these 

independent variables to avoid the problem of collinearity in regression analysis. No 

variables were highly correlated, therefore, none were removed.  

Predisposing characteristic variables of the care recipient are sex and age. Care 

recipient age was the care recipient age on the day of the assessment. The variable care 

recipient sex was dichotomous (male or female) and has a reference of the point in time 

of the assessment.  

Enabling characteristic variables include care recipient lives with helper (e.g., 

caregiver) and care recipient income category. The former variable is captured in the 

RAI-HC through the following question: does the care recipient live with their helper? 

This variable is dichotomous (yes or no) and has a reference period of the point in time of 

the assessment. Household income was used as an indicator of socioeconomic status. 

Income information came from the last assessment (i.e., at the time of the subsequent 

RAI-HC assessment) used to determine home care fee. The home care fee structure 

(Appendix B) is categorized into six levels based on self-reported income and family 

size. This six-level income information was linked to the RAI-HC by the Nova Scotia 
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DHW prior to this study. For all analyses, the six levels were divided into three groups 

based on the distribution of the sample high (categories C, D, E F), medium (category B), 

and low (category A). This provided three categories of socioeconomic status (high, 

medium, and low). 

Care recipient need variables include ADL impairment, CPS, DRS, respiratory 

disorder, dementia, Alzheimer’s disease, cancer, behavioral problems, daily pain, 

congestive heart failure, and CHESS score. Most care recipient need variables were taken 

from a single RAI-HC item, however, measures of ADL impairment, cognitive 

impairment, behavioral problems, pain, and CHESS were composites of several RAI-HC 

questions calculated in the Nova Scotia RAI-HC by Nova Scotia DHW. All items 

composed of a series of RAI-HC questions have been previously used in research and 

proven to have high validity across diverse care settings (22). Care recipient need 

variables from a single RAI-HC item were captured within the disease diagnoses 

category that individually asks the care recipient for the presence of the following 

diagnoses: respiratory disorder (presence of emphysema, COPD, asthma), dementia 

(dementia other than Alzheimer’s disease), Alzheimer’s disease, cancer, and congestive 

heart failure. The aforementioned disease diagnoses need variables are taken from a 

single item and are dichotomous (yes or no). Care recipient need variables have a 

reference period of three days with the exception of ADL impairment and daily pain 

having reference periods of the past seven days.  

	
	
4.3 ANALYSIS 

	
 Descriptive analyses examined differences in each care recipient characteristic 

between caregiver distress, caregiver dissatisfaction, and caregiver burnout using Chi-

square tests. Statistical significance was considered at p<0.05.  

Research question 1: do older home care recipients who have caregivers 

experiencing distress, dissatisfaction, and burnout have higher hospital use than those 

who have caregivers with none of these experiences?  
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(1) The association between caregiver distress and hospital use were examined using the 

logistic regression model in the following form: 
ℎ#$%& = () + (+,-$./0$$1 + 23& + 4&   [1] 

Where hospi is whether care recepient i was hospitalized or not,	,-$./0$$1 is the caregiver 

distress of care recepient i’s caregiver j, Xi is a vector of control variables (sex, age, 

income, marital status, ADLs, CPS, congestive heart failure, DRS, respiratory disorder, 

dementia, Alzheimer’s disease, cancer, behavioral problems, daily pain, and CHESS), 

and εi is an error term for care recepient i.  

 

(2) The association between caregiver burnout and hospital use were examined using the 

logistic regression model in the following form: 
ℎ#$%& = () + (+67/8#7.1 + 23& + 4&   [2] 

Where hospi is whether care recepient i was hospitalized or not,	67/8#7.1 is the 

caregiver burnout of care recepient i’s caregiver j, Xi is a vector of control variables (sex, 

age, income, marital status, ADLs, CPS, congestive heart failure, DRS, respiratory 

disorder, dementia, Alzheimer’s disease, cancer, behavioral problems, daily pain, and 

CHESS), and εi is an error term for care recepient i.  

 

(3) The association between caregiver dissatisfaction and hospital use were examined 

using the logistic regression model in the following form: 
ℎ#$%& = () + (+,-$$9.-$:9;.-#81 + 23& + 4&   [3] 

Where hospi is whether care recepient i was hospitalized or not,	,-$$9.-$:9;.-#81 is the 

caregiver dissatisfaction of care recepient i’s caregiver j, Xi is a vector of control 

variables (sex, age, income, marital status, ADLs, CPS, congestive heart failure, DRS, 

respiratory disorder, dementia, Alzheimer’s disease, cancer, behavioral problems, daily 

pain, and CHESS), and εi is an error term for care recepient i.  

 

The Hosmer Lemeshow goodness-of-fit test was used to test the fit of all logistic 

regression models. Statistical significance was considered at p<0.05.  
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Research question 2: if not, what other factors explain higher hospital use of the 

older home care recipient?  

For each of the three logistic regression models above (as per equation [1], [2], 

and [3]) for research question one, variables other than distress, burnout, or 

dissatisfaction were examined for association with higher hospital use. These variables 

included: sex, age, income, marital status, ADLs, CPS, congestive heart failure, DRS, 

respiratory disorder, dementia, Alzheimer’s disease, cancer, behavioral problems, daily 

pain, and CHESS. The Hosmer Lemeshow goodness-of-fit test was used to test the fit of 

all logistic regression models. Statistical significance was considered at p<0.05.  

Stata 13 was used for all analyses. This research was reviewed by the Dalhousie 

University Health Sciences Research Ethics Board (REB# 2016-3841) (Appendix C).  
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CHAPTER 5 – RESULTS 

	
5.1 CHARACTERISTICS OF STUDY SAMPLE BY HOSPITALIZATION 

	
 Out of the 4,235 older home care recipients who have received home support 

services from Nova Scotia Continuing Care, 21.75% were hospitalized at least once in 

the past ninety days in their subsequent RAI-HC assessment (Table 1). Of those who 

were hospitalized, 6.73% had a caregiver that had caregiver distress, 10.3% had a 

caregiver that was experiencing burnout, and 1.63% that were experiencing 

dissatisfaction. Compared to older home care recipients not hospitalized, those 

hospitalized had statistically significantly higher proportions of caregiver burnout, ADL 

impairment, CHESS instability, CPS rating of not intact, congestive heart failure, 

respiratory disorder; but, had statistically significantly lower proportions of females and 

those living with Alzheimer’s disease (p<0.05).  

 

5.2 CHARACTERISTICS OF THOSE WITH CAREGIVER BURDEN  

	
Characteristics in caregivers experiencing distress, burnout, or dissatisfaction are 

shown in Tables 2, 3, and 4. Common older home care recipient characteristics whose 

caregivers were experiencing distress, burnout, or dissatisfaction include having a live-in 

helper, ADL impairment, CPS rating of not intact, depression, and not being female. 

Similarities between caregivers experiencing distress and caregivers experiencing 

burnout (Tables 2 and 3) included statistically significantly higher proportions of CHESS 

instability and being of high income (Categories c, d, e, f, and g). Similarities between 

caregiver distress and dissatisfaction included being eighty-five and above. The only 

indicator of caregiver burden that had statistically significantly higher proportions of 

hospitalization was caregiver burnout (Table 4) (p<0.05).  

A Spearman correlation was run on caregiver burden indicators, caregiver 

distress, caregiver burnout, and caregiver dissatisfaction, to test the correlation of the 

caregiver burden indicators (Table 5). Results of the Spearman correlation between each 

caregiver burden indicator were not highly correlated: caregiver burnout and caregiver 



 28 

distress rs = 0.06, caregiver burnout and caregiver dissatisfaction rs = 0.05, and caregiver 

distress and caregiver dissatisfaction rs = 0.14. Thus, each indicator of caregiver burden 

was examined separately in hospitalization. 

 

5.3 ASSOCIATIONS BETWEEN INDICATORS OF CAREGIVER BURDEN AND 

HOSPITALIZATION  

	
 Unadjusted analysis (Tables 6, 7, and 8) showed caregiver burnout, ADL 

impairment, health instability, congestive heart failure, and respiratory disorder were 

statistically significantly associated with hospitalization (p<0.05). Older home care 

recipients with caregivers experiencing burnout were 1.31 times more likely to be 

hospitalized in comparison to older home care recipients with caregivers who are not 

experiencing burnout (95% [CI]: 1.03-1.67). Older home care recipients with ADL 

impairment were 1.37 times more likely to be admitted to a hospital (95% CI: 1.16-1.62) 

in comparison to those without ADL impairment. Similarly, those with health instability 

(CHESS score of one or greater) were 1.45 times more likely to be admitted to a hospital 

(95% CI: 1.22-1.71) in comparison to those with stable health. Those with congestive 

heart failure were 1.29 times more likely to be hospitalized (95% CI: 1.03-1.61) in 

comparison to those without congestive heart failure. Finally, those with a respiratory 

disorder were 1.61 times more likely to be hospitalized than those who do not have a 

respiratory of disorder (95% CI: 1.37-1.90). 

A series of models were run to adjust for the older home care recipients’ 

predisposing, enabling, and need characteristics (Appendix E). After running each 

caregiver burden indicator separately, the full models (caregiver variable, predisposing, 

enabling, and need characteristics) were the most parsimonious for each of the three 

indicators. After running the Hosmer-Lemeshow goodness-of-fit test for each indicator of 

caregiver burden, results showed that the models were not statistically significant, 

indicating that the data fit the model well: caregiver distress (p=0.41), burnout (p=0.54), 

and dissatisfaction (p=0.64).  
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5.3.1 Caregiver distress and hospitalization 

	
 After adjusting for predisposing, enabling, and need characteristics, having a 

caregiver experiencing distress was not statistically significantly associated with 

hospitalization (p<0.05). While caregiver distress was not statistically significantly 

associated with hospitalization, those with ADL impairment were 1.37 times more likely 

to be hospitalized (95% CI: 1.15-1.65) in comparison to those without ADL impairment. 

Similarly, those who had a respiratory disorder were 1.58 times more likely to be 

hospitalized (95% CI: 134-1.88) in comparison to those without a respiratory disorder.  

 

5.3.2 Caregiver burnout and hospitalization 

	
 In the caregiver burnout model adjusting for predisposing, enabling, and need 

characteristics, caregiver burnout was not statistically significantly associated with 

hospitalization. While caregiver burnout was not statistically significantly associated with 

hospitalization, those with an ADL impairment were 1.37 times more likely to be 

hospitalized (95% CI: 1.14-1.64) in comparison to those without an ADL impairment. 

Similarly, those with health instability were 1.25 times more likely (95% CI: 1.04-1.49) 

and those who had a respiratory disorder were 1.58 times more likely (95% CI: 1.33-

1.87) to be hospitalized in comparison to those with stable health and those without a 

respiratory disorder.   

  

5.3.3 Caregiver dissatisfaction and hospitalization  

	
 In the caregiver dissatisfaction model adjusting for predisposing, enabling, and 

need characteristics, caregiver burnout was not statistically significantly associated with 

hospitalization. While caregiver burnout was not statistically significantly associated with 

hospitalization, those with an ADL impairment were 1.38 times more likely to be 

hospitalized (95% CI: 1.15-1.65) in comparison to those without an ADL impairment. 

Similarly, those with health instability were 1.26 times more likely (95% CI: 1.05-1.50) 

and those who have a respiratory disorder were 1.58 times more likely (95% CI: 1.33-
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1.87) to be hospitalized in comparison to those with stable health and those without 

respiratory disorders.    

 

5.3.4 Other factors associated with hospitalization 

	
Although caregiver distress, caregiver burnout, and caregiver dissatisfaction were 

not statistically significantly associated with older home care recipient hospitalization in 

the adjusted models, other variables in the three models were statistically significantly 

associated with hospitalization. While across all three models, experiencing pain once 

daily was statistically significantly different from never experiencing pain, pain was not a 

variable statistically significantly associated with caregiver distress, caregiver burnout, or 

caregiver dissatisfaction. Across all three models (Tables 6, 7, and 8), older home care 

recipients with ADL impairment and older home care recipients diagnosed with a 

respiratory disorder were more likely to be hospitalized than those without. Additionally, 

in the caregiver burnout model and in the caregiver dissatisfaction model, those with 

health instability (CHESS score of one or more) were 1.25 (95% CI: 1.04-1.49) times and 

1.26 (95% CI: 1.05-1.50) times more likely to be hospitalized in comparison to those 

with stable health. Conversely, older home care recipients that had a diagnoses of 

Alzheimer’s disease had a statistically significantly decreased likelihood of 

hospitalization across all three models: (1) odds ratio (OR): 0.49 (95% CI: 0.30-0.80); (2) 

OR: 0.49 (95% CI: 0.30-0.81); and (3) OR: 0.49 (95% CI: 0.30-0.80) in comparison to 

those without Alzheimer’s disease. In addition, in the caregiver burnout OR: 0.80 (95% 

CI: 0.68-0.95) and caregiver dissatisfaction OR: 0.80 (95% CI: 0.68-0.95) models, being 

female decreased likelihood of hospitalization (p<0.05). 
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CHAPTER 6 – DISCUSSION 

	
Using the population-based Nova Scotia RAI-HC in 2009-2012, this study 

identified that 21.75% of older home care recipients were admitted to hospital with an 

overnight stay at least once in the past ninety days in a subsequent RAI-HC assessment. 

In the unadjusted analyses among the three indicators of caregiver burden, only caregiver 

burnout was significantly associated with hospitalization. After adjusting for 

predisposing, enabling, need characteristics, this study found that indicators of caregiver 

burden (i.e., caregiver distress, caregiver burnout, and caregiver dissatisfaction) were not 

statistically significantly associated with hospitalization.  

These results differ from a similar 2002 study in Michigan that assessed caregiver 

burden and risk of hospitalization using the RAI-HC. While this population-based cross-

sectional study did not find caregiver distress or caregiver burnout to be associated with 

hospitalization, the study found a statistically significant, positive association between 

caregiver dissatisfaction and hospitalization (OR: 2.99; 90% CI: 1.38-6.46) (50). The 

authors’ explanation for this result is that caregiver dissatisfaction is an indicator that the 

home care recipient’s needs exceed the ability of the caregiver to provide them, 

warranting a higher level of care. Unlike the methods in the present study (i.e., 

hospitalization measured in a subsequent RAI-HC assessment from caregiver burden), 

the Michigan study did not look at caregiver burden before hospitalization (50). 

Consequently, it is unknown if caregiver dissatisfaction was present before 

hospitalization or if the caregiver experienced dissatisfaction after the care recipient’s 

discharge from the hospital (e.g., the caregiver may be anticipating greater care need for 

the care recipient based on the reason for hospitalization). The RAI-HC does not report 

the exact timing of hospitalization (i.e., past ninety days); therefore, it is not possible to 

know if caregiver dissatisfaction occurred before or after hospitalization in the 2002 

study, unlike the present study where it is known that hospitalization occurred after 

caregiver burden is present.  

Results of this study are consistent with findings from some previous studies that 

used other measurement instruments to assess caregiver burden. These studies include an 

analysis of older veterans with dementia in the US, measured by Centers for 
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Epidemiological Depression Scale, a study of stroke patients in Taipei, measured by 

Caregiver Burden Inventory, and a study of older care recipients in Japan where caregiver 

burden measured by ZBI found no association with the hospitalization of home care 

recipients (60,63,66). While not finding an association in the Japanese study, the 

prospective cohort study excluded caregivers who hoped that the care recipient would 

soon be placed in LTC, further indicating that they excluded a portion of caregivers who 

knew they could no longer care for their family member or friend. Measurement 

instruments of caregiver burden across the aforementioned studies show statistically 

significant results with care recipients that are hospitalized and not hospitalized, thus 

providing inconclusive support for a specific measurement instrument that may influence 

the relationship between caregiver burden and hospitalization. Similarly, a systematic 

review found that there is no relationship between the instrument used to assess caregiver 

burden and the relationship between caregiver burden and hospitalization (17).  

Conversely, this study’s overall results differ from three other studies assessing 

the relationship between caregiver burden and hospitalization. In Japan, Kuzuya and 

colleagues conducted a study to determine if caregiver burden, measured by ZBI, was 

associated with all-cause mortality and hospitalization of older care recipients. The study 

found older care recipients with caregivers exhibiting higher burden were at higher risk 

of hospitalization (19). In another study, caregiver stress, measured by the PSS, was also 

statistically significantly associated with hospitalization among care recipients with heart 

failure in Ohio (62).  Furthermore, a two-year prospective study among Alzheimer’s 

disease patients in France found caregiver burden, measured by ZBI, as a predictive 

factor for hospitalization of home care recipients (64).  

There is a common assumption among policy-makers that caregiver burden is 

related to hospitalization (Sankarsingh, 2015, personal communication, 4th March). In the 

caregiving literature, there is a recurring theme that caregivers are a critical component of 

home care and if the level of burden on a caregiver is too much then home care may be 

threatened (17). It is discussed in the literature that caregiver burden is related to the 

hospitalization of older home care recipients as hospitals provide a temporary relief in 

care for their caregivers (17,66). However, a systemic review measuring this relationship 

found that overtime, as study sample sizes have increased, the effect sizes have 
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decreased. This means that earlier studies assessing this relationship support the 

assumption that caregiver burden jeopardizes the continuity of homecare while more 

recent studies are suggesting otherwise (17). This observation aligns with one of the 

findings from the present study (n=4,235) where the indicators of caregiver burden were 

not statistically significantly associated with hospitalization in comparison to other 

studies with smaller sample sizes where caregiver burden was statistically significantly 

associated to care recipient hospitalization (55,63,66). The results should raise caution for 

policy-makers when drawing conclusions from the literature where studies are 

underpowered. A systematic review recommends that policy-makers use population-

based data sets to better inform decisions for home care policies (17). These 

recommendations reinforce the need to have better population-based home care indicators 

throughout the province, especially for caregivers. 

While the results of the first objective of this study are not statistically significant, 

the importance of burden on caregivers should not be undermined. The level of burden 

experienced by caregivers is important to recognize as it has adverse effects on caregivers 

emotional, psychological, social, financial, and physical functioning (14,17). It is well 

cited in the literature that caregivers have poorer health outcomes than individuals who 

are not caregivers (14). While caregiver burden did not have a statistically significant 

influence on hospitalization in this study, it is important for future research to 

consistently measure caregiver burden and understand other determinants of 

hospitalization among older home care recipients. 

Among older home care recipients, common characteristics that were statistically 

significantly associated with hospitalization included having an ADL impairment, health 

instability (measured by the CHESS scale), and being diagnosed with a respiratory 

disorder. These results are consistent with the existing literature highlighting common 

characteristics of hospitalizations among older home care recipients (50,75). Older home 

care recipients with instability of health status (e.g., flare-up of chronic disease) are more 

likely to be hospitalized, while those with a progressive disease (e.g., dementia) are less 

likely to be hospitalized. Older home care recipients with a progressive disease are also 

more likely to be admitted to LTC in the early stages of the disease because the care 

demand is predicted to become higher (50,75). For example, in a population based study 
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it was found that care recipients with a flare up of chronic condition were 1.98 times 

more likely to be hospitalized than those that did not have a flare up chronic condition 

(90% CI: 1.17-3.33) (50). This is primarily due to the increasing number of people who 

are living with multiple chronic conditions at home with conditions that are not severe 

enough to warrant a higher level of care such as LTC (37,38). Home care has been 

described in the literature as a volatile environment due to the growing number of older 

people with complex chronic conditions living at home (20,60,64,67,68). 

Older home care recipients who are experiencing impairment with their ADLs 

and those who have a respiratory disorder were statistically significantly associated with 

increased hospital use. These results are not surprising given that ADL impairment and 

respiratory disorders are well known causes of hospitalization among older adults with 

care need (77,78). Additionally, it is not surprising that care recipients with respiratory 

disorders have an increased likelihood of hospitalization across all three models in the 

analyses. COPD is the number one reason for hospital admissions and readmissions 

across Canada (78). Future study should investigate the interaction between common 

predictors of hospitalization such as ADL impairment with caregiver burden, as the 

interaction between the two may increase the effect of caregiver burden on 

hospitalization. Results of such an investigation may shed light on a relationship that 

increases hospital use, warranting a targeted home care intervention. In response to 

known high hospital use of Canadians with respiratory disorders, a multi-faceted 

approach the INSPIRED model was piloted in 2010 in Halifax, Nova Scotia’s largest 

city. INSPIRED is the acronym for implementing a novel and supportive program of 

individualized care for patients and families living with respiratory disease. The model 

addresses the multi-dimensional toll COPD has on those living with the disorder, their 

families, and communities through education, coordination of community resources, and 

advance care planning. During its six-month pilot the program saw a 63% reduction in 

hospital admission rates (78). These results may encourage other researchers to further 

examine associations of older home care recipient need characteristics with 

hospitalization outside of Nova Scotia. These results could catalyze more home care 

planning to implement support for older home care recipients with ADL impairment and 

respiratory disorders to reduce hospitalizations.  
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Characteristics of older home care recipients that were statistically significantly 

less likely to be admitted to a hospital include having Alzheimer’s disease and being 

female. These findings are consistent with previous studies investigating hospitalization 

among older home care recipients (50,64,65). While it is well-noted in the literature that 

older home care recipients living with Alzheimer’s disease have a high care demand, it is 

not unusual for people with Alzheimer’s disease to have fewer hospitalizations than those 

without Alzheimer’s disease. This phenomenon is explained as a result of the progressive 

manifestation of the disease. The decision may be made by caregivers of people living 

with Alzheimer’s disease to admit the person they are caring for to LTC as the 

anticipation of the progression of care need exceeds the resources of the caregiver in the 

home (75). Therefore, it is more common to have people in home care diagnosed with 

early staged Alzheimer’s disease whereas people with advanced stage Alzheimer’s 

disease are typically already admitted to LTC. 

Understanding factors that are determinant of hospitalization will assist in 

implementing planning and interventions to reduce hospitalization. Additionally, this 

evidence will provide policy-makers with information to improve home care and health 

systems in Nova Scotia to meet the needs of the province’s aging population that, without 

prevention efforts, will include an increasing number of individuals in later life who will 

have complex care needs.  

This study has at least the following five important limitations: (1) recall bias, (2) 

generalizability to an older home care population, (3) the measurement of caregiver 

burden,(4) inconsistent reference periods for exposure and outcome variable, and (5) self-

reported hospital use. Due to the retrospective nature of this study design there is risk of 

recall bias, defined as the accuracy of the research participants’ responses due to their 

ability to recall information. The response from the study participant may not accurately 

represent what actually happened, for example, the classification of the outcome variable 

(hospitalization) could be incorrect for some responses in the data due to a ninety-day 

recall period. Additionally, if a care recipient is experiencing cognitive impairment the 

care recipient may not be able to accurately recall if they have been hospitalized in the 

past ninety days. This may lead to an under-representation or overrepresentation of the 

study effect. Also, this study only accounts for older home care recipients receiving 
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formal home care service through Continuing Care in Nova Scotia and their primary 

caregivers. This study does not reflect those who are receiving home care from a private 

home care service, those who are waiting for home care, those who are only relying on 

care from family and friend caregivers, and those who may require home care but are not 

receiving any care at home. Therefore, study results are not generalizable to older home 

care recipients who fall outside of formal home care from Nova Scotia Continuing Care.  

 The measurement of caregiver burden has some limitations. The measurement of 

caregiver burden is based on caregiver self-report or observation by the Continuing Care 

Coordinator. Accurate responses for the caregiver variable are based on the assumption 

that the Continuing Care Coordinator interacted and understood the primary caregiver’s 

feelings or observed behavior and that the primary caregiver reported their feelings to the 

Continuing Care Coordinator. In contrast to the gold standard measure of caregiver 

burden, the ZBI, the measure in this study is limited to three questions eliciting 

information on three indicators of caregiver burden while the ZBI contains twenty-two 

items on a five-point scale (15). Additional caregiver demographics (e.g., age, sex, 

relationship to care recipient) may shed light onto further understanding of caregivers 

experiencing burden or situations that may promote caregiver resilience. The indicators 

of caregiver burden within the RAI-HC did not undergo validation and it is unknown how 

the three indicators relate to other scales such as the ZBI. With this in mind, it is possible 

that this study may have underestimated the effect of caregiver burden on hospitalization. 

Thus, the measurement of caregiver burden is limited by the questions, Care Coordinator 

observation, primary caregiver self-report, and its lack of validation. 

 The outcome variable, hospitalization, does not indicate information on why the 

older home care recipient was admitted with an overnight stay at a hospital or the length 

of stay. Older home care recipients are more likely to have repeated hospitalizations after 

being admitted once to a hospital. Therefore, the variable hospital use is dichotomous in 

the form of, “hospital use yes” and “hospital use no.” While this study is able to show the 

number of older home care recipients who are hospitalized, it is unable to fully 

understand caregivers’ influence on the older home care recipients’ total number of 

hospitalizations. Also, this study is without a consistent reference period. For instance, 

the outcome variable, hospitalization, is measured in the past ninety days in the care 



 37 

recipient’s subsequent RAI-HC assessment, while the exposure variable caregiver 

distress is based on the past three days. This difference in reference periods may result in 

an underestimation or an overestimation of the exposure variable during time of the older 

home care recipients’ hospitalization. Finally, hospital use and other independent 

variables rely on self-report of older home care recipients. Self-reporting behaviors are 

shown to vary by age and socioeconomic status. For example, adults eighty years and 

older and those of lower income and education are more optimistic about their health 

(79). In contrast, those who have healthier lifestyles are more pessimistic about their 

health (79). Self-reported data may underestimate or overestimate study results.  

 Despite having limitations, the major strengths of this study are: (1) the use of the 

RAI-HC, (2) the use of a population-based dataset of a reasonable sample size (n=4,235), 

(3) considering a timeline of events for the exposure and outcome variables, and (4) 

addressing health service and policy issues of a growing concern; 

The research instrument used in this study, is the RAI-HC is the standard for 

collecting data on home care recipients across Canada. Data includes information on 

home care need, strengths, and health service use for home care recipients. The survey 

provides complete and comprehensive information on home care recipients, including 

caregiver information that is otherwise unattainable in administrative datasets. The RAI-

HC can further be strengthened with additional research focusing on validation the 

caregiver burden indicators within the RAI-HC as it is unknown if they accurately 

measure caregiver burden. Validation of caregiver the caregiver burden indicators will 

strengthen the understanding of caregiver health across a large population. Additionally, 

performing this study with an instrument widely used across Canada will make the 

research easy to replicate in other provinces. 

The use of a population-based dataset (n=4,235) allows for a large sample size of 

older home care recipients in Nova Scotia for analysis. The nature of a large sample size 

provides greater precision in estimates, allows stratified subgroups, and permits an 

understanding of older Nova Scotians receiving home care.  

This study makes a consideration for the reference period times between the 

exposure and outcome variables. The reference period of the exposure variable, caregiver 

burden is in the past three days while the reference period of the outcome variable is the 
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past 90 days. The reference period of the outcome variable goes back further in time than 

the exposure variable. For this reason, the outcome variable was taken from the next 

subsequent RAI-HC assessment, conducted within a year of the initial assessment. This 

consideration for time was made to minimize issues of temporality to make certain that 

the exposure variable, caregiver burden was present before the outcome variable, 

hospitalization.  

The goal to address health policy issues of growing need and concern are 

reflected in this study. As more adults in Nova Scotia are living with multi-morbidity and 

functional decline, the need for a home care strategy is critical. The literature suggests 

that use of acute care facilities such as hospitals are costly and are often inappropriate for 

the complex care needs of older adults (11, 17). Previous research in this field has 

primarily focused on individual causes of hospitalization while few looked at the 

caregivers’ influence (17). Results of this study are timely and assist health policy makers 

who make care decisions for Continuing Care in the Nova Scotia DHW which include 

strategies that promote the continuation of home care for older home care recipients and 

programming to alleviate caregiver burden.   
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CHAPTER 7 – CONCLUSION 

	
This study found that the three indicators of caregiver burden were not associated 

with older home care recipient hospitalization among those receiving care through Nova 

Scotia Continuing Care, after adjusting for risk factors for hospitalization through the 

Andersen model of health service utilization. Other characteristics of older home care 

recipients that were at higher risk of hospitalization included those with health instability, 

ADL impairment, and respiratory disorders. Although this study shows that indicators of 

caregiver burden are not statistically significantly associated with hospitalization, it 

should not undermine the implications caregiving has on caregiver health. Although the 

indicators of caregiver burden are not statistically significant, it is unknown if the 

indicators accurately measure caregiver burden. Future research should focus on validity 

testing of the indicators of caregiver burden within the RAI-HC to have a more accurate 

understanding of caregiver health at the population level.   

While study results provide a snapshot on older home care recipients and their 

caregivers receiving care through Nova Scotia Continuing Care, study results are not 

generalizable to all older home care recipients and caregivers in Nova Scotia. Moreover, 

the RAI-HC does collect home care information on a population of older home care 

recipients and their caregivers, study results may not represent those who are receiving 

home care from a private home care service, those who are waiting for home care and 

those who are only relying on care from family and friend caregivers, and those who may 

require home care but are not receiving any care at home. It is recommended that policy 

makers implement a standardized approach to home care data collection across public 

and privately funded home care services to have better population health indicators for 

health policy and services improvement.  

The results caution policy makers when drawing conclusions from the literature 

where studies previously relied on smaller sample size. It is recommended that policy 

makers perform further validation of the caregiver indicators in the RAI-HC to further 

understand the constructs that they indeed represent and their association with more 

composite measures of caregiver burden and other assessments. It is also recommended 

for policy makers to use population-based data sets to inform decisions for home care 
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policies. These recommendations reinforce the need to have better population-based 

home care indicators throughout the province, especially for caregivers. This information 

will be useful in the development of a home care strategy by the DHW in Nova Scotia 

and future development of the HCRS in Canada. 
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Figure 1: Exclusion Criteria 
 

 
 
 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Objectives 

(1) Do home care recipients who have caregivers experiencing distress, burnout, or 
dissatisfaction have higher hospital use than those who have caregivers with none 
of these experiences? 

(2) If not, what other factors explain higher hospital use of the older home care 
recipient?  

Overall Sample for Analysis 
Objective 1&2 

n=4,235 
 

Assessments missing values for 
calculations of: MAPLe, CHESS, CPS, 
DRS, and ADL were deleted n=44,516 

Individuals who received home care through Nova Scotia Continuing 
Care between July 1, 2009 and December 31, 2012 

n=72,077 
 

Care recipients without caregivers n=721 
missing n= 38 

Care recipients who are not receiving 
home support only or home support + 

nursing/ and are missing income 
information n=19,031 

 

Care recipients under 60 years of age 
missing n=133 

below age 60 n= 1,189 
 
 

n=26,802 
 

 
n=27,561 

 

n=7,771 

n=6,449 

Care recipients with a subsequent RAI-
HC assessment 

missing n=2,214 
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Table 1. Baseline characteristics of study sample by hospitalization 
 
 

 
Total sample 

(%) 
Hospitalization 

(%) 
No hospitalization 

(%) 
P value† 

Total   4,235 (100) 921 (21.75) 3,314 (78.25)  

Caregiver characteristics  

Distress 
   Yes 231 (5.45) 62 (6.73) 169 (5.10) 0.054 

   No 4,004 (94.45) 859 (93.26) 3,145 (94.90) 0.054 

Burnout     0.030 

   Yes 362 (8.54) 95 (10.31) 267 (8.05)  

   No 3,873 (92.45) 826 (89.68) 3,047(91.94)  

Dissatisfaction     

   Yes 66 (1.56) 15 (1.63) 55 (1.66) 0.846 

   No 4,169 (98.44) 906 (98.37) 3,263 (98.46) 0.846 

Recipient predisposing characteristics  

Female 3,169 (74.82) 659 (71.55) 2,510 (75.74) 0.010 

Age    0.233 
     60-64 years 278 (6.56)  55 (5.97) 223 (6.73)  

     65-74 years 914 (21.58) 190 (20.63) 724 (21.84)  
     75-84 years 1,611 (38.04) 339 (36.81) 1,272 (38.38)  
     85 years or older 1,432 (33.81) 337 (36.59) 1,095 (33.04)  
Recipient enabling characteristics  

Lives with caregiver  1,886 (44.53) 419 (45.49) 1,467 (44.27) 0.507 

Income Category‡    0.083 

     A 3,359 (79.32) 713 (77.41) 2,646 (79.84)  

     B 534 (12.61) 136 (14.77) 398 (12.01)  

     C, D, E, F, or G 342 (8.08) 72 (7.82) 270 (8.15)  

Need characteristics  

ADL impairment  0.002 

Independent 3,212 (75.84) 655 (71.11) 2,557 (77.16)  

 Impairment 1,023 (24.15) 266 (28.88) 757 (22.84)  

Alzheimer’s disease  152 (3.59) 20 (2.17) 132 (3.98) 0.009 

Cancer 479 (11.31) 109 (11.83) 753 (22.17) 0.570 
Changes in Health, End-Stage Disease, Signs, and Symptoms Scale (CHESS) 0.000 
     No health 
instability 1,239 (29.26) 217 (19.72) 1,022 (30.84)  

    Instability  2996 (70.75)  883 (80.27) 2292 (69.16)  
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†Differences in each characteristic between those hospitalized and not hospitalized were assessed using chi 
square tests: statistical significance is at p<0.05 
‡Income categories are based on annual income and family size. Category A represents the lowest income 
category and Category G represents the highest income category. See Appendix B for full reference.   
§DRS categories are defined by the number of mood symptoms in the past 3 days. A score of 3 or more 
represents a major or minor depressive disorder.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cognitive Performance Scale (CPS) 0.003 

     Intact 2,281 (53.86) 476 (51.68) 1,805 (54.47)  

 Total sample 
(%) 

Hospitalization 
(%) 

No hospitalization 
(%) 

P value† 

     Not intact 1,954 (46.14) 445 (48.31) 1509 (45.53)  
Dementia  231 (5.45) 45 (4.89) 186 (5.61) 0.390 
Depression Rating Scale(DRS)§   0.873 

     0 2,841 (67.08) 611 (66.34) 2,230 (67.29)  
     1 519 (12.26) 112 (12.16) 407 (12.28)  
     2 383 (9.04) 84 (9.12) 299 (9.02)  
     3 492 (11.62) 114 (12.37) 378 (11.41)  
Congestive heart 
failure 452 (10.67)  117 (12.70) 335 (10.11) 0.024 

Pain 0.094 
     Never 1,013 (23.92) 228 (24.75) 785 (23.69)  
     Less than daily 693 (16.36) 144 (15.64) 549 (16.57)  
     Once daily 330 (7.79) 55 (5.97) 275 (8.30)  
     2 or more times 
daily 2,199 (51.92) 494 (53.64) 1,705 (51.45)  

Respiratory disorder  985 (23.26) 280 (30.40) 705 (21.27) 0.000 
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Table 2. Baseline characteristics of study sample by caregiver distress 
 
 

 Total sample (%) Distressed  (%) No distress (%) P value† 

Total   4,235 (100) 231 (5.45) 4,004 (94.55)  

Caregiver characteristics  

Burnout      

   Yes 362 (8.54) 37 (16.01) 325 (8.12) 0.000 

   No 3,873 (91.45) 194 (83.98) 3,679 (91.88)  

Dissatisfaction     

   Yes 66 (1.56) 20 (8.66) 46 (1.15) 0.000 

   No 4169 (98.44) 211 (91.34) 3,958 (98.85)  

Hospitalized     

   Yes 921 (21.75) 62 (26.83)  859 (21.45) 0.054 

   No 3,314 (78.25) 169 (73.16) 3,145 (78.55)  

Recipient predisposing characteristics  

Female 3,169 (74.83) 154 (66.66) 3,015 (75.30) 0.003 

Age    0.003 
     60-64 years 278 (6.56) 12 (5.19)   266 (6.64)    

     65-74 years 914 (21.58) 39 (16.88) 875 (21.85)  
     75-84 years 1,611 (38.04) 76 (32.90) 1,535 (38.34)  
     85 years or older 1,432 (33.81) 104 (45.02) 1,328 (33.16)  
Recipient enabling characteristics  

Lives with helper 1,886 (44.53) 155 (67.10)   1,731 (43.23)  0.000 

Income Category‡    0.000 

     A  3,359 (79.32) 159 (68.83) 3,200 (79.92)  

     B 936 (13.46) 39 (16.88) 495 (12.36)  

     C, D, E, F, or G 591 (8.50) 33 (14.29) 309 (7.71)    
Need characteristics  

ADL impairment  0.000 

     Independent 3,212 (75.84) 122 (33.15) 3,090 (77.17)  

     Impairment  1,023 (24.15) 246 (66.84) 914 (22.83)  

Alzheimer’s disease  152 (3.59) 24 (10.39) 128 (3.20) 0.000 

Cancer 479 (11.31) 25 (10.82) 454 (11.34) 0.810 
Changes in Health, End-Stage Disease, Signs, and Symptoms Scale (CHESS) 0.000 
     No health 
instability 1,239 (29.26) 36 (15.58) 1,203 (30.04)  

     Health instability  2,996 (70.75)  195 (84.4) 2801 (69.95)  

Cognitive Performance Scale (CPS) 0.000 
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†Differences in each characteristic between those distressed and those not distressed were assessed 
using chi square tests: statistical significance is at p<0.05 
‡Income categories are based on annual income and family size. Category A represents the lowest 
income category and Category G represents the highest income category. See Appendix B for full 
reference. 
§DRS categories are defined by the number of mood symptoms in the past 3 days. A score of 3 or more 
represents a major or minor depressive disorder. 

 
 
 
 
 
 

 
  

     Intact 2,281 (53.86) 49 (21.21) 2,232 (55.74)  

 Total sample (%) Distressed  (%) No distress (%) P value† 

     Not intact 1,954 (46.14) 182 (78.78) 1772 (44.28)  
Dementia  231 (5.45) 45 (19.48) 185 (4.62) 0.000 
Depression Rating Scale(DRS)§   0.000 

     0 2,841 (67.08) 80 (34.63) 2,761 (68.95)  
     1 519 (12.26) 40 (17.32) 479 (11.96)  
     2 383 (9.04) 35 (15.15) 348 (8.69)  
     3 492 (11.62) 76 (32.90) 416 (10.39)  
Congestive heart 
failure 452 (10.67) 33 (14.28) 419 (10.46) 0.067 

Pain 0.012 
     Never 1,013 (23.92) 74 (32.03)  939 (23.45)  
     Less than daily 693 (16.36) 38 (16.45)  655 (16.36)  
     Once daily 330 (7.79) 11 (4.76) 319 (7.96)  
     2 or more times 
daily 2,199 (51.92) 108 (4.67) 2,091 (52.22)  

Respiratory disorder  985 (23.26) 43 (18.61) 942 (23.53)  0.086 
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Table 3. Baseline characteristics of study sample by caregiver burnout 
 

 

 Total sample (%) Burnout (%) No burnout (%) P value† 
Total   4,235 (100) 362 (8.54) 3,873 (91.45)  

Caregiver characteristics  

Distressed     

   Yes 231 (5.45) 37 (10.22)  194 (5.00) 0.000 

   No 4,004 (94.54) 325 (89.78) 3,679 (94.99)  

Dissatisfaction     

   Yes 66 (1.56) 13 (3.59) 53 (1.37) 0.001 

   No 4,169 (98.44) 349 (96.41) 3,820 (98.48)  

Hospitalized     

   Yes 921 (21.75) 95 (25.41) 826 (21.33) 0.030 

   No 3,314 (78.25) 267 (73.76) 3,047 (78.67)  

Recipient predisposing characteristics  

Female 3,169 (74.83)  253 (69.88) 2,916 (75.29) 0.024 

Age    0.127 
     60-64 years 278 (6.56) 15 (4.14) 263 (6.79)  

     65-74 years 914 (21.58)  90 (24.86)  824 (21.28)  
     75-84 years 1,611 (38.04)  133 (36.74)  1,478 (38.16)  
     85 years or older 1,432 (33.81)  124 (34.25)  1,308 (33.64)  
Recipient enabling characteristics  

Lives with helper 1,886 (44.53)  250 (69.06) 1,636 (42.24) 0.000 

Income Category‡    0.007 

     A  3,359 (79.32) 275 (75.96) 3,084 (79.63)  

     B 936 (13.46) 45 (12.43) 489 (12.63)  

     C, D, E, F, or G 591 (8.50) 42 (11.60) 300 (7.74)  

Need characteristics  

ADL impairment  0.000 

     Independent 3,212 (75.84) 219 (60.50) 2,993 (77.28)  

     Impaired 1,023 (24.16) 143 (39.50) 880 (22.72)  

Alzheimer’s disease  152 (3.59) 16 (4.42)  36 (0.93) 0.374 

Cancer 479 (11.31) 43 (11.88)  436 (11.26) 0.721 
Changes in Health, End-Stage Disease, Signs, and Symptoms Scale (CHESS) 0.000 
     No health 
instability 1,239 (29.26) 63 (17.40) 1,176 (30.36)  

     Health instability  2,996 (70.75)  300 (82.60) 2,697 (69.63)  

Cognitive Performance Scale (CPS) 0.001 
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†Differences in each characteristic between those burned out and not burned out were assessed using chi 
square tests: statistical significance is at p<0.05 
‡Income categories are based on annual income and family size. Category A represents the lowest income 
category and Category G represents the highest income category. See Appendix B for full reference. 
§DRS categories are defined by the number of mood symptoms in the past 3 days. A score of 3 or more 
represents a major or minor depressive disorder. 

 
 
 
 
 
 

  

     Intact 2,281 (53.86) 166 (45.85) 2,115 (54.61)  

 Total sample (%) Burnout (%) No burnout (%) P value† 

     Not intact 1,954 (46.14) 196 (54.13) 1,758 (45.39)  
Dementia  231 (5.45) 17 (4.70) 214 (5.52) 0.506 
Depression Rating Scale(DRS)§   0.000 

     0 2,841 (67.08) 189 (52.21) 2,652 (68.47)  
     1 519 (12.26)  57 (15.75) 462 (11.93)  
     2 383 (9.04)  43 (11.79) 340 (8.78)  
     3 492 (11.62)  73 (20.16) 419 (10.81)  
Congestive heart 
failure 452 (10.67) 44 (12.15) 408 (10.53) 0.340 

Pain 0.000 
     Never 1,013 (23.92) 54 (14.92) 959 (24.67)  
     Less than daily 693 (16.36) 55 (15.19) 638 (16.47)  
     Once daily 330 (7.79) 22 (6.10) 308 (7.95)  
     2 or more times 
daily 2,199 (51.92) 231 (63.81) 1,968 (50.81)  

Respiratory disorder  985 (23.26) 86 (23.76) 899(23.21) 0.814 
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Table 4. Baseline characteristics of study sample by caregiver dissatisfaction 
 

 

 Total sample (%) Dissatisfied (%) Not dissatisfied(%) P value† 
Total   4,235 (100) 66 (1.55) 4,169 (98.44)  

Caregiver characteristics  

Distressed     

   Yes 231 (5.45) 20 (30.30) 211 (5.06) 0.000 

   No 4,004 (94.54) 46 (69.70) 3,958 (94.93)  

Burnout     

   Yes 362 (8.54) 13 (19.70) 349 (8.37) 0.001 

   No 3,873 (91.45) 53 (80.30) 3,820 (91.63)  

Hospitalized     

   Yes 921 (21.75) 15 (22.72) 906 (21.73) 0.846 

   No 3,314 (78.25) 51(77.27) 3,263 (78.27)  

Recipient predisposing characteristics  

Female 3,169 (74.83) 40 (60.60) 3,235 (77.60) 0.007 

Age    0.046 
     60-64 years 278 (6.56) 3 (4.54) 275 (6.60)  

     65-74 years 914 (21.58)  12 (18.18)  902 (21.64)  
     75-84 years 1,611 (38.04) 18 (27.27)  1,593 (38.21)  
     85 years or older 1,432 (33.81) 33 (50.00)  1,399 (33.56)  
Recipient enabling characteristics  

Lives with helper 1,886 (44.53) 42 (63.63) 1,844 (44.23) 0.002 

Income Category‡    0.979 

     A  3,359 (79.32) 53 (80.30) 3,306 (79.30)  

     B 936 (13.46) 8 (12.12) 526 (12.62)  

     C, D, E, F, or G 591 (8.50) 5 (7.57)  337 (8.08)  
Need characteristics  

ADL impairment  0.000 

     Independent 3,212 (75.84) 36 (54.54) 3,176 (76.18)  

     Impairment 1,023 (24.16) 30 (45.46) 993 (23.82)  

Alzheimer’s disease  152 (3.59) 1 (1.51) 151 (3.62) 0.361 

Cancer 479 (11.31) 7 (10.61) 472 (11.32) 0.855 
Changes in Health, End-Stage Disease, Signs, and Symptoms Scale (CHESS) 0.529 
     No health 
instability 1,239 (29.26) 17 (25.76) 1,222 (29.31)  

     Health instability 2,996 (70.75) 49 (74.24) 2,947 (70.69)  

Cognitive Performance Scale (CPS) 0.009 



 57 

 
†Differences in each characteristic between those dissatisfied and not dissatisfied were assessed using chi 
square tests: statistical significance is at p<0.05 
‡Income categories are based on annual income and family size. Category A represents the lowest income 
category and Category G represents the highest income category. See Appendix B for full reference. 
§DRS categories are defined by the number of mood symptoms in the past 3 days. A score of 3 or more 
represents a major or minor depressive disorder. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Intact 2,281 (53.86) 25 (37.88) 2,256 (54.11)  

 Total sample (%) Dissatisfied (%) Not dissatisfied(%) P value† 

     Not intact 1,954 (46.14) 41 (62.12) 1,913 (45.89)  
Dementia  231 (5.45) 7 (10.61) 224 (5.37) 0.063 
Depression Rating Scale(DRS)§   0.000 

     0 2,841 (67.08) 25 (37.88) 2,816 (67.55)  
     1 519 (12.26) 16 (24.24) 503 (12.06)  

     2 383 (9.04) 9 (13.63) 374 (8.97)  
     3 492 (11.62) 16 (24.24) 476 (11.42)  
Congestive heart 
failure 452 (10.67) 7 (10.60) 445 (10.67) 0.986 

Pain 0.864 
     Never 1,013 (23.92) 13 (19.70) 1,000 (23.99)  
     Less than daily 693 (16.36) 11 (16.67) 682 (16.36)  
     Once daily 330 (7.79) 6 (9.09) 324 (7.77)  
     2 or more times 
daily 2,199 (51.92) 36 (54.54) 2,163 (51.88)  

Respiratory disorder  985 (23.26) 16 (24.24) 969 (23.24) 0.849 
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Table 5. Spearman correlation of indicators of caregiver burden 
 
 
 

 
 
 
 
 
 
 
 
  

 Caregiver burnout Caregiver distress Caregiver dissatisfied 

Caregiver burnout 1.00   
Caregiver distress 0.06 1.00  
Caregiver 
dissatisfaction 

0.05 0.14 1.00 
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Table 6. Associations between caregiver distress and hospitalization among home care 
recipients in Nova Scotia (n= 4,235)  
 

 OR (95 %CI) for hospitalization 
Variable Unadjusted  Adjusted  
Caregiver characteristics 

Distressed 1.34 (0.99-1.81) 1.25 (0.91-1.73) 
Recipient predisposing characteristics 
Female 0.81 (0.68-0.94)† 0.81 (0.68-0.96) 
Age   
     60-64 years 1.00 1.00 
     65-74 years 1.06 (0.76-1.49) 1.07 (0.76-1.51) 
     75-84 years 1.08 (0.78-1.48) 1.11 (0.80-1.54) 
     85 years or older 1.25 (0.91-1.71) 1.31 (0.94-1.82) 
Recipient enabling characteristics 
Lives with helper 1.05 (0.91-1.21) 0.97 (0.82-1.13) 

Income Category‡   
     A 1.00 1.00 
     B 1.27 (1.03-1.57) 1.23 (0.99-1.53) 
     C, D, E, F, or G 0.99 (0.75-1.30) 0.90 (0.68-1.19) 
Need characteristics 
ADL impairment  1.37 (1.16-1.62)‡ 1.37 (1.15-1.65)† 

Alzheimer’s disease  0.53 (0.33-0.86)† 0.49 (0.30-0.80)* 

Cancer 1.07 (0.85-1.34) 1.03 (0.82-1.31) 
CHESS (rating of minimal or 
greater) 1.45 (1.22-1.71)‡ 1.25 (1.04-1.49) 

CPS (rating other than intact) 1.12 (0.97-1.29) 1.09 (0.93-1.28) 
dementia           0.86 (0.61-1.21) 0.73 (0.51-1.04) 
Depression Rating Scale(DRS)§   
     0 1.00 1.00 
     1 1.00 (0.80-1.26) 0.95 (0.76-1.20) 
     2 1.02 (0.79-1.32) 0.98 (0.75-1.28) 
     3 1.10 (0.88-1.38) 0.98 (0.77-1.25) 
Congestive heart failure 1.29 (1.03-1.61)* 1.11 (0.88-1.40) 
Pain 
     Never 1.00 1.00 
     Less than daily 0.90 (0.71-1.14) 0.89 (0.71-1.14) 
     Once daily 0.69 (0.49-0.95) 0.68 (0.49-0.95)* 
     2 or more times daily  1.00 (0.83-1.19) 0.97 (0.81-1.16) 
Respiratory disorder  1.61 (1.37-1.90)‡ 1.58 (1.34-1.88)‡ 
Goodness-of-fit test 0.90 (0.71-1.14) 0.4088 
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†Differences in each characteristic between those dissatisfied and not dissatisfied were assessed using chi 
square tests: statistical significance is at p<0.05 
‡Income categories are based on annual income and family size. Category A represents the lowest income 
category and Category G represents the highest income category. See Appendix B for full reference. 
§DRS categories are defined by the number of mood symptoms in the past 3 days. A score of 3 or more 
represents a major or minor depressive disorder. 
*p< 0.05; † p < 0.01; ‡p<0.001 
OR: Odds Ratios CI: Confidence Intervals 
Full models (best fit) were used for all indicators of caregiver burden: Caregiver burden indicator + 
demographic variables + need characteristics (collapsed) + enabling characteristics 
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Table 7. Association between caregiver burnout and hospitalization among home care 
recipients receiving care through Nova Scotia Continuing Care (n=4,235) 
 

 OR (95 %CI) for hospitalization 
Variable Unadjusted  Adjusted  
Caregiver characteristics 
Burnout 1.31 (1.03-1.67)* 1.21 (0.93-1.55) 
Recipient predisposing characteristics 
Female 0.81 (0.68-0.94)† 0.80 (0.68-0.95)* 
Age   
     60-64 years 1.00 1.00 
     65-74 years 1.06 (0.76-1.49) 1.06 (0.76-1.49) 
     75-84 years 1.08 (0.78-1.48) 1.10 (0.79-1.52) 
     85 years or older 1.25 (0.91-1.71) 1.30 (0.94-1.81) 
Recipient enabling characteristics 
Lives with helper 1.05 (0.91-1.21) 0.96 (0.81-1.13) 

Income Category‡   
     A 1.00 1.00 
     B 1.27 (1.03-1.57) 1.23 (0.99-1.53) 
     C, D, E, F, or G 0.99 (0.75-1.30) 0.90 (0.68-1.19) 
Need characteristics 
ADL impairment  1.37 (1.16-1.62)‡ 1.37 (1.14-1.64)† 

Alzheimer’s disease  0.53 (0.33-0.86)† 0.49 (0.30-0.81)† 
Cancer 1.07 (0.85-1.34) 1.04 (0.82-1.31) 
CHESS (rating of minimal or 
greater) 1.45 (1.22-1.71)‡ 1.25 (1.04-1.49)* 

CPS (rating other than intact) 1.12 (0.97-1.29) 1.10 (0.94-1.29) 
dementia           0.86 (0.61-1.21) 0.76 (0.53-1.07) 
Depression Rating Scale(DRS)§   
     0 1.00 1.00 
     1 1.00 (0.80-1.26) 0.96 (0.76-1.21) 
     2 1.02 (0.79-1.32) 0.99 (0.76-1.29) 
     3 1.10 (0.88-1.38) 0.99 (0.78-1.26) 
Congestive heart failure 1.29 (1.03-1.61)* 1.11 (0.88-1.40) 
Pain 
     Never 1.00 1.00 
     Less than daily 0.90 (0.71-1.14) 0.89 (0.70-1.13) 
     Once daily 0.69 (0.49-0.95) 0.67 (0.49-0.93)* 
     2 or more times daily  1.00 (0.83-1.19) 0.96 (0.79-1.15) 
Respiratory disorder  1.61 (1.37-1.90)‡ 1.58 (1.33-1.87)‡ 
Goodness-of-fit test 0.90 (0.71-1.14) 0.5397 
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†Differences in each characteristic between those dissatisfied and not dissatisfied were assessed using chi 
square tests: statistical significance is at p<0.05 
‡Income categories are based on annual income and family size. Category A represents the lowest income 
category and Category G represents the highest income category. See Appendix B for full reference. 
§DRS categories are defined by the number of mood symptoms in the past 3 days. A score of 3 or more 
represents a major or minor depressive disorder. 
*p< 0.05; † p < 0.01; ‡p<0.001 
OR: Odds Ratios CI: Confidence Intervals 
Full models (best fit) were used for all indicators of caregiver burden: Caregiver burden indicator + 
demographic variables + need characteristics (collapsed) + enabling characteristics 
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Table 8. Associations between caregiver dissatisfaction and hospitalization among home 
care recipients receiving care through Nova Scotia Continuing Care (n=4,235) 
 

 OR (95 %CI) for hospitalization 
Variable Unadjusted  Adjusted  
Caregiver characteristics 

Dissatisfaction 1.06 (0.59-1.89) 0.91 (0.50-1.65) 

Recipient predisposing characteristics 

Female 0.81 (0.68-0.94)† 0.80 (0.68-0.95)* 
Age   
     60-64 years 1.00 1.00 
     65-74 years 1.06 (0.76-1.49) 0.97 (0.83-1.14) 
     75-84 years 1.08 (0.78-1.48) 0.97 (0.83-1.14) 
     85 years or older 1.25 (0.91-1.71) 0.97 (0.83-1.14) 
Recipient enabling characteristics 

Lives with helper 1.05 (0.91-1.21) 0.97 (0.83-1.14) 

Income Category‡   
     A 1.00 1.00 
     B 1.27 (1.03-1.57) 1.23 (0.99-1.54) 
     C, D, E, F, or G 0.99 (0.75-1.30) 0.90 (0.68-1.19)  
Need characteristics 
ADL impairment  1.37 (1.16-1.62)‡ 1.38 (1.15-1.66)‡ 

Alzheimer’s disease  0.53 (0.33-0.86)† 0.49 (0.30-0.80)* 
Cancer 1.07 (0.85-1.34) 1.04 (0.82-1.31) 
CHESS (rating of minimal or 
greater) 1.45 (1.22-1.71)‡ 1.26 (1.05-1.50)* 

CPS (rating other than intact) 1.12 (0.97-1.29) 1.10 (0.94-1.29) 
dementia           0.86 (0.61-1.21) 0.75 (0.53-1.07) 
Depression Rating Scale(DRS)§   
     0 1.00 1.00 
     1 1.00 (0.80-1.26) 0.96 (0.76-1.22) 
     2 1.02 (0.79-1.32) 0.99 (0.76-1.30) 
     3 1.10 (0.88-1.38) 1.00 (0.79-1.28) 
Congestive heart failure 1.29 (1.03-1.61)* 1.11 (0.88-1.40) 
Pain 
     Never 1.00 1.00 
     Less than daily 0.90 (0.71-1.14) 0.89 (0.70-1.14) 
     Once daily 0.69 (0.49-0.95) 0.68 (0.49-0.94)* 
     2 or more times daily  1.00 (0.83-1.19) 0.97 (0.80-1.16) 
Respiratory disorder  1.61 (1.37-1.90)‡ 1.58 (1.33-1.87)‡ 
Goodness-of-fit test 0.90 (0.71-1.14) 0.6394 
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†Differences in each characteristic between those dissatisfied and not dissatisfied were assessed using chi 
square tests: statistical significance is at p<0.05 
‡Income categories are based on annual income and family size. Category A represents the lowest income 
category and Category G represents the highest income category. See Appendix B for full reference. 
§DRS categories are defined by the number of mood symptoms in the past 3 days. A score of 3 or more 
represents a major or minor depressive disorder. 
*p< 0.05; † p < 0.01; ‡p<0.001 
OR: Odds Ratios CI: Confidence Intervals 
Full models (best fit) were used for all indicators of caregiver burden: Caregiver burden indicator + 
demographic variables + need characteristics (collapsed) + enabling characteristics 
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Appendix A: RAI-HC 
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Note: Permission was obtained from CIHI to include this information in this thesis. 
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Appendix B: Income information for co-payment (income variable) 

 
 
 
 
Note: Permission was obtained from Nova Scotia DHW Continuing Care to include this 
information in this thesis. 
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Appendix D:  Variable Identifications 

	
 

Variable Variable 
Category 

Survey Question Reference 
Period 

Variable ID Reference 

Primary Interest Variables  
Caregiver distress yes no Caregiver feeling of 

distress, anger, or 
depression 

Past 3 days cgdistress Shugarman (2002) 

Caregiver 
dissatisfaction 

yes no Primary caregiver is 
not satisfied with 
support received 
from other family or 
friends 

Past 3 days  
cgdissatisfaction 

Shugarman (2002) 

Caregiver burnout yes no A caregiver is unable 
to continue in caring 
activities—e.g. 
decline in the health 
of the caregiver 
makes it difficult to 
continue 

Past 3 days cgburnout Shugarman (2002) 

Hospitalization yes no Hospital 
admissions*Past 90 
days 

Past 90 days 
in 
subsequent 
RAI-HC 
assessment  

hospstay Shugarman (2002) 

Controlling Variables  
(1) Predisposing 
Characteristics 

 

Sex  yes no Sex Date of 
assessment 

 
clientsex 

Shugarman (2002); 
Goncalves (2014) 
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Variable Variable 
Category 

Survey Question Reference 
Period 

Variable ID Reference 

Age  Date of birth Date of 
assessment  

 
age_group 

Shugarman (2002); 
Morris (2014) 

(2) Enabling 
Characteristics 

 

Lives with helper Yes no Does the care 
recipient live with 
helper 

Date of 
assessment  

livewithhelp Shugarman (2002) 

Income A, B, C, D, E, F, 
G  
Divided into low 
(A), medium 
(B), high 
(C,D,E,F,G)  

Annual Income and 
family size 

Past year Income level  Bass (1987); 
Goncalves (2014) 

(3) Need 
Characteristics  

 

ADL impairment  Independent=0   
Need assistance 
with ADLs =1 

ADL self-
performance 

Past 7 days  adlsp Shugarman (2002); 
Morris (2014); 
Goncalves (2014); 
Rosali (2003) 

COPD/emphysema/a
sthma 

yes no Emphysema/copd/ 
asthma? 

Past 3 days emphcopdasthm
a_yn 

Shugarman (2002); 
Morris (2014) 

Dementia  yes no Presence of 
dementia that is not 
Alzheimer’s Disease  

Past 3 days dementia_yn Shugarman (2002); 
Morris (2014); Rosali 
(2003) 

Alzheimer’s Disease yes no Presence of 
Alzheimer’s Disease  

Past 3 days alzheimers_yn Shugarman (2002); 
Morris (2014); Rosali 
(2003) 

Cancer yes no cancer Past 3 days cancer_yn Shugarman (2002) 
Morris (2014) 
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Variable Variable 
Category 

Survey Question Reference 
Period 

Variable ID Reference 

Behavioral Problems yes no beavioural problems: 
wandering, verbally 
abusive, physically 
abusive, socially 
inappropriate, resists 
care 

Past 3 days behavprob Shugarman (2002) 

Congestive heart 
failure 

yes no Congenetive heart 
failure  

Past 3 days congestive Shugarman (2002); 
Morris (2014); Rosali 
(2003) 

Daily Pain 0=no pain 1=less 
than daily 
2=daily once 
3=daily multiple 
periods 

Frequency with 
which client 
complains or shows 
evidence of pain 

Past 7 days k4a2-3  
 
pain 

Shugarman (2002) 

Changes in health, 
End-Stage Disease, 
Signs and Symptoms 
Scale (CHESS) 

 (0=No Health 
instability, 1= 
Health 
instability (1-5)) 

Calculated Scale of 
12 Survey questions 

Past 3 days chess Hirdes (2003) 
Morris (2014) 

Depression (DRS) 0–14 
A score of 3 or 
more may 
indicate a 
potential or 
actual problem 
with 
depression. 

Depression Rating 
Scale 

Past 3 days drs Shugarman (2002) 

(4) Caregiver 
Variables 
 

 

Variable Variable 
Category 

Survey Question Reference 
Period 

Variable ID Reference 
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Caregiver 
dissatisfaction 

yes no Primary caregiver is 
not satisfied with 
support received 
from other family or 
friends 

Past 3 days g2b 
cgdissatisfaction 

Shugarman (2002) 

Discontinuation of 
care  

yes no A caregiver is unable 
to continue in caring 
activities—e.g. 
decline in the health 
of the caregiver 
makes it difficult to 
continue 

Past 3 days cghealth Shugarman (2002) 

Caregiver distress yes no Caregiver feeling of 
distress, anger, or 
depression 

Past 3 days distress1 Shugarman (2002) 
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Appendix E 
 
Associations between indicators of caregiver burden and hospitalization among Nova Scotia Continuing Care home care 
recipients (n=4,235) 
 
 

 OR (95% CI) for hospitalization 
Variable Model 1  Model 2 Model 3 Model 4 Model 5 

Caregiver characteristics    

Distressed 1.34 (0.90-1.82) 1.29 (0.95-1.75) 1.24 (0.90-1.72) 1.25 (0.906-1.72) 1.34 (0.99-1.81) 

Burned out     1.31 (1.03-1.67)* 

Dissatisfaction     1.06 (0.59-1.89) 

Recipient predisposing characteristics    

Female  0.79 (0.67-0.93)‡ 0.79 (0.78-0.95)‡ 0.79 (0.74-1.47)‡ 0.81 (0.68-0.94)† 

Age      
     60-64 years  1.00 1.00 1.00 1.00 
     65-74 years  1.06 (0.76-1.49) 1.04 (0.74-1.46) 1.04 (0.74-1.46) 1.06 (0.76-1.49) 
     75-84 years  1.10 (0.80-1.52) 1.09 (0.78-1.51) 1.07 (0.77-1.49) 1.08 (0.78-1.48) 
     85 years or older  1.28 (0.92-1.76) 1.28 (0.92-1.78) 1.27 (0.91-1.76) 1.25 (0.91-1.71) 
Recipient enabling characteristics    

Lives with helper   
 0.97 (0.83-1.14) 1.05 (0.91-1.21) 

Income Category‡      

     A    1.00 1.00 

     B    1.23 (0.98-1.52)‡ 1.27 (1.03-1.57) 

     C, D, E, F, or G     1.00 (0.68-1.21) 0.99 (0.75-1.30) 
Need characteristics    

ADL impairment       

    Independent    1.00 1.00 1.00 
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    Supervision   1.53 (1.14-2.04)‡ 1.54 (1.15-2.07)† 1.40 (1.07-1.84)* 

    Limited    1.37 (0.79-1.66)‡ 1.38 (1.11-1.73)† 1.41 (1.14-1.78)* 

    Extensive or more   1.15 (0.79-1.66) 1.17 (0.80-1.70)‡ 1.19 (0.83-1.71)* 

Alzheimer’s disease    0.60 (0.36-1.01) 0.60 (0.36-1.02) 0.53 (0.33-0.86)† 

Cancer   1.00 (0.80-1.26) 1.01 (0.80-1.26) 1.07 (0.85-1.34) 
CHESS (rating of minimal or greater)      

    No health instability   1.00  1.00 

    Minimal    1.15 (0.95-1.40) 1.15 (0.95-1.40) 1.26 (1.04-1.52)‡ 

    Low    1.36 (1.09-1.68)† 1.34 (1.08-1.57)† 1.54 (1.26-1.89)‡ 

    Moderate or high   1.61 (1.22-2.13)‡ 1.59 (1.21-2.10)‡ 1.94 (1.51-2.51)‡ 

CPS (rating other than intact)      

    Intact   1.00 1.00 1.00  

    Border intact   1.10 (0.99-1.42) 1.19 (0.99-1.43) 1.27 (1.07-1.52)† 

    Mild impairment    0.98 (0.78-1.23) 0.98 (0.78-1.23) 1.09 (0.88-1.35)† 

    Moderate impairment   0.69 (0.48-0.99)* 0.69 (0.48-0.99)* 0.74 (0.55-1.01)† 
Dementia    0.86 (0.59-1.24) 0.85 (0.58-1.24) 0.86 (0.61-1.21) 
Depression Rating Scale(DRS)§      

     0   1.00 1.00 1.00 

     1   0.95 (0.75-1.20) 0.95 (0.75-1.20) 1.00 (0.80-1.26) 

     2   0.98 (0.75-1.28) 0.98 (0.75-1.28) 1.02 (0.79-1.32) 
     3   0.95 (0.75-1.22) 0.96 (0.75-1.22) 1.10 (0.88-1.38) 

Congestive heart failure   1.07 (0.85-1.35) 1.06 (0.84-1.35) 1.29 (1.03-1.61)* 
Pain    
     Never   1.00 1.00 1.00 
     Less than daily   0.89 (0.70-1.13) 0.89 (0.70-1.13) 0.90 (0.71-1.14) 
     Once daily   0.67 (0.48-0.93)* 0.67 (0.47-0.93)* 0.69  (0.49-0.95) 
     2 or more times daily   0.94 (0.78-1.13) 0.94 (0.78-1.13) 1.00 (0.83-1.19) 
Respiratory disorder    1.51 (1.27-1.80)‡ 1.52 (1.28-1.83)‡ 1.61 (1.37-1.90)‡ 
Goodness-of-fit test 0.0008 0.0033 0.39 0.0928  
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 OR (95% CI) for hospitalization 
Variable Model 6 Model 7 Model 8 Model 9 Model 10 

Caregiver characteristics    

Distressed 1.26 (0.91-1.74) 1.26 (0.91-1.74)    

Burned out  1.38 (0.91-1.52) 1.20 (0.93-1.55)    

Dissatisfaction 0.85 (0.46-1.55) 0.85 (0.46-1.55)    

Recipient predisposing characteristics    

Female 0.79 (0.67-0.94)† 0.85 (0.68-96)*    

Age      
     60-64 years 1.00 1.00    

     65-74 years 1.04 (0.74-1.45) 1.07 (0.75-1.50)    

     75-84 years 1.07 (0.77-1.48) 1.10 (0.80-1.53)    

     85 years or older  1.26 (0.90-1.75) 1.30 (0.93-1.81)    

Recipient enabling characteristics    

Lives with helper 0.96 (0.82-1.13) 0.95 (0.81-1.12)    

Income Category‡      

     A 1.00 1.00    

     B 1.23  (0.99-1.52) 1.23 (0.99-1.53)    

     C, D, E, F, or G 0.91  (0.68-1.21) 0.89 (0.67-1.18)    

Need characteristics    

ADL impairment   1.36 (1.13-1.64) 1.37 (1.16-1.62)‡ 3.02 (2.31-3.95)‡ 2.22 (1.78-2.78) 

    Independent 1.00     

    Supervision 1.53  (1.14-2.06)†     

    Limited  1.38  (1.11-1.73)†     

    Extensive or more 1.16  (0.80-1.70)     

Alzheimer’s disease  0.60  (0.35-1.01) 0.48 (0.29-0.79)†    

Cancer 1.00 (0.80-1.01) 1.63 (0.82-1.31)    
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CHESS (rating of minimal or greater)  1.24 (1.04-1.49)* 1.45 (1.22-1.71)‡ 2.33 (1.62-3.34)‡ 2.07 (1.56-2.74)‡ 
    No health instability 1.00     

    Minimal  1.14  (0.94-1.39)     

    Low  1.34 (1.09-1.67)†     

    Moderate or high 1.57  (1.19-2.08)†     

CPS   1.09 (0.93-1.28) 1.12 (0.97-1.29) 4.67 (3.39-6.45) ‡ 1.42 (1.14-1.76)† 

    Intact 1.00     

    Border intact 1.19  (0.99-1.43)     

    Mild impairment 0.98  (0.77-1.24)     

    Moderate impairment  0.69 (0.48-1.00)*     
Dementia  0.86  (0.59-1.24) 0.74 (0.52-1.05)    
Depression Rating Scale(DRS)§      

     0 1.00 1.00    

     1 0.95  (0.75-1.20) 0.95 (0.75-1.19)    

     2 0.98 (0.75-1.28) 0.97 (0.75-1.27)    

     3 0.95  (0.74-1.21) 0.97 (0.76-1.24)    

Congestive heart failure 1.07  (0.85-1.35) 1.11 (0.88-1.39)    

Pain    
     Never 1.00 1.00    
     Less than daily 0.89  (0.70-1.13) 0.89 (0.70-1.13)    
     Once daily  0.67 (0.48-0.93)* 0.68 (0.49-0.94)*    
     2 or more times daily 0.93  (0.77-1.12) 0.96 (0.80-1.16)    
Respiratory disorder  1.02 (0.90-1.16) 1.58 (1.34-1.88)‡    
Goodness-of-fit test 0.219 0.2843    
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 OR (95% CI) for hospitalization 
Variable Model 11 Model 12 Model 13 

Caregiver characteristics  

Distressed    

Burned out    

Dissatisfaction 1.29 (1.01-1.65)* 1.19 (0.92-1.54) 1.21 (0.93-1.55) 

Recipient predisposing characteristics  

Female 0.79 (0.67-0.93)† 0.81 (0.69-0.96)* 0.81 (0.68-0.95)* 

Age    
     60-64 years 1.00 1.00 1.00 
     65-74 years 1.05 (0.75-1.47) 1.06 (0.76-1.49) 1.06 (0.76-1.49) 
     75-84 years 1.09 (0.79-1.50) 1.12 (0.81-1.54) 1.10 (0.79-1.52) 
     85 years or older 1.28 (0.93-1.76) 1.32 (0.95-1.84) 1.30 (0.94-1.81) 
Recipient enabling characteristics  

Lives with helper   0.96 (0.82-1.12) 

Income Category‡    

     A 1.00 1.00  

     B    

     C, D, E, F, or G     

Need characteristics  

ADL impairment   1.35 (1.13-1.60)† 1.37 (1.14-1.64)† 

Alzheimer’s disease   0.49 (0.29-0.80)† 0.49 (0.30-0.80)† 

Cancer  1.04 (0.82-1.30) 1.04 (0.82-1.31) 
CHESS (rating of minimal or greater)  1.26 (1.05-1.50)* 1.25 (1.04-1.49)* 

CPS (rating other than intact)  1.10 (0.94-1.29) 1.10 (0.94-1.29) 
Dementia    

 

Depression Rating Scale(DRS)§    

     0 1.00 1.00 1.00 
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*p< 0.05; † p < 0.01; ‡p<0.001 
+Income categories are based on annual income and family size. Category A represents the lowest income category and 
Category G represents the highest income category. 
OR: Odds Ratios CI: Confidence Intervals 
§ Odds ratio is adjusted 
 

 
 
 
 
 
 
 
 
 
 

 
 

  
 

     1  0.96 (0.76-1.21) 0.98 (0.76-1.21) 

     2  0.99 (0.76-1.28) 0.99 (0.76-1.28) 
     3  0.99 (0.78-1.26) 0.99 (0.78-1.26) 

Congestive heart failure  1.11 (0.88-1.41) 1.11 (0.88-1.40) 
Pain  
     Never 1.00 1.00  
     Less than daily  0.89 (0.70-1.13) 0.88 (0.69-1.12) 
     Once daily  0.68 (0.48-0.94) 0.67 (0.49-0.94)* 
     2 or more times daily   0.96 (0.79-1.15) 0.95 (0.79-1.15) 
Respiratory disorder   1.57 (1.32-1.86) 1.58 (1.33-1.87)‡ 
Goodness-of-fit test  0.2809 0.5397 
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