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ABSTRACT 

Background: Canada relies heavily on family and friend caregivers to care for its increasing older 

population. However, many caregivers experience distress, which can jeopardize their ability to 

continue care provision and the health of their care-recipients.  

Objectives: This thesis research has three objectives: 1) Provide an overview of the burden and 

trajectories of caregiver distress in Ontario, and to compare differences in the experience of distress 

between caregivers of men and women; 2) Determine the association between caregiver distress 

and care-recipients’ location of death; 3) Develop and test a comprehensive model of the 

relationships between caregiving factors, caregiver and care-recipient profiles, and caregiver 

distress.  

Methods: The main data source for objectives 1 and 2 is the Resident Assessment Instrument for 

Home Care, linked to multiple health administrative datasets at ICES. For objective 1, older (50+) 

community-dwelling adults in Ontario and their caregivers were examined. Descriptive analyses 

were performed to identify baseline and one-year change in caregivers’ distress status, stratified by 

year of baseline assessment and care-recipients’ level of care needs. Logistic regression was 

performed to identify the associations between care-recipients’ gender on caregiver distress. For 

objective 2, a retrospective cohort study of adult decedents in Ontario was conducted. Their 

caregivers’ distress status within one-year of death was described, and logistic regression was 

performed to determine the association between caregiver distress and the odds of dying in non-

palliative acute care.  

The data source for objective 3 is the General Social Survey-Caregiving & Care-receiving (cycle 26) 

conducted by Statistics Canada. The study population included respondents who have provided 

unpaid care within one year of survey. Exploratory factor analysis and structural equation modelling 
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were performed to test a theoretical model of caregiver distress and its contributing factors and 

covariates.  

Results: From 2008 to 2015, there was a steady increase in prevalent, incident, and sustained 

caregiver distress. The increase was especially prominent among caregivers of individuals with lower 

care needs. Caregivers of older men were more likely to be distressed than caregivers of older women, 

largely because older men have greater health and functional impairments and required more care. 

Individuals cared for by distressed (vs. non-distressed) caregivers spent more time in non-palliative 

acute care in their last month of life and were more likely to die in non-palliative acute care. Receipt 

of home care and palliative home care greatly reduced the odds of dying in non-palliative acute care. 

Exploratory factor analysis established a well-fit model that represented caregiver distress and its 

five contributing factors: caregiving burden, disruptions of family and social life, caregiving history, 

caregiving network and support, and positive emotional experiences. Subsequent structural equation 

modelling found that disruptions of family and social life and positive emotional experiences had the 

largest associations with caregiver distress.  

Implications: Supporting older Canadians and their caregivers is a policy priority. This thesis 

research highlighted a rising trend of caregiver distress, identified risk and protective factors of 

distress, and determined the effect of caregiver distress on care-recipients’ place of death. These 

findings can inform policy decisions and facilitate health systems planning. The risk factors found in 

this research can also be integrated into clinical assessments to identify caregivers at high risk of 

distress to provide them with timely and appropriate support. Enabling caregivers to provide quality 

care without being distressed is crucial for reducing cost incurred by the negative impacts of 

caregiving, ultimately reducing the overall healthcare cost of the aging population.  
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C h a p t e r  1  

 

INTRODUCTION 

1.1 Rationale and research questions 

Canada’s population of older adults (over 65 years of age) is projected to increase from 

16% in 2015 to 25% in 20361. With the proportion of older adults having already surpassed that of 

youth under 15 in 20151, Canada will need to care for an increasing older and frail population with 

support from fewer working-age individuals. 80% of the care provided to community-dwelling 

older adults and 30% for those in institutions are provided by family and friend caregivers 

(henceforth referred to as “caregivers”) – individuals who provide ongoing care and assistance, 

without pay, for family members and friends in need of support for physical, cognitive, mental, or 

aging-related conditions2. Like many countries in the world, Canada relies heavily on caregivers, 

with nearly one in four Canadians aged over 15 years (or 7.8 million people in 2018) having 

provided care to a family or friend3. By 2046, nearly 12 million Canadians will need to provide 

over 2.6 billion hours of unpaid care to 2.5 million seniors4. Similar heavy reliance is found in the 

United States, with 21.3% of Americans (or 53.0 million people in 2020) estimated to be 

caregivers, 42 million of which cared for older adults (aged over 50 years)5. It is important to 

enable and support caregivers in their caregiving duties as it not only reduces the social costs 

associated with health services and institutionalization, but also allow care recipients to remain at 

home and maintain a positive quality of life3. 

Caregiving has been described as a chronic stress experience6,7. Not only do caregivers face 

heavy physical, financial, and emotional tolls from their caregiving duties, many also have to juggle 

parental or employment duties and face disruptions to their personal lives8,9. Many caregivers also 

lack the appropriate skills to manage the complex care needs of their loved ones and are unprepared 
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to face sudden changes or deteriorations. As such, it is well-established that caregivers are more 

likely to experience various negative outcomes, including physical health impairments6,10,11, higher 

risks of depressive and anxiety disorders11,12, and reductions of self-care behaviours and preventive 

care leading to increased risks of hospitalizations and mortality13–15. Of particular concern is the 

alarmingly high rates of distress among caregivers8,16,17. A report by the Canadian Institute for 

Health Information (CIHI) found that at least one-third of caregivers in Canada are distressed18, and 

the prevalence is even higher, at 45%, among caregivers of individuals with dementia19. With many 

caregivers being elderly or frail themselves, the additional burden and distress from caregiving can 

worsen their health. This, in turn, jeopardizes their capacity to provide care, the quality of care 

provided, and the health of their care-recipients20,21, ultimately leading earlier or greater risk of 

institutionalization22,23 and an increase in the burden on the health care systems24,25. Thus, 

understanding the factors associated with caregiver distress is crucial for informing policy and 

developing strategies to support caregivers and reduce institutionalization of care-recipients26,27.  

While a plethora of research on caregiver distress exists, there remains several gaps in 

literature. Past studies have rarely examined caregiver distress longitudinally to describe its 

trajectories over time. Though cross-sectional studies of caregiver distress have been conducted on 

the population level17,28, no studies on changes in distress over time (i.e., distress trajectories), to 

our knowledge, were population-based. Many studies also restrict their study populations to 

individuals with specific illness (e.g., dementia), resulting in small sample sizes, reduced 

generalizability, and the inability to separate the effects of the distress versus its underlying 

symptoms/functional consequences. Furthermore, past research on gender differences in caregiver 

distress have focused almost exclusively on caregiver’s gender23,29–32 rather than that of the care-

recipient. Among many studies of caregiver distress, care-recipient’s gender is either not 

reported33–37, not included in modelling38–40, or adjusted for without reporting its effect size41–43.  
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Existing studies on the contributors of caregiver distress were often limited by the lack of 

data on the multiple domains of potential risk factors and covariates of caregiver distress. Much of 

the inconsistent results on the risk and protective factors of caregiver distress were likely due to 

differences in the modelling methods used and the risk factors and covariates that were included or 

not included. Individual domains of risk factors were often examined in isolation while, in real life, 

these domains impact distress simultaneously. Therefore, complex modelling techniques and large 

data capacity are needed to examine the direct and indirect associations between caregiver distress, 

its multiple domains of risk and factors, and covariates.  

My proposed thesis research addresses these gaps and issues in several ways. First, the two 

data sources used - one from routinely collected health data and another a national survey - are 

respectively representative of the Ontario and Canadian populations with little selection bias. Using 

routinely collected health administrative data, it is possible to examine changes in caregiver distress 

longitudinally and to follow care-recipients over time for their health outcomes and service use. 

From routinely administered assessments, we were able to obtain information on care-recipients’ 

health, functional status, and service use, all of which could be accounted for in statistical analyses 

to minimize residual confounding. The other data source used is a national survey targeted for 

caregiving and care-receiving, and thus contains detailed and comprehensive information on the 

demographics and health of both caregivers and care-recipients, the types, amount, and context of 

caregiving, formal services and government resources used, and caregiving network. Hence, it is 

the ideal data source for testing a comprehensive model of caregiver distress and its multiple 

domains of contributors and covariates. The objectives of my thesis research are as follows: 

Objective 1:  

i) Provide an overview of the health profiles and resource utilization of older adults in 

Ontario as well as their caregivers’ caregiving burden, distress status at baseline, and one-year 
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change in distress status; ii) Compare and explain differences in the characteristics, health profiles, 

care needs, and caregiver distress trajectories of older men and women receiving care.  

Objective 2:  

 Determine if individuals cared for by distressed caregivers, compared to those cared for 

by non-distressed caregivers, are more likely to die in non-palliative acute care.  

Objective 3: 

 Develop and test a model of the associations between caregiver distress and its domains 

of contributors and covariates.  

1.2 Structure of dissertation 

            The structure of this dissertation is paper-based, with findings for objectives 1-ii, 2, and 3 

(corresponding to Chapters 5-7) having been written and presented as journal articles. At the time 

of submission of this dissertation, the paper corresponding to objective 1-ii, titled “Caring for 

Older Men and Women: Whose Caregivers are More Distressed? A Population-Based 

Retrospective Cohort Study”, has been published by BMC Geriatrics. The paper corresponding to 

objective 2, titled “The association between caregiver distress and dying in non-palliative acute are 

– a retrospective cohort study”, is in the process of being submitted to the Canadian Medical 

Association Journal. The paper corresponding to objective 3, titled “Using exploratory structural 

equation modelling to examine caregiver distress and its contributors”, has been submitted to BMC 

Geriatrics. 

            Chapter 2 of this dissertation presents a scoping review of literature on caregiver distress, its 

contributors, and its impact on care-recipients’ health and resource use over time. An overview of 

the context and data sources is then described in Chapter 3, while further details of the study 

population, data sources, and statistical methods are presented in the chapters corresponding to each 

objective. Chapters 4 presents findings for Objective I-i on the overview of the prevalence and one-
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year trajectories of distress among caregivers of older community-dwelling adults in Ontario. The 

three published/submitted papers then follow in Chapters 5 to 7. Finally, an overarching discussion 

of the implications of these findings for policy and future research is presented in Chapter 8.  
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C h a p t e r  2  

 

SCOPING LITERATURE REVIEW 

2.1 Definitions and measurements of caregiver distress 

Caregiver distress is often used interchangeably with other terms such as caregiver strain, 

stress, and burnout23,44. While research on caregiver distress is abundant, there is currently no 

standard definition or measurement of distress. Generally, caregivers are considered distressed if 

they experience physical, mental and emotional exhaustion45–47 as well as symptoms of 

depression, anger, and/or anxiety17,21,48. Popular operationalizations of caregiver distress, used 

independently or in combination, include the Beck Depression Inventory49, the Geriatric 

Depression Scale50, the Zarit Burden Interview (ZBI)51, and various health and mental health 

questionnaires. In the Canadian context, the Canadian Institute for Health Information has 

developed an indicator using interRAI data which defines caregiver distress as “a caregiver who 

express feelings of distress, anger or depression and/or any caregiver who is unable to continue in 

their caring activities”. This approach of operationalizing caregiver distress has been used 

extensively in past studies17,52,53, and is the definition of caregiver distressed for objectives 1-3.  

It is important to note that the concepts of caregiver burden and distress are often 

intertwined, as caregiver distress is often incorporated into the definitions of caregiver burden, 

and vice versa, in many studies. For example, the ZBI, a popular measure of caregiving burden 

and distress23,44,54–56, includes items that assesses caregivers’ psychological well-being51. Another 

definition of caregiving burden is the extent to which caregivers perceive that caregiving has an 

adverse effect on their emotional, psychological, social, financial, and physical functioning57,58, 

which greatly overlaps with caregiver distress. Thus when reviewing existing literature on 

caregiver distress, we have also included studies examining caregiving burden. In the analyses 
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conducted for this thesis, however, we differentiate distress from burden so that distress 

encompasses psychological and emotional experiences such as stress, depression, anxiety, and 

anger. Caregiving burden, on the other hand, encompasses the types and amount of assistance 

caregivers have provided.  

2.2 Associations between care-recipient characteristics and caregiver distress  

Care-recipients’ health and behaviours have been heavily featured in literature on 

caregiver distress, though there are variations in their inclusions and inconsistencies in findings. 

Care-recipients’ functional status, including their abilities to perform activities of daily living 

(ADLs) and instrumental activities of daily living (IADLs), as well as cognitive impairments 

have been well-established risk factors for caregiver distress17,38,52,59,60. Behavioural symptoms, 

such as agitation, irritability, aggression, and abnormal motor and night behavior, have also been 

noted as main causes of caregiver burden or depression36,59,61–63. Furthermore, many studies have 

reported higher risks of distress among those caring for patients with specific diagnoses such as 

dementia64–67, cancer60,66,68,69, Parkinson’s disease17,54, cardiovascular diseases70–72, and various 

mental illness such as schizophrenia73,74 and bipolar disorder75. Similarly, caregivers of family 

members with substance abuse or addiction have also been shown to experience persistent stress, 

anger, depression, shame, guilt, and anxiety76–78. These aforementioned conditions are associated 

with greater functional impairments and behavioural issues, hence requiring greater amount and 

types of care and place greater emotional strain and stress on the caregivers.  

There are inconsistencies on whether these risk factors were independently associated 

with caregiver distress. For example, while caregivers of individuals with Parkinson’s disease 

have been reported to be more distressed54,79,80, some studies have found that the effect of 

Parkinson’s disease on caregiver distress is no longer significant after adjusting for individuals’ 

functional and behavioural issues52. What is consistent in literature is that individuals’ functional 
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status, as measured by their ability to complete ADL and IADL tasks, and behavioural issues 

were predictive of caregiver distress, regardless of disease diagnoses17,43,53,64,65. The Method of 

Assigning Priority Levels score, derived from several items measuring behavioural symptoms 

and impairments in ADL and cognition, has also been associated with caregiver distress 

independently of individuals’ disease diagnoses52,81,82.  

Many studies have also reported on the associations between care-recipients’ socio-

demographic characteristics and caregiver distress, though there were also inconsistencies. Some 

studies have found that care-recipient characteristics had no or only minor effects on caregiver 

distress after controlling for other factors62,83. Others have found that older17,52 and male17,52 care-

recipients were more likely to have distressed caregivers. Covinsky et al., however, found that 

caring for younger patients were associated with higher risk of caregiver depression and 

distress59.  

2.3 Associations between caregiver characteristics and caregiver distress 

Caregiver’s sociodemographic characteristics, including age, sex, relationship to care-

recipient, and co-residence status, have been investigated as predictors of caregiver 

distress17,53,59,84,85. Studies have consistently shown that spousal caregivers, compared to other 

types of kinship to care-recipients, were most likely to be distressed16,17,59. Studies on the age of 

caregivers, however, have yielded inconclusive results. While some showed that younger 

caregivers were more likely distressed than older caregivers27,64, others have found the opposite62 

or an absence of effects for age86. These differences may be due to differences in the 

confounding, moderating, or mediating factors that were accounted for. Additionally, elderly 

caregivers were more likely to be spouses, provide more care, experience health issues, and co-

reside with their care-recipients30. Younger caregivers, in contrast, were more likely to be adult 

children who, concurrently to caregiving, have employment and child-rearing responsibilities30. 



 - 9 - 

These differences may affect their caregiving context and burden, subsequently affecting their 

experience of distress. For example, studies on caregivers of individuals with Alzheimer’s 

disease found that children caregivers often make drastic lifestyle changes (e.g., terminating their 

employment26) and experience more guilt87. Spousal caregivers, on the other hand, view 

caregiving as part of their marital role and may therefore perceive little agency and choice in 

undertaking caregiving duties87. It remains unclear, however, whether children6,26 or spousal 

caregivers24,25 experience more distress, or if their age or co-residence status have moderating 

effects25.  

Studies on the associations between caregiver’s sex and distress have consistently shown 

that female caregivers experience higher burden and distress than their male 

counterparts26,31,64,71,86,88,89. Some have postulated that the greater distress experienced by female 

caregivers were due to social expectations placed on women to partake caregiving responsibilities 

without question or consideration of alternative options36. Thus, women tend to experience more 

role captivity or a lack of choice, leading to more emotional distress90, physical strain91, and other 

negative health outcomes91.  

Past research have also shown that lower income92 or perceived income inadequacy were 

predictors of distress among caregivers of individuals with Alzheimer's and/or dementia93. In 

contrast, having high resiliency reduced the likelihood of distress, with a systematic review of 

caregivers of individuals with dementia showing that higher levels of personal mastery and self-

efficacy as well as increased use of positive coping strategies were especially protective of 

caregiver distress94.  

Finally, there exists many cultural differences in caregiving context, burden, and 

experiences of distress. A meta-analysis by Pinquart and Sorensen (2005) found that minority 

caregivers, compared to White caregivers, provided more hours of care and greater caregiving 
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tasks, and that Latino and Asian American caregivers reported higher rates of depression16. A 

survey study conducted in the United States, however, found that Chinese and Latino caregivers 

were less distressed compared to White caregivers, though this was qualified by significant 

ethnicity by resource and ethnicity by education interactions95. However, the intersectionality of 

culture, gender, and immigrant status makes it difficult to tease out their separate effects. The 

country or region from which study populations were sampled from may also differ in their 

healthcare systems, policies, and resource availability, thus further limiting the generalizability of 

these findings.  

2.4 Associations between caregiving context and caregiver distress 

            Past research have shown that compound caregiving (i.e., caring for multiple people 

concurrently)96 and prolonged caregiving47 could increase caregivers’ level of distress, though the 

increase may plateau after a certain amount of time97. Having to juggle the responsibilities of 

multiple roles (e.g., being a student, parent, and/or employed in addition to being a caregiver) 

may also increase distress98,99. Other risk factors of caregiver distress include having to navigate 

and coordinate care between multiple health care systems100,101, a lack of family-oriented 

services, information, and training for caregivers5,102, and living in isolated rural areas8,103,104. 

2.5 Impacts of caregiver distress on care-recipient’ outcomes and health care use 

Several studies of the older and/or frail populations have reported that distressed 

caregivers are less capable of continuing care provision, leading to earlier transitions into nursing 

homes (i.e., long-term care facilities)22,105–107. Cohort studies of individuals with Alzheimer’s 

and/or dementia also found baseline caregiver distress to be predictive of time-to-

institutionalization, with care-recipients’ health and functional problems also being strong 

predictors23,85,108–112. Men and women also have different reasons for institutionalization – men 

mostly for medical and care needs, while women were more likely for reasons related to family 
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caregiving patterns109. However, population-level or longitudinal studies are scarce. To our 

knowledge, Betini et al.28 is the only population study that examined the effect of baseline 

caregiver distress on time-to-LTC entry. They found caregiver distress to be predictive of 

institutionalization, even after controlling for care-recipient’s care needs, age, relationship to 

caregiver, and co-residence status. Contradictive findings exist, however. A study by Hebert et al. 

of individuals with dementia in Canada found that, though caregiver depression was predictive of 

the desire to institutionalize, only caregiving burden, not distress, was predictive of time-to-

institutionalization56. Several studies from the United States and European countries also found 

caregiver distress and strain to have no effect on institutionalization, especially after adjusting for 

other factors113–117.  

Research on caregivers of individuals with Alzheimer’s and/or dementia have also shown 

associations between caregiver distress and negative health outcomes experienced by their care-

recipients, including increased risk of future falls and fracture21, functional decline118, worsened 

quality of life118, and worsened behavioral and psychological symptoms23. Findings on the effect 

of caregiver distress on emergency department (ED) visits and hospitalization have been mixed. 

A study by Voisin et al. in France found that caregiver distress was significantly associated with 

future hospitalization25. Another study by Salam et al. of individuals in hospice palliative care in 

southern Ontario found that being cared by distressed caregivers increased the likelihood of 

emergency room visits and hospitalizations119. However, studies by Sugiyama et al. (Japan)120 

and Ng et al. (USA)121 found no associations to hospitalization and ED visits, respectively. These 

are, however, cohort studies with small sample sizes, and population-level studies on older and/or 

frail adults in general have been rare. Finally, the effect of caregiver distress on place of death is 

also scarce. The only study on this topic, to our knowledge, was conducted by Fukui et al. 

examining predictors of place of death among patients with advanced-stage malignant disease in 



 - 12 - 

Japan122. While they found that individuals cared for by distressed caregivers had greater odds of 

dying in hospital, the generalizability of these findings is limited given its restricted cohort and 

small sample size.  

Several studies also investigated whether interventions aimed at supporting caregivers 

would improve care-recipient outcomes. Interventions that effectively reduced caregiver distress 

or burden also led to care-recipients subsequently having less neuropsychiatric symptoms123, less 

or delayed institutionalization123,124, and less behavioural issues125. Some interventions had mixed 

effects on care-recipient outcomes, such as a study by Belle et al. whose intervention improved 

caregiver’s quality of life and reduced problem behaviours of care-recipients, but did not impact 

institutionalization126.  
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C h a p t e r  3  

 

CONTEXT AND OVERVIEW OF MAIN DATA SOURCES 

To achieve objectives 1-2, we used population-based, health administrative data in Ontario, a 

multicultural and the most populous province in Canada. Almost all residents in Ontario, including 

citizens, permanent residents, landed immigrants, refugees, and indigenous Canadians, are covered 

by the Ontario Health Insurance Plan (OHIP), a universal healthcare plan which provides individuals 

with publicly-funded healthcare and home and community care services. These include physician 

services, hospital and emergency care, and publicly-funded home care and long-term care. Most of 

the routinely-collected health, clinical, and administrative data from individuals’ interactions with 

these services have been collected, anonymized, coded, and linked at the individual- and record-level 

at the ICES (formerly the Institute of Clinical and Evaluative Science) Data Repository since 1986. 

As an independent, non-profit research institute funded by the Ontario Ministry of Health and the 

Ministry of Long-Term Care and a prescribed entity under Ontario’s privacy legislation, ICES is 

authorized to collect and use personal health information, without consent, for the purposes of health 

system analysis, evaluation, decision support, and research under section 45 of the Ontario’s Personal 

Health Information Protection Act. Secure access to these data is governed by policies and procedures 

that are approved by the Information and Privacy Commissioner of Ontario. 

Since 2002, the Resident Assessment Instrument-Home Care (RAI-HC) has been used by case 

managers and care coordinators to determine the needs of clients expected to be a long term recipient 

of publicly-funded home care or wishing to apply for admission into a long-term care facility127. This 

standardized, validated127–130, and reliable127–129 routinely administered assessment documents 

information on the client’s physical, cognitive, and social functions, service use, as well as 

characteristics of their informal caregiver and types and amount of care provided17. On April 27, 
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2018, the RAI-HC was replaced by its updated version, the interRAI-HC assessment131,132. While the 

interRAI-HC assessment provides opportunities to measure additional and improved outcomes, most 

of its assessment items are identical or comparable to those in the RAI-HC131,133. All clients who 

received a RAI-HC or interRAI-HC assessment have additional care needs, though not everyone 

receives home care as some may decline it or be admitted to other care settings while waiting for 

home care to be initiated. Some clients receive multiple assessments, as existing policies state that a 

reassessment should be completed at least every six months or when significant changes in care needs 

arise (e.g., functional decline, new disease diagnosis, or post-hospital discharge). As the purpose of 

the RAI-HC is to assess clients, caregivers themselves are not followed longitudinally. However, 

clients who receive multiple assessments provides an opportunity to follow their caregivers’ distress 

status over time.  

The data from the RAI-HC and interRAI-HC assessments are linked, at the individual level 

using uniquely encoded identifiers, to other health administrative datasets housed at ICES. More 

information about each dataset and the variables obtained from each are shown in Supplementary 

Materials 1, and described in greater detail in the papers corresponding to each objective.  

The data source for objective 3 was the General Social Survey (GSS2012) cycles 26134 - a 

national survey conducted from March to December 2012 by Statistics Canada. It surveyed non-

institutionalized Canadians, over 15 years of age, and residing in the ten provinces who received care 

or help due to long-term health conditions or aging-related issues, and those who provided unpaid 

help or care to friends and families for these issues. It is cross-sectional and followed a two-stage 

sampling design. Respondents answered questions about the types and frequency of care received or 

provided, who their caregivers and/or care-recipients are, formal support received, caregiving 

network, and consequences of caregiving. All respondents were also surveyed on their health, 
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employment, and socio-demographic characteristics. With a large sample size of over 20,000 

respondents, findings from both surveys are representative at national and provincial levels.  
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C h a p t e r  4  

 

OVERVIEW OF CAREGIVER DISTRESS AND ITS TRAJECTORIES 

4.1 Overview and methods 

This chapters provides findings on the health profiles and resource utilization of the older 

adults in Ontario as well as their caregivers’ caregiving burden, distress status at baseline, and one-

year change in distress status. Details of the cohort creation process, data sources, and variable 

definitions are described in the published paper in Chapter 5, as the study population and variables 

analyzed were the same for objectives 1-i and I-ii. In brief, we included older adults (aged 50+) 

residing in Ontario who have received a RAI-HC “initial assessment” (i.e., baseline) between April 

2008 and June 30, 2015 and have indicated the presence of a primary caregiver. All additional RAI-

HC assessments completed within one year of individuals’ baseline assessment were examined to 

determine distress trajectories.  

Caregiver distress was identified using two items on the RAI-HC assessment, with caregivers 

defined as distressed if either or both items were answered “yes”:  

1) A caregiver is unable to continue in caring activities. 

2) The primary caregiver expresses feelings of distress, anger or depression. 

Caregivers’ baseline distress status was determined using their care-recipients’ initial 

RAI-HC assessment. Within one-year of baseline assessment, the caregivers had one of the 

following outcomes: 1) their care-recipients did not receive another assessment within one year, 

and therefore their distress trajectories are unknown; 2) initially non-distressed caregivers 

remained non-distressed in all subsequent assessments; 3) initially non-distressed caregivers who 

became distressed in a subsequent assessment; 4) initially distressed caregivers who remained 

distressed in all subsequent assessments; or 5) initially distressed caregivers who became non-
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distressed in a subsequent assessment. Descriptive analyses were performed to identify the 

proportions of caregivers who were distressed at baseline and the proportions who experienced 

each distress trajectory, for the total cohort and by year of initial assessment.  

It is also of interest to determine the prevalence and trends of caregiver distress according 

to individuals’ level of care needs. The Method of Assigning Priority Levels (MAPLe) score, 

developed by interRAI and embedded in the RAI-HC, is a measure of individuals’ health care 

needs that is used in Ontario to prioritize needs for community- or facility-based services such as 

home care and long-term care81. Thus, the aforementioned descriptive analyses were performed 

separately for each of the five MAPLe score levels.  

The following care-recipient characteristics at baseline RAI-HC were also examined 

according to caregivers’ baseline distress status using descriptive analyses: demographic 

information (age, sex, marital status, place of residence); assessment related factors (year of 

baseline assessment, place of residence and who they lived with at time of referral); functional 

status indicated by their abilities to perform activities of daily living (ADLs; measured by the 

ADL Self-Performance Hierarchy Scale135) and instrumental activities of daily living (IADLs; 

measured by the IADL Difficulty Scale135) as well as presence of continence issues; cognition 

(measured by the Cognitive Performance Scale135) and presence of delirium; health instabilities 

as measured by the Changes in Health, End-Stage Disease and Signs and Symptoms (CHESS) 

Scale135; level of care needs as indicated by the MAPLe score; mood and behavioural issues; and 

disease diagnoses. We also described their primary caregiver’s kinship, co-residence status, and 

the amount and types of care provided. 

For all aforementioned descriptive analyses, statistical significance was not tested nor 

reported given that the nature of these analyses and the conclusions drawn are descriptive in 
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nature. Additionally, even differences that are too minor to be clinically or practically relevant 

would be statistically significant at the typical alpha level of 0.05 given our large sample size.  

4.2 Results 

Table 4.1 shows the characteristics of individuals in the study cohort, who their primary 

caregivers were, and the types and amount of care caregivers provided according to distress status at 

baseline. Individuals cared by distressed caregivers, compared to those cared by non-distressed 

caregivers, were slightly older (aged 79.3 years versus 77.9 years), more likely married (55.4% versus 

39.5%), and more likely to have been living with their spouse and/or child(ren). Distressed 

caregivers, compared to non-distressed caregivers, were more likely to be spouses (45.7% versus 

31.5%), to have co-resided with the care-recipient (68.1% versus 50.5%), to have provided care for 

IADL and ADL tasks, and to have provided more hours of care.  
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Table 4.1. Socio-demographic and assessment-related characteristics of care-recipients and their 

primary caregivers, by caregivers’ baseline distress status.  

 

Care-recipient’s demographic and assessment-related 

characteristics 

Non-Distressed 

Caregivers 

(n=372410)     

Distressed 

Caregivers 

(n=112997)   

Total Cohort 

(n=485407) 

% (n) 1 % (n) % (n) 

Age  
Mean ± SD  77.9 ± 10.7  79.3 ± 9.7 78.6 (10.2) 

Median (IQR
2
)  80.0 (15.0)  81.0 (12.0) 80.0 (13.0) 

Sex Female  62.9 (233783) 53.0 (59938) 60.5 (293721) 

Marital status 

Married 39.5 (147230)   55.4 (62617) 43.2 (209847) 

Never Married  5.9 (22133)  4.2 (4786) 5.5 (26919) 

Widowed/separated/divorced  53.2 (198067)  39.1 (44161) 49.9 (242228) 

Other  1.3 (4980) 1.3 (1433)  1.3 (6413) 

Year of assessment 

2008  12.8 (47533) 9.4 (10588)   10.9 (53121) 

2009 16.3 (60733)  11.3 (12769)   15.1 (73502) 

2010  14.9 (55367)  11.0 (12443)  14.0 (67810) 

2011  13.4 (49711)  12.8 (14442) 13.2 (64153)  

2012  13.0 (48347)   14.6 (16516) 13.4 (64863)  

2013  11.9 (44316) 15.4 (17368) 12.7 (61684) 

2014 11.5 (42738) 16.6 (18739) 12.7 (61477) 

2015 6.4 (23665) 9.0 (10132)  7.0 (33797)  

Place of residence at time of 

referral  

Private home with home care  75.5 (281114) 79.1 (89381)   76.3 (370495) 

Private home without home 

care 
 14.0 (52265)  13.9 (15678) 14.0 (67943) 

Non-private home  10.4 (38986) 7.0 (7924)  9.7 (46910)  

Missing  <0.1 (45) <0.1 (14)   <0.1 (59) 

Who care-recipient lived with at 

the time of referral 

Lived alone 37.2 (138479) 21.1 (23850)  33.4 (162329)  

Lived with spouse only  30.3 (112813) 44.3 (50001)  33.5 (162814)  

Lived with spouse and others  7.3 (27127)  9.3 (10514) 7.8 (37641)  

Lived with child (not spouse)  12.7 (47189)  15.9 (17947) 13.4 (65136) 

Lived with others/in group 

setting  
12.6 (46757)  9.4 (10671)  

11.8 (57528)  

Missing  <0.1 (45) <0.1 (14)   <0.1 (59) 

Characteristics of the primary caregiver and care provided     

 
1
 All p-values for differences between women and men care-recipients are <0.0001 unless otherwise specified 

2 IQR: inter-quartile range 
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Caregiver lived with care-

recipient  
Yes  50.5 (188120)  68.1 (76953) 54.6 (265073) 

Caregiver's relationship to care-

recipient  

Child/child-in-law 50.8 (189208)   43.5 (49172) 49.1 (238380) 

Spouse  31.5 (117121)  45.7 (51613) 34.8 (168734) 

Other relatives  10.4 (38862)  7.5 (8464) 9.7 (47326) 

Friend/neighbor 7.3 (27219)   3.3 (3748) 6.4 (30967) 

Caregiver provides emotional 

support 
Yes  97.3 (362423)  97.6 (110331) 97.4 (472754) 

Caregiver provides care for 

instrumental activities of daily 

living (IADL) 

Yes 88.6 (329846)  92.4 (104446) 89.5 (434292) 

Caregiver provides care for 

activities of daily living (ADL) 
Yes 37.3 (138975)   56.4 (63718) 41.8 (202693) 

Hours of care provided for ADL 

and IADL activities in the last 7 

days  

10 or fewer hours 45.1 (168081)   18.3 (20637) 38.9 (188718) 

11-20 hours 19.8 (73647)   18.4 (20748) 19.4 (94395) 

21+ hours  24.4 (90943) 46.2 (52202)  29.5 (143145) 

missing 10.7 (39739)   17.2 (19410) 12.2 (59149) 

 

Table 4.2 shows the health and functioning of individuals cared by distressed and non-

distressed caregivers. In general, those cared by distressed caregivers had greater health instabilities 

and functional impairments (indicated by greater proportions with high ADL, IADL, and CHESS 

scores and incontinence), greater care needs as indicated by higher MAPLe scores, greater cognitive 

impairments (indicated by greater proportions with high CPS scores and delirium), and more mood 

and behavioural issues. 36.4% of individuals cared by distressed caregivers had Alzheimer’s disease 

and/or dementia, compared to only 16.7% of those cared by non-distressed caregivers.  
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Table 4.2. Health, functional status, and behavioural symptoms of individuals cared by distressed 

and non-distressed caregivers.  

 

Non-Distressed 

Caregivers 

(n=372,410)     

Distressed 

Caregivers 

(n=112,997)   

Total Cohort 

(n= 485,407) 

Functional status % (n) % (n) % (n) 

ADL self-performance 

hierarchy 

0: Independent  65.9 (245314)  40.2 (45379) 59.9 (290693) 

1: Supervision required 9.5 (35386)   16.4 (18508) 11.1 (53894) 

2: Limited impairment 12.1 (45034)   18.9 (21403) 13.7 (66437) 

3: Extensive assistance required (I)  4.7 (17524) 9.6 (10885)  5.9 (28409) 

4: Extensive assistance required (II)  4.2 (15486)  7.9 (8913) 5.0 (24399) 

5: Dependent  3.0 (11077) 5.5 (6193)  3.6 (17270) 

6: Total Dependence  0.7 (2589)  1.5 (1716) 0.9 (4305) 

IADL difficulty scale 

0: No difficulty in any IADLs  6.7 (24759)  1.2 (1356) 5.4 (26115) 

1: Some difficulty in one IADL  8.2 (30616) 2.0 (2303)  6.8 (32919) 

2: Some difficulty in two IADLs   15.1 (56300)  7.1 (8072) 13.3 (64372) 

3: Some difficulty in all three IADLs  1.9 (7043)  2.5 (2862) 2.0 (9905) 

4: Great difficulty in one IADL 20.9 (77906)  14.0 (15791)  19.3 (93697) 

5: Great difficulty in two IADLs 36.3 (135112)   45.2 (51059) 38.4 (186171) 

6: Great difficulty in all three IADLs  10.9 (40674) 27.9 (31554)  14.9 (72228) 

Changes in Health, End-

Stage Disease and Signs and 

Symptoms (CHESS) Scale 

0: No health instability  23.5 (87527)  11.9 (13431) 20.8 (100958) 

1: Minimal health instability 34.0 (126651)   26.0 (29340) 32.1 (155991) 

2: Low health instability 26.8 (99828)   33.3 (37673) 28.3 (137501) 

3: Moderate health instability   12.9 (47896) 20.5 (23132)  14.6 (71028) 

4: High health instability  2.6 (9788)  7.7 (8721) 3.8 (18509) 

5: Very high health instability  0.2 (720) 0.6 (700)  0.3 (1420) 

MAPLe Score 

1: Low  18.9 (70518)  3.71 (4194) 15.4 (74712) 

2: Mild 14.9 (55436)   4.7 (5256) 12.5 (60692) 

3: Moderate 31.2 (116070)   27.3 (30857) 30.3 (146927) 

4: High  26.6 (98931) 38.5 (43490)  29.3 (142421) 

5: Very high  8.5 (31455)  25.8 (29200) 12.5 (60655) 

Bladder/bowel incontinence  Incontinence present in last 7 days  36.3 (237166)  52.1 (112997) 40.0 (194104) 

Pain intensity 

Mild or no pain  53.2 (198025)  53.3 (60194) 53.2 (258219) 

Moderate 34.2 (126168)  32.6 (36788)  33.8 (163956) 

Severe  10.0 (37288)  10.6 (11963) 10.1 (49251) 

Pain is horrible  2.7 (9929)  3.6 (4052) 2.9 (13981) 

Cognitive abilities      

Cognitive Performance Scale 0: Intact 49.7 (185269)  20.9 (23616) 43.0 (208885) 
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1: Borderline intact 16.9 (63082) 14.6 (16498) 16.4 (79580) 

2: Mild impairment 15.6 (57913)  19.6 (22147) 16.5 (80060) 

3: Moderate impairment 14.3 (53247)  35.2 (39775) 19.2 (93022) 

4: Moderately severe impairment 1.2 (4292)  3.3 (3729) 1.7 (8021) 

5: Severe impairment 1.7 (6645)  5.4 (6102) 2.6 (12747) 

6: Very severe impairment 0.5 (1962)  1.0 (1130) 0.6 (3092) 

Had delirium in last 90 days Yes 4.2 (15543)   13.6 (15381) 6.4 (30924) 

Mood and behavior      

Wandering behavior Yes  1.6 (5827) 6.6 (7417)  2.7 (13244) 

Verbally and/or physically 

abusive 
Yes  1.8 (6880) 8.9 (10038)  3.5 (16918) 

Socially inappropriate/ 

disruptive 
Yes  1.0 (3719)  4.1 (4673) 1.7 (8392) 

Comorbidities      

Has Alzheimer's/dementia Yes 16.7 (62105)   36.4 (41145) 21.3 (103250) 

Has any cardiovascular 

diseases
3
  

Yes  40.0 (149166) 42.9 (48422)  40.7 (197588) 

Has Parkinson’s disease Yes  3.0 (11304) 4.8 (112997)  3.4 (16704) 

Has any fractures Yes 13.0 (48540)   11.1 (12528) 12.6 (61068) 

Has cancer  Yes 18.3 (68162)  14.5 (16363)  17.4 (84525) 

 

 

 

 

 

 

 

 

 

 

 
3 Includes stroke, coronary heart diseases, congestive heart failure, or peripheral vascular disease 
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Figure 4.1 shows the time trend of the proportions of caregivers who were distressed at 

baseline RAI-HC assessment. Overall, there has been a steady increase of prevalent caregiver 

distress, from 18.2% in 2008 to 30.0% in 2015. When stratified by care-recipients’ MAPLe score 

(Figure 4.2), the same increase in proportion of distressed caregivers over time were observed across 

all MAPLe score levels. Across all years, the proportions of distressed caregivers were higher for 

higher MAPLe scores, with over 50% of caregivers of individuals in the highest MAPLe score level 

being distressed from 2012 onwards.  

 

Figure 4.1. Proportions of caregivers who were distressed at baseline, by year of baseline RAI-HC 

assessment.  
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Figure 4.2. Proportions of caregivers who were distressed at baseline, by year of baseline RAI-HC 

assessment and stratified by care-recipients’ MAPLe score 

 

 

Changes to caregivers’ one-year distress trajectories over time were also examined. Over the 

eight years of observation, the proportions of individuals with only baseline RAI-HC assessments 

were similar, ranging from 52.9% to 55.6%. Among those with additional RAI-HC assessments 
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distressed, remained distressed (i.e., sustained distress), became non-distressed, or remained non-

distressed at a subsequent assessment. From 2008 to 2015, there was a clear, steady increase in the 

proportions of caregivers who became distressed (from 7.9% in 2008 to 15.4% in 2015) and remained 

distressed (from 12.1% in 2008 to 26.8% in 2015). The number of caregivers who became distressed 
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lower MAPLe scores levels. Among caregivers of individuals with a MAPLe score of 1, the 

proportion who became distressed more than tripled from 2008 (4.7%) to 2015 (17.0%) while 

sustained distress more than doubled from 3.1% in 2008 to 7.4% in 2015. Among caregivers of 

individuals with MAPLe score of 5, in contrast, proportions of caregivers who became distressed and 

remained distressed increased from 10.3% and 28.1% in 2008 to only 13.9% and 46.3% in 2015, 

respectively. 

 

Table 4.3. Percentages (number) of caregivers who became distressed, remained distressed, became 

non-distressed, or remained non-distressed at a subsequent assessment, by year of baseline 

assessment. 

 

Year 
Became 

distressed 

Remained 

distressed 

Became non-

distressed 

Remained non-

distressed 

2008 7.9 (2158) 12.1 (3309) 6.6 (1810) 73.4 (20119) 

2009 8.0 (2769) 12.1 (4153) 5.8 (2011) 74.1 (25536) 

2010 10.3 (3055) 13.5 (4023) 6.6 (1952) 69.6 (20678) 

2011 13.3 (3773) 18.3 (5209) 7.3 (2062) 61.1 (17363) 

2012 13.2 (3912) 21.0 (6214) 8.3 (2455) 57.6 (17084) 

2013 14.5 (4042) 24.7 (6892) 8.2 (2297) 52.5 (14646) 

2014 15.1 (4223) 26.8 (7473) 8.5 (2378) 49.6 (13826) 

2015 15.4 (2316) 26.8 (4019) 7.8 (1173) 50.0 (7502) 
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Figure 4.3. Proportions of initially non-distressed caregivers who became distressed, and proportions 

of initially distressed caregivers who remained distressed, by year of initial assessment.  
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4.3 Discussion 

 As the Canadian population ages, an increasing number of older and frail individuals are 

projected to require home and community care to manage their health conditions and live safely at 

home. Caregivers play a crucial role in their care-recipients’ health, well-being, and capacity to 

remain in the community. In 2017, the federal and provincial government endorsed ‘A Common 

Statement of Principles on Shared Health Priorities’ – one of which was to improve access to home 

and community care – accompanied by $11 billion of federal investment over 10 years136. In 2018, 

twelve pan-Canadian indicators were developed to measure improvements in these priority areas, 

including an indicator for caregiver distress developed by CIHI (using the same two items from 

interRAI data as did this research) as a measure of access to and the effectiveness of home care and 

community-services136.  

 Our findings showed that, among caregivers of Ontario community-dwelling older adults, 

proportions of distressed caregivers have been rising substantially over time to more than 30% in 

2015. This rising trend has continued based on a recent report by CIHI which showed that 35.2% 

caregivers of home care clients nationally (39.5% in Ontario) were distressed in 2019-2020137. This 

is consistent with the finding that the number of caregivers who have become newly distressed 

continuously outnumber the number of caregivers who have become non-distressed. These findings 

may reflect insufficiencies in the amount and/or effectiveness of home and community services and 

resources – problems that are likely to persist given the growing older population and limited 

government resources. It would be important to continue tracking trends of caregiver distress 

trajectories to determine if the recent additional government investments are effective in reducing 

or reversing the increase of distress.  

 Consistent with past findings81, proportions of distress were higher among caregivers of 

individuals with higher MAPLe scores. Though this is true across all years, it is important to note 
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that the increases in incident and sustained caregiver distress over time were greater among the 

lower MAPLe scores than the increases observed among the higher MAPLe scores. This suggests 

that caregivers of individuals with lower care needs may not be adequately supported by existing 

resources and policies. Home and community care are designed to prioritize individuals with high 

care needs and help address immediate health needs such as medical needs and personal care. 

Individuals with lower MAPLe scores often may not be prioritized to receive certain services or 

may have different or more personalized needs that cannot be addressed by standard home care. It 

is clear, however, that many of their caregivers quickly become distressed or stay distressed, likely 

due to declines in their care-recipients’ health and also possibly because the (often multi-facetted) 

causes of their distress was never addressed. Given that most care-recipients will inevitably decline, 

early and more personalized supports, especially education and training, should be provided to 

caregivers even if their care-recipients do not yet have high care needs. Such early measures will 

help caregivers be more prepared, psychologically and practically, to manage changes in their care-

recipients’ health and care needs, thus both preventing/reducing caregiver distress and improving 

the care provided to care-recipients.  

4.4 Limitations and Considerations 

 The operationalization of caregiver distress using items from the RAI-HC assessment has 

been discussed extensively by an Expert Advisory Group at CIHI and is currently used provincially 

and nationally as a population-level performance indicator to evaluate access to services and 

support. However, several limitations and considerations should be noted. First, while publicly-

funded healthcare and home care is available to all residents in Ontario with a valid OHIP card 

(including refugees and landed-immigrants), certain vulnerable populations, such as individuals 

who are homeless, may lack access to these services and are therefore under-represented in health 

administrative databases. Some minority groups, such as new immigrants or individuals with 
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language barriers, may also be less informed about these services. Thus, conclusions derived from 

data collected through the RAI-HC, despite being population-based, may not be applicable to these 

vulnerable/minority populations. Additionally, this binary definition of caregiver distress is crude 

and does not measure levels of distress or the various aspects of distress. There is also potential for 

inaccuracies or biases in the identification of distress – the assessor is instructed to ask the caregiver 

and care-recipients, separately, for their reports of distress and the ability to continue caregiving, as 

well as to “consider the current situation as well as a projection of future needs” and to use their 

clinical judgement in coding the two variables. While this reduces the potential reporting biases 

from relying solely on self-reported information, it is also possible for the assessor’s judgement to 

be biased or inaccurate.  

 As such, there are several considerations in the usage and interpretation of this caregiver 

distress indicator. While measured on a population level and appropriate as a high-level indicator of 

health systems performance and access to/need for services, this operationalization is too crude for 

etiological research examining specific causes of distress or for designing interventions to target 

specific aspects of distress. It may also be inappropriate for understanding caregiver distress among 

the aforementioned sub-populations, as they may lack access to publicly-funded healthcare services 

and are therefore under-represented in health administrative data. Furthermore, this 

operationalization of caregiver distress may be inadequate for research examining caregiver distress 

among cultural or ethnic groups – for example, individuals from certain cultures may feel obligated 

to provide care to their loved ones138,139, and thus may be less inclined to use home and community 

services and/or tend to under-report distress.  
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C h a p t e r  5  

 

CARING FOR OLDER MEN AND WOMEN: WHOSE CAREGIVERS ARE MORE 

DISTRESSED? A POPULATION-BASED RETROSPECTIVE COHORT STUDY 

 

5.1 Background 

Family or friend caregivers (henceforth referred to as “caregivers”) are commonly defined as 

individuals providing unpaid care to family or friends with health-related impairments2. With a 

growing aging population, Canada relies on caregivers to support 70% to 80% of older persons in 

the community56,140. Other countries also depend heavily on caregivers, with one in six Americans 

having cared for someone over 50 in 20205, and up to 80% of long-term care in Europe being 

performed by family or friend caregivers141. Caregivers are often distressed142, defined broadly as 

“the overall impact of physical, psychological, social, and financial demands of caregiving”58. This 

jeopardizes the quality of care provided, their own health and capacity to continue caregiving 

activities, and the health of those under their care (henceforth referred to as “care-recipients”)20.  

Population demographic trends can change the landscape of who will be requiring care, who 

can provide it, and the distress caregivers experience. One notable trend is the narrowing of the 

gender gap in life expectancy143, with the age-adjusted men-to-women mortality ratio in Canada 

dropping from 1.47 in 1992 to 1.28 in 2012144. Its implication is complex – on the one hand, there 

may be lower rates of widowhood and greater availability of spousal caregivers for women. On the 

other, more older men will require support, with the caregiving burden mostly falling onto their 

spouses who may be frail themselves, limited in capacity, and particularly susceptible to becoming 

distressed31,145,146.  

Differences in the health and social challenges older men and women face may also impact 

their care needs and their caregiver’s experience of distress. Past research has demonstrated 
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important sex and gender differences in mortality and morbidity - in North America, older men 

have higher rates of mortal conditions (e.g., cardiovascular diseases) and are more likely to be 

hospitalized or admitted into long-term care facilities147–149. In contrast, older women live longer 

both with and without disability and have more morbid conditions (e.g., arthritis)148,149. Due to 

widowhood and social expectations, women receive less unpaid care but are often expected to 

undertake greater caregiving responsibilities, even when they themselves require care5,31. Thus, 

understanding gender differences in care-recipients’ characteristics, health, and care needs is crucial 

for identifying caregivers at high risk of distress and for providing targeted interventions to 

alleviate stress and burden.  

Past research on gender differences in caregiver distress have focused almost exclusively on 

caregiver’s gender23,29–32 rather than that of the care-recipient. Among most studies of caregiver 

distress, care-recipient’s gender is either not reported33–37, not included in modelling38–40, or adjusted 

for without reporting its effect size41–43. Only one cross-sectional, population-level study reported 

descriptively that caregivers of men are more likely distressed than caregivers of women (18.2% 

versus 9.9%)147. Those that included care-recipient’s sex as a covariate in regression modelling also 

found that caring for men increases the odds of distress, but did not elaborate further17,52. Most 

existing studies also restrict to patients with specific health profiles (e.g., dementia or cancer), or only 

examine distress cross-sectionally17,38. To our knowledge, no population-level studies have explored 

trajectories of caregiver distress longitudinally.  

Our study addressed these gaps by using population-level, longitudinal data to examine 

whether primary caregivers of older men and women differ in their distress trajectories. This study 

had two main objectives: first, we described and compared the characteristics and health of older 

men and women receiving care as well as their caregivers’ characteristics and caregiving profile. 

Second, we described how caregiver distress (at baseline and over time) differed according to the 
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care-recipient’s gender. We hypothesized that caregivers of older men are more likely to be distressed 

than caregivers of older women. This is at least partly because older men have more health conditions 

and functional impairments147, which require greater care. We also expected caregivers of older men 

to more likely be spouses and co-residing – as women are generally younger and still outlive their 

husbands – both of which increase the likelihood of distress38,52. 

5.2 Method 

Data source  

This study used population-based data in Ontario, a multicultural and the most populous 

province in Canada. Since 2002, the Resident Assessment Instrument-Home Care (RAI-HC) has 

been used by case managers and care coordinators in Ontario to determine the needs of persons 

expected to be, or currently are, long-term recipients of home care or those applying for admission 

into a long-term care facility150. This standardized, well-validated127–129, and highly reliable127–129 

assessment is routinely administered to record information on the client’s physical, cognitive, and 

social functions, service use, and their caregivers’ characteristics and caregiving profile17. While all 

persons assessed by the RAI-HC have additional care needs, not everyone receives home care as 

some may decline home care or are admitted to other care settings while waiting for home care. 

Some receive multiple RAI-HC assessments, as existing policies requires a reassessment at least 

every 6 months or when significant changes in care needs occur150. Individual-level RAI-HC data is 

held and analyzed at ICES, a non-profit research institute funded by the Ontario Ministry of Health 

and Long-term Care. Its legal status under Ontario’s health information privacy law allows it to 

collect and analyze personal health data, without consent, for research and health system 

evaluation. 
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Study Sample 

Our study population comprised of adults aged over 50 years and residing in Ontario who 

have received a RAI-HC “initial assessment” (indicative of a first assessment since opening of a 

care case) between April 1st, 2008 and June 30th, 2015. Since RAI-HC data was only available up to 

June 30, 2016 and to ensure that everyone had at least one-year of follow-up, we only included 

initial assessments that occurred before June 30, 2015. Clients who did not have a primary 

caregiver were excluded (see Figure 5.1 for a CONSORT diagram of cohort creation). Although 

the caregivers themselves were not followed longitudinally, the clients (i.e., care-recipients) often 

received multiple assessments, allowing us to track their caregivers’ distress status over time.   

 

 

Figure 5.1. CONSORT flow diagram of the cohort creation  
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Defining Caregiver Distress 

The primary caregiver is defined as distressed when one or both of the following items on the 

RAI-HC is checked: 

1) A caregiver is unable to continue in caring activities. 

2) The primary caregiver expresses feelings of distress, anger or depression. 

Both items are coded by assessors based on clinical judgment informed by their observations 

of the client and their caregivers28, hence limiting self-report bias. Jointly developed by interRAI 

and the Canadian Institute for Health Information, this distress indicator measures both feelings of 

distress and the caregiving situation in distress151 and has been used by previous studies17,28,38. 

Each person’s initial RAI-HC assessment was used to determine their primary caregiver’s 

baseline distress status. Some did not have another assessment within one year of their initial 

assessment and were excluded in trajectory analyses. For those with additional assessments, their 

caregivers followed one of four possible distress trajectories: 1) initially non-distressed caregivers 

who remained non-distressed in all subsequent assessments; 2) initially non-distressed caregivers 

who became distressed in a subsequent assessment; 3) initially distressed caregivers who remained 

distressed in all subsequent assessments; or 4) initially distressed caregivers who became non-

distressed in a subsequent assessment.  

 

The Health, Care Needs, and Caregivers of Men and Women 

Most of the differences in men and women’s care needs and their caregivers’ experience of 

distress likely pertain to differences in socially constructed roles, behaviours, experiences, and 

identities (i.e., gender-based) rather than to biological, physical, or physiological reasons (i.e., sex-

based)152. However, as gender is not collected by the RAI-HC assessment, we used care-recipient’s 

sex (male or female) as a proxy. While all analyses were performed using care-recipient’s sex, 
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terms of gender (e.g., men, women) were used throughout the paper, which is consistent with other 

studies examining gender using health administrative data147,153.  

We examined the following factors of older men and women at their initial (i.e., baseline) 

RAI-HC assessment: demographic characteristics (age, marital status, place of residence, co-

residence status); functional status indicated by their self-performance in activities of daily living 

(ADLs), difficulties in independent activities of daily living (IADL), and continence; cognitive 

performance and presence of delirium; mood and behavioural issues such as disruptive behaviours 

and depressive symptoms; and presence of the comorbidities such as dementia and cardiovascular 

diseases (CVD). We also described their primary caregiver’s relationship to them (“kinship”), 

whether caregivers co-resided, provided ADL/IADL care and emotional support, and the hours of 

care provided on an average week.  

 

Statistical Analyses: 

Gender Differences in Health, Care Needs, and Caregiver Profiles 

Descriptive analyses (calculations of mean, standard deviations, and proportions) were 

performed on the socio-demographics, health, care needs, and caregivers of men and women 

separately, along with tests of statistical significance (t-test, chi-square test) for differences between 

men and women. 

Gender Differences in Caregiver Distress 

To examine caregivers’ distress trajectories, we calculated the proportions of caregivers 

who were distressed at baseline, proportions of initially non-distressed caregivers who became 

distressed, and proportions of initially distressed caregivers who remained distressed. These 

calculations are performed for men and women separately, and further stratified by type of kinship. 

We also performed three logistic regressions with baseline caregiver distress as the outcome: 
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Model 1 examined the unadjusted effect of care-recipient’s gender; Model 2 adjusted for well-

known predictors of caregiver distress: care-recipient’s age, marital status, place of residence, and 

caregiver’s kinship and co-residence status17,38,52; Model 3, in addition to covariates in Model 2, 

adjusted for the care-recipients’ diagnosis of Alzheimer’s disease or dementia, functional status, 

behavioural issues, and hours of care provided by their primary caregiver, all of which have also 

previously been identified as predictors of caregiver distress17,23,38,43,52,59. All covariates included in 

regressions were pre-specified, and checked for potential collinearity by examining the correlation 

matrices and cross-tabulation of frequencies as well as the regression parameters for large standard 

errors. Since no collinearity issues were detected, all were kept in the models.  

Since we hypothesized that gender difference in caregiver distress is at least partially due to 

men having more health and behavioural issues and requiring more care, we expected the effect of 

sex to decrease after controlling for these factors. Since models 2 and 3 included variables with 

missing data (with “hours of care” having the highest proportion of missingness at 12.2%), multiple 

imputation for missing data was performed (number of imputations = 15) using the fully 

conditional specification method, which uses a separate conditional distribution for each variable 

and is more appropriate if the imputation involves binary variables154. All analyses were performed 

in SAS Enterprise Guide (V.6.1)155. 

 

5.3 Results 

The RAI-HC assessments of 485,407 older adults, 60.5% of whom women, were included in 

this study. Table 4 shows the characteristics of these men and women, who their primary caregivers 

were, and the type and amount of care received as indicated on their baseline assessment. The mean 

and median age of men were two years less than the age of women. Men were more likely to be 

married and residing in private homes with their spouse, while women were more often divorced or 
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widowed and living alone or in group setting. Caregivers of men were often their spouses (52.0%), 

while women were mostly cared by their child/child-in-law (60.1%). Caregivers of men were also 

more likely to co-reside, provide ADL care, and provide more hours of care. 

Table 5.2 shows the health and functioning of older men and women. In general, men 

receiving care had poorer health and greater care needs. Though the performance of men and women 

in ADL tasks were similar, more men had great difficulty in two or all three IADLs. While more 

women had possible depression (18.3% vs 15.0% of men), incontinence (43.8% vs. 34.1% of men), 

and fractures (15.3% vs. 8.4% of men), men had slightly greater cognitive impairment (indicated by 

higher Cognitive Performance Scale (CPS) scores), were more likely to exhibit behavioural issues 

and delirium, and were more likely to have cardiovascular diseases, Parkinson’s disease, and cancer. 

The prevalence of Alzheimer’s/dementia were similar between men and women.  
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Table 5.1. Characteristics of older men and women receiving care and their caregivers 

Care-recipient’s demographic and assessment-related characteristics 

Women 

Receiving Care 

(n=293721)     

Men Receiving 

Care 

(n=191686)   

% (n) 4 % (n) 

Age  

Mean ± SD 79.0 (10.4) 77.1 (10.5) 

Median (IQR5) 81.0 (13.0) 79.0 (15.0) 

50 to 64 years 11.7 (34210) 14.8 (28403) 

65 to 79 years 28.5 (83712) 32.6 (62572) 

Over 80 years 59.9 (175799) 52.5 (100711) 

Marital status 

Married 31.1 (91494) 61.7 (118353) 

Never Married 4.9 (14393) 6.5 (12526) 

Widowed/separated/divorced 62.8 (184325) 30.2 (57903) 

Other 1.2 (3509) 1.5 (2904) 

Place of residence at time of referral  

(missing: <0.1%) 

Private home with home care 75.3 (221038) 78.0 (149457) 

Private home without home care 13.9 (40916) 14.1 (27027) 

Non-private home 10.8 (31728) 7.9 (15182) 

Who care-recipient lived with at the time 

of referral 

(missing: <0.1%) 

Lived alone 39.9 (117196) 23.6 (45133) 

Lived with spouse only 24.0 (70456) 48.2 (92358) 

Lived with spouse and others 5.5 (16265) 11.2 (21376) 

Lived with child (not spouse) 17.7 (51896) 6.9 (13240) 

Lived with others/in group setting  12.9 (37869) 10.2 (19559) 

Characteristics of the primary caregiver and care provided   

Caregiver lived with care-recipient  Yes 47.4 (139338) 65.6 (125735) 

Caregiver's relationship to care-recipient  

Child/child-in-law 60.1 (176380) 32.3 (62000) 

Spouse 23.5 (69080) 52.0 (99654) 

Other relatives 10.2 (29812) 9.1 (17514) 

Friend/neighbor 6.3 (18449) 6.5 (12518) 

Caregiver provides emotional support6 Yes 97.4 (286209) 97.3 (186545) 

Caregiver provides care for instrumental 

activities of daily living (IADL)7 
Yes 89.6 (263090) 89.3 (171202) 

Caregiver provides care for activities of 

daily living (ADL) 
Yes 38.0 (111568) 47.5 (91125) 

Hours of care provided for ADL and 

IADL activities in the last 7 days  

(missing: <0.1%) 

10 or fewer hours 42.7 (125475) 33.0 (63243) 

11-20 hours 19.4 (56955) 19.5 (37440) 

21+ hours 26.2 (76848) 34.6 (66297) 

 
4 All p-values for differences between women and men care-recipients are <0.0001 unless otherwise specified 
5 IQR: inter-quartile range 
6 Difference between women and men care-recipients are significant at p = 0.0078 
7 Difference between women and men care-recipients are significant at p = 0.0043 
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Table 5.2. Health, functional status, and behavioural symptoms of men and women care-recipients 

 

Women 

Receiving Care 

(n=293721)     

Men Receiving 

Care 

(n=191686)   

Functional status % (n)8 % (n) 

ADL self-performance hierarchy 

0: Independent 61.7 (181175) 57.1 (109518) 

1: Supervision required 10.6 (31051) 11.9 (22843) 

2: Limited impairment 13.2 (38809) 14.4 (27628) 

3: Extensive assistance required (I) 5.2 (15153) 6.9 (13256) 

4: Extensive assistance required (II) 5.0 (14594) 5.1 (9805) 

5: Dependent 3.6 (10441) 3.6 (6829) 

6: Total Dependence 0.8 (2498) 0.9 (1807) 

IADL difficulty scale 

0: No difficulty in any IADLs 5.1 (14908) 5.8 (11207) 

1: Some difficulty in one IADL 7.7 (22591) 5.4 (10328) 

2: Some difficulty in two IADLs  14.3 (41888) 11.7 (22484) 

3: Some difficulty in all three IADLs 2.1 (6102) 2.0 (3803) 

4: Great difficulty in one IADL 20.7 (60673) 17.2 (33024) 

5: Great difficulty in two IADLs 37.0 (108645) 40.4 (77526) 

6: Great difficulty in all three IADLs 13.2 (38914) 17.4 (33314) 

Bladder/bowel incontinence  Incontinence present in last 7 days 43.8 (128695) 34.1 (65409) 

Pain intensity 

Mild or no pain 49.3 (144917) 59.1 (113302) 

Moderate 36.2 (106253) 30.1 (57703) 

Severe 11.3 (33100) 8.4 (16151) 

Pain is horrible 3.2 (9451) 2.4 (4530) 

Cognitive abilities 
  

Cognitive Performance Scale 

0: Intact 44.4 (130370) 41.0 (78515) 

1: Borderline intact 17.0 (48145) 16.4 (31435) 

2: Mild impairment 16.2 (47686) 16.9 (32374) 

3: Moderate impairment 18.5 (54266) 20.2 (38756) 

4: Moderately severe impairment 1.4 (4107) 2.0 (3914) 

5: Severe impairment 2.5 (7300) 2.8 (5447) 

6: Very severe impairment 0.6 (1847) 0.7 (1245) 

Had delirium in the last 90 days Yes 5.8 (17005)  7.3 (13919) 

Mood and behavior 
  

Wandering behavior Yes 2.4 (7143) 3.2 (6101) 

Verbally and/or physically abusive Yes 2.8 (8180) 4.6 (8738) 

Socially inappropriate/disruptive Yes 1.5 (4400) 2.1 (3992) 

Depression rating scale (categorized) Possible depression 18.3 (53651) 15.0 (28786) 

Comorbidities   

Has Alzheimer's or dementia Yes 21.0 (61716) 21.7 (41534) 

 
8 All p-values for differences between women and men care-recipients are <0.0001 
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Has any cardiovascular diseases9  Yes 36.6 (107448) 47.0 (90140) 

Has Parkinson’s disease Yes 2.4 (6978) 5.1 (9726) 

Has any fractures Yes 15.3 (45009) 8.4 (16059) 

Has cancer (excluding skin cancer) Yes 14.5 (42625) 21.9 (41900) 

 

Figure 5.2 shows the proportions of caregivers of men and women, stratified by kinships, 

who were distressed at baseline. Spousal caregivers were most likely to be distressed, followed by 

child/child-in-law, while friends or neighbors providing care were least likely to be distressed. More 

caregivers of men were distressed at baseline (27.7% of all versus 20.4% caregivers of women). This 

gender difference is present across all types of kinships, but is especially prominent for spouses (33.7% 

of spousal caregivers of men vs. 26.2% of spousal caregivers of women). 

 

 

Figure 5.2. Proportions of caregivers of men and women who were distressed at baseline, by 

kinship to care-recipients 

 
 

Note: all differences between caregivers of men and women were statistically significant at p<0.0001 

 
9 Includes stroke, coronary heart diseases, congestive heart failure, or peripheral vascular disease 
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Most older women (53.7%) and men (56.0%) did not have another RAI-HC assessment 

within one-year of their initial assessment, hence excluding them from distress trajectory analyses. 

Among those with multiple assessments, 22.6% and 31.7% of caregivers of women and men, 

respectively, were distressed at baseline. In addition, figures 5.3A and 5.3B show that initially non-

distressed caregivers of men were more likely to become distressed (19.3% versus 14.3% of initially 

non-distressed caregivers of women), and initially distressed caregivers of men were also more likely 

to remain distressed (74.6 % versus 69.5% of initially distressed caregivers of women). These gender 

differences were present across almost all types of kinship, except for distant relatives where there 

were no sex differences in the one-year incidence of becoming distressed. The gender difference is 

more prominent among spousal caregivers, who also had the highest proportions of becoming or 

remaining distressed.  

 

Figure 5.3. (A) Proportions of initially non-distressed caregivers who became distressed; (B) 

initially distressed caregivers who remained distressed, by care-recipient's gender and caregiver's 

kinship 

 
               

Note: all differences between caregivers of men and women were statistically significant at p<0.0001, 

except for caregivers who were other relatives in figure 5.3A 
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Table 5.3 shows the odds ratios (ORs) and 95% confidence intervals (CIs) of the three logistic 

regression models. Looking at the unadjusted effect of care-recipient’s gender in Model 1, caregivers 

of men had 1.49 (CI: 1.47-1.51) times the odds of being distressed at baseline than caregivers of 

women. The OR of gender decreased to 1.26 (CI: 1.24-1.28) after controlling for care-recipient’s 

characteristics and caregiver’s kinship and co-residence status in Model 2, and further decreased to 

1.17 (CI: 1.15-1.19) in Model 3 after also controlling for care-recipient’s health, functional status, 

behavioural issues, and the hours of care their caregivers provided. Though the effect of gender 

remains significant in Model 3, other factors have much larger independent effects on caregiver 

distress. Care-recipient’s IADL and CPS scores had the largest impacts, more than doubling the odds 

of caregiver distress if the care-recipient had some IADL difficulty or moderate to very severe 

cognitive impairment (indicated by scores above three). Caregivers who provided more than 20 hours 

of care per week also doubled their odds of being distressed (OR=2.23, CI: 2.18-2.28). In contrast, 

they were half as likely to be distressed if their care-recipients resided in a congregate setting instead 

of a private home. In addition, caregivers who were spouses, children, or relatives of their care-

recipients were slightly more distressed than if they were a friend or neighbor. Co-residence also 

increased the odds of distress, but its OR decreased from 1.75 in Model 2 to a range of 1.17 in Model 

3 after controlling for hours of care provided and care-recipient’s health and behavioural issues.  
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Table 5.3. Results of logistic regression models with baseline caregiver distress as outcome. 

   Model 1 Model 2 Model 3 

   OR (95% CI) 

Care-recipient’s gender Men vs. Women 1.49 (1.47-1.51) 1.26 (1.24 1.28) 1.17 (1.15-1.19) 

Care-recipient’s age 

(reference: 50 to 64) 

65 to 79   1.52 (1.48-1.56) 1.15 (1.12-1.19) 

Over 80   1.95 (1.91-2.00) 1.20 (1.17-1.23) 

Marital status  

(reference: never married) 

Married   1.14 (1.10-1.19) 1.36 (1.30-1.42) 

Widowed/separated/divorced   0.79 (0.76-0.83) 0.89 (0.86-0.93) 

Place of residence  

(reference: private home) 

Board care, assisted living, 

or group home 
 0.80 (0.78-0.83) 0.54 (0.58-0.56) 

Residential care facilities   0.74 (0.70-0.78) 0.46 (0.44-0.49) 

Caregiver co-resides  Yes vs. No   1.75 (1.72-1.78) 1.17 (1.15-1.20) 

Caregiver's relationship  

to care-recipient  

(reference: friend/neighbor) 

Spouse   1.53 (1.46-1.60) 1.30 (1.24-1.36) 

Child/child-in-law  1.61 (1.55-1.67) 1.33 (1.27-1.38) 

Other relative   1.55 (1.48-1.61) 1.36 (1.30-1.43) 

ADL self-performance 

hierarchy scale 

(reference: 0) 

1    1.30 (1.28-1.33) 

2 

 

1.28 (1.26-1.30) 

3 1.38 (1.34-1.41) 

4 1.33 (1.29-1.38) 

5 1.26 (1.21-1.32) 

6 1.14 (1.11-1.17) 

IADL difficulty scale 

(reference: 0) 

1  1.25 (1.17-1.34) 

2 1.70 (1.61-1.79) 

3 2.23 (2.20-2.23) 

4 2.20 (1.90-2.21) 

5 2.45 (2.20-2.50) 

6 2.56 (2.33-2.79) 

Cognitive performance 

scale 

(reference: 0) 

1  1.68 (1.66-1.71) 

2 1.94 (1.90-1.98) 

3 2.43 (2.37-2.48) 

4 2.40 (2.29-2.51) 

5 2.38 (2.29-2.47) 

6 2.53 (2.28-2.82) 

Wandering Yes vs. No  1.42 (1.37-1.48) 

Verbally/physically abusive Yes vs. No  1.42 (1.28-1.47) 
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Socially inappropriate or 

disruptive behaviour 
Yes vs. No  1.27 (1.21-1.33) 

Resists care Yes vs. No  1.37 (1.33-1.41) 

Bladder/bowel 

incontinence 
Incontinent vs Continent  1.25 (1.23-1.27) 

Has Alzheimer's/dementia  Yes vs. No  1.35 (1.30-1.40) 

Pain intensity 

(reference: mild or no pain) 

Moderate  1.02 (0.99-1.04) 

Severe  1.20 (1.18-1.22) 

Pain is horrible  1.48 (1.43-1.54) 

Hours of care per week 

(reference: fewer than 10) 

10 to 20 hours  1.66 (1.63-1.69) 

21 hours or more 2.23 (2.18-2.28) 

 

5.4 Discussion 

Our study showed that older men and women receiving care in Ontario differed in 

demographic characteristics, health, care needs, and caregiver profiles. We also showed that 

caregiver distress is substantial, regardless of who the caregiver or care-recipient is. Not only were 

approximately one quarter of caregivers distressed at baseline, more than 70% of these initially 

distressed caregivers also remained distressed throughout the year. Among initially non-distressed 

caregivers, about 16% subsequently became distressed within one year. 

As hypothesized, caregivers of men and women had different levels of distress: across all types of 

kinship, caregivers of men were more likely to be distressed, remain distressed, or become distressed. 

This is partly because of differences in their demographic profiles and levels of disability and need. 

Similar to findings from other studies in Canada104,144,147, men had more functional and cognitive 

impairments, behavioural issues and required more care, all of which significantly increased the odds 

of caregiver distressed as shown in our regression analyses and in past findings17,38,41,52. The effect 

of care-recipient’s gender on caregiver distress also decreased after these factors were controlled for, 

further confirming that the effect of gender is largely attributed to differences in health and care 

profiles.  This explanation also aligns with past studies which have consistently shown that having 
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complex health conditions increases caregiving burden and financial strain, leading to greater 

caregiver stress5,47,156. Additionally, more women than men lived in congregate settings which greatly 

reduced the odds of caregiver distress. This factor is often neglected in past studies, but there is 

evidence that the social and professional supports provided through congregate settings could reduce 

caregivers’ stress and burnout157–159. 

Caregivers of older men and women also differed in kinship and co-residence status. Women 

were mostly (60%) cared for by their children or children-in-laws while men were mostly (52%) 

cared by their spouses. This is likely because, as shown in Table 1, women were more likely widowed 

and older, and therefore had no spouses or frail or institutionalized spouses. Spousal caregivers, being 

older themselves and often feeling obligated to undertake caregiving responsibilities30, have been 

shown to experience more depression symptoms and greater financial and physical strain5,30,160. 

Spouses of men are also mostly women since most men are in heterosexual relationships, and women 

caregivers often experience more negative consequences of caregiving such as employment/financial 

repercussions161–163, difficulty juggling child-rearing and caregiving responsibilities164, and social 

isolation165. In addition, men were more likely to live with their caregivers, and co-residence has been 

associated with higher distress, strain, and negative health consequences30,41,52 as the constant 

caregiving burden can be emotionally and physically draining. In our regression analyses, co-

residence indeed increased the odds of caregiver distress, but the magnitude of its effect decreased 

substantially after adjusting for hours of care provided and care-recipients’ health and behavioural 

issues. This is unsurprising as the decision to co-reside is often driven by care-recipients having 

complex health issues and greater care needs160.  

 It is interesting to note that the OR of gender was substantially, but only partially, reduced 

after controlling for other factors. The remainder of its effect on caregiver distress may be due to 

residual confounding, the principal ones being caregiver’s age and gender, which we do not have 
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data on. There may also be multi-way interactions between types of kinship, caregiver’s gender, and 

care-recipient’s gender, which we also could not test due to the lack of data. For example, Lott (1991) 

found that women caregivers were more burdened if they cared for a mother or mother-in-law than 

a father or father-in-law, while men caregivers were more burdened caring for a parent than for a 

parent-in-law166. Obtaining data on all the multitude of contributors of caregiver distress for 

modelling has always been challenging for researchers. Care-recipient’s gender, however, can be 

easily measured or estimated from population distribution. By highlighting how men and women 

differ in their health, behaviour, and caregiving/caregiver profiles and providing the unadjusted and 

partially-adjusted effects of care-recipient’s gender on caregiver distress, we demonstrate the 

importance of including care-recipient’s gender when modelling caregiver distress, especially when 

information on factors such as functioning and behaviours are not available.  

This study has several strengths. First, using routinely collected population-level data results 

in better generalizability and less selection bias. Unlike other studies that only examined caregiver 

distress cross-sectionally, we followed care-recipients longitudinally for their caregivers’ distress 

trajectories. Finally, we not only described but also investigated reasons for gender differences 

caregiver distress by looking at changes in the OR of care-recipient’s gender when health, care needs, 

and caregiving factors are added to the regression model.  

Limitations 

Our research is constrained by several limitations commonly associated with using health 

administrative data. First, the RAI-HC is limited in variable availability. Due to the lack of gender 

variables, we resorted to using care-recipient’s sex as a proxy for gender. This ignores other gender 

identities such as being transgendered or gender-fluid, and prevents us from identifying or separating 

gender-based versus sex-based differences. Other confounders or determinants of caregiver distress, 

such as caregiver’s gender and age, were also unavailable. Furthermore, caregiver distress was 
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defined as a binary variable since information on the degree or nuanced aspects of distress were 

unavailable.  

Another limitation is that we could only follow the trajectories of caregivers through their 

care-recipients’ assessments, as the RAI-HC does not collect identification information of the 

caregivers. Thus, we could not ensure that each care-recipient had the same caregiver throughout 

their multiple assessments. This is partially mitigated by limiting the follow-up period to one year, 

during which a change of the primary caregiver is expected to be infrequent. We verified this 

assumption by showing that the caregiver’s kinship to the care-recipient changed for only 2.8% of 

our cohort. This assumption is also supported by a national survey in the U.S. which found that 85% 

of surveyed caregivers had provided care for more than one year9, as well as an AARP report stating 

that caregivers of adults provided on average 4.5 years of care5. 

Finally, more than half of our cohort did not have the requisite multiple assessments within 

one year to measure distress trajectory. This might result in selection bias, as those with multiple 

assessments are more likely to have change in their health status, and thus our trajectory findings 

may describe more unstable care-recipients. Selection bias may also have occurred as certain 

disadvantaged groups (e.g., immigrants with language barriers) have less access to or awareness of 

health care resources, and thus are both less likely to receive RAI-HC assessments (i.e., less 

represented in our cohort) and more likely to have distressed caregivers.  

Past studies on sex differences in distress have often been challenged on the possibility that 

women caregivers simply report more distress while men are reluctant to do so despite being similarly 

distressed. This is unlikely in our study since the two items used to define caregiver distress were 

evaluated by assessors based on reports from the caregivers and clients as well as the assessors’ 

observations and clinical judgement of the client’s situation, including projection of future needs133. 
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5.5 Conclusion 

Our study showed that, across all types of kinship, caregivers of men were more likely to be 

distressed, remain distressed or become distressed within one year. This is partly because older men 

had more health, functional, and behaviour issues which required more care, and partly because their 

caregivers are more likely to be spouses and co-residing. Policy makers and health systems planners 

should account for the different care needs of men and women and the different profiles of their 

caregivers to provide adequate and appropriate resources and support. Our study also highlights the 

need to examine trajectories of caregiver distress longitudinally and on a population level, as 

consequences of prolonged or changes in distress on caregivers, care-recipients, and the healthcare 

system remains unclear.  
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C h a p t e r  6  

 

THE ASSOCIATION BETWEEN CAREGIVER DISTRESS AND DYING IN NON-

PALLIATIVE ACUTE CARE – A RETROSPECTIVE COHORT STUDY. 

6.1 Introduction 

People at the end of life generally prefer to die at home167–169 – defined as their regular 

place of living, including retirement and long-term care homes 168,170,171. Dying in acute care, on 

the other hand, is often undesirable to patients and their family and friend caregivers (henceforth 

referred to as “caregivers”), ineffective in providing end-of-life or palliative care, and costly to 

the health care system167,172. Canada has one of the highest proportions of hospital deaths among 

developed countries173, with much of the hospital deaths considered avoidable174. Policy-makers 

are thus interested in improving access to home and palliative care services, both of which have 

been shown to enable individuals to spend more time at home and avoid hospital deaths136,167,175. 

As individuals decline physically and mentally, they often rely on caregivers to make end-

of-life decisions167,176. This is especially true for individuals who are unable to communicate 

(e.g., due to dementia or stroke)177. Anecdotally, experts in palliative and end-of-life care have 

expressed that distressed caregivers are less capable of helping their care-recipients die in an 

appropriate or preferred location167. Evidence from past research also indirectly supports this 

conjecture. A study of individuals in hospice palliative care in Ontario by Salam et al. has found 

that being cared for by distressed caregivers increased the likelihood of acute care admissions at 

the end-of-life119. Additionally, common barriers that prevent individuals from dying in their 

preferred place include communication difficulties, sudden and drastic worsening of functioning, 

and lack of professional support168,177, all of which are also associated with caregiver distress. 

Distressed caregivers, often having been less-supported in care planning, are also less capable of 
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managing unexpected end-of-life situations167 and less willing to or capable of undertaking the 

emotional, physical, and financial strains of arranging an out-of-hospital death178. Finally, 

distressed caregivers are more likely to stop caregiving altogether or reduce the amount of care 

provision. This is problematic as having a caregiver is near-essential for home death167,176.  

We therefore hypothesized that individuals cared for by a distressed caregiver would be 

more likely to die in acute care than individuals cared for by a non-distressed caregiver. The only 

study on this topic, to our knowledge, was conducted by Fukui et al. which found that Japanese 

patients with advanced-stage malignant disease who were cared for by distressed caregivers had 

greater odds of dying in hospital122. However, the generalizability of their findings is limited due 

to their restricted cohort and small sample sizes as well as regional and cultural differences. 

Therefore, we aimed to use large, population-based data to determine whether being cared for by 

a distressed caregiver, compared to being cared for by a non-distressed caregiver, is associated 

with a greater likelihood of dying in acute care. As a secondary aim, we also examined whether 

caregiver distress is associated with longer length-of-stay in acute care or alternative levels of 

care (ALC) in the last month of life.  

6.2 Methods 

Context 

This study used health administrative data in Ontario, Canada. From 2002 to March 2018, 

the Resident Assessment Instrument-Home Care (RAI-HC) has been used in Ontario by care 

coordinators and case managers to systematically determine the needs of persons applying for or 

receiving home care as well as those in need of placement into a long-term care facility150. This 

standardized, validated127–130, and reliable127–129 assessment is routinely administered to record 

information on individuals’ physical, cognitive, and social functions, service use, and their 

caregivers’ characteristics and caregiving profile17. On April 27, 2018, the RAI-HC was replaced 
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by its updated version, the interRAI-HC assessment131,132. While the interRAI-HC assessment 

provides opportunities to measure additional and improved outcomes, most of its assessment 

items are identical or comparable to those in the RAI-HC131,133. All persons assessed by the RAI-

HC or interRAI-HC have additional care needs, and many receive multiple assessments as 

existing policies requires a re-assessment at least every six months or when significant changes in 

health and care needs occur150.  

Study Design and Data Sources  

We conducted a retrospective cohort study of Ontario decedents aged over 18 years at 

time of death, who died between July 1, 2015 and June 30, 2020. Decedents were included if they 

were eligible for government-funded health care, received a RAI-HC (pre-March 2018) or 

interRAI-HC (post-March 2018) assessment within one year of death, and indicated the presence 

of a primary caregiver on the assessment closest to death. Individuals were excluded if they had 

resided in a long-term care home within one year of death. For the secondary analyses of 

examining lengths-of-stay in acute care and ALC in the last month of life, decedents were only 

included in the analyses if they received a RAI-HC or interRAI-HC assessment within the last 

year but prior to the last month of life. This is to ensure that caregiver’s distress status was 

established before the outcomes of lengths-of-stay in acute care and ALC.   

Using uniquely encoded identifiers, we linked and analyzed multiple health 

administrative databases held at ICES, an independent, non-profit research institute funded by the 

Ontario Ministry of Health and Long-term Care. Its legal status under Ontario’s health 

information privacy law allows it to collect and analyze health and demographic data, without 

consent, for health system evaluation and improvement. Information was obtained from the 

following datasets: 1) the Registered Persons Database (RPDB), which captures demographic 

information including sex, age, and dates of birth and death; 2) the RAI-HC and interRAI-HC, 
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which contains individuals’ health and functional status, cognition, behavioural issues, 

comorbidities, formal care received, and caregiver characteristics; 3) Ontario Health Insurance 

Plan (OHIP) Claims database, capturing claims for physician services in inpatient and outpatient 

settings; 4) Discharge Abstract Database (DAD), containing information of all acute care 

admissions and discharges; 5) National Ambulatory Care Reporting System (NACRS), 

containing information for all hospital- and community-based ambulatory care; 6) Same Day 

Surgery (SDS), records information on same-day surgery or procedure stay; 7) Home Care 

Database (HCD), which captures all publicly-funded home care services in Ontario; 8) Statistics 

Canada Census Data, linked to individuals’ postal codes to identify their neighborhood’s income 

quintile, rurality, and its associated Local Health Integration Networks (LHINs) which, from 

2007 to 2021, were the health authorities in Ontario responsible for regional administration of 

public healthcare services, including home and community care179.  

Outcomes 

We defined location of death as a binary outcome of dying in non-palliative acute care 

versus elsewhere (i.e., dying in palliative care units or outside of acute care). Palliative care unit 

is considered appropriate for those at the end-of-life, therefore qualitatively different than dying 

in non-palliative acute care. We first used a previously derived method180–182 that uses the 

discharge date and discharge disposition of each record of acute care admission (from DAD, 

NACRS, and SDS) to determine if death occurred while in acute care. Among these, deaths that 

occurred in palliative care units, defined as occurring during an admission in which palliative 

care was the most responsible diagnosis and most responsible service provider (a method used in 

previous studies183–185), were categorized as dying “elsewhere” while the remaining are identified 

as dying in non-palliative acute care. Deaths in any other setting were also categorized as dying 

“elsewhere”.  
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We examined two outcomes in our secondary objectives: length-of-stay (in days) in non-

palliative acute care and in ALC in the last month of life. We used a previously derived 

method180,186 that uses the admission and discharge dates of hospitalization records to identify the 

number of days spent in acute care and ALC within one month of death. We identified records 

during which palliative care was the most responsible diagnosis and most responsible service 

provider and subtracted them from the total number of days in acute care to obtain length-of-stay 

in non-palliative acute care. Details of the derivation of all outcomes are provided in 

Supplementary Materials 3.  

Exposure and covariates: 

The main exposure, caregiver distress, was obtained from the RAI-HC or interRAIHC 

assessment closest to death. The primary caregiver was defined as distressed if one or both of the 

following was answered “yes”: 

1) Caregiver is unable to continue in caring activities; or 

2) Primary caregiver expresses feelings of distress, anger, or depression.  

  Both items were coded by assessors based on clinical judgment informed by their 

observations of the client and their caregivers28, hence limiting self-report bias. Jointly developed 

by interRAI and the Canadian Institute for Health Information, this distress indicator measures 

both feelings of distress and the caregiving situation in distress151 and has been used by previous 

studies17,28,38. 

     Covariates were selected from items present in both the RAI-HC and interRAI-HC 

assessments and based on a literature review of factors associated with caregiver distress and/or 

death. All were measured at the RAI-HC or interRAI-HC assessment closest to death unless 

otherwise specified: decedents’ demographic characteristics (age at death and sex from RPDB, 

and marital status); functional and cognitive status as indicated by several validated composite 
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measures: self-performance in activities of daily living (ADL)127, the Changes in Health, End-

Stage Disease, Signs, and Symptoms Scale (CHESS)187, and the Cognitive Performance Scale 

(CPS)188; behavioural issues (wandering and others); the presence of comorbidities (e.g., stroke, 

Alzheimer’s disease or dementia); receipt of formal care services (home health aide, visiting 

nurses, and homemaking services); and receipt of publicly-funded palliative home care within 

one year of death, identified using a method that identifies individuals with a record in the HCD 

with an end-of-life designation189. We also described decedents’ place of residence in terms of 

neighborhood income quintile, rurality, and its associated Local Health Integration Networks 

(LHIN) by linking postal codes from RPDB to census data. From 2007 to 2021, Ontario’s 14 

LHINs were responsible for the funding and administration of all hospital- and community-based 

health services provided to all residents within their geographic boundaries179. Finally, we 

described the primary caregiver’s relationship to decedents (“kinship”) and whether they co-

resided with their care-recipients.  

Statistical Analyses: 

Descriptive analyses (calculations of mean, standard deviations, and proportions) were 

performed on the socio-demographic characteristics, health and functioning, and caregiver 

characteristics of decedents who died in acute care versus elsewhere. We also compared 

decedents cared for by distressed versus non-distressed caregivers in terms of their location of 

death, mean length-of-stay in non-palliative acute care and in ALC, and the proportion who spent 

any number of days ALC in the last month of life.  

To examine the effects of caregiver distress on the location of death, we performed four 

pre-specified and increasingly-adjusted logistic regressions (the rationale for choosing this 

method and the hypothesized directed acyclic graph of the potential pathways between caregiver 

distress, location of death, and covariates are provided in Supplementary Materials 4). Model 1 
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examined the unadjusted association between caregiver distress and location of death. Model 2 

adjusted for decedents’ socio-demographic characteristics of age, sex, marital status, 

neighborhood rurality status, income quintile, and associated LHIN, as well as their caregivers’ 

kinship and co-residence status. Model 3, in addition to covariates in Model 2, further adjusted 

for decedents’ functioning (i.e., ADL, CPS, and CHESS scores), behavioural issues, and disease 

diagnoses of Alzheimer’s and/or dementia, cancer, stroke, coronary heart failure (CHF), 

congestive heart failure (CHD), pneumonia, and whether the patient is receiving dialysis (as a 

proxy for renal failure). Model 4, in addition to covariates in Model 3, further adjusted for receipt 

of receipt of formal home care services (i.e., home health aide, visiting nurses, homemaking 

services) and palliative home care. We modelled age using restricted cubic splines with five knots 

at the 5th, 27.5th, 50th, 72.5th and 95th percentiles of the distribution of age. All covariates were 

assessed for potential collinearity and kept as no collinearity issues were detected. Multiple 

imputation for missing data was performed (number of imputations=5) with all aforementioned 

variables and using the fully conditional specification method, which uses a separate conditional 

distribution for each variable and is more appropriate if the imputation involves binary 

variables154.  

Upon post-hoc consultation with clinical experts, we recognized potential interactions 

between CHESS scores and caregiver distress as well as receipt of palliative home care and 

caregiver distress. Therefore, sensitivity analyses were performed to test whether these 

interactions were significant and improved model fit. All analyses were performed in SAS 

Enterprise Guide (V.6.1)155. 

6.3 Results 

Our study included 127,472 decedents (85,258 and 42,214 decedents received a RAI-HC 

and interRAI-HC, respectively, as their last assessment), of whom 61,158 (48.0%) died in non-
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palliative acute care (see Figure 6.1 for a CONSORT diagram of cohort creation). Table 6.1 

compares the characteristics of decedents and their caregivers according to the location of death. 

Decedents were 81.3 years on average, mostly married (44.8%) or widowed (41.7%), and cared 

for by caregivers who were their child or a spouse (48.8% and 36.3%, respectively), co-residing 

(59.9%), and distressed (43.2%) - these characteristics were comparable between those who died 

in non-palliative acute care versus elsewhere. Decedents in non-palliative acute care were less 

likely female (50.7% versus 53.4% of those who died elsewhere) and more likely to have resided 

in rural settings (15.3% versus 11.3% of those who died elsewhere). They also had less functional 

and cognitive impairments (indicated by lower proportions in the highest ADL and CPS score 

categories), less health instabilities (indicated by lower proportions in the highest CHESS score 

categories), and higher prevalence of stroke, CHD, CHF, pneumonia, and dialysis. In contrast, 

those who died elsewhere had higher prevalences of Alzheimer’s or dementia and cancer and 

notably were much more likely to have received palliative home care and visiting nurses (48.6% 

and 45.5%, respectively, compared to 12.1% and 37.5% of decedents in non-palliative acute 

care).  



 - 57 - 

Figure 6.1. CONSORT flow diagram of cohort creation 
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Table 6.1. Characteristics of decedents by location of death 

Decedent’s socio-demographic characteristics 

Died in acute 

care (n=61158)     

Died 

elsewhere 

(n=66314)   

Total 

(n=127472) 

% (n) % (n)  

Age  Mean (SD) 80.9 (11.8) 81.6 (12.0) 81.3 (11.9) 

Number of days from last 

assessment to death 
Mean (SD) 112.7 (91.6) 116.2 (93.2) 114.5 (92.5) 

Sex Female 50.7 (26435) 53.4 (35422) 52.1 (66456) 

Marital status 

Never Married 5.5 (3366) 5.1 (3368) 5.3 (6734) 

Married or partnered 45.5 (27815) 44.1 (29260) 44.8 (57075) 

Widowed 40.5 (24762) 42.8 (28386) 41.7 (53148) 

Separated or divorced 8.5 (5215) 8.0 (5300) 8.3 (10515) 

Rurality  Rural 15.3 (9375) 11.3 (7500) 13.2 (16875) 

 Missing 0.3 (188) 0.4 (231) 0.3 (389) 

Income quintile 

Lowest quintile 26.3 (16056) 24.4 (16164) 25.3 (32220) 

Quintile 2 22.7 (13911) 22.2 (14708) 22.5 (28619) 

Quintile 3 19.4 (11883) 19.5 (12905) 19.4 (24788) 

Quintile 4 16.4 (9997) 17.0 (11305) 16.7 (21302) 

Highest quintile 14.9 (9123) 16.6 (10977) 15.8 (20100) 

Missing 0.3 (188) 0.4 (255) 0.4 (443) 

 Erie St. Clair 6.5 (21585) 5.5 (16685) 6.0 (38270) 

 South West 7.5 (24925) 8.0 (24245) 7.7 (49170) 

 Waterloo Wellington 5.3 (17760) 4.2 (12830) 4.8 (30590) 

 
Hamilton Niagara Haldimand 

Brant 
11.9 (39765) 12.8 (38665) 12.3 (78430) 

 Central West 4.4 (14525  4.2 (12650) 4.3 (27175) 

Local Health Integration 

Networks (LHIN) 

(missing <0.1%) 

Mississauga Halton 6.1 (20240) 6.6 (19885) 6.3 (40125) 

Toronto Central 7.5 (25010) 7.0 (21235) 7.3 (46245) 

Central   11.6 (38790) 10.8 (32645) 11.2 (71435) 

 Central East 15.6 (52145) 12.8 (38715) 14.3 (90860) 

 South East 6.2 (20800) 6.5 (19655) 6.4 (40455) 

 Champlain 7.2 (23980) 8.7 (26290) 7.9 (50270) 

 North Simcoe Muskoka 4.6 (15255) 3.63 (11020) 4.1 (26270) 

 North East 3.9 (12995) 6.9 (20895) 5.3 (33890) 

 North West 1.9 (6240) 2.6 (7875) 2.2 (14115) 

Decedents’ functional status    

ADL self-performance hierarchy 

0: Independent 31.4 (19190) 28.6 (18993) 30.0 (38183) 

1: Supervision required 11.9 (7291) 10.3 (6829) 11.1 (14120) 

2: Limited impairment 19.2 (11762) 17.5 (11586) 18.3 (23348) 

3: Extensive assistance 

required (I) 
14.6 (8897) 13.3 (8804) 13.9 (17701) 
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4: Extensive assistance 

required (II) 
10.0 (6087) 11.6 (7699) 10.8 (13786) 

5: Dependent 9.8 (5971) 13.2 (8727) 11.5 (14698) 

6: Total Dependence 3.2 (1960) 5.5 (3676) 4.4 (5636) 

Changes in Health, End-Stage 

Disease and Signs and Symptoms 

(CHESS) Scale (missing <0.1%) 

0: No health instability 9.7 (5921) 8.9 (5908) 9.3 (11829) 

1: Minimal health instability 20.2 (12330) 18.3 (12152) 19.2 (24482) 

2: Low health instability 28.8 (17623) 26.1 (17313) 27.4 (34936) 

3: Moderate health instability  27.1 (16554) 25.7 (17058) 26.4 (33612) 

4: High health instability 12.8 (7811) 16.3 (10773) 14.6 (18584) 

5: Very high health instability 1.5 (913) 4.6 (3069) 3.1 (3982) 

Cognitive Performance Scale 

(missing <0.1%) 

0: Intact 19.9 (12188) 20.4 (13521) 20.2 (25709) 

1: Borderline intact 15.8 (9672) 14.2 (9420) 15.0 (19092) 

2: Mild impairment 43.2 (26422) 39.1 (25928) 41.1 (52350) 

3: Moderate impairment 10.5 (6431) 11.3 (7516) 10.9 (13947) 

4: Moderately severe 

impairment 
1.9 (1148) 2.4 (1569) 2.1 (2717) 

5: Severe impairment 6.1 (3711) 8.1 (5339) 7.1 (9050) 

6: Very severe impairment 2.6 (1586) 4.6 (3020) 3.6 (4606) 

Decedents’ behavioral issues 
  

 

Had wandering behavior  

(missing <0.1%) 
Yes 2.1 (1297) 2.1 (1366) 2.1 (2663) 

Had other behavioral issues10 

(missing <0.1%) 
Yes 10.5 (6410) 10.9 (7247) 10.7 (13657) 

Decedents’ comorbidities    

Has cerebrovascular accidents 

(stroke) 
Yes 17.3 (10589) 16.2 (10743) 16.7 (21332) 

Has coronary heart disease Yes 33.9 (20737) 28.5 (18926) 31.1 (39663) 

Has congestive heart failure Yes 25.3 (15449) 19.6 (13011) 22.3 (28460) 

Has Alzheimer's or dementia Yes 24.6 (15051) 26.8 (17778) 25.8 (32829) 

Has Parkinson’s disease Yes 4.0 (15051) 4.2 (2767) 4.1 (5208) 

Has pneumonia  Yes 5.8 (3571) 4.8 (3206) 5.3 (6777) 

Has cancer Yes 23.4 (14291) 36.2 (24002) 30.0 (38293) 

Requires dialysis Yes 4.2 (2554) 2.1 (1366) 3.1 (3920) 

Services received by decedents 
  

 

Received home health aides Yes 57.3 (35019) 57.4 (38093) 57.4 (73112) 

Had visiting nurses Yes 37.5 (22957) 45.5 (30161) 41.7 (53118) 

Received homemaking services Yes 26.7 (16306) 28.3 (13760) 27.5 (35066) 

Received palliative home care Yes 12.1 (7392) 48.6 (32244) 31.1 (39636) 

Characteristics of decedents’ primary caregiver    

 
10 Was verbally or physically abusive, exhibited socially inappropriate behaviours, or resisted care 
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Caregiver lived with decedent 

(missing <0.1%) 
Yes 60.7 (37093) 59.3 (39320) 59.9 (76413) 

Caregiver's relationship to care-

receiver  

Child/child-in-law 47.7 (29169) 49.8 (33019) 48.8 (62188) 

Spouse 36.8 (22532) 35.7 (23689) 36.3 (46221) 

Other relatives 9.4 (5770) 8.9 (5932) 9.2 (11702) 

Friend/neighbor 5.5 (3335) 5.0 (3328) 5.2 (6663) 

 Missing  0.6 (352) 0.5 (346) 0.6 (698) 

Whether caregiver is distressed  Distressed 43.2 (26435) 43.2 (28660) 43.2 (55095) 

 

Table 6.2 shows the number of days decedents spent in non-palliative acute care and ALC 

in their last month of life according to their caregivers’ distress status. Those cared for by 

distressed caregivers spent, on average, one more day in non-palliative acute care and ALC than 

individuals cared for by non-distressed caregivers. In addition, 18.2% of decedents cared for by 

distressed caregivers spent time in ALC, compared to only 13.9% of those cared for by non-

distressed caregivers.  

 

Table 6.2. Decedents’ length of stay in non-palliative acute care and ALC in the last month of life, 

by their caregivers’ distress status. 

 

 Non-distressed Distressed p-value 

Mean (SD) length of stay (in days) in 

acute care 
8.0 (9.7) 9.0 (10.6) <0.0001 

Mean (SD) length of stay (in days) in 

ALC 
1.6 (5.4) 2.7 (7.6) <0.0001 

% who spent any number of days in ALC 13.9% 18.2% <0.0001 
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Table 6.3 shows results from the four logistic regressions. Without adjustments or 

adjusting only for the characteristic of decedents and caregivers, caregiver distress had no impact 

on location of death, with odds ratios (ORs) of 1.00 and 95% confidence intervals (CI) of 0.98-

1.02 and 0.98-1.03 for models 1 and 2, respectively. After adjusting for decedents’ functional and 

cognitive status, behavioural issues, and comorbidities in Model 3, caregiver distress significantly 

increased the odds of dying in non-palliative acute care (OR=1.10, CI: 1.07-1.13). Its effect 

remained (OR=1.09, CI: 1.06-1.12) after further adjusting for receipt of home and palliative 

home care services in Model 4.  
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Table 6.3. Results of the four logistic regressions modelling death in non-palliative acute care. 

 

 
   Model 1 Model 2 Model 3 Model 4 

   Odds Ratio (95% Confidence Interval) 

Caregiver distress 
Distressed vs. non-

distressed 

1.00  

(0.98-1.02) 
1.00 (0.98-1.03) 1.10 (1.07-1.13)  1.09 (1.06-1.12) 

Care-receiver’s age 

(restricted cubic splined 

[RCS]) 

  

1st segment: 5th to 

27.5th percentile 
 1.00 (1.00-1.00) 0.99 (0.99-1.00) 0.99 (0.99-0.99) 

2nd segment: 27.5th 

to 50th percentile 
 1.00 (1.00-1.00) 1.00 (1.00-1.00) 1.00 (1.00-1.00) 

3rd segment: 50th to 

72.5th percentile 
 1.00 (1.00-1.00) 1.00 (1.00-1.00) 1.00 (1.00-1.00) 

4th segment: 72.5th to 

95th percentile  
 1.00 (1.00-1.00) 1.00 (1.00-1.00) 1.00 (1.00-1.00) 

Care-receiver’s gender Men vs. Women  1.08 (1.06-1.11) 1.06 (1.04-1.09) 1.02 (0.99-1.05) 

Rurality  Rural vs. Urban  1.36 (1.31-1.41) 1.42 (1.37-1.48) 1.51 (1.45-1.57) 

Income quintile 

1 vs. 3  1.10 (1.06-1.14) 1.07 (1.03-1.11) 1.02 (0.98-1.06) 

2 vs. 3  1.04 (1.01-1.08) 1.03 (0.99-1.07) 1.01 (0.97-1.02) 

4 vs. 3  0.96 (0.93-1.01) 0.97 (0.93-1.01) 0.97 (0.93-1.01) 

5 vs. 3  0.91 (0.87-0.94) 0.93 (0.89-0.96) 0.95 (0.91-0.99) 

Marital status  

(reference: never married) 

Married/partnered  0.99 (0.93-1.06) 1.05 (0.98-1.13) 1.13 (1.04-1.21) 

Separated/divorced  1.01 (0.94-1.08) 1.00 (0.93-1.07) 1.01 (0.94-1.09) 

Widowed  0.98 (0.92-1.04) 0.99 (0.93-1.06) 1.06 (0.98-1.13) 

 South West  1.16 (1.09-1.23) 1.13 (1.06-1.20) 1.06 (0.99-1.14) 

 
Waterloo 

Wellington 
 0.94 (0.88-1.01) 0.87 (0.81-0.93) 0.93 (0.86-1.01) 

 
Hamilton Niagara 

Haldimand Brant 
 1.28 (1.21-1.36) 1.24 (1.17-1.31) 1.34 (1.26-1.43) 

Local Health Integration 

Networks (LHIN) 

(reference: Eerie St. Clair) 

Central West  1.14 (1.06-1.22) 1.20 (1.12-1.30) 1.06 (0.98-1.15) 

Mississauga Halton  1.34 (1.26-1.43) 1.33 (1.24-1.41) 1.08 (1.00-1.16) 

Toronto Central  1.16 (1.09-1.23) 1.14 (1.07-1.21) 0.90 (0.84-0.96) 

Central    1.14 (1.08-1.20) 1.10 (1.04-1.17) 0.83 (0.78-0.88) 

 Central East  0.96 (0.91-1.01) 0.99 (0.93-1.04) 0.74 (0.70-0.79) 

 South East  1.11 (1.04-1.18) 1.22 (1.15-1.31) 0.89 (0.83-0.96) 

 Champlain  1.43 (1.35-1.52) 1.36 (1.28-1.45) 1.20 (1.12-1.28) 

 
North Simcoe 

Muskoka 
 0.87 (0.80-0.93) 0.84 (0.78-0.91) 0.90 (0.83-0.97) 

 North East  1.87 (1.75-2.00) 1.79 (1.67-1.91) 1.61 (1.50-1.74) 

 North West  1.52 (1.39-1.67) 1.54 (1.40-1.68) 1.11 (1.01-1.22) 

Caregiver co-resides  Yes vs. No   1.07 (1.04-1.11) 1.11 (1.07-1.14) 1.20 (1.16-1.23) 

Caregiver's relationship  Child/child-in-law  0.93 (0.88-0.99) 0.96 (0.91-1.01) 1.00 (0.95-1.07) 
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to care-receiver  

(reference: friend/neighbor) 

Other relative  0.98 (0.92-1.04) 0.98 (0.92-1.05) 0.98 (0.91-1.04) 

Spouse/partner  0.88 (0.83-0.94) 0.91 (0.85-0.97) 0.96 (0.89-1.03) 

ADL self-performance 

hierarchy scale 

(reference: 0) 

1    1.04 (0.99-1.08) 1.03 (0.99-1.08) 

2 

  

0.99 (0.96-1.03) 0.99 (0.96-1.04) 

3 0.99 (0.95-1.03) 0.98 (0.94-1.02) 

4 0.82 (0.78-0.86) 0.84 (0.80-0.88) 

5 0.72 (0.69-0.75) 0.73 (0.70-0.77) 

6 0.59 (0.54-0.65) 0.66 (0.60-0.73) 

Cognitive performance 

scale 

(reference: 0) 

1  1.10 (1.05-1.14) 1.03 (0.99-1.08) 

2 1.11 (1.07-1.15) 1.00 (0.96-1.04) 

3 1.01 (0.96-1.06) 0.90 (0.85-0.95) 

4 0.91 (0.83-0.99) 0.81 (0.72-0.86) 

5 0.84 (0.79-0.90) 0.75 (0.71-0.81) 

6 0.88 (0.79-0.98) 0.80 (0.72-0.90) 

CHESS 

(reference: 0) 

1 

  

0.97 (0.92-1.01) 0.99 (0.94-1.04) 

2 0.95 (0.91-0.99) 1.01 (0.97-1.06) 

3 0.90 (0.86-0.94) 1.03 (0.98-1.08) 

4 0.72 (0.68-0.75) 0.97 (0.92-1.02) 

5 0.34 (0.31-0.37) 0.75 (0.69-0.83) 

Wandering Yes vs. No  1.04 (0.96-1.13) 0.96 (0.88-1.05) 

Other behavioural issues Yes vs. No  1.03 (0.99-1.07) 0.97 (0.93-1.01) 

Had cerebrovascular 

accident 
Yes vs. No  1.05 (1.02-1.08) 1.01 (0.98-1.04) 

Has coronary heart 

disease 
Yes vs. No  1.13 (1.11-1.16) 1.08 (1.05-1.11) 

Has congestive heart 

failure 
Yes vs. No 1.24 (1.20-1.27) 1.20 (1.17-1.24) 

Has Alzheimer's disease 

or dementia  
Yes vs. No  0.96 (0.93-0.99) 0.92 (0.89-0.95) 

Has pneumonia Yes vs. No 1.20 (1.14-1.27) 1.16 (1.10-1.23) 

Has cancer Yes vs. No 0.51 (0.50-0.53) 0.81 (0.79-0.83) 

Received dialysis Yes vs. No 1.62 (1.51-1.74) 1.36 (1.27-1.47) 

Received home health 

aides 
Yes vs. No  1.01 (0.98-1.03) 

Had visiting nurses Yes vs. No  0.93 (0.90-0.95) 

Received homemaking 

services 
Yes vs. No  0.95 (0.92-0.98) 

Received palliative 

services 
Yes vs. No    0.14 (0.14-0.14) 
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Other factors associated with increased odds of dying in non-palliative acute care in 

Model 4 include living in a rural setting (OR=1.51, CI: 1.45-1.57), being married/partnered 

compared to being single (OR=1.13, CI: 1.04-1.21), having a caregiver who co-resided 

(OR=1.20, CI: 1.16-1.23), having CHD (OR=1.08, CI: 1.05-1.11), CHF (OR=1.20, CI: 1.17-

1.24), and pneumonia (OR=1.16, CI: 1.10-1.23), and receiving dialysis (OR=1.36, CI: 1.27-1.47). 

In contrast, having greater functional and cognitive impairments and health instabilities 

substantially reduced the odds of dying in non-palliative acute care, as indicated by decreasing 

ORs as ADL, CPS, and CHESS scores increase. ORs for those at the highest levels of ADL, CPS, 

and CHESS scores were 0.66 (0.60-0.73), 0.80 (0.72-0.90), and 0.75 (0.69-0.83), respectively. 

Having Alzheimer’s disease or dementia (OR=0.92, CI: 0.89-0.95) and cancer (OR=0.81, CI: 

0.79-0.83) as well as receiving visiting nurses (OR=0.93, CI: 0.90-0.95) and homemaking 

services (OR=0.95, CI: 0.92-0.98) also reduced the odds of dying in non-palliative acute care. 

Most notably, having received palliative home care greatly reduced the odds of dying in non-

palliative acute care (OR = 0.14, CI: 0.14-0.14). Finally, there were geographic variations in the 

odds of dying in non-palliative care. Compared to those residing in the Eerie St. Clair LHIN, 

individuals in the North East (OR = 1.61, CI: 1.50-1.74) and Hamilton Niagara Haldimand Brant 

(OR = 1.34, CI: 1.26-1.43) LHINs had the highest odds of dying in non-palliative acute care, 

while those residing in the Central (OR = 0.83, CI: 0.78-0.88) and Central East (OR = 0.74, CI: 

0.70-0.79) LHINs had the lowest odds. Sensitivity analyses with inclusions of the interaction 

terms of CHESS score with caregiver distress and receipt of palliative home care and caregiver 

distress in the modelling, separately or together, were not statistically significant, nor did they 

improve model fit or substantially change parameter estimates of other variables. 
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6.4 Discussion 

In this retrospective cohort study using large health administrative data, we found that 

nearly half of decedents in Ontario died in non-palliative acute care and 43.2% had distressed 

caregivers. Those cared for by distressed caregivers spent more time in non-palliative acute care 

and ALC in their last month of life, and were more likely to die in non-palliative acute care. We 

also found that having greater functional and cognitive impairments, greater health instabilities, 

and receiving home care and especially palliative home care were associated with greatly reduced 

odds of dying in non-palliative acute care. The high proportions of distress among caregivers in 

our study concur with existing end-of-life literature – in Quebec, for example, 41%-62% of 

caregivers providing palliative care experienced high levels of distress190. Other studies have 

found that many caregivers have anxiety and depression levels in the clinical range, even higher 

than that of their care-recipients at the end-of-life65,191. Such high rates of distress are alarming 

since caregivers are near-essential for individuals wishing to remain at home at the end-of-life167.  

Our finding that individuals cared for by distressed caregivers had higher odds of dying in 

non-palliative acute care complements literature on the negative impacts of caregiver distress on 

health outcomes and service use. For example, a study by Maggio et al. (2010) of individuals 

with Alzheimer’s disease found that caregiver distress was associated with future falls21, a 

leading cause of hospitalization among seniors in Canada192. Caregiver distress has also been 

associated with increased likelihood of hospitalization among dementia patients in France25 and 

individuals in hospice palliative care in Ontario119. It is thus unsurprising that caregiver distress 

would be associated with place of death. Aside from sudden deaths (e.g., accidents and suicides), 

individuals often experience substantial health deteriorations in the months before death, which 

can place added emotional, physical, and financial burden on caregivers65,193,194. As caregivers’ 

level of distress and anxiety increase, they are more likely to seek relief by entrusting their care-
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recipients to healthcare professionals in acute care, especially if they are uninformed or 

unprepared to manage the complex care needs of their care-recipients178,195. Therefore, provision 

of information and training as well as improved accessibility to respite and financial supports 

may effectively reduce caregiver distress and enable home deaths.  

Interestingly, the association between caregiver distress and location of death was only 

significant after controlling for decedents’ health and functional status. Similar to past 

findings196–199, decedents in our study with chronic, mortal conditions (e.g., cancer), severe 

functional impairments, and health instabilities were less likely to die in hospital. This is likely 

because it is easier to anticipate their end-of-life prognosis – for example, individuals with cancer 

generally have more predictable health trajectories and prognosis than those with other 

conditions200. Their caregivers would thus be more likely to anticipate death and initiate end-of-

life care planning. Notably, these same health conditions are well-established risk factors for 

caregiver distress17,38,52,68, which explains their confounding effects on the association between 

caregiver distress and place of death - distressed caregivers were more likely to have been caring 

for individuals with greater health issues, while the predictability of these individuals’ end-of-life 

status and resulting advanced care planning helped them avoid hospital deaths. We demonstrated 

that caregiver distress was indeed independently associated with a greater likelihood of dying in 

non-palliative acute care.   

Some researchers have challenged the argument that acute care is an inappropriate 

location of death since some conditions can only be adequately treated in acute care195,201,202. 

While this is true, many individuals with such conditions would receive palliative acute 

care195,201,202, which we have recognized to be appropriate for individuals at the end-of-life. Thus, 

only non-palliative acute care was identified as the undesired outcome in our study. It is also 

well-established that receipt of palliative home care reduces hospitalizations and hospital 
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deaths175,203,204 as it provides a comprehensive system of support to individuals and their 

caregivers, including (but not limited to) medical support for symptom and pain management, 

psychological and spiritual support, information and training, and advanced care planning175. 

This concurs with our finding, as the receipt of palliative home care drastically reduced the odds 

of dying in non-palliative acute care. Despite estimates that 62% to 89% of decedents could 

benefit from palliative care205,206 and it being a priority in many Canadian jurisdictions175, fewer 

than 15% of individuals who died in 2016–2017 received publicly funded palliative home care175. 

Our study reinforces the importance of palliative home care in reducing hospital deaths.  

It is noteworthy that the associations between caregiver distress and location of death 

persisted even after adjusting for decedents’ receipt of home and palliative care. While these 

services - which mostly focus on alleviating caregiving burden by addressing the care needs of 

care recipients - are effective in enabling home deaths, additional support for caregivers 

themselves are needed. Past studies have identified modifiable risk factors for caregiver distress 

to target, such as lack of care-coordination101, the burdens of navigating multiple health care 

systems100, lack of information and training102, and negative occupational and financial 

consequences65,194. Therefore, distress may be reduced or eliminated by better care-coordination 

between caregivers and healthcare providers and having greater access (with less stringent 

eligibility criteria and less burdensome application processes) to training, counselling services, 

respite, and financial supports. A few intervention studies have also shown that psycho-

educational programs aimed at improving caregivers’ competence and preparedness for care-

provision207 and increasing caregivers’ sense of hope208 could reduce distress.  

Limitations 

Our study has several strengths, including the capacity to leverage comprehensive, 

population-level data and the ability to tease out palliative acute care from other types of acute 
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care admissions. However, our study is not without limitations. Firstly, inaccurate health 

administrative data could result in misclassifications of the place of death or miscalculations of 

length of stay. Secondly, to account for individuals’ health, functioning, and service use, we 

included only decedents who received a RAI-HC or interRAI-HC assessment within one year of 

death, thus limiting the generalizability of our findings. We also did not have information on 

individuals’ and caregivers’ preferences for the location of death and assumed that dying in non-

palliative acute care is not desired. However, we believe this assumption is justified since past 

studies showed overwhelming preference in avoiding hospital deaths167–169, and likely even more 

so if palliative acute care was excluded. Finally, we were not able to account for cultural or 

religious factors, which are associated with both caregiver distress95,139 and preferences for 

location of death209,210. 

6.5 Conclusion 

             As many countries face an increasingly aging population, supporting individuals at the 

end-of-life and reducing avoidable hospital deaths have become a priority. Our study showed that 

caregiver distress was significantly and independently associated with increased likelihood of 

dying in non-palliative acute care. We also found that receiving palliative home care in the last 

year of life drastically reduced the likelihood of dying in non-palliative acute care. Thus, our 

study re-affirms the importance of improving access to home and palliative care services in 

enabling an appropriate and dignified dying experience. We also highlighted the need to support 

caregivers in ways beyond merely helping them take care of their loved ones. To effectively 

reduce caregiver distress and its impact on care-recipients’ and caregivers’ health, more targeted, 

holistic, and flexible services and policies should be available to caregivers and their families.
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C h a p t e r  7  

 

USING EXPLORATORY STRUCTURAL EQUATION MODELLING TO EXAMINE 

CAREGIVER DISTRESS AND ITS CONTRIBUTORS 

7.1 Introduction 

 Family and friend caregivers (henceforth referred to as “caregivers”) are individuals who 

provide ongoing care and assistance, without pay, for family members and friends in need of 

support for physical, cognitive, mental, or aging-related conditions2. Like many countries in the 

world, Canada – the site of this study – relies heavily on caregivers, with nearly one in four 

Canadians aged over 15 years (or 7.8 million people in 2018) having provided care to a family or 

friend3; the proportion is similar in the United states (21.3%, or 53.0 million people in 2020)8. 

Caregivers undertake a wide range of emotionally and physically demanding tasks, with one-third 

of Canadian caregivers spending over 10 hours a week on caregiving3. These responsibilities, 

along with the accompanying financial burden and the negative impacts to personal relationships, 

often leads to caregiver distress26,27 –  commonly defined as having experienced physical, mental 

and/or emotional exhaustion45–47 as well as symptoms of depression, anger, and/or anxiety17,21,48. 

This affects not only caregivers’ own health but also their caregiving capacity and the quality of 

care provided, which in turn jeopardizes their care-recipients’ health and increases their health 

care use and institutionalization25,211. Identifying factors associated with caregiver distress is 

crucial for informing policy and developing strategies to support caregivers.  

 Caregiver distress has been studied widely in the past, though many studies focused on 

patients with a specific illness (e.g., dementia)54,59,212,213, resulting in small sample sizes and 

reduced generalizability. Past studies using large, population-level data often lacked 

comprehensive information on caregiver/caregiving. Specifically, many used simple definitions 
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of caregiver distress or overlooked important factors such as caregiving history and positive 

aspects of caregiving. Meanwhile, studies with greater details on caregiving or those that 

produced more complex conceptual models of caregiver distress were mostly qualitative or had 

small, non-representative samples33,74,214–216. To date, no studies to our knowledge have used 

nationally-representative data to examine a comprehensive model of the contributors of caregiver 

distress.  

 Therefore, we addressed these limitations by using data from a national survey focused 

on caregiving to develop and test the relationships between caregiver distress and its many 

contributing factors and covariates. To measure caregiver distress and its contributing factors 

with less bias and errors, we examined them as latent (i.e., unobserved) variables – each 

measured by multiple survey items - using exploratory structural equation modelling.  

7.2 Methods 

Data and study population 

This study used cross-sectional data from the General Social Survey cycle 26 (GSS2012), 

conducted from March to December 2012217. The GSS2012 used a two-stage sampling design to 

survey non-institutionalized Canadians residing in the ten provinces, over 15 years of age, who 

have received care for health or aging-related issues and/or provided unpaid care to friends and 

families. In addition to socio-demographic and health-related characteristics, respondents were 

surveyed on details of their caregiving and/or care-receiving activities, needs, and support.  

Our cohort consisted of respondents of the GSS2012 aged over 15 years at the time of 

survey and have self-identified as caregivers (i.e., had provided unpaid care in the last 12 

months). We excluded 13 respondents who had missing responses for all items that comprise 

caregiver distress (our main outcome). Our final study sample consisted of 6502 respondents (see 

Figure 7.1 for the CONSORT flow diagram of cohort creation).  
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Figure 7.1. CONSORT flow diagram of cohort creation  

 

 

 

Caregiver distress 

Current literature on caregiver distress does not follow a standard definition or 

measurement of this concept. Generally, caregivers are considered distressed if they experience 

physical, mental, and emotional exhaustion45–47 as well as symptoms of depression, anger, and/or 

anxiety17,21,48. Popular operationalizations of caregiver distress, used independently or in 

combination, include the Beck Depression Inventory49, the Zarit Burden Interview51, and various 

mental health questionnaires. As such, we examined caregiver distress as a latent factor (i.e., a 

construct that is not directly observed, but inferred through mathematical modelling of measured 

items), hypothesized to be represented by seven measured items on the GSS2012: six dichotomous 

items asking respondents whether caregiving caused them to feel worried or anxious, 
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overwhelmed, lonely or isolated, short-tempered or irritable, resentful, and depressed; and 

respondents’ rating (a score of 0 to 3) of how stressful caregiving had been. These items were 

selected as they were used in past research to measure caregiver distress and depression74,151,213,218–

221.  

Contributors of caregiver distress 

Through a scoping review of literature on the risk factors and predictors of caregiver 

distress, we identified five groups of factors that contribute, negatively or positively, to caregiver 

distress (henceforth called “contributing factors”): 1) caregiving burden, comprised of the types 

and amount of care respondents have provided and the expenses incurred from caregiving17,33,41; 

2) caregiving network and support, which captures help provided by caregivers’ family, friends, 

the community and any professional or financial support received141,222; 3) disruptions of family 

and social life, which captures the negative impacts of caregiving responsibilities on respondents’ 

family, social, and personal life223,224; 4) positive emotional experiences from caregiving, 

including feelings of agency, reward, and strengthened bond to care-recipients216,224,225; and 5) 

caregiving history, comprised of the number of years and people respondents have provided care 

for other than their primary care-recipient, as well as whether they have provided end-of-life 

care96,212,226. While many studies have identified variables characterizing the context of caregiving 

(e.g., demographic characteristics of the caregiver and care-recipient) as important contributors of 

caregiver distress, most (e.g., sex and kinship) are nominal categorical, and thus cannot together 

form a latent factor that is quantitative in nature. Thus, they are separately entered as covariates in 

the model.  

Survey items hypothesized to measure each latent contributing factor were selected based 

on the following criteria: i) they were asked of all respondents in our cohort; ii) they were 

hypothesized to strongly measure one of the latent factors and no others (i.e., no substantial cross-
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loading to multiple factors); and iii) there was sufficient variation to achieve enough explanatory 

power, with less than 95% of the study sample having the same value for an item227. As shown in 

Table 7.2, a total of 31 survey items were mapped to the five hypothesized latent factors.  

Covariates 

Through literature review, we identified twelve characteristics of the respondents and their 

primary care-recipients that are hypothesized to directly contribute to caregiver distress and may 

also be associated with the latent contributing factors. These include respondents’ age, sex, 

education level, marital status, immigrant status, relationship to primary care-recipient, 

employment status, and self-reported physical health as well as their primary care-recipient’s sex, 

age, dwelling type, and main health condition requiring care. 

Statistical analysis 

Descriptive analyses were performed for all items included in the modelling. Descriptive 

analyses (means and standard deviations for continuous item, frequencies for categorical items) 

were performed for all measured items to assess their completeness and distributions. Pearson and 

Spearman’s rho correlations were run for continuous and categorical variables, respectively, to 

ensure that correlations between items did not exceed 0.95228. To account for missing values 

(constituting less than 5% of each item), we performed 10 multiple imputations using the Fully 

Conditional Specification with 100 burn-ins (see Supplementary Materials 5 for details of the 

multiple imputations). All descriptive analyses and multiple imputations were conducted using 

SAS® software, version 9.4229. The imputed dataset was exported to the Mplus statistical software 

Version 8 for subsequent analyses. 

We used exploratory structural equation modelling (ESEM) to estimate the linear 

relationships between caregiver distress and its contributors. Structural equation modelling 

(SEM) is a statistical approach used to make causal inferences by testing the linear relations 



74 
 

(direct and indirect) among measured items and latent factors230. It is comprised of two steps: 

first, the identification of the measurement model (i.e., the model specifying how well measured 

items represent each latent factor) through factor analysis; then the modelling of the proposed 

relationships between the latent factors identified. We chose SEM instead of regression methods 

for two main reasons: 1) caregiver distress and its contributing factors are multi-dimensional and 

cannot be directly and accurately measured using single items. SEM is able to model them as 

latent factors composed of multiple measured items; 2) traditional regression methods cannot 

accommodate the large number of items (i.e., degrees of freedom) used to measure caregiver 

distress, its contributing factors, and covariates, nor model the complexity of their direct and 

indirect relationships. 

We also chose to perform ESEM rather than traditional SEM. Traditional SEM first 

employs confirmatory (rather than exploratory) factor analysis, which restricts factor loadings of 

measured items on factors not intended to measure to zero – this practice is not only unrealistic in 

the real-world, but also leads to inflations of factor correlations and biased estimates231. ESEM, 

in contrast, employs exploratory factor analysis (EFA) which allows the measured items to 

(minimally) cross-load onto multiple factors, thus preventing factor loading inflations and 

distortions of structural relations231,232. ESEM is also more appropriate when a well-established 

measurement model does not exist232.  

Exploratory factor analysis 

We performed EFA on the selected survey items to test their fit to the hypothesized six-

factor model (one latent factor of caregiver distress and five latent contributing factors). We also 

tested if the items mapped better to a four-, five-, seven-, or eight-factor model. Weighted least 

squares means and variances-adjusted estimator and Geomin (oblique) rotation were applied. 

Selection of the number of factors was based on interpretability, model fit indices (with Root Mean 
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Square Error of Approximation [RMSEA] <0.06, Comparative Fit Index [CFI] >0.95, Tucker-

Lewis Index [TLI] >0.95, and Standardized Root Mean Square Residual [SRMR] <0.08 indicating 

excellent fit), and visual inspection of the scree plot (eigenvalues >1)233. Once we established that 

a six-factor measurement model had the best fit, we inspected the factor loadings – correlation 

coefficients between each measured item and latent factor - and retained items whose primary 

factor loading was above 0.40234, did not load substantially (above 0.30) onto other factors234, and 

did not create Heywood cases (as indicated by negative residuals)235.  

Structural equation modelling 

Our hypothesized structural model is shown in 7.2. Using items retained in the final EFA 

model, we first modelled the linear relationships between caregiver distress and its five 

contributing factors without adjusting for covariates. To account for the complex sampling frame 

of GSS2012217, we included sample weights and respondents’ province of residence as strata in 

the modelling. Then, covariates were added and retained regardless of their statistical 

significance. Finally, modification indices were examined to identify missing paths (i.e., linear 

relationships between latent variables, measured items, and covariates) that, if added, may 

improve model fit. Paths with sufficiently large index values and that were theoretically justified 

were then added to the model. At each stage, model fit indices were re-assessed, and factor 

structure and loadings re-examined to evaluate model stability. Additional information on the 

EFA and SEM analyses are provided in Supplementary Materials 5.  
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Figure 7.2. Theoretical structural model of caregiver distress and its contributing factors. 

 

 

 

7.3 Results 

Sample characteristics 

Table 7.1 presents the characteristics of caregivers (i.e., survey respondents) and their 

primary care-recipients. Of the 6502 caregivers, the majority were between 45 to 64 years of age 

(53.0%), female (62.0%), married (63.0%), employed (59.2%), and reported having very good 

(34.0%) or excellent (18.9%) health. Most care-recipients were female, between 65 to 79 (28.5%) 

or over 80 (42.0%) years old, and lived in a private home (82.1%). Care-recipients were mostly a 

parent of the respondents (48.9%) and required care for aging and frailty (25.4%) or other health 

conditions (36.7%). 
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Table 7.1. Characteristics of respondents and their primary care-recipients 

                 
 

% (n) 

Respondent’s age (categorized)  

    Under 25 6.6 (426) 

    25 to 44 years 21.3 (1386) 

    45 to 64 years 53.0 (3447) 

    65 to 79 years 16.9 (1100) 

    80+ 2.2 (143) 

Respondent’s sex  

    Female 62.0 (4028) 

    Male 38.0 (2474) 

Respondent’s marital status   

    Single, never married 17.7 (1153) 

    Divorced or separated 11.7 (761) 

    Widowed 7.3 (477) 

    Married or common-law 63.0 (4097) 

    (missing: n=14)  

Respondent is an immigrant 

Yes 

(missing: n=77) 

 

11.1 (720) 

 

Respondent’s education level 

    High school or below 

 

42.4 (2758) 

    Trade or college diploma 33.3 (2166) 

Bachelor’s degree or beyond 

(missing: n=30) 
23.8 (1548) 

Respondent’s employment status 

    Employed/self-employed 

    (missing: n=4) 

 

59.2 (3850) 

 

Respondent’s self-rated physical health 

    Poor 

 

3.3 (212) 

    Fair 10.8 (703) 

    Good 31.9 (2075) 

    Very good 34.0 (2212) 

Excellent 

(missing: n=68) 

18.9 (1232) 

 

Primary care-recipient’s (PCR) sex 

    Female 

 

65.4 (4255) 

Male 

(missing: n=4) 

34.5 (2243) 

 

PCR’s age 

    Under 25 

 

5.8 (376) 

    25 to 44 years 6.4 (419) 

    45 to 64 years 17.3 (1123) 

    65 to 79 years 28.5 (1851) 

80+ 

(missing: n=70) 

42.0 (2733) 
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PCR’s type of dwelling 

    Private home 

 

82.1 (5337) 

Long-term care homes, supportive housing, or others 

(missing: n=4) 

17.9 (1161) 

 

Main health condition PCR is receiving care for 

    CVD 

 

10.3 (668) 

    Cancer 12.4 (805) 

    Mental illness or addiction 7.0 (457) 

    Alzheimer's or dementia 7.3 (476) 

    Aging or frailty 25.4 (1650) 

    All other health conditions 

    (missing: n=57) 

36.7 (2389) 

 

Respondent’s relationship to PCR 

    Spouse/partner or ex-spouse 

 

11.4 (740) 

    Parent (-in-law) 6.3 (409) 

    Grandparent 0.5 (30) 

    Child (-in-law) 48.9 (3176) 

    Grandchild 6.2 (401) 

    Sibling 5.3 (346) 

    Other relative 4.6 (300) 

Friend, neighbor, or co-worker 

(missing: n=23) 

16.6 (1077) 

 

 

Measures of caregiver distress and its contributing factors 

As shown in Table 7.2, 18.9% to 57.3% of caregivers reported having experienced 

distressing emotions due to caregiving. Most caregivers helped with transportation (84.6%) and 

household errands (63.2%) and 63.4% had out-of-pocket expenses. Many spent less time with 

family (41.8%), friends (45.2%), on social activities (50.1%), and for self-care (53.6%) due to 

caregiving. Families of 57.3% of caregivers accommodated their caregiving responsibilities, but 

only 5.3% to 18.6% of caregivers received financial or respite support from friends, family, or the 

government. In terms of caregiving history, 32.4% of caregivers have provided end-of-life care, 

and 30.0% have cared for someone other than their primary care-recipients. Finally, almost all 

caregivers reported that the caregiving experience was somewhat to very rewarding, and 67.2% 

stated that the relationship with their care-recipients have strengthened. 

 



79 
 

Table 7.2. Frequencies of survey items and their primary factor loadings in the final exploratory 

factor analysis model.  

 

Measured Survey Item Coding % 
N (%) 

missing 

Final EFA 

factor 

loading 

 

Outcome - Caregiver Distress 

Caregiving caused respondent to 

feel worried or anxious 

1: yes 

0: no 
yes: 57.3% 10 (0.1) 0.699 

Caregiving caused respondent to 

feel overwhelmed 

1: yes 

0: no 
yes: 34.8% 13 (0.2) 0.674 

Caregiving caused respondent to 

feel lonely or isolated 

1: yes 

0: no 
yes: 19.6 15 (0.2) 0.775 

Caregiving caused respondent to 

feel short tempered or irritable 

1: yes 

0: no 
yes: 36.6 20 (0.3) 0.589 

Caregiving caused respondent to 

feel resentful 

1: yes 

0: no 
yes: 18.9 16 (0.3) 0.642 

Caregiving caused respondent to 

feel depressed 

1: yes 

0: no 
yes: 21.4 15 (0.2) 0.915 

How stressful has caregiving been? 

0: Not at all stressful 

1: Somewhat stressful 

2: Stressful 

3: Very stressful 

33.5% 

38.2% 

15.1% 

13.0% 

15 (0.2) 0.638 

 

Caregiving burden 

In past year, had various out-of-

pocket expenses for caregiving 

1: yes 

0: no 
yes: 63.4% 24 (0.4) Eliminated* 

Respondent provided emotional 

support in last year 

1: yes 

0: no 
yes: 92.0% 18 (0.3) Eliminated* 

Respondent helped with 

transportation to do errands, get to 

appointments or social events 

1: yes 

0: no 
yes: 84.6% 0 Eliminated* 

Respondent helped with meal 

preparation/clean-up, house 

cleaning, laundry, or sewing 

1: yes 

0: no 
yes: 63.2% 1 (0.0) 0.489 

Respondent helped with house 

maintenance or outdoor work 

1: yes 

0: no 
yes: 51.2% 1 (0.0) Eliminated* 

Respondent helped with personal 

care (e.g., bathing, toileting) 

1: yes 

0: no 
yes: 32.0% 1 (0.0) 0.711 

Respondent helped with medical 

treatments 

1: yes 

0: no 
yes: 33.7% 0 0.750 

Respondent helped with 

scheduling 

or care-coordination 

1: yes 

0: no 
yes: 45.0% 2 (0.0) 0.655 
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Respondent helped with banking, 

bill paying or managing finances 

1: yes 

0: no 
yes: 39.9% 1 (0.0) 0.558 

# of hours respondent provided 

help in an average week 

1: <10 hours 

2: 11 to 20 hours 

3: 21 to 30 hours 

4: 31 to 40 hours 

5: 41+ hours 

70.4% 

12.6% 

5.7% 

2.9% 

8.5% 

0 0.618 

 

Disruptions of family and social life  

Respondent spent less time with 

spouse, children, or other family 

due to caregiving responsibilities 

1: yes 

0: no 
yes: 41.8% 33 (0.5) 0.765 

Respondent spent less time with 

friends 

1: yes 

0: no 
yes: 45.2% 15 (0.2) 0.860 

Respondent spent less time on 

social activities or hobbies 

1: yes 

0: no 
yes: 50.1% 15 (0.2) 0.889 

Respondent spent less time on 

relaxing or self care 

1: yes 

0: no 
yes: 53.6% 22 (0.3) 0.693 

Respondent spent less time 

volunteering 

1: yes 

0: no 
yes: 33.5% 24 (0.4) 0.912 

Respondent spent less time 

participating in political, social or 

cultural groups 

1: yes 

0: no 
yes: 25.6% 16 (0.2) 0.916 

Caregiving caused strain in 

respondent’s relationship with 

family or friends 

1: yes 

0: no 
yes: 25.6% 18 (0.3) Eliminated* 

 

Caregiving network and support 

To accommodate caregiving, 

spouse/partner, children, or 

extended family modified their 

life/work 

1: yes 

0: no 
yes: 57.3% 20 (0.3) 0.577 

To accommodate caregiving, close 

friends or neighbours provided 

help 

1: yes 

0: no 
yes: 29.6% 8 (0.1) 0.697 

To accommodate caregiving, 

spiritual community or cultural/ 

ethnic groups provided help 

1: yes 

0: no 
yes: 18.6% 17 (0.3) 0.638 

To help with caregiving, 

respondent had occasional relief or 

respite care 

1: yes 

0: no  
yes: 16.0% 23 (0.3) 0.405 

Family or friends provided 

financial support 

1: yes 

0: no 
yes: 10.0% 8 (0.1) 0.464 

Respondent received money from 

government programs 

1: yes 

0: no 
yes: 6.3% 13 (0.2) 0.410 
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Respondent received federal tax 

credits 

1: yes 

0: no 
yes: 5.3% 81 (1.2) Eliminated* 

PCR received help from 

professionals (paid workers or 

organizations) in the past year 

1: yes 

0: no 
yes: 61.8% 20 (0.3) Eliminated* 

 

Caregiving history 

Respondent have provided end-of-

life care 

1: yes 

0: no 
yes: 32.4% 7 (0.1) Eliminated 

Number of people respondent 

cared for other than their PCR 
Continuous  

Mean (SD): 

0.55 (1.13) 
82 (1.2) 0.907 

Number of years respondent 

provided care to people other than 

their PCR 

0: 0 years 

1: 1 to 9 years 

2: 10+ years 

70.0% 

20.1% 

9.9% 

0 1.000 

 

Positive emotional experiences 

Respondent felt they had a choice 

in taking on caregiving duties 

1: yes 

0: no 
yes: 53.4% 44 (0.7) 0.403 

Relationship with care-recipients 

strengthened 

1: yes 

0: no 
yes: 67.2% 60 (0.9) 0.611 

Respondent felt that the caregiving 

experience was rewarding 

0: Not at all rewarding 

1: Somewhat 

rewarding 

2: Rewarding 

3: Very rewarding 

6.0% 

21.6% 

33.1% 

37.5% 

121 (1.9) 0.636 

 
Note: Primary factor loadings are the correlation coefficients between each measured item and the latent 

factor they measure most strongly, with larger values representing stronger correlations.  

*See Supplementary Materials 5 for the reason of elimination for each eliminated item.  

 

 

 

 

 

 

 

 

 



82 
 

Exploratory factor analysis  

EFA model established a well-fit (RMSEA = 0.036, CFI = 0.984, TLI = 0.973, SRMR = 

0.029) 6-factor model as hypothesized, comprised of caregiver distress and its five contributing 

factors: caregiving burden, caregiving network and support, disruption of family and social life, 

caregiving history, and positive emotional experiences. Table 7.2 shows the factor loadings of 

survey items to the contributing factors they measure (see Table S6.1 for their factor loadings to 

all contributing factors). Eight survey items were eliminated because they had low factor loadings 

to their hypothesized factors, cross-loaded to other factors, and/or resulted in negative residuals 

(see Supplementary Materials 5 for reasons for their elimination).  

Structural equation model 

The final model consisted of caregiver distress regressed on its five contributing factors 

and covariates. Based on a review of modification indices, additional linear paths were added 

from three covariates - caregiver’s sex, education level, and relationship to their primary care-

recipient - to each of the five contributor factors. The final model (shown in Figure 7.3) achieved 

an excellent fit (RMSEA = 0.018, CFI = 0.951, SRMR = 0.064) except for a TLI value of 0.942 - 

slightly lower than excellent but still well above the acceptable value of 0.90236. Correlations 

between five contributing factors of caregiver distress were not statistically significant.  
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Figure 7.3. Diagrammatic representation of the final structural equation model. 

 

 

 

Note: The final model adjusts for covariates and has paths (based on modification indices) from 

caregiver’s sex, education, and kinship to primary care-recipients to each of the five contributing 

factors. Oval outline indicates latent factors; rectangular outline indicates measured items. 

Coefficients of the five contributing factors on caregiver distress are standardized and significant at 

p<0.01.  

 

PCR: primary care-recipient of the respondent 

CG: caregiver (i.e., respondent) 
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Standardized path coefficients () representing the relative magnitude of the effects of 

contributing factors and covariates on caregiver distress are presented in Table 7.2. All five 

contributing factors had significant (p<0.05) effects on caregiver distress, with disruption of family 

and social life contributing the most (=0.462), almost three times that of caregiving burden 

(=0.161). Positive emotional experiences also had a large, protective effect on caregiver distress 

(=-0.310). In comparison, caregiving history and caregiving network and support had relatively 

small, positive effects on caregiver distress (=0.049 and 0.068, respectively).  

Covariates with significant associations with caregiver distress include the caregiver 

being female, having less than excellent health, and caring for someone with cancer and mental 

illness or addiction (: 0.104 to 0.247). Caregivers being divorced (versus single) or caring for 

individuals not residing in private homes also had small, positive associations with caregiver 

distress (=0.052 and 0.038, respectively). In contrast, caregivers having a bachelor’s degree or 

beyond (compared to high school or below) and their care-recipients being between 65 to 79 

years of age (compared to under 25 years) were protective against caregiver distress ( = -0.036 

and -0.131, respectively). Caregiver’s age, relationship to primary care-recipient, immigrant 

status, and employment status were not significantly associated with caregiver distress.  
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Table 7.3. Standardized* path coefficients () of contributing factors and covariates on caregiver 

distress.  

  (95% confidence interval) p-value 

CF1: Caregiving burden 0.161 (0.111 - 0.211) 0.000 

CF2: Disruption of family and social life 0.467 (0.410 - 0.524) 0.000 

CF3: Caregiving network and support 0.068 (0.020 - 0.117) 0.006 

CF4: Caregiving history 0.049 (0.018 - 0.080) 0.002 

CF5: Positive emotional experiences -0.310 (-0.364 - -0.257) 0.000 

PCR’s age (ref: under 25) 

    25 to 44 

 

-0.038 (-0.090 – 0.014) 

 

0.155 

    45 to 64 -0.087 (-0.179 - 0.005) 0.064 

    65 to 79 -0.131 (-0.241 - -0.021) 0.020 

    80 + -0.109 (-0.234 - 0.017) 0.090 

PCR’s sex (ref: female) 

    Male 

 

0.040 (0.006 – 0.074) 

 

0.023 

PCR’s dwelling (ref: private home) 

    LTC, supportive house, others 

 

0.038 (0.005 - 0.070) 

 

0.023 

PCR’s main health condition (ref: other conditions) 

    CVD 

 

0.031 (-0.001 - 0.064) 

 

0.061 

    Cancer 0.114 (0.079 - 0.149) 0.000 

    Mental illness or addiction 0.118 (0.081 - 0.156) 0.000 

    Alzheimer’s or dementia 0.105 (0.071 - 0.140) 0.000 

    Aging or frailty -0.087 (-0.130 - -0.044) 0.000 

Respondent’s age (in 5 years) 0.027 (-0.031 - 0.086) 0.363 

Respondent’s sex (ref: female) 

    Male  

 

-0.135 (-0.168 - -0.103) 

 

0.000 

Respondent’s marital status (ref: single, never 

married) 

    Married 

 

 

0.022 (-0.028 - 0.072) 

 

 

0.383 

    Widowed -0.009 (-0.037 - 0.019) 0.532 

    Divorced 0.052 (0.018 - 0.086) 0.003 

Respondent is an immigrant (ref: no) 

    Yes 

 

0.030 (-0.005 - 0.065) 

 

0.093 

Respondent’s self-reported health (ref: excellent) 

    Very good 

 

0.104 (0.058 - 0.150) 

 

0.000 

    Good 0.211 (0.166 - 0.257) 0.000 

    Fair 0.247 (0.208 - 0.286) 0.000 

    Poor 0.125 (0.094 - 0.155) 0.000 

Respondent’s education level (ref: high school or 

below) 

    Trade or college diploma 

 

 

0.016 (-0.015 - 0.048) 

 

 

0.306 

    Bachelor’s degree or beyond -0.036 (-0.070 - -0.003) 0.031 

Respondent’s relationship to primary care-

recipient (ref: friend, neighbor, or co-worker) 

    Spouse/partner or ex-spouse 

 

 

0.022 (-0.017 - 0.061) 

 

 

0.274 

    Parent (-in-law) 0.027 (-0.017 – 0.070) 0.233 
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    Grandparent -0.010 (-0.034 - 0.014) 0.424 

    Child (-in-law) 0.011 (-0.041 - 0.063) 0.684 

    Grandchild -0.025 (-0.079 - 0.048) 0.359 

    Sibling 0.016 (-0.016 - 0.048) 0.323 

    Other relative -0.004 (-0.033 - 0.025) 0.781 

Respondent is currently employed (ref: no) 

    Yes  

 

0.028 (-0.008 - 0.064) 

 

0.131 
 

* represent the relative magnitude of the effects of contributing factors and covariates on caregiver distress. 

All  are standardized using the variances of contributing factors, covariates, and the outcome of caregiver 

distress (i.e., StdXY standardization in Mplus).  

Note: Bolded coefficients indicate statistical significance at p < 0.05.  

 

 

As shown in Table 7.4, caregiver’s sex, education level, and relationship to primary care-

recipient were significantly associated with most contributing factors of caregiver distress. 

Compared to female caregivers, male caregivers experienced less caregiving burden (=-0.234), 

less disruption to family and social life (=-0.131), and had less caregiving history (=-0.060). 

Caregivers with a bachelor’s degree or beyond (versus high school or less) had more burden, 

disruptions to family and social life, and caregiving history but less caregiving network and 

support and positive emotional experiences. Furthermore, respondents caring for a spouse, child, 

or parent (versus a friend/neighbor) had more burden, disruptions to family and social life, and 

network and support but also less caregiving history and positive emotional experiences.  
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Table 7.4. Standardized* path coefficients () of caregiver’s sex, education, and kinship on each 

contributing factors of caregiver distress.  

 

 
Caregiving 

burden  

Disruption of 

family and 

social life 

Caregiving 

network/ 

support 

Caregiving 

history 

Positive 

emotional 

experiences 

Respondent’s sex (ref: female):     

Male 
-0.234 

(-0.273 - -0.195) 

-0.131  

(-0.169 - -0.093) 

0.043 

(-0.006 - 0.092) 

-0.060 

(-0.100 - -0.019) 

-0.025 

(-0.075 - 0.025) 

Respondent’s education level (ref: high school or less): 

Trade or college diploma 
0.030 

(-0.012 - 0.072) 

0.069 

(0.027 - 0.111) 

-0.002 

(-0.054 - 0.050) 

0.073 

(0.028 - 0.117) 

-0.043 

(-0.093 - 0.007) 

Bachelor’s degree or 

beyond 

0.066 

(0.022 - 0.111) 

0.152 

(0.111 - 0.193) 

-0.065 

(-0.116 - -0.014) 

0.118 

(0.073 - 0.163) 

-0.118 

(-0.171 - -0.066) 

Respondent’s relationship to primary care-recipient (ref: friend, neighbor, or co-worker): 

Spouse/partner/ex-spouse 
0.425 

(0.382 - 0.468) 

0.208 

(0.164 - 0.252) 

0.114 

(0.056 - 0.173) 

-0.091 

(-0.132 - -0.050) 

-0.309 

(-0.365 - -0.253) 

Parent (-in-law) 
0.259 

(0.205 - 0.313) 

0.190 

(0.137 - 0.243) 

0.136 

(0.064 - 0.208) 

-0.047 

(-0.093 - -0.001) 

-0.211 

(-0.281 - -0.142) 

Grandparent 
-0.001 

(-0.043 - 0.041) 

-0.046 

(-0.087 - -0.004) 

0.056 

(0.002 - 0.111) 

-0.016 

(-0.068 - 0.036) 

0.005 

(-0.041 - 0.052) 

Child (-in-law) 
0.350 

(0.281 - 0.419) 

0.254 

(0.190 – 0.318) 

0.121 

(0.038 – 0.204) 

-0.130 

(-0.189 - -0.071) 

-0.455 

(-0.532 - -0.378) 

Grandchild 
0.109 

(0.038 - 0.180) 

0.026 

(-0.044 – 0.096) 

0.078 

(-0.007 - 0.162) 

-0.074 

(-0.155 - 0.007) 

-0.121 

(-0.210 - -0.033) 

Sibling 
0.078 

(0.037 - 0.119) 

0.085 

(0.047 – 0.124) 

0.021 

(-0.029 - 0.071) 

-0.053 

(-0.094 - -0.012) 

-0.125 

(-0.174 - -0.077) 

Other relative 
0.074 

(0.024 - 0.123) 

0.068 

(0.025 – 0.111) 

0.027 

(-0.023 - 0.077) 

-0.027 

(-0.069 - 0.016) 

-0.091 

(-0.148 - -0.034) 

*All  are standardized using the variances of sex, education level, relationship, and the five contributing 

factors (i.e., StdXY standardization in Mplus).  

Note: Bolded coefficients indicate statistical significance at p < 0.05 
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7.4 Discussion 

To our knowledge, this is the first study to use exploratory structural equation modelling 

and nationally-representative data to construct and test a model of caregiver distress. We 

established a well-fit measurement model for caregiver distress and its five groups of contributing 

factors. We found that disruption of family and social life and positive emotional experiences 

from caregiving had the largest effects on caregiver distress, while caregiver burden contributed 

only moderately to distress. Caregiving network/support and history, in comparison, had 

significant but relatively minor effects.  

Past literature has identified both caregiving burden and disruptions of family or social 

life as contributors of distress26,27,237,238, though none to our knowledge have compared their 

relative contributions. Most services provided by the government (e.g., home and respite care) 

focus on providing the same, uniform services that address immediate health care needs such as 

nursing and personal care. Though important and often essential, our findings suggest that these 

services might not be sufficient or the most effective in reducing caregiver distress. Instead, 

support for caregivers and care-recipients should be expanded to cover both health and social 

needs in a holistic, flexible, and personalized manner. Services and resources, especially training 

and counselling, could also be extended to family members of caregivers to reduce distress and 

disruptions to their lives102. Employment policies that provide accommodations and flexibility 

have also been shown to minimize negative impacts on caregivers’ family and social life237.  

Studies have shown that the lack of choice about caregiving increases caregiver 

distress156, while positive aspects of caregiving, such as personal growth, gratitude, and deeper 

bonds with the care-recipient, can improve caregivers’ well-being239,240. Results from our study 

further highlight the importance of fostering agency and positive caregiving experiences, possibly 

by providing flexible and personalized support that allow caregivers to spend time on tasks they 
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find meaningful and rewarding. Experts have recommended reimbursement systems that allow 

caregivers to choose services that suit their specific needs241 and preferences, as those vary 

drastically according to factors such as culture, conditions requiring care, and family 

structure5,156. Additionally, a report by the AARP (formerly the American Association of Retired 

Persons) showed that 20% of caregivers wanted information on ways to engage with their care-

recipients5. Providing more training on how to better communicate and engage with care-

recipients may make the caregiving experience more positive and reduce distress, especially for 

those caring for individuals with limited cognitive or communicative capacities (e.g., 

Alzheimer’s, stroke).  

Similar to past findings47,96,226, we showed that having greater caregiving history (i.e., 

providing care for many years and/or to multiple people) leads to greater distress, though its 

effect is minor relative to other factors. A consideration is that caregivers may build resilience 

and experience over time, thus enabling them to better manage caregiving tasks and minimize 

distress242. We also found that, perhaps counterintuitively, having greater caregiving network and 

support contributed to distress. This could be because receiving help from multiple sources 

reflects a more complex caregiving case – complexity that is not captured through the survey 

items. For example, caregivers of individuals with dementia or greater ADL impairments tend to 

seek more sources of help and are more likely distressed5,67. Furthermore, navigating multiple 

health care systems and coordinating multiple services could generate additional distress100,101. 

This highlights the importance of making services and resources more transparent, more 

accessible, and less burdensome to coordinate.   

Finally, our findings on covariates generally concur with past studies – notably that 

caregivers being female30,31, having poorer health92, and caring for someone who is male147 and 

has cancer66,68, mental illness or addiction74,76,77, or Alzheimer’s or dementia5,17,67 were associated 
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with greater distress. We also highlight the importance of examining both direct and indirect 

effects of these covariates in future studies. For example, past studies have reported that spousal 

and children caregivers are more likely to be distressed17,30. We however found that kinship had 

no direct association with caregiver distress, but instead significantly impacted all contributing 

factors of distress. In other words, kinship indirectly contributes to distress as close family 

members experience more caregiving burden and disruptions to family and social life.  

Limitations: 

Our study has several limitations. Firstly, we used data collected ten years ago since data 

from the latest GSS-Caregiving and Care-receiving, Cycle 32 (collected in 2018) has not been 

released by Statistics Canada at the time of our study. Additionally, our effort to produce a 

comprehensive model of caregiver distress is limited by the data source. We did not include 

caregiver’s income, religion, and ethnicity since they had large proportions of non-random 

missingness. In addition, the GSS2012 contained very few survey items on caregiving history, 

which resulted in a latent factor comprised of only two measured items. While acceptable when 

factor loadings of both items are high, such a latent factor may be less stable230. Future studies 

should aim to collect more measurements of caregiving history. Nevertheless, our study includes 

the most comprehensive set of contributors of distress in a nationally-representative sample. 

7.5 Conclusion 

Our study showed that understanding the multi-facetted nature of caregiver distress is 

crucial for developing effective strategies to support caregivers. Rather than focusing solely on 

reducing caregiving burden, we highlight the importance of reducing disruptions on family and 

social life and enabling caregivers to obtain positive experiences from caregiving. To better 

support caregivers, policies and services should be more flexible and holistic, and training and 

counselling extended to their family members. 
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C h a p t e r  8  

 

GENERAL DISCUSSION AND CONCLUSIONS 

There is a paucity of caregiving studies using population-based data and a near-complete 

lack of examination of changes in caregiver distress over time in existing literature. There were also 

inconsistencies on the identification of risk and protective factors for distress, as well as a lack of 

investigation of the effect of caregiver distress on care-recipients’ location of death. This thesis 

research filled these gaps by using large, health administrative data to identify the overall burden 

and trajectories of distress among caregivers of older adults in Ontario, how they changed over 

time, and how they differed according to care-recipients’ level of care needs. The care profiles of 

older men and women were compared, and differences in their caregivers’ distress status and 

trajectories described. While measurements of caregiver distress using data from RAI assessments 

is crude, its population-level coverage and linkage to other health administrative datasets allowed 

for the adjustment of a greater number of variables on care-recipients’ health, functional status, and 

receipt of home and palliative services. It also allowed us to show that individuals cared by a 

distressed caregiver were more likely to spend more time/die in acute care.  

To counter the lack of depth and nuance in the measurement of distress and caregiving 

factors in the analyses for Chapters 4-6, data from a national survey on caregiving and care-

receiving was used in Chapter 7 to obtain a refined definition of distress and develop in-depth 

understandings of the different domains of contributors of distress. Using exploratory structural 

equation modeling, we identified five domains of contributors for caregiver distress and quantified 

the relative magnitudes of their associations to distress.  

Findings from the three objectives showed that a substantial proportion of caregivers in 

Ontario and across the nation are distressed. In Ontario, the proportion of distressed caregivers are 
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increasing over the years, especially among caregivers of individuals with lower care needs at 

initial application for home and community support. Findings using both health administrative data 

and survey data showed that caregivers of men are more likely to be distressed, with an in-depth 

examination in Chapter 5 showing that older men tended to be sicker/frailer and required more 

care. Findings from both data sources also showed consistently that high caregiving burden as well 

as care-recipients having mental health issues, cancer, or Alzheimer’s/dementia are associated with 

greater likelihood of caregiver distress. Chapter 5 showed that spousal and child caregivers are 

more likely to be distressed, though Chapter 7 showed that this association is likely indirect through 

child and spousal caregivers having greater caregiving burden and experiencing greater disruptions 

to family and social life. While analyses using RAI assessments identified many aspects of the 

care-recipients’ health profiles and care needs that contribute to caregivers being distressed, 

analyses using GSS data demonstrated, from the caregivers’ perspective, which factors contributed 

the most to their distress levels – while caregiver burden is an expected contributor, disruptions to 

their family and social life as a result of caregiving as well as obtaining positive experiences from 

caregiving played much more substantial role in their distress levels.  

8.1 Implications for policy and practice 

The general policy and practical implications of the findings for each objective have been 

discussed in their respective papers. As such, this section focuses on tangible ways that the health 

systems, policies, and practices can change to support caregivers in the Ontario and Canadian 

context. In 2017, the federal and provincial governments identified the shared health priority of 

improving access to home and community care, and dedicated to investing $11 billion to over 10 

years136. Ontario, in particular, invested $80 million to enhance home care and $20 million for 

caregiver respite. This translated to 350,000 additional hours of nursing care, 1.3 million additional 

hours of personal support, 600,000 additional hours of respite services for caregivers, and 100,000 
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additional hours of rehabilitation243. While these investments provide much-needed relief, we 

propose additional steps based on the findings of this thesis research that could further improve the 

well-being of both care-recipients and caregivers.  

Firstly, it is imperative for all healthcare sectors to recognize the current burden of caregiver 

distress and its anticipated increase. The increase is particularly prominent among caregivers of 

individuals with lower care needs, who are less prioritized to receive support and may benefit less 

from standard home and community services. The increase in caregiver distress may also be further 

exacerbated by the COVID-19 pandemic, during which caregivers and care-recipients have 

experienced prolonged periods of social isolation, significant delays in treatments, reduction in 

healthcare services, and financial turmoil244,245. Since efforts to expand service capacity may not be 

effective or possible in the face of limited government resources, restructuring and reforms in home 

and community care to focus on improving performance and sustainability in care delivery are 

needed.  

Currently in Ontario and many other provinces, home and community care focus primarily 

on providing home care, respite care, and financial assistance. While these undoubtedly reduce 

caregiving burden and distress, other contributors of distress are left unaddressed. Thus, reforms to 

home and community care should aim to be more holistic and personalized – a sentiment shared in 

the recent AARP report on caregivers5. For example, instead of limiting caregivers to choose from 

a standard set of home care services, caregivers should have the flexibility to choose services that 

suit their needs so that they can focus on caregiving duties they find meaningful and rewarding. 

Furthermore, care planning could involve a greater variety of professionals (e.g., social worker, 

personal support worker, mental health professionals) who, in addition to helping caregivers 

understand and manage their care-recipients’ needs, could also address caregivers’ psychological 

and social needs. Access to mental health professionals, training, and peer support should also be 
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extended to family members of caregivers whose lives are often disrupted by their loved one’s 

caregiving duties.  

Much of the supplementary supports (e.g., peer support groups, counselling, helplines) are 

provided by regional community support agencies. However, the specific types of service offered 

as well as their eligibility criteria and application process vary greatly depending on the region and 

agency. Additionally, healthcare providers are not always aware of these agencies and the services 

offered. As such, it falls onto the caregivers themselves to discover and apply for services, which 

not only results in services and/or resources being overlooked but also adds significant burden and 

distress onto caregivers246,247. To improve access to support and resources, we recommend greater 

standardization and transparency of the services offered by community support agencies across 

regions and simplification of their application processes – a sentiment shared by many past 

findings5,167.  

Improving communication and coordination between community support agencies and 

healthcare providers is also crucial. The Ontario government has recently introduced Ontario 

Health Teams (OHT) to be responsible for the majority of healthcare delivery in the province. The 

goals of this reform is to build connected and patient-centered health care system, with emphasis on 

bringing equitable and sustainable value for patients and family caregivers248. Being platforms of 

direct contact between healthcare providers and patients and caregivers, OHTs have the greatest 

potential to both recognize distress and support caregivers to reduce distress. For example, front 

line providers should be informed of the risk factors of caregiver distress and trained to recognize 

distress in a timely manner. Caregivers identified to be experiencing or at risk of distress should 

then be directed to appropriate resources and assisted in navigating the healthcare systems. 

Provision of psychoeducational and psychosocial supports could also help caregivers gain a greater 

sense of agency, thus reducing distress. Additionally, OHTs should pay particular attention to 
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caregivers of individuals with challenging behavioural, medical, or communication issues and 

provide training for not only management of care needs but also enabling greater connection with 

care-recipients. Such training could help caregivers bond with their care-recipients and find greater 

meaning and reward from their caregiving experience216,224,225, which we have shown to be most 

strongly associated with reduced distress.  

Identification of caregiver distress and caregiving needs could also be incorporated into 

routine clinical assessments and clinical decision tools. One example of such effort is the Caregiver 

Risk Evaluation algorithm – developed using items from the RAI-HC assessment (including 

caregiver distress, kinship, and hours of care provided as well as care-recipients’ CPS score and 

symptoms of depression) and validated against the ZBI, it categorizes home care clients into three 

levels of risk for caregiver burden249. If incorporated into routine clinical assessment, it can help 

flag caregivers at high risk of being over-burdened and in need of additional support, education and 

training, and respite. Similarly, a flag for caregiver distress could be created for LTC residents who, 

in Ontario and other provinces, receive a Resident Assessment Instrument – Minimum Data Set 

(RAI-MDS) assessment at least every three months. The RAI-MDS has many of the same items as 

the RAI-HC except that it does not contain items measuring caregiver’s characteristics, distress, or 

caregiving burden. Fortunately, this thesis research as well as other past studies have identified 

many factors that are strongly associated with caregiver distress, all of which can be used to 

develop algorithms to identify caregiver distress to be embedded in routine assessments. 

8.2 Implications for future studies 

Findings from this thesis research provides several insights for future research directions. 

As previously stated, literature on the trajectories of caregiver distress over time is scarce, and even 

more so using population-level data. While we have provided an initial description of distress 

trajectories of caregivers of older, community-dwelling adults in Ontario, longitudinal studies using 
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more finite measures of distress are needed, especially for high-risk populations. While a plethora 

of risk and protective factors of caregiver distress have been identified, studies have rarely 

accounted for the time-varying nature of these factors. Thus, future studies should examine how 

changes in these factors affect distress trajectories over time to better understand their causal 

relationships. Similarly, studies on the effect of caregiver distress on care-recipients’ or caregivers’ 

health outcomes and healthcare use could also examine distress in a time-varying manner.  

A primary cause of these gaps in literature is limitations in data availability. The RAI-HC 

and the interRAI-HC were designed to assess individuals requiring care rather than their caregivers. 

Therefore, these data sources only contain crude information about caregivers and does not allow 

for examinations of changes in levels or aspects of distress. In addition, identifying information 

(e.g., health care number) of the caregivers are not collected at these routine assessments, which 

prevents researchers from tracking caregivers over time for their healthcare use and health 

outcomes. The ability to longitudinally examine the effects of burden and distress on caregivers’ 

downstream service use and health outcomes would provide invaluable insight on the true burden 

of distress on the healthcare system – in other words, whether “offloading” care to caregivers may 

actually increase the burden on the healthcare system over time. If collecting caregivers’ 

identifying information on routine clinical assessments is challenging to implement, linkage of 

national surveys (e.g., the GSS and the Canadian Longitudinal Study on Aging) to health 

administrative databases is another option. These surveys conduct primary data collection on 

caregivers and care-recipients and collects more detailed, nuanced, and targeted information than 

could be obtained through routine assessments. They are also longitudinal in design or conducted at 

regular intervals, thus allowing for examinations of time trends in caregiver distress and burden. 

Linkage of these surveys to health administrative data would allow us to follow caregivers and 

care-recipients over time for their health outcomes and service use.  



97 
 

R E F E R E N C E S  

 

1.  Canada S. Canada’s population estimates: Age and sex. Statistics Canada. Published 2015. 

Accessed June 1, 2020. https://www150.statcan.gc.ca/n1/daily-

quotidien/150929/dq150929b-eng.htm 

2.  Stall NM, Campbell A, Reddy M, Rochon PA. Words Matter: The Language of Family 

Caregiving. J Am Geriatr Soc. 2019;67(10):2008-2010. doi:10.1111/jgs.15988 

3.  Statistics Canada. Caregivers in Canada, 2018. Statistics Canada. Published 2020. Accessed 

April 1, 2022. https://www150.statcan.gc.ca/n1/daily-quotidien/200108/dq200108a-eng.htm 

4.  Stonebridge C, Hermus G, Edenhoffer K. Future Care for Canadian Seniors: A Status Quo 

Forecast.; 2015. https://www.conferenceboard.ca/e-

library/abstract.aspx?did=7374&AspxAutoDetectCookieSupport=1 

5.  AARP. Caregiving in the U.S. 2020: A Focused Look at Family Caregivers of Adults Age 

50+.; 2020. https://www.caregiving.org/wp-

content/uploads/2021/05/AARP1340_RR_Caregiving50Plus_508.pdf 

6.  Schulz R, Sherwood PR. Physical and mental health effects of family caregiving. Am J Nurs. 

2008;108(9 Suppl):23-27; quiz 27. doi:10.1097/01.NAJ.0000336406.45248.4c 

7.  Allen AP, Curran EA, Duggan Á, et al. A systematic review of the psychobiological burden 

of informal caregiving for  patients with dementia: Focus on cognitive and biological 

markers of chronic stress. Neurosci Biobehav Rev. 2017;73:123-164. 

doi:10.1016/j.neubiorev.2016.12.006 

8.  AARP. Caregiving in the U.S.- 2020 Report.; 2020. 

https://www.aarp.org/content/dam/aarp/ppi/2020/05/full-report-caregiving-in-the-united-

states.doi.10.26419-2Fppi.00103.001.pdf 



98 
 

9.  of Sciences Engineering, Medicine. Families Caring for an Aging America. (Schulz R, Eden 

J, eds.). The National Academies Press; 2016. doi:10.17226/23606 

10.  Pinquart M, Sörensen S. Correlates of physical health of informal caregivers: a meta-

analysis. J Gerontol B Psychol Sci Soc Sci. 2007;62(2):P126-37. 

doi:10.1093/geronb/62.2.p126 

11.  Pinquart M, Sörensen S. Differences between caregivers and noncaregivers in psychological 

health and  physical health: a meta-analysis. Psychol Aging. 2003;18(2):250-267. 

doi:10.1037/0882-7974.18.2.250 

12.  Schulz R, Martire LM. Family caregiving of persons with dementia: prevalence, health 

effects, and  support strategies. Am J Geriatr psychiatry  Off J Am  Assoc Geriatr Psychiatry. 

2004;12(3):240-249. 

13.  Ornstein KA, Boerner K, Siu AL, Schulz R. Downstream Effects of End-of-Life Care for 

Older Adults with Serious Illness on  Health Care Utilization of Family Caregivers. J Palliat 

Med. 2015;18(9):736-737. doi:10.1089/jpm.2015.0165 

14.  Schulz R, Beach SR. Caregiving as a risk factor for mortality: the Caregiver Health Effects 

Study. JAMA. 1999;282(23):2215-2219. doi:10.1001/jama.282.23.2215 

15.  Perkins M, Howard VJ, Wadley VG, et al. Caregiving strain and all-cause mortality: 

evidence from the REGARDS study. J Gerontol B Psychol Sci Soc Sci. 2013;68 4:504-512. 

16.  Pinquart M, Sorensen S. Ethnic Differences in Stressors, Resources, and Psychological 

Outcomes of Family Caregiving: A Meta-Analysis. Gerontologist. 2005;45(1). 

doi:10.1093/geront/45.1.90 

17.  Canadian Institute for Health Information. Supporting Informal Caregivers — The Heart of 

Home Care Executive Summary.; 2010. 

https://secure.cihi.ca/free_products/Caregiver_Distress_AIB_2010_EN.pdf 



99 
 

18.  Canadian Institute for Health Information. 1 in 3 unpaid caregivers in Canada are distressed. 

Published 2020. Accessed July 1, 2022. https://www.cihi.ca/en/1-in-3-unpaid-caregivers-in-

canada-are-distressed 

19.  Canadian Institute for Health Information. Dementia in Canada. Canadian Institute for 

Health Information; 2018. https://www.cihi.ca/en/dementia-in-canada/unpaid-caregiver-

challenges-and-supports#wait 

20.  Cooney C, Howard R, Lawlor B. Abuse of vulnerable people with dementia by their carers: 

can we identify those most at risk? Int J Geriatr Psychiatry. 2006;21(6):564-571. 

doi:10.1002/gps.1525 

21.  Maggio D, Ercolani S, Andreani S, et al. Emotional and psychological distress of persons 

involved in the care of patients with Alzheimer disease predicts falls and fractures in their 

care recipients. Dement Geriatr Cogn Disord. 2010;30(1):33-38. doi:10.1159/000288774 

22.  Spillman BC, Long SK. Does high caregiver stress predict nursing home entry? Inquiry. 

2009;46(2):140-161. doi:10.5034/inquiryjrnl_46.02.140 

23.  Stall NM, Kim SJ, Hardacre KA, et al. Association of Informal Caregiver Distress with 

Health Outcomes of Community‐Dwelling Dementia Care Recipients: A Systematic 

Review. J Am Geriatr Soc. 2019;67(3):609-617. doi:10.1111/jgs.15690 

24.  Bookwala J, Zdaniuk B, Burton L, Lind B, Jackson S, Schulz R. Concurrent and long-term 

predictors of older adults’ use of community-based  long-term care services: the Caregiver 

Health Effects Study. J Aging Health. 2004;16(1):88-115. doi:10.1177/0898264303260448 

25.  Voisin T, Andrieu S, Cantet C, Vellas B. Predictive factors of hospitalizations in 

Alzheimer’s disease: A two-year prospective study in 686 patients of the REAL.FR study. J 

Nutr Heal Aging. 2010;14(4):288-291. doi:10.1007/s12603-010-0063-4 

26.  Mello J de A, Macq J, Van Durme T, et al. The determinants of informal caregivers’ burden 



100 
 

in the care of frail older persons:  a dynamic and role-related perspective. Aging Ment 

Health. 2017;21(8):838-843. doi:10.1080/13607863.2016.1168360 

27.  Andrén S, Elmståhl S. Relationships between income, subjective health and caregiver 

burden in caregivers  of people with dementia in group living care: a cross-sectional 

community-based study. Int J Nurs Stud. 2007;44(3):435-446. 

doi:10.1016/j.ijnurstu.2006.08.016 

28.  Betini RSD, Hirdes JP, Lero DS, Cadell S, Poss J, Heckman G. A longitudinal study looking 

at and beyond care recipient health as a predictor of long term care home admission. BMC 

Health Serv Res. 2017;17(1):1-10. doi:10.1186/s12913-017-2671-8 

29.  Pickard L, Wittenberg R, Comas-Herrera A, King D, Malley J. Care by Spouses, Care by 

Children: Projections of Informal Care for Older People in England to 2031. Soc Policy Soc. 

2007;6(3):353-366. doi:10.1017/s1474746407003685 

30.  Pinquart M, Sörensen S. Spouses, Adult Children, and Children-in-Law as Caregivers of 

Older Adults: A Meta-Analytic Comparison. Psychol Aging. 2011;26(1):1-14. 

doi:10.1037/a0021863 

31.  Sharma N, Chakrabarti S, Grover S. Gender differences in caregiving among family - 

caregivers of people with mental illnesses. World J psychiatry. 2016;6(1):7-17. 

doi:10.5498/wjp.v6.i1.7 

32.  Xiong C, Biscardi M, Astell A, et al. Sex and gender differences in caregiving burden 

experienced by family caregivers of persons with dementia: A systematic review. McMunn 

A, ed. PLoS One. 2020;15(4):e0231848. doi:10.1371/journal.pone.0231848 

33.  Sherwood PR, Given CW, Given BA, Von Eye A. Caregiver burden and depressive 

symptoms: Analysis of common outcomes in caregivers of elderly patients. J Aging Health. 

2005;17(2):125-147. doi:10.1177/0898264304274179 



101 
 

34.  Ducharme F, Lévesque L, Lachance L, Kergoat M-J, Coulombe R. Challenges associated 

with transition to caregiver role following diagnostic  disclosure of Alzheimer disease: a 

descriptive study. Int J Nurs Stud. 2011;48(9):1109-1119. 

doi:10.1016/j.ijnurstu.2011.02.011 

35.  Lee Y, Xu L, Kim BJ, Chen L. Leisure activity, gender and depressive symptoms among 

dementia caregivers: findings  from the REACH II. Aging Ment Health. 2020;24(11):1886-

1893. doi:10.1080/13607863.2019.1660853 

36.  Papastavrou E, Kalokerinou A, Papacostas SS, Tsangari H, Sourtzi P. Caring for a relative 

with dementia: family caregiver burden. J Adv Nurs. 2007;58(5):446-457. 

doi:10.1111/j.1365-2648.2007.04250.x 

37.  Takai M, Takahashi M, Iwamitsu Y, Oishi S, Miyaoka H. Subjective experiences of family 

caregivers of patients with dementia as predictive  factors of quality of life. 

Psychogeriatrics. 2011;11(2):98-104. doi:10.1111/j.1479-8301.2011.00354.x 

38.  Hirdes JP, Freeman S, Smith TF, Stolee P. Predictors of caregiver distress among palliative 

home care clients in Ontario: Evidence based on the interRAI Palliative Care. Palliat 

Support Care. 2012;10(3):155-163. doi:10.1017/S1478951511000824 

39.  Chappell NL, Dujela C, Smith A. Caregiver Well-Being: Intersections of Relationship and 

Gender. Res Aging. 2014;37(6):623-645. doi:10.1177/0164027514549258 

40.  Pöysti MM, Laakkonen ML, Strandberg T, et al. Gender Differences in Dementia Spousal 

Caregiving. Int J Alzheimers Dis. 2012;2012. doi:10.1155/2012/162960 

41.  Chong AML, Kwan CW, Lou VWQ, Chi I. Can domestic helpers moderate distress of 

offspring caregivers of cognitively impaired older adults? Aging Ment Heal. 

2017;21(10):1023-1030. doi:10.1080/13607863.2016.1191059 

42.  Chisholm A. Understanding Caregiver Burden and Hospital Use Among Older Home Care 



102 
 

Recipients in Nova Scotia. Published online 2017:1-93. 

https://dalspace.library.dal.ca/bitstream/handle/10222/73534/Chisholm_Ashley_MSc_CHE_

Dec_2017.pdf?sequence=3&isAllowed=y 

43.  Chang BW, Hirdes JP. A Cross-Sectional Study to Compare Caregiver Distress Among 

Korean Canadian, Chinese Canadian, and Other Canadian Home Care Clients. SAGE Open. 

2015;5(2). doi:10.1177/2158244015591824 

44.  Donnelly N-A, Hickey A, Burns A, Murphy P, Doyle F. Systematic review and meta-

analysis of the impact of carer stress on subsequent  institutionalisation of community-

dwelling older people. PLoS One. 2015;10(6):e0128213. doi:10.1371/journal.pone.0128213 

45.  Perkins EA, Hewitt A. Coping with Caregiver Stress - Health Care for People with 

Intellectual and Developmental Disabilities across the Lifespan. In: Rubin IL, Merrick J, 

Greydanus DE, Patel DR, eds. Springer International Publishing; 2016:2165-2183. 

doi:10.1007/978-3-319-18096-0_164 

46.  Gérain P, Zech E. Informal Caregiver Burnout? Development of a Theoretical Framework to 

Understand the Impact of Caregiving. Front Psychol. 2019;10. 

doi:10.3389/fpsyg.2019.01748 

47.  Bevans M, Sternberg EM. Caregiving burden, stress, and health effects among family 

caregivers of adult cancer patients. JAMA. 2012;307(4):398-403. doi:10.1001/jama.2012.29 

48.  Health Quality Ontario. The Reality of Caring. Vol 111.; 2016. 

http://www.hqontario.ca/Portals/0/documents/system-performance/reality-caring-report-

en.pdf 

49.  Beck AT, Steer RA, Carbin MG. Psychometric properties of the Beck Depression Inventory: 

Twenty-five years of evaluation. Clin Psychol Rev. 1988;8(1):77-100. 

doi:https://doi.org/10.1016/0272-7358(88)90050-5 



103 
 

50.  Sheikh JI, Yesavage JA. Geriatric Depression Scale (GDS): Recent evidence and 

development of a shorter version. Clin Gerontol J Aging Ment Heal. 1986;5(1-2):165-173. 

doi:10.1300/J018v05n01_09 

51.  Zarit SH, Reever KE, Bach-Peterson J. Relatives of the impaired elderly: correlates of 

feelings of burden. Gerontologist. 1980;20(6):649-655. doi:10.1093/geront/20.6.649 

52.  Mitchell LA, Hirdes J, Poss JW, Slegers-Boyd C, Caldarelli H, Martin L. Informal 

caregivers of clients with neurological conditions: profiles, patterns and risk factors for 

distress from a home care prevalence study. BMC Health Serv Res. 2015;15(1):1-12. 

doi:10.1186/s12913-015-1010-1 

53.  Pauley T, Chang BW, Wojtak A, Seddon G, Hirdes J. Predictors of Caregiver Distress in the 

Community Setting Using the Home Care Version of the Resident Assessment Instrument. 

Prof Case Manag. 2018;23(2). 

https://journals.lww.com/professionalcasemanagementjournal/Fulltext/2018/03000/Predictor

s_of_Caregiver_Distress_in_the_Community.3.aspx 

54.  Cifu DX, Carne W, Brown R, et al. Caregiver distress in parkinsonism. J Rehabil Res Dev. 

2006;43(4):499. doi:10.1682/JRRD.2005.08.1365 

55.  Camden A, Livingston G, Cooper C. Reasons why family members become carers and the 

outcome for the person with  dementia: results from the CARD study. Int psychogeriatrics. 

2011;23(9):1442-1450. doi:10.1017/S1041610211001189 

56.  Hébert R, Dubois M-FF, Wolfson C, Chambers L, Cohen C. Factors associated with long-

term institutionalization of older people with dementia: Data from the Canadian study of 

health and aging. Journals Gerontol - Ser A Biol Sci Med Sci. 2001;56(11):693-699. 

doi:10.1093/gerona/56.11.M693 

57.  Bastawrous M. Caregiver burden--a critical discussion. Int J Nurs Stud. 2013;50(3):431-441. 



104 
 

doi:10.1016/j.ijnurstu.2012.10.005 

58.  George LK, Gwyther LP. Caregiver well-being: a multidimensional examination of family 

caregivers of demented adults. George LK, ed. Gerontologist. 1986;26(3):253-259. 

59.  Covinsky KE, Newcomer R, Fox P, et al. Patient and caregiver characteristics associated 

with depression in caregivers of patients with dementia. J Gen Intern Med. 

2003;18(12):1006-1014. doi:10.1111/j.1525-1497.2003.30103.x 

60.  Gaugler JE, Hanna N, Linder J, et al. Cancer caregiving and subjective stress: A multi-site, 

multi-dimensional analysis. Psychooncology. 2005;14(9):771-785. doi:10.1002/pon.916 

61.  Mackay C, Pakenham KI. A stress and coping model of adjustment to caring for an adult 

with mental illness. Community Ment Health J. 2012;48(4):450-462. doi:10.1007/s10597-

011-9435-4 

62.  Rinaldi P, Spazzafumo L, Mastriforti R, et al. Predictors of high level of burden and distress 

in caregivers of demented patients:  results of an Italian multicenter study. Int J Geriatr 

Psychiatry. 2005;20(2):168-174. doi:10.1002/gps.1267 

63.  Mahoney DF. Vigilance: Evolution and Definition for Caregivers of Family Members with 

Alzheimer’s Disease. J Gerontol Nurs. 2003;29(8):24-30. doi:10.3928/0098-9134-

20030801-07 

64.  Skarupski KA, McCann JJ, Bienias JL, Evans DA. Race differences in emotional adaptation 

of family caregivers. Aging Ment Health. 2009;13(5):715-724. 

doi:10.1080/13607860902845582 

65.  Grunfeld E, Coyle D, Whelan T, et al. Family caregiver burden: results of a longitudinal 

study of breast cancer patients  and their principal caregivers. C  Can Med Assoc J = J 

l’Association medicale  Can. 2004;170(12):1795-1801. doi:10.1503/cmaj.1031205 

66.  Kim Y, Schulz R. Family Caregivers ’ Strains Diabetes , and Frail Elderly Caregiving. J 



105 
 

Aging Health. 2008;20(5):483-503. doi:10.1177/0898264308317533 

67.  Gilhooly KJ, Gilhooly MLM, Sullivan MP, et al. A meta-review of stress, coping and 

interventions in dementia and dementia caregiving. BMC Geriatr. 2016;16(1):106. 

doi:10.1186/s12877-016-0280-8 

68.  Adelman RD, Tmanova LL, Delgado D, Dion S, Lachs MS. Caregiver burden: A clinical 

review. JAMA - J Am Med Assoc. 2014;311(10):1052-1059. doi:10.1001/jama.2014.304 

69.  Kim Y, Shaffer KM, Carver CS, Cannady RS. Prevalence and predictors of depressive 

symptoms among cancer caregivers 5 years  after the relative’s cancer diagnosis. J Consult 

Clin Psychol. 2014;82(1):1-8. doi:10.1037/a0035116 

70.  Bouchard K, Greenman PS, Pipe A, Johnson SM, Tulloch H. Reducing Caregiver Distress 

and Cardiovascular Risk: A Focus on Caregiver-Patient Relationship Quality. Can J 

Cardiol. 2019;35(10):1409-1411. doi:https://doi.org/10.1016/j.cjca.2019.05.007 

71.  Menon B, Salini P, Habeeba K, Conjeevaram J, Munisusmitha K. Female Caregivers and 

Stroke Severity Determines Caregiver Stress in Stroke  Patients. Ann Indian Acad Neurol. 

2017;20(4):418-424. doi:10.4103/aian.AIAN_203_17 

72.  Aggarwal B, Liao M, Christian A, Mosca L. Influence of caregiving on lifestyle and 

psychosocial risk factors among family  members of patients hospitalized with 

cardiovascular disease. J Gen Intern Med. 2009;24(1):93-98. doi:10.1007/s11606-008-0852-

1 

73.  Möller-Leimkühler AM, Wiesheu A. Caregiver burden in chronic mental illness: the role of 

patient and caregiver  characteristics. Eur Arch Psychiatry Clin Neurosci. 2012;262(2):157-

166. doi:10.1007/s00406-011-0215-5 

74.  Hegde A, Chakrabarti S, Grover S. Caregiver distress in schizophrenia and mood disorders: 

the role of illness-related stressors and caregiver-related factors. Nord J Psychiatry. 



106 
 

2019;73(1):64-72. doi:10.1080/08039488.2018.1561945 

75.  Pompili M, Harnic D, Gonda X, et al. Impact of living with bipolar patients: Making sense 

of caregivers’ burden. World J psychiatry. 2014;4(1):1-12. doi:10.5498/wjp.v4.i1.1 

76.  Shamsaei F, Baanavi M, Hassanian MZ, Cheraghi F. The Impact of Addiction on Family 

Members Mental Health Status. Curr Drug Res Rev. 2019;11(2):129-134. 

doi:http://dx.doi.org/10.2174/2589977511666190319162901 

77.  Orford J, Velleman R, Natera G, Templeton L, Copello A. Addiction in the family is a major 

but neglected contributor to the global burden of adult ill-health. Soc Sci Med. 2013;78:70-

77. doi:https://doi.org/10.1016/j.socscimed.2012.11.036 

78.  Maina G, Ogenchuk M, Phaneuf T, Kwame A. “I can’t live like that”: the experience of 

caregiver stress of caring for a relative with substance use disorder. Subst Abuse Treat Prev 

Policy. 2021;16(1):11. doi:10.1186/s13011-021-00344-3 

79.  Kumar H, Ansari S, Kumar V, Barry HD, Tahir A. Severity of Caregiver Stress in Relation 

to Severity of Disease in Persons with Parkinson’s. Cureus. 2019;11(4):e4358-e4358. 

doi:10.7759/cureus.4358 

80.  Oh Y-S, Lee JE, Lee PH, Kim J-S. Neuropsychiatric symptoms in Parkinson’s disease 

dementia are associated with  increased caregiver burden. J Mov Disord. 2015;8(1):26-32. 

doi:10.14802/jmd.14019 

81.  Hirdes JP, Poss JW, Curtin-Telegdi N. The Method for Assigning Priority Levels (MAPLe): 

a new decision-support system for  allocating home care resources. BMC Med. 2008;6:9. 

doi:10.1186/1741-7015-6-9 

82.  Vu M, Hogan DB, Patten SB, et al. A comprehensive profile of the sociodemographic, 

psychosocial and health  characteristics of Ontario home care clients with dementia. Chronic 

Dis Inj Can. 2014;34(2-3):132-144. 



107 
 

83.  Garlo K, O’Leary JR, Van Ness PH, Fried TR. Burden in caregivers of older adults with 

advanced illness. J Am Geriatr Soc. 2010;58(12):2315-2322. doi:10.1111/j.1532-

5415.2010.03177.x 

84.  Baronet AM. Factors associated with caregiver burden in mental illness: a critical review of 

the  research literature. Clin Psychol Rev. 1999;19(7):819-841. doi:10.1016/s0272-

7358(98)00076-2 

85.  Chiao C-Y, Wu H-S, Hsiao C-Y. Caregiver burden for informal caregivers of patients with 

dementia: A systematic  review. Int Nurs Rev. 2015;62(3):340-350. doi:10.1111/inr.12194 

86.  Kim H, Chang M, Rose K, Kim S. Predictors of caregiver burden in caregivers of 

individuals with dementia. J Adv Nurs. 2012;68(4):846-855. doi:10.1111/j.1365-

2648.2011.05787.x 

87.  Conde-Sala JL, Garre-Olmo J, Turró-Garriga O, Vilalta-Franch J, López-Pousa S. 

Differential features of burden between spouse and adult-child caregivers of  patients with 

Alzheimer’s disease: an exploratory comparative design. Int J Nurs Stud. 2010;47(10):1262-

1273. doi:10.1016/j.ijnurstu.2010.03.001 

88.  Pinquart M, Sörensen S. Gender differences in caregiver stressors, social resources, and 

health: an updated  meta-analysis. J Gerontol B Psychol Sci Soc Sci. 2006;61(1):P33-45. 

doi:10.1093/geronb/61.1.p33 

89.  Mitsonis C, Voussoura E, Dimopoulos N, et al. Factors associated with caregiver 

psychological distress in chronic schizophrenia. Soc Psychiatry Psychiatr Epidemiol. 

2012;47(2):331-337. doi:10.1007/s00127-010-0325-9 

90.  Campbell P, Wright J, Oyebode J, et al. Determinants of burden in those who care for 

someone with dementia. Int J Geriatr Psychiatry. 2008;23(10):1078-1085. 

doi:10.1002/gps.2071 



108 
 

91.  Schulz R, Beach SR, Cook TB, Martire LM, Tomlinson JM, Monin JK. Predictors and 

consequences of perceived lack of choice in becoming an informal  caregiver. Aging Ment 

Health. 2012;16(6):712-721. doi:10.1080/13607863.2011.651439 

92.  Lv X, Liu J, Feng Y, Li S, Qiu H, Hong J. Predictive model of psychological distress in 

family caregivers of patients with cancer: a cross-sectional study. Support Care Cancer. 

2021;29(9):5091-5101. doi:10.1007/s00520-021-06022-1 

93.  Sun F, Hilgeman MM, Durkin DW, Allen RS, Burgio LD. Perceived income inadequacy as 

a predictor of psychological distress in Alzheimer’s caregivers. Psychol Aging. 

2009;24(1):177-183. doi:10.1037/a0014760 

94.  Harmell AL, Chattillion EA, Roepke SK, Mausbach BT. A review of the psychobiology of 

dementia caregiving: a focus on resilience factors. Curr Psychiatry Rep. 2011;13(3):219-

224. doi:10.1007/s11920-011-0187-1 

95.  Meyer OL, Liu X, Nguyen T-N, Hinton L, Tancredi D. Psychological Distress of Ethnically 

Diverse Adult Caregivers in the California  Health Interview Survey. J Immigr Minor Heal. 

2018;20(4):784-791. doi:10.1007/s10903-017-0634-0 

96.  Perkins EA, Haley WE. Compound caregiving: when lifelong caregivers undertake 

additional caregiving roles. Rehabil Psychol. 2010;55(4):409-417. doi:10.1037/a0021521 

97.  Lacey RE, McMunn A, Webb E. Informal caregiving patterns and trajectories of 

psychological distress in the UK Household Longitudinal Study. Psychol Med. 

2019;49(10):1652-1660. doi:DOI: 10.1017/S0033291718002222 

98.  Voydanoff P, Donnelly BW. Multiple Roles and Psychological Distress: The Intersection of 

the Paid Worker, Spouse, and Parent Roles with the Role of the Adult Child. J Marriage 

Fam. 1999;61(3):725-738. doi:10.2307/353573 

99.  Reid J, Hardy M. Multiple roles and well-being among midlife women: testing role strain 



109 
 

and role  enhancement theories. J Gerontol B Psychol Sci Soc Sci. 1999;54(6):S329-38. 

doi:10.1093/geronb/54b.6.s329 

100.  Manderson B, McMurray J, Piraino E, Stolee P. Navigation roles support chronically ill 

older adults through healthcare transitions: A systematic review of the literature. Heal Soc 

Care Community. 2012;20(2):113-127. doi:10.1111/j.1365-2524.2011.01032.x 

101.  Mosher CE, Jaynes HA, Hanna N, Ostroff JS. Distressed family caregivers of lung cancer 

patients: an examination of psychosocial and practical challenges. Support Care Cancer. 

2013;21(2):431-437. doi:10.1007/s00520-012-1532-6 

102.  Taylor J, Fradgley E, Clinton-McHarg T, Byrnes E, Paul C. What are the sources of distress 

in a range of cancer caregivers? A qualitative study. Support Care Cancer. 2021;29(5):2443-

2453. doi:10.1007/s00520-020-05742-0 

103.  Cuellar N, Butts JB. Caregiver Distress: What Nurses in Rural Settings Can Do to Help. 

Nurs Forum. 1999;34(3):24-30. doi:https://doi.org/10.1111/j.1744-6198.1999.tb00990.x 

104.  Canadian Institute for Health Information. Health Care in Canada , 2011 A Focus on 

Seniors and Aging.; 2011. https://www.homecareontario.ca/docs/default-

source/publications-mo/hcic_2011_seniors_report_en.pdf 

105.  Buhr GT, Kuchibhatla M, Clipp EC. Caregivers’ reasons for nursing home placement: Clues 

for improving discussions with families prior to the transition. Gerontologist. 2006;46(1):52-

61. doi:10.1093/geront/46.1.52 

106.  Tsuji I, Whalen S, Finucane TE. Predictors of Nursing Home Placement in Community‐

Based Long‐term Care. J Am Geriatr Soc. 1995;43(7):761-766. doi:10.1111/j.1532-

5415.1995.tb07046.x 

107.  McFall S, Miller BH. Caregiver burden and nursing home admission of frail elderly persons. 

Journals Gerontol. 1992;47(2):73-79. doi:10.1093/geronj/47.2.S73 



110 
 

108.  Colerick EJ, George LK. Predictors of institutionalization among caregivers of patients with 

Alzheimer’s  disease. J Am Geriatr Soc. 1986;34(7):493-498. doi:10.1111/j.1532-

5415.1986.tb04239.x 

109.  Young RF. Nursing home admission of female Alzheimer’s patients: Family care aspects. 

Women’s Heal Issues. 2003;13(1):2-7. doi:10.1016/S1049-3867(03)00002-1 

110.  Pruchno RA, Michaels JE, Potashnik SL. Predictors of institutionalization among Alzheimer 

disease victims with caregiving spouses. Journals Gerontol. 1990;45(6):259-266. 

doi:10.1093/geronj/45.6.S259 

111.  Gilley DW, McCann JJ, Bienias JL, Evans DA. Caregiver psychological adjustment and 

institutionalization of persons with Alzheimer’s disease. J Aging Health. 2005;17(2):172-

189. doi:10.1177/0898264304274252 

112.  De Vugt ME, Stevens F, Aalten P, Lousberg R, Jaspers N, Verhey FRJ. A prospective study 

of the effects of behavioral symptoms on the institutionalization of patients with dementia. 

Int Psychogeriatrics. 2005;17(4):577-589. doi:10.1017/S1041610205002292 

113.  Rongve A, Vossius C, Nore S, Testad I, Aarsland D. Time until nursing home admission in 

people with mild dementia: Comparison of dementia with Lewy bodies and Alzheimer’s 

dementia. Int J Geriatr Psychiatry. 2014;29(4):392-398. doi:10.1002/gps.4015 

114.  Fisher L, Lieberman MA. A longitudinal study of predictors of nursing home placement for 

patients with  dementia: the contribution of family characteristics. Gerontologist. 

1999;39(6):677-686. doi:10.1093/geront/39.6.677 

115.  Nygaard HA. Who cares for the caregiver? Factors exerting influence on nursing home 

admissions  of demented elderly. Scand J Caring Sci. 1991;5(3):157-162. 

doi:10.1111/j.1471-6712.1991.tb00101.x 

116.  Nygaard HA. Strain on caregivers of demented elderly people living at home. Scand J Prim 



111 
 

Health Care. 1988;6(1):33-37. doi:10.3109/02813438809009287 

117.  Haupt M, Kurz A. Predictors of nursing home placement in patients with alzheimer’s 

disease. Int J Geriatr Psychiatry. 1993;8(9):741-746. doi:10.1002/gps.930080906 

118.  Burgener S, Twigg P. Relationships among caregiver factors and quality of life in care 

recipients with irreversible dementia. Alzheimer Dis Assoc Disord. 2002;16(2):88-102. 

doi:10.1097/00002093-200204000-00006 

119.  Salam-White L, Hirdes JP, Poss JW, Blums J. Predictors of emergency room visits or acute 

hospital admissions prior to death among hospice palliative care clients in Ontario: a 

retrospective cohort study. BMC Palliat Care. 2014;13(1):35. doi:10.1186/1472-684X-13-35 

120.  Sugiyama H, Kazui H, Shigenobu K, et al. Predictors of prolonged hospital stay for the 

treatment of severe neuropsychiatric symptoms in patients with dementia: a cohort study in 

multiple hospitals. Int Psychogeriatrics. 2013;25(8):1365-1373. 

doi:10.1017/S1041610213000483 

121.  Ng S, Morgan RO, Walder A, et al. Functional Decline Predicts Emergency Department Use 

in Veterans With Dementia. Am J Alzheimers Dis Other Demen. 2014;29(4):362-371. 

doi:10.1177/1533317513518655 

122.  Fukui S, Fukui N, Kawagoe H. Predictors of place of death for Japanese patients with 

advanced-stage malignant disease in home care settings: A nationwide survey. Cancer. 

2004;101(2):421-429. doi:10.1002/cncr.20383 

123.  Chien WT, Lee YM. A Disease Management Program for Families of Persons in Hong 

Kong With Dementia. Psychiatr Serv. 2008;59(4):433-436. doi:10.1176/appi.ps.59.4.433 

124.  Wang L-Q, Chien W-T. Randomised controlled trial of a family-led mutual support 

programme for people with  dementia. J Clin Nurs. 2011;20(15-16):2362-2366. 

doi:10.1111/j.1365-2702.2011.03746.x 



112 
 

125.  Marriott A, Donaldson C, Tarrier N, Burns A. Effectiveness of cognitive-behavioural family 

intervention in reducing the burden of  care in carers of patients with Alzheimer’s disease. 

Br J Psychiatry. 2000;176:557-562. doi:10.1192/bjp.176.6.557 

126.  Belle SH, Burgio L, Burns R, et al. Enhancing the quality of life of dementia caregivers from 

different ethnic or racial groups: a randomized, controlled trial. Ann Intern Med. 

2006;145(10):727-738. doi:10.7326/0003-4819-145-10-200611210-00005 

127.  Morris JN, Fries BE, Steel K, et al. Comprehensive clinical assessment in community 

setting: applicability of the MDS-HC. J Am Geriatr Soc. 1997;45(8):1017-1024. 

doi:10.1111/j.1532-5415.1997.tb02975.x 

128.  Kwan C-W, Chi I, Lam T-P, Lam K-F, Chou K-L. Validation of Minimum Data Set for 

Home Care Assessment Instrument (MDS-HC) for Hong Kong Chinese Elders. Clin 

Gerontol. 2000;21(4):35-48. doi:10.1300/J018v21n04_04 

129.  Landi F, Tua E, Onder G, et al. Minimum data set for home care: a valid instrument to assess 

frail older people  living in the community. Med Care. 2000;38(12):1184-1190. 

doi:10.1097/00005650-200012000-00005 

130.  Foebel AD, Hirdes JP, Heckman GA, Kergoat M-J, Patten S, Marrie R. Diagnostic data for 

neurological conditions in {interRAI} assessments in home care, nursing home and mental 

health care settings: a validity study. {BMC} Heal Serv Res. 2013;13(1):457. 

doi:10.1186/1472-6963-13-457 

131.  Bostock C, Sultan H. Introduction to the InterRAI Home Care Assessment.; 2019. 

https://ssl.ices.on.ca/dataprog/Data Holdings/Health 

Services/RAIHC/docs/,DanaInfo=.adbvdtwunHrmp4M22Pts+interRAI HC Training for 

ICES_20191107_Final.pdf 

132.  Punzalan J, Haratsidis E. Release Notes for LHINs.; 2018. 



113 
 

http://healthcareathome.ca/serviceproviders/en/Documents/Final-Release-Notes-for-HPG-

v1-1-17April2018.pdf 

133.  Morris JN, Fries BE, Bernabei R, et al. RAI-Home Care (RAI-HC) User’s Manual, 

Canadian Version. Canadian Institute of Health and Information and interRAI; 2010. 

134.  Statistics Canada. General Social Survey Cycle 26: Caregiving and Care Receiving.; 2012. 

135.  interRAI. Status and Outcome Scales. Published 2016. Accessed August 30, 2022. 

https://interrai.org/applications/status-and-outcome-scales/ 

136.  Government of Canada. A COMMON STATEMENT OF PRINCIPLES ON SHARED 

HEALTH PRIORITIES. Published 2017. Accessed September 2, 2022. chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.canada.ca/content/dam/hc-

sc/documents/corporate/transparency_229055456/health-agreements/principles-shared-

health-priorities.pdf 

137.  CIHI. 2019–2020: Caregiver Distress. Published 2020. Accessed September 1, 2022. 

https://yourhealthsystem.cihi.ca/hsp/inbrief#!/indicators/081/caregiver-

distress/;mapC1;mapLevel2;/ 

138.  del-Pino-Casado R, Frías-Osuna A, Palomino-Moral PA. Subjective Burden and Cultural 

Motives for Caregiving in Informal Caregivers of Older People. J Nurs Scholarsh. 

2011;43(3):282-291. doi:https://doi.org/10.1111/j.1547-5069.2011.01407.x 

139.  Aranda MP, Knight BG. The influence of ethnicity and culture on the caregiver stress and 

coping  process: a sociocultural review and analysis. Gerontologist. 1997;37(3):342-354. 

doi:10.1093/geront/37.3.342 

140.  Carriere Y, Belanger A, Lafreniere S. Dependent seniors at home-formal and informal help. 

Heal Reports. 2003;14(4):31-40. 

141.  Rodrigues R, Hoffman F. Informal Carers: Who Takes Care of Them? Policy Brief, April 



114 
 

2010.; 2010. 

file:///C:/Users/LWS/Downloads/Informal_Carers_Who_Takes_Care_of_Them.pdf 

142.  Taylor MG, Quesnel-Vallée A. The structural burden of caregiving: Shared challenges in the 

United States and Canada. Gerontologist. 2017;57(1):19-25. doi:10.1093/geront/gnw102 

143.  Organization for Economic Co-operation and Development (OECD). Health at a Glance 

2017: OECD Indicators - Life Expectancy by Sex and Education Level. OECD Publishing; 

2017. doi:10.1787/health_glance-2017-en 

144.  Rosella LC, Calzavara A, Frank JW, Fitzpatrick T, Donnelly PD, Henry D. Narrowing 

mortality gap between men and women over two decades: A registry-based study in Ontario, 

Canada. BMJ Open. 2016;6(11):1-8. doi:10.1136/bmjopen-2016-012564 

145.  Ornstein KA, Wolff JL, Bollens-Lund E, Rahman O-K, Kelley AS. Spousal Caregivers Are 

Caregiving Alone In The Last Years Of Life. Health Aff. 2019;38(6):964-972. 

doi:10.1377/hlthaff.2019.00087 

146.  Potier F, Degryse J-M, Aubouy G, et al. Spousal Caregiving is Associated With an Increased 

Risk of Frailty: A Case-Control Study. J Frailty Aging. 2018;7(3):170-175. 

doi:10.14283/jfa.2018.11 

147.  Gruneir A, Forrester J, Camacho X, Gill SS, Bronskill SE. Gender differences in home care 

clients and admission to long-term care in Ontario, Canada: A population-based 

retrospective cohort study. BMC Geriatr. 2013;13(1):1. doi:10.1186/1471-2318-13-48 

148.  Crimmins EM, Kim JK, Hagedorn A. Life with and without disease: women experience 

more of both. J Women Aging. 2002;14(1-2):47-59. doi:10.1300/J074v14n01_04 

149.  Bélanger A, Martel L, Berthelot J-M, Wilkins R. Gender differences in disability-free life 

expectancy for selected risk factors and  chronic conditions in Canada. J Women Aging. 

2002;14(1-2):61-83. doi:10.1300/J074v14n01_05 



115 
 

150.  Ministry of Health and Long-Term Care. Community Care Access Centres: Client Services 

Policy Manual. Ministry of Health and Long-Term Care; 2006. 

151.  Health Quality Ontario. The Reality of Caring: Distress among the Caregivers of Home 

Care Patients. Vol 111.; 2016. http://www.hqontario.ca/Portals/0/documents/system-

performance/reality-caring-report-en.pdf 

152.  Canadian Institute of Health Research. How to integrate sex and gender into research. 

Published 2019. Accessed April 20, 2021. https://cihr-irsc.gc.ca/e/50836.html 

153.  Gruneir A, Bronskill SE, Maxwell CJ, et al. The association between multimorbidity and 

hospitalization is modified by individual demographics and physician continuity of care: a 

retrospective cohort study. BMC Health Serv Res. 2016;16(1):154. doi:10.1186/s12913-016-

1415-5 

154.  Liu Y, De A. Multiple Imputation by Fully Conditional Specification for Dealing with 

Missing Data in a Large Epidemiologic Study. Int J Stat Med Res. 2015;4(3):287-295. 

doi:10.6000/1929-6029.2015.04.03.7 

155.  SAS® Enterprise Guide 8.1 [program]. Published online 2019. 

156.  Reinhard SC, Young HM, Levine C, Kelly K, Choula RB, Accius J. Home Alone Revisited : 

Family Caregivers Providing Complex Care.; 2019. 

https://www.aarp.org/content/dam/aarp/ppi/2019/04/home-alone-revisited-family-

caregivers-providing-complex-care.pdf 

157.  Anderson S, Parmar J, Dobbs B, Tian PGJ. A Tale of Two Solitudes: Loneliness and 

Anxiety of Family Caregivers Caring in Community Homes and Congregate Care. Int J 

Environ Res Public Health. 2021;18(19):10010. doi:10.3390/ijerph181910010 

158.  Smit D, te Boekhorst S, de Lange J, Depla MFIA, Eefsting JA, Pot AM. The long-term 

effect of group living homes versus regular nursing homes for people with dementia on 



116 
 

psychological distress of informal caregivers. Aging Ment Health. 2011;15(5):557-561. 

doi:10.1080/13607863.2010.551339 

159.  Brodaty H, Hadzi-Pavlovic D. Psychosocial effects on carers of living with persons with 

dementia. Aust N Z J Psychiatry. 1990;24(3):351-361. doi:10.3109/00048679009077702 

160.  Hounsell C, Jed Johnson W, Seals Carol Levine E, et al. Caregiving in the U.S. – AARP 

2015 Report. 2015;(June):81. 

161.  Lero D, Joseph G. A Systematic Review of The Literature on Combining Work and 

Eldercare in Canada.; 2007. https://www.familycaregiversbc.ca/wp-

content/uploads/2015/04/systemic-review-of-combining-work-and-elder-care-final-

report.pdf 

162.  Brink S. Elder Care the Nexus for Family, Work and Health Policy . Caledon Institute of 

Social Policy; 2004. 

163.  Metlife Mature Market Institute. The MetLife Study of Caregiving Costs to Caregivers The 

MetLife Study of Caregiving Costs to Working Caregivers Double Jeopardy for Baby 

Boomers Caring for Their Parents.; 2011. 

164.  Duxbury LE. Balancing Paid Work and Caregiving Responsibilities a Closer Look at 

Family Caregivers in Canada . (Higgins CA, Schroeder B, eds.). Canadian Policy Research 

Networks]; 2009. 

165.  Healthy Aging and Wellness Working Group. Healthy Aging in Canada : A New Vision , A 

Vital Investment. Published online 2006:21. http://www.phac-aspc.gc.ca/seniors-aines/alt-

formats/pdf/publications/public/healthy-sante/vision/vision-eng.pdf 

166.  Lott WC. Adult children’s attitudes toward eldercare: Does consanguinity make a 

difference? Published online 1991. 

167.  Tanuseputro P, Li W, Qureshi D, et al. Indicator Development of Death at Home/out of 



117 
 

Hospital - Submitted to the Canadian Institute of Health Information.; 2019. 

168.  Gomes B, Calanzani N, Gysels M, Hall S, Higginson IJ. Heterogeneity and changes in 

preferences for dying at home: a systematic review. BMC Palliat Care. 2013;12(1):7. 

doi:10.1186/1472-684X-12-7 

169.  Burge F, Lawson B, Johnston G, Asada Y, McIntyre PF, Flowerdew G. Preferred and Actual 

Location of Death: What Factors Enable a Preferred Home Death? J Palliat Med. 

2015;18(12):1054-1059. doi:10.1089/jpm.2015.0177 

170.  Bell CL, Somogyi-Zalud E, Masaki KH. Methodological review: measured and reported 

congruence between preferred and actual place of death. Palliat Med. 2009;23(6):482-490. 

doi:10.1177/0269216309106318 

171.  Billingham MJ, Billingham S. Congruence between preferred and actual place of death 

according to the presence of malignant or non-malignant disease : a systematic review and 

meta-analysis. Published online 2013:144-154. doi:10.1136/bmjspcare-2012-000292 

172.  Reyniers T, Houttekier D, Cohen J, Pasman HR, Deliens L. The acute hospital setting as a 

place of death and final care: A qualitative study on perspectives of family physicians, 

nurses and family carers. Health Place. 2014;27:77-83. 

doi:10.1016/j.healthplace.2014.02.002 

173.  Organization for Economic Co-operation and Development (OECD). Health at a Glance 

2021: OECD Indicators - End of Life Care. Accessed June 30, 2022. https://www.oecd-

ilibrary.org/sites/906d56e2-en/index.html?itemId=/content/component/906d56e2-en 

174.  Cohen J, Pivodic L, Miccinesi G, et al. International study of the place of death of people 

with cancer: a population-level  comparison of 14 countries across 4 continents using death 

certificate data. Br J Cancer. 2015;113(9):1397-1404. doi:10.1038/bjc.2015.312 

175.  Canadian Institute of Health Research. Access to Palliative Care in Canada.; 2018. 



118 
 

https://www.cihi.ca/sites/default/files/document/access-palliative-care-2018-en-web.pdf 

176.  Canadian Hospice Palliative Care Association. The Role of Informal Caregivers in Hospice 

Palliative and End-of-Life Care in Canada: A Discussion of the Legal, Ethical and Moral 

Challenges.; 2004. https://www.chpca.ca/wp-content/uploads/2019/12/VOICE_PROJECT-

DISCUSSION_DOCUMENT-August2004-2.pdf 

177.  Bannon F, Cairnduff V, Fitzpatrick D, et al. Insights into the factors associated with 

achieving the preference of home death in terminal cancer: A national population-based 

study. Palliat Support Care. 2018;16(6):749-755. doi:10.1017/S1478951517000876 

178.  Tilden VP, Tolle SW, Drach LL, Perrin NA. Out-of-Hospital Death: Advance Care 

Planning, Decedent Symptoms, and Caregiver Burden. J Am Geriatr Soc. 2004;52(4):532-

539. doi:10.1111/j.1532-5415.2004.52158.x 

179.  Government of Ontario. Home and Community Care Support Services. Published 2021. 

Accessed September 3, 2022. 

https://www.health.gov.on.ca/en/common/system/services/lhin/facts.aspx 

180.  Qureshi D, Tanuseputro P, Perez R, Seow H. Place of Care Trajectories in the Last Two 

Weeks of Life: A Population-Based Cohort Study of Ontario Decedents. J Palliat Med. 

2018;21(11):1588-1595. doi:10.1089/jpm.2018.0049 

181.  Tanuseputro P, Beach S, Chalifoux M, et al. Associations between physician home visits for 

the dying and place of death: A population-based retrospective cohort study. Ciccozzi M, ed. 

PLoS One. 2018;13(2):e0191322. doi:10.1371/journal.pone.0191322 

182.  Hill AD, Stukel TA, Fu L, et al. Trends in site of death and health care utilization at the end 

of life: a population-based cohort study. C Open. 2019;7(2):E306-E315. 

doi:10.9778/cmajo.20180097 

183.  Isenberg SR, Meaney C, May P, et al. The association between varying levels of palliative 



119 
 

care involvement on costs during terminal hospitalizations in Canada from 2012 to 2015. 

BMC Health Serv Res. 2021;21(1):331. doi:10.1186/s12913-021-06335-1 

184.  Webber C, Hsu AT, Tanuseputro P, Fitzgibbon E, Li C. Acute Care Utilization and Place of 

Death among Patients Discharged from an  Inpatient Palliative Care Unit. J Palliat Med. 

2020;23(1):54-59. doi:10.1089/jpm.2019.0162 

185.  Hafid A, Howard M, Webber C, et al. Describing settings of care in the last 100 days of life 

for cancer decedents: a population-based descriptive study. Cancer Med. 2022;n/a(n/a). 

doi:https://doi.org/10.1002/cam4.5291 

186.  Kendall CE, Chalifoux M, Manuel D, et al. A population-based study of care at the end of 

life among people with HIV in Ontario from 2010 to 2013. J Acquir Immune Defic Syndr. 

2017;75(1):e1-e7. doi:10.1097/QAI.0000000000001268 

187.  Hirdes JP, Frijters DH, Teare GF. The MDS-CHESS scale: a new measure to predict 

mortality in institutionalized older people. J Am Geriatr Soc. 2003;51(1):96-100. 

http://eutils.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&id=12534853&retm

ode=ref&cmd=prlinks 

188.  Morris JN, Fries BE, Mehr DR, et al. MDS Cognitive Performance Scale. J Gerontol. 

1994;49(4):M174--82. 

189.  Tanuseputro P, Budhwani S, Bai YQ, Wodchis WP. Palliative care delivery across health 

sectors: A population-level observational study. Palliat Med. 2017;31(3):247-257. 

doi:10.1177/0269216316653524 

190.  Dumont S, Turgeon J, Allard P, Gagnon P, Charbonneau C, Vézina L. Caring for a loved 

one with advanced cancer: determinants of psychological  distress in family caregivers. J 

Palliat Med. 2006;9(4):912-921. doi:10.1089/jpm.2006.9.912 

191.  Sherman DW. Reciprocal suffering: the need to improve family caregivers’ quality of life  



120 
 

through palliative care. J Palliat Med. 1998;1(4):357-366. doi:10.1089/jpm.1998.1.357 

192.  Public Health Agency of Canada. Surveillance Report on Falls among Older Adults in 

Canada.; 2022. https://www.canada.ca/content/dam/hc-

sc/documents/reserch/surveillance/senior-falls-in-Canada-en.pdf 

193.  De Korte-Verhoef MC, Pasman HRW, Schweitzer BPM, Francke AL, Onwuteaka-Philipsen 

BD, Deliens L. Burden for family carers at the end of life; a mixed-method study of the 

perspectives of family carers and GPs. BMC Palliat Care. 2014;13(1):16. doi:10.1186/1472-

684X-13-16 

194.  Stajduhar KI. Burdens of family caregiving at the end of life. Clin Invest Med. 

2013;36(3):E121-6. doi:10.25011/cim.v36i3.19722 

195.  Gott M. Avoidable for whom? Hospital use at the end of life. Palliat Med. 2014;28(7):917-

918. doi:10.1177/0269216314534807 

196.  Poulose JV, Do YK, Neo PSH. Association between referral-to-death interval and location 

of death of patients  referred to a hospital-based specialist palliative care service. J Pain 

Symptom Manage. 2013;46(2):173-181. doi:10.1016/j.jpainsymman.2012.08.009 

197.  Levy C, Hutt E, Pointer L. Site of death among veterans living in Veterans Affairs nursing 

homes. J Am Med Dir Assoc. 2012;13(3):199-201. doi:10.1016/j.jamda.2011.08.004 

198.  Tang ST. Influencing factors of place of death among home care patients with cancer in  

Taiwan. Cancer Nurs. 2002;25(2):158-166. doi:10.1097/00002820-200204000-00013 

199.  Gruneir A, Mor V, Weitzen S, Truchil R, Teno J, Roy J. Where people die: a multilevel 

approach to understanding influences on site of death  in America. Med Care Res Rev. 

2007;64(4):351-378. doi:10.1177/1077558707301810 

200.  Murray SA, Kendall M, Boyd K, Sheikh A. Illness trajectories and palliative care. BMJ. 

2005;330(7498):1007-1011. doi:10.1136/bmj.330.7498.1007 



121 
 

201.  Robinson J, Gott M, Gardiner C, Ingleton C. A qualitative study exploring the benefits of 

hospital admissions from the  perspectives of patients with palliative care needs. Palliat 

Med. 2015;29(8):703-710. doi:10.1177/0269216315575841 

202.  Wilson DM. End-of-life care preferences of Canadian senior citizens with caregiving  

experience. J Adv Nurs. 2000;31(6):1416-1421. doi:10.1046/j.1365-2648.2000.01456.x 

203.  Morris ZS, Fyfe M, Momen N, Hoare S, Barclay S. Understanding hospital admissions close 

to the end of life (ACE) study. BMC Health Serv Res. 2013;13:89. doi:10.1186/1472-6963-

13-89 

204.  Spilsbury K, Rosenwax L, Arendts G, Semmens JB. The impact of community-based 

palliative care on acute hospital use in the last  year of life is modified by time to death, age 

and underlying cause of death. A population-based retrospective cohort study. PLoS One. 

2017;12(9):e0185275. doi:10.1371/journal.pone.0185275 

205.  Etkind SN, Bone AE, Gomes B, et al. How many people will need palliative care in 2040? 

Past trends, future projections and implications for services. BMC Med. 2017;15(1):102. 

doi:10.1186/s12916-017-0860-2 

206.  Morin L, Aubry R, Frova L, et al. Estimating the need for palliative care at the population 

level: A cross-national  study in 12 countries. Palliat Med. 2017;31(6):526-536. 

doi:10.1177/0269216316671280 

207.  Hudson P, Thomas T, Quinn K, Cockayne M, Braithwaite M. Teaching family carers about 

home-based palliative care: final results from a  group education program. J Pain Symptom 

Manage. 2009;38(2):299-308. doi:10.1016/j.jpainsymman.2008.08.010 

208.  Duggleby W, Wright K, Williams A, et al. Developing Navigation Competencies to Care for 

Older Rural Adults with Advanced Illness. Can J Aging. 2016;35(2):206-214. 

doi:10.1017/S0714980816000131 



122 
 

209.  Gott M, Seymour J, Bellamy G, Clark D, Ahmedzai S. Older people’s views about home as 

a place of care at the end of life. Palliat Med. 2004;18(5):460-467. 

doi:10.1191/0269216304pm889oa 

210.  American Psychological Association. Culturally Diverse Communities and Palliative and 

End-of-Life Care.; 2019. https://www.apa.org/pi/aging/programs/eol/end-of-life-

diversity.pdf 

211.  Stall NM, Fischer HD, Fung K, et al. Sex-Specific Differences in End-of-Life Burdensome 

Interventions and Antibiotic  Therapy in Nursing Home Residents With Advanced 

Dementia. JAMA Netw open. 2019;2(8):e199557. doi:10.1001/jamanetworkopen.2019.9557 

212.  Given B, Wyatt G, Given C, et al. Burden and depression among caregivers of patients with 

cancer at the end of life. Oncol Nurs Forum. 2004;31(6):1105-1117. 

doi:10.1188/04.ONF.1105-1117 

213.  Schulz R, McGinnis KA, Zhang S, et al. Dementia patient suffering and caregiver 

depression. Alzheimer Dis Assoc Disord. 2008;22(2):170-176. 

doi:10.1097/WAD.0b013e31816653cc 

214.  Semiatin AM, O’Connor MK. The relationship between self-efficacy and positive aspects of 

caregiving in Alzheimer’s disease caregivers. Aging Ment Heal. 2012;16(6):683-688. 

doi:10.1080/13607863.2011.651437 

215.  Grano C, Lucidi F, Violani C. The relationship between caregiving self-efficacy and 

depressive symptoms in family caregivers of patients with Alzheimer disease: A longitudinal 

study. Int Psychogeriatrics. 2017;29(7):1095-1103. doi:10.1017/S1041610217000059 

216.  Cross AJ, Garip G, Sheffield D. The psychosocial impact of caregiving in dementia and 

quality of life: a  systematic review and meta-synthesis of qualitative research. Psychol 

Health. 2018;33(11):1321-1342. doi:10.1080/08870446.2018.1496250 



123 
 

217.  Statistics Canada. General Social Survey - Caregiving and Care Receiving (GSS)-Detailed 

information for 2012 (Cycle 26). Published 2013. Accessed March 3, 2022. 

https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&Id=123735 

218.  Sadak T, Korpak A, Wright JD, et al. Psychometric Evaluation of Kingston Caregiver Stress 

Scale. Clin Gerontol. 2017;40(4):268-280. doi:10.1080/07317115.2017.1313349 

219.  Epstein-Lubow G, Gaudiano BA, Hinckley M, Salloway S, Miller IW. Evidence for the 

validity of the American Medical Association’s caregiver  self-assessment questionnaire as a 

screening measure for depression. J Am Geriatr Soc. 2010;58(2):387-388. 

doi:10.1111/j.1532-5415.2009.02701.x 

220.  Ferrara M, Langiano E, Di Brango T, De Vito E, Di Cioccio L, Bauco C. Prevalence of 

stress, anxiety and depression in with Alzheimer caregivers. Health Qual Life Outcomes. 

2008;6:1-5. doi:10.1186/1477-7525-6-93 

221.  Davis LC, Sander AM, Struchen MA, Sherer M, Nakase-Richardson R, Malec JF. Medical 

and psychosocial predictors of caregiver distress and perceived burden following traumatic 

brain injury. J Head Trauma Rehabil. 2009;24(3):145-154. 

doi:10.1097/HTR.0b013e3181a0b291 

222.  Penning MJ, Wu Z. Caregiver Stress and Mental Health: Impact of Caregiving Relationship 

and Gender. Gerontologist. 2016;56(6):1102-1113. doi:10.1093/geront/gnv038 

223.  Barber CE, Pasley BK. Family Care of Alzheimer’s Patients: The Role of Gender and 

Generational Relationship on Caregiver Outcomes. J Appl Gerontol. 1995;14(2):172-192. 

doi:10.1177/073346489501400203 

224.  Pearlin LI, Mullan JT, Semple SJ, Skaff MM. Caregiving and the stress process: An 

overview of concepts and their measures. Gerontologist. 1990;30(5):583-594. 

doi:10.1093/geront/30.5.583 



124 
 

225.  Henriksson A, Carlander I, Årestedt K. Feelings of rewards among family caregivers during 

ongoing palliative care. Palliat Support Care. 2015;13(6):1509-1517. 

doi:10.1017/S1478951513000540 

226.  Oshio T. How is an informal caregiver’s psychological distress associated with prolonged 

caregiving? Evidence from a six-wave panel survey in Japan. Qual Life Res. 

2015;24(12):2907-2915. doi:10.1007/s11136-015-1041-4 

227.  Pratley P, Sandberg JF. Refining the Conceptualization and Measurement of Women’s 

Empowerment in Sub-Saharan Africa Using Data from the 2013 Nigerian Demographic and 

Health Survey. Soc Indic Res. 2018;140(2):777-793. doi:10.1007/s11205-017-1811-1 

228.  Kline RB. Principles and Practice of Structural Equation Modeling, 4th Ed. Guilford Press; 

2016. 

229.  SAS® 9.4 [program]. Published online 2020. https://support.sas.com/software/94/ 

230.  Hoyle R. Handbook of Structural Equation Modeling. The Guilford Press; 2012. 

231.  Marsh HW, Muthén B, Asparouhov T, et al. Exploratory Structural Equation Modeling, 

Integrating CFA and EFA: Application to Students’ Evaluations of University Teaching. 

Struct Equ Model A Multidiscip J. 2009;16(3):439-476. doi:10.1080/10705510903008220 

232.  Asparouhov T, Muthén B. Exploratory Structural Equation Modeling. Struct Equ Model A 

Multidiscip J. 2009;16(3):397-438. doi:10.1080/10705510903008204 

233.  Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: 

Conventional criteria versus new alternatives. Struct Equ Model. Published online 1999. 

doi:10.1080/10705519909540118 

234.  Howard MC. A Review of Exploratory Factor Analysis Decisions and Overview of Current 

Practices: What We Are Doing and How Can We Improve? Int J Human–Computer 

Interact. 2016;32(1):51-62. doi:10.1080/10447318.2015.1087664 



125 
 

235.  Kolenikov S, Bollen KA. Testing Negative Error Variances - Is a Heywood Case a 

Symptom of Misspecification? Sociol Methods Res. 2012;41(1):124-167. 

doi:10.1177/0049124112442138 

236.  Bentler PM, Bonett DG. Significance tests and goodness of fit in the analysis of covariance 

structures. Psychol Bull. 1980;88(3):588-606. doi:10.1037/0033-2909.88.3.588 

237.  Lahaie C, Earle A, Heymann J. An Uneven Burden: Social Disparities in Adult Caregiving 

Responsibilities, Working Conditions, and Caregiver Outcomes. Res Aging. 2012;35(3):243-

274. doi:10.1177/0164027512446028 

238.  Clyburn LD, Stones MJ, Hadjistavropoulos T, Tuokko H. Predicting caregiver burden and 

depression in Alzheimer’s disease. J Gerontol B Psychol Sci Soc Sci. 2000;55(1):S2-13. 

doi:10.1093/geronb/55.1.s2 

239.  Quinn C, Toms G. Influence of Positive Aspects of Dementia Caregiving on Caregivers’ 

Well-Being: A Systematic Review. Gerontologist. 2019;59(5):e584-e596. 

doi:10.1093/geront/gny168 

240.  Fauziana R, Sambasivam R, Vaingankar JA, et al. Positive Caregiving Characteristics as a 

Mediator of Caregiving Burden and Satisfaction With Life in Caregivers of Older Adults. J 

Geriatr Psychiatry Neurol. 2018;31(6):329-335. doi:10.1177/0891988718802111 

241.  Kelly K, Reinhard SC, Brooks-Danso A. EXECUTIVE SUMMARY: PROFESSIONAL 

PARTNERS SUPPORTING FAMILY CAREGIVERS. J Soc Work Educ. 2008;44(sup3):5-

15. doi:10.5175/JSWE.2008.773247712 

242.  Ong HL, Vaingankar JA, Abdin E, et al. Resilience and burden in caregivers of older adults: 

moderating and mediating effects of perceived social support. BMC Psychiatry. 

2018;18(1):27. doi:10.1186/s12888-018-1616-z 

243.  Government of Ontario. Ontario Investing An Additional $100 Million This Year in Home 



126 
 

and Community Care. Published 2016. Accessed August 1, 2022. 

https://news.ontario.ca/en/release/41145/ontario-investing-an-additional-100-million-this-

year-in-home-and-community-care 

244.  Beach SR, Schulz R, Donovan H, Rosland A-M. Family Caregiving During the COVID-19 

Pandemic. Gerontologist. 2021;61(5):650-660. doi:10.1093/geront/gnab049 

245.  Cohen SA, Kunicki ZJ, Drohan MM, Greaney ML. Exploring Changes in Caregiver Burden 

and Caregiving Intensity due to COVID-19. Gerontol Geriatr Med. 

2021;7:2333721421999279. doi:10.1177/2333721421999279 

246.  Gill A, Kuluski K, Jaakkimainen L, Naganathan G, Upshur R, Wodchis WP. “Where do we 

go from here?” Health system frustrations expressed by patients with  multimorbidity, their 

caregivers and family physicians. Healthc Policy. 2014;9(4):73-89. 

247.  Bialon LN, Coke S. A study on caregiver burden: stressors, challenges, and possible 

solutions. Am J Hosp Palliat Care. 2012;29(3):210-218. doi:10.1177/1049909111416494 

248.  Ministry of Health. Ontario Health Teams. Published 2022. Accessed February 15, 2022. 

https://health.gov.on.ca/en/pro/programs/connectedcare/oht/ 

249.  Guthrie DM, Williams N, Beach C, et al. Development and Validation of Caregiver Risk 

Evaluation (CaRE): A New Algorithm  to Screen for Caregiver Burden. J Appl Gerontol  Off 

J South  Gerontol Soc. 2021;40(7):731-741. doi:10.1177/0733464820920102 

250.  Valeri L, Vanderweele TJ. Mediation analysis allowing for exposure-mediator interactions 

and causal  interpretation: theoretical assumptions and implementation with SAS and SPSS 

macros. Psychol Methods. 2013;18(2):137-150. doi:10.1037/a0031034 

251.  VanderWeele TJ. Explanation in causal inference: developments in mediation and 

interaction. Int J Epidemiol. 2016;45(6):1904-1908. doi:10.1093/ije/dyw277 

252.  Johnson DR, Young R. Toward Best Practices in Analyzing Datasets with Missing Data: 



127 
 

Comparisons and Recommendations. J Marriage Fam. 2011;73(5):926-945. 

doi:https://doi.org/10.1111/j.1741-3737.2011.00861.x 

253.  Allison PD. Handling Missing Data by Maximum Likelihood. In: ; 2012. 

254.  Enders CK. Applied missing data analysis. Appl missing data Anal. Published online 

2010:xv, 377-xv, 377. 

255.  Moshagen M. The Model Size Effect in SEM: Inflated Goodness-of-Fit Statistics Are Due to 

the Size of the Covariance Matrix. Struct Equ Model A Multidiscip J. 2012;19(1):86-98. 

doi:10.1080/10705511.2012.634724 

256.  Shi D, Lee T, Maydeu-Olivares A. Understanding the Model Size Effect on SEM Fit 

Indices. Educ Psychol Meas. 2018;79(2):310-334. doi:10.1177/0013164418783530 

257.  Hooper D, Coughlan J, Mullen M. Structural Equation Modeling: Guidelines for 

Determining Model Fit. Electron J Bus Res Methods. 2007;6. 

258.  Chen FF. Sensitivity of Goodness of Fit Indexes to Lack of Measurement Invariance. Struct 

Equ Model A Multidiscip J. 2007;14(3):464-504. doi:10.1080/10705510701301834 

259.  Bentler PM. Comparative fit indexes in structural models. Psychol Bull. 1990;107(2):238-

246. doi:10.1037/0033-2909.107.2.238 



128 
 

S u p p l e m e n t a r y  M a t e r i a l s  1  

 

DESCRIPTIONS OF ICES DATASETS 

Table S1.1. Descriptions of ICES datasets and the information each dataset contains 

 

Database Description Information obtained  

1. Registered Persons 

Database (RPDB) 

Captures demographic 

information on persons 

registered under the Ontario 

Health Insurance Plan (OHIP) 

and who are eligible for the 

Ontario Drug Program. 

Sex, postal code, date of birth, 

and date of death 

2. OHIP Claims database 

Captures all claims data for 

physician services in inpatient 

and outpatient settings 

OHIP eligibility 

3. Discharge Abstract 

Database (DAD), from the 

Canadian Institute for Health 

Information (CIHI) 

Contains administrative, 

clinical, and demographic 

information of all acute care 

admissions and discharges. 

Admission and discharge dates, 

discharge disposition, main 

service provided, main 

diagnosis type  

4. National Ambulatory Care 

Reporting System (NACRS) 

Captures information for all 

hospital- and community-

based ambulatory care 

Dates of arrival and departure, 

whether death occurred during 

visit 

5. Same Day Surgery (SDS)  

Records information on all 

same-day surgery or procedure 

stay 

Dates of arrival and departure, 

whether death occurred during 

visit 

6. Continuing Care 

Reporting System (CCRS) 

Captures administrative, 

clinical, and care-related 

information in publicly-funded 

long-term care facility and in 

complex continuing care 

(CCC; equivalent to sub-acute 

care) 

Admission and discharge dates, 

whether death occurred during 

visit 

7. Vital Statistics Database: 

Office of the Registrar 

General—Deaths (ORGD) 

Captures mortality information 

from death certificates of 

decedents in Ontario, 

including cause of death. 

Date of death 

8. Statistics Canada Census 

Data 

Provides demographic 

information about the 

population and neighborhoods.  

Neighborhood income quintile 

and rurality, derived from 

postal code 
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S u p p l e m e n t a r y  M a t e r i a l s  2  

 

ADDITIONAL RESULTS FOR OBJECTIVE 1-I 

 

Table S2.1. Time trends of one-year change in caregiver distress, stratified by MAPle score 

 

MAPLe = 1      

 Became 

distressed 

Remained 

distressed 

Became non-

distressed 

Remained non-

distressed 
Total 

2008 4.7 (150) 3.1 (100) 2.4 (76 89.9 (2903) 3229 

2009 4.6 (197) 2.9 (122) 1.7 (74) 90.1 (3866) 4259 

2010 6.6 (226) 3.4 (118) 1.9 (64) 88.1 (3025) 3433 

2011 10.3 (293) 3.7 (105) 2.1 (60) 83.9 (2378) 2836 

2012 11.6 (433) 5.6 (207) 2.2 (82) 80.6 (3002) 3724 

2013 14.3 (384) 6.4 (172) 2.6 (70) 76.7 (2059) 2685 

2014 17.1 (368) 6.8 (146) 2.6 (56) 73.4 (1576) 2146 

2015 17.0 (191) 7.4 (83) 2.4 (27) 73.2 (821) 1122 

MAPLe = 2      

 Became 

distressed 

Remained 

distressed 

Became non-

distressed 

Remained non-

distressed 
Total 

2008 5.1 (247) 4.3 (207) 3.0 (145) 87.7 (4257) 4856 

2009 5.7 (352) 4.2 (263) 3.1 (192) 87.0 (5393) 6200 

2010 7.7 (391) 5.1 (256) 3.5 (176) 83.7 (4228) 5051 

2011 11.3 (400) 6.2 (220) 3.3 (115) 79.2 (2805) 3540 

2012 11.8 (282) 7.3 (175) 3.9 (92) 77.0 (1841) 2390 

2013 13.8 (257) 10.7 (200) 4.6 (85) 70.9 (1318) 1860 

2014 15.3 (239) 11.3 (176) 4.2 (65) 69.2 (1080) 1560 

2015 15.5 (123) 11.0 (87) 2.7 (21) 70.1 (561) 792 

MAPLe = 3      

 Became 

distressed 

Remained 

distressed 

Became non-

distressed 

Remained non-

distressed 
Total 

2008 7.6 (627) 9.6 (793) 6.9 (568) 75.9 (6260) 8248 

2009 7.8 (800) 9.9 (1018) 6.4 (656) 75.9 (7807) 10281 

2010 9.9 (856) 10.8 (936) 6.3 (544) 73.0 (6317) 8653 

2011 12.9 (1094) 14.7 (1249) 6.8 (580) 65.5 (5555) 8478 

2012 13.1 (1285) 17.7 (1733) 8.0 (786) 61.2 (5993) 9797 

2013 14.0 (1250) 20.1 (1790) 7.8 (700) 58.1 (5185) 8925 

2014 14.7 (1321) 21.4 (1924) 7.8 (701) 56.1 (5042) 8988 

2015 14.9 (741) 23.0 (1149) 6.9 (342) 55.3 (2757) 4989 
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MAPLe = 4      

 Became 

distressed 

Remained 

distressed 

Became non-

distressed 

Remained non-

distressed 
Total 

2008 10.1 (803) 16.4 (1306) 8.5 (643) 65.0 (5173) 7955 

2009 10.6 (1041) 16.5 (1619) 8.0 (782) 65.1 (6402) 9834 

2010 12.7 (1138) 17.8 (1596) 8.7 (776) 60.9 (5464) 8974 

2011 15.4 (1448) 22.3 (2100) 8.7 (816) 53.7 (5034) 9428 

2012 15.3 (1471) 25.7 (2478) 8.9 (856) 50.1 (4833) 9648 

2013 16.1 (1593) 27.9 (2759) 9.2 (905) 46.9 (4636) 9893 

2014 16.6 (1709) 28.9 (2987) 8.9 (920) 45.5 (4694) 10320 

2015 17.2 (953) 29.3 (1627) 8.5 (471) 45.0 (2500) 5551 

MAPLe = 5      

 Became 

distressed 

Remained 

distressed 

Became non-

distressed 

Remained non-

distressed 
Total 

2008 10.3 (311) 28.1 (873) 11.8 (368) 49.7 (1546) 3108 

2009 10.8 (419) 29.8 (1161) 11.0 (427) 48.4 (1888) 3895 

2010 12.3 (444) 31.1 (1117) 10.9 (392) 45.7 (1644) 3597 

2011 12.3 (508) 37.2 (1535) 10.7 (441) 39.5 (1631) 4125 

2012 12.9 (531) 40.7 (1671) 11.9 (489) 34.5 (1415) 4106 

2013 13.0 (585) 43.7 (1971) 11.1 (500) 32.3 (1458) 4514 

2014 13.3 (651) 45.2 (2210) 10.7 (521) 30.6 (1494) 4886 

2015 13.9 (356) 46.3 (1184) 10.2 (260) 29.6 (756) 2556 
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Figure S2.1. Proportion of initially non-distressed caregivers who became distressed (i.e., incident 

distress), stratified by MAPLe levels 

 

 

 

Figure S2.2. Proportion of initially distressed caregivers who remained distressed (i.e., sustained 

distress), stratified by MAPLe levels.  
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S u p p l e m e n t a r y  M a t e r i a l s  3  

 

ALGORITHMS TO DETERMINE PLACE OF DEATH AND PLACE OF CARE 

 To determine individuals’ place of care, defined as the number of days spent in each 

care setting within a defined period, we identified individuals’ records of admission or contact 

with each healthcare system associated with that setting, then used the admission and discharge 

dates of each record to calculate the number of days spent in that setting. Data sources for the 

healthcare systems associated with each setting are as follows: 

• Acute care: hospitalizations (CIHI-DAD), same day surgery (SDS), and ambulatory care 

(NACRS). 

• Palliative acute care: acute care admissions during which palliative care was the most 

responsible diagnosis (DxType M, Dx10Code: Z515) and the most responsible service 

provider (PATSERV: 58) (CIHI-DAD). 

• Elsewhere: all other settings 

 If an individual had records in multiple care settings on the same day, the following 

hierarchy was used to categorize the care setting for that day:  

• Palliative care units > acute care > sub-acute care > long-term care homes > community 

 For example, if an individual was admitted to a hospital through a LTC facility, they 

would have a record in CCRS-LTC and DAD databases on the same day. The hierarchy we 

specified would count that day as having been spent in acute care.  

 To determine decedents’ place of death, we identified individuals’ record with a care 

setting where the discharge disposition indicates death and the discharge date concur with their 

death date recorded on the Registered Persons Database, thus indicating that the individual died in 
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that care setting. As dates on health administrative records are sometimes recorded with a few days 

of delays, we allowed for plus or minus three days of discrepancies between the death date and the 

discharge date.  
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S u p p l e m e n t a r y  M a t e r i a l s  4  

 

RATIONALE FOR MODELLING METHODS AND SENSITIVITY ANALYSIS FOR 

OBJECTIVE 2 

 

Figure S4.1. Hypothesized directed acyclic graph (DAG) of the potential direct and indirect 

pathways between place of death, caregiver distress, and other factors.  

 

 Figure S4.1 shows a hypothesized DAG of the potential direct and indirect relationships 

between the outcome of place of death, the exposure of caregiver distress, and other factors:  

• Caregiver distress: as the main exposure, it was hypothesized to directly contribute to place 

of death (orange arrow) 

• Care-recipient’s socio-demographics of age, sex, marital status, and neighborhood income; 

caregiver’s kinship and co-residence: hypothesized to be associated with caregiver distress 

and place of death (solid green arrow). They may also be associated with other covariates 

(dotted green arrow). They are regular confounders.  

• Care-recipient’s functional status, comorbidities, and service use: they may have both direct 
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effects (dotted blue arrow) on place of death and indirect effects (solid blue arrow) through 

caregiver distress on place of death.  

• Hours/types of care; Care-recipient’s Depression Rating Scale (DRS): hypothesized to 

contribute to place of death only indirectly through caregiver distress. Past literature has also 

shown that caregiving burden is a mediator for the associations between function and health 

impairments and/or service use and caregiver distress.  

 Based on the hypothesized DAG, care-recipient’s socio-demographic characteristics and 

their caregiver’s kinship and co-residence status are confounders and were adjusted for. Hours/types 

of care and care-recipients’ DRS were not included in the modelling since they have no direct effects 

on the outcome and could be mediators for other pathways in the model. However, decisions 

involving care-recipient’s health and service use were more complex since they may have both direct 

and indirect effects on place of death. Their indirect effects through caregiver distress would make 

caregiver distress a mediator. In typical regression analyses, we would either eliminate these care-

recipient’s health and service use or caregiver distress. Neither would be wise for our analyses, 

however, since caregiver distress is our main exposure of interest and since health/service use 

variables also have direct effects on the outcome of place of death.  

 We then considered performing formal mediation analyses for the pathways of  

care-recipient’s health/service use → caregiver distress → place of death 

 However, mediation analyses were also not possible nor appropriate for several reasons: 

1) Our model has 16 variables related to care-recipient’s health/service use: ADL, CPS, CHESS, 

wandering, other behavioural issues, 7 comorbidities, and receipts of 4 types of home and palliative 

services. Thus, there are potentially 16 mediating pathways from each of these variables to caregiver 

distress then to the outcome of place of death. Mediation analyses performed in SAS, R and other 

statistical programs can only test one pathway at a time, rather than 16 simultaneously.  
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2) Two assumptions of mediation analyses cannot be met: 

i. Temporal ordering250,251: for caregiver distress to be a mediator in these paths, care-

recipient’s health/service use must have occurred before caregivers became distressed. Since 

all variables in the model were obtained from the same RAI assessment, this temporal 

ordering cannot be established. Given that about half of individuals in our cohort received 

multiple RAI assessments, an alternative approach is to obtain care-recipients’ health/service 

use from the RAI assessment prior to the one used to obtain caregiver distress. This would, 

however, eliminate anyone with only one assessment, thereby cutting over half of the cohort 

and creating biases.  

ii. Teasing out the direct and indirect effects requires full identification of the mediating 

pathway and its covariates, without any unmeasured confounding250,251. This assumption 

cannot be met given the limitations of using routine-collected assessment data. Residual 

confounding exists since we do not have information on patient’s and caregiver’s preferences 

and the availability of hospital beds, to name a few.  

3) Arguments could be made that care-recipients’ health, functioning and service use may have 

reciprocal effects with each other and with caregiver distress, which cannot be easily untangled. For 

example, greater functional impairments may lead to both greater caregiver distress and greater 

receipt of formal care, with the receipt of formal care then reducing distress. Since temporality cannot 

be established and we do not have nuanced information on the levels of distress or frequency of 

service use, it is impossible to identify the precise timing and relationships between these factors. We 

also cannot remove any of these variables since all of them are hypothesized to have direct effects on 

place of death.  

 Additionally, we considered, but ultimately decided against, running structural equation 

modelling (SEM) to test the hypothesized direct and indirect associations (see Chapter 7 for a detailed 
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explanation of SEM). This is because the main advantage of using SEM is its ability to model latent 

factors, which are constructs that are not directly observed, but inferred through mathematical 

modelling of measured variable. For this study, as an example, service use could form a latent 

construct measured by whether care-recipients received home health aide, visiting nurses, home-

making services, and palliative care. Doing so, however, prevents us from obtaining parameter 

estimates for each measured variable. In the case of service use, for example, it would not be possible 

to identify receipt of which service was more or less effective in reducing distress.  

 Since pursuing a clean model via mediation analyses or SEM is not possible, we instead 

focused on yielding results that would be meaningful on a clinical or policy level.  We chose to run 

four increasingly-adjusted regressions where groups of pre-specified variables were added 

sequentially. This allows us to examine how the strength of association between caregiver distress 

and place of death changes as variables are added in order to identify their confounding effects. To 

further determine if caregiver distress could be a mediator for the associations between care-

recipient’s functional status, comorbidities, and service use and the outcome of place of death, we 

conducted a sensitivity analysis by running a model (Model S) with the same variables as Model 4 

except without caregiver distress. If caregiver distress is indeed a mediator for the association 

between a variable and place of death, incorrectly adjusting for caregiver distress in Model 4 would 

have masked this true association. Thus, we would expect to see a drastic increase in the odds ratio 

of this variable in Model S once caregiver distress is no longer adjusted for.  

 Table S4.1 shows the odds ratios of variables in Model S and in Model 4 (same as those 

shown in Chapter 6, shown again here for comparison). It is evident that the odds ratios of variables 

in Model S (without the adjustment of caregiver distress) did not differ much compared to those in 

Model 4. Thus, it is probable that caregiver distress is not a mediator on the pathways between care-

recipient’s functional status, comorbidities, and service use and the outcome of place of death.  
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Table S4.1. Odds ratios of variables in Models 4 and Model S  

   Model 4 Model S 

   Odds Ratio (95% Confidence 

Interval) 

Caregiver distress Distressed vs. non-distressed 1.09 (1.06-1.12)  

Care-receiver’s age 

(restricted cubic splined 

[RCS]) 

1st segment – 5th to 27.5th percentile 0.99 (0.99-0.99) 0.99 (0.99-1.00) 

2nd segment – 27.5th to 50th percentile 1.00 (1.00-1.00) 1.00 (1.00-1.00) 

3rd segment – 50th to 72.5th percentile 1.00 (1.00-1.00) 1.00 (1.00-1.00) 

4th segment – 72.5th to 95th percentile  1.00 (1.00-1.00) 1.00 (1.00-1.00) 

Care-receiver’s gender Men vs. Women 1.02 (0.99-1.05) 1.04 (0.99-1.07) 

Rurality  Rural vs. Urban 1.51 (1.45-1.57) 1.50 (1.45-1.56) 

Income quintile 

1 vs. 3 1.02 (0.98-1.06) 1.02 (0.98-1.05) 

2 vs. 3 1.01 (0.97-1.02) 1.01 (0.96-1.03) 

4 vs. 3 0.97 (0.93-1.01) 0.97 (0.93-1.01) 

5 vs. 3 0.95 (0.91-0.99) 0.94 (0.90-0.99) 

Marital status  

(reference: never married) 

Married/partnered 1.13 (1.04-1.21) 1.15 (1.06-1.23) 

Separated/divorced 1.01 (0.94-1.09) 1.02 (0.94-1.09) 

Widowed 1.06 (0.98-1.13) 1.07 (0.99-1.14) 

 South West 1.06 (0.99-1.14) 1.01 (0.94-1.07) 

 Waterloo Wellington 0.93 (0.86-1.01) 0.93 (0.86-1.02) 

 Hamilton Niagara Haldimand Brant 1.34 (1.26-1.43) 1.31 (1.23-1.40) 

Local Health Integration 

Networks (LHIN) 

(reference: Eerie St. Clair) 

Central West 1.06 (0.98-1.15) 1.06 (0.98-1.15) 

Mississauga Halton 1.08 (1.00-1.16) 1.10 (1.03-1.17) 

Toronto Central 0.90 (0.84-0.96) 0.88 (0.82-0.94) 

Central   0.83 (0.78-0.88) 0.84 (0.77-0.88) 

 Central East 0.74 (0.70-0.79) 0.74 (0.70-0.78) 

 South East 0.89 (0.83-0.96) 0.88 (0.82-0.96) 

 Champlain 1.20 (1.12-1.28) 1.17 (1.10-1.25) 

 North Simcoe Muskoka 0.90 (0.83-0.97) 0.88 (0.81-0.96) 

 North East 1.61 (1.50-1.74) 1.60 (1.50-1.74) 

 North West 1.11 (1.01-1.22) 1.14 (1.03-1.23) 

Caregiver co-resides  Yes vs. No  1.20 (1.16-1.23) 1.22 (1.18-1.26) 

Caregiver's relationship  

to care-receiver  

(reference: friend/neighbor) 

Child/child-in-law 1.00 (0.95-1.07) 1.00 (0.94-1.07) 

Other relative 0.98 (0.91-1.04) 0.97 (0.91-1.03) 

Spouse/partner 0.96 (0.89-1.03) 0.92 (0.86-0.99) 

ADL self-performance 

hierarchy scale 

(reference: 0) 

1  1.03 (0.99-1.08) 1.04 (1.00-1.09) 

2 0.99 (0.96-1.04) 0.99 (0.96-1.03) 

3 0.98 (0.94-1.02) 0.98 (0.94-1.02) 

4 0.84 (0.80-0.88) 0.81 (0.77-0.85) 
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5 0.73 (0.70-0.77) 0.70 (0.66-0.74) 

6 0.66 (0.60-0.73) 0.64 (0.59-0.68) 

Cognitive performance 

scale 

(reference: 0) 

1  1.03 (0.99-1.08) 1.02 (0.99-1.06) 

2 1.00 (0.96-1.04) 1.01 (0.96-1.05) 

3 0.90 (0.85-0.95) 0.89 (0.85-0.93) 

4 0.81 (0.72-0.86) 0.80 (0.71-0.88) 

5 0.75 (0.71-0.81) 0.72 (0.69-0.76) 

6 0.80 (0.72-0.90) 0.76 (0.70-0.82) 

CHESS 

(reference: 0) 

1 0.99 (0.94-1.04) 0.97 (0.93-1.02) 

2 1.01 (0.97-1.06) 1.01 (0.97-1.06) 

3 1.03 (0.98-1.08) 1.04 (0.99-1.09) 

4 0.97 (0.92-1.02) 0.93 (0.87-1.00) 

5 0.75 (0.69-0.83) 0.74 (0.70-0.80) 

Wandering Yes vs. No  0.96 (0.88-1.05) 0.94 (0.88-1.02) 

Other behavioural issues Yes vs. No  0.97 (0.93-1.01) 0.95 (0.90-0.99) 

Had cerebrovascular 

accident 
Yes vs. No  1.01 (0.98-1.04) 1.02 (0.98-1.06) 

Has coronary heart 

disease 
Yes vs. No  1.08 (1.05-1.11) 1.08 (1.05-1.10) 

Has congestive heart 

failure 
Yes vs. No 1.20 (1.17-1.24) 1.18 (1.14-1.22) 

Has Alzheimer's disease or 

dementia  
Yes vs. No  0.92 (0.89-0.95) 0.86 (0.80-0.91) 

Has pneumonia Yes vs. No 1.16 (1.10-1.23) 1.15 (1.10-1.21) 

Has cancer Yes vs. No 0.81 (0.79-0.83) 0.81 (0.79-0.83) 

Received dialysis Yes vs. No 1.36 (1.27-1.47) 1.36 (1.28-1.46) 

Received home health 

aides 
Yes vs. No 1.01 (0.98-1.03) 1.00 (0.98-1.02) 

Had visiting nurses Yes vs. No 0.93 (0.90-0.95) 0.90 (0.87-0.94) 

Received homemaking 

services 
Yes vs. No 0.95 (0.92-0.98) 0.93 (0.90-0.96) 

Received palliative 

services 
Yes vs. No 0.14 (0.14-0.14) 0.14 (0.14-0.14) 
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S u p p l e m e n t a r y  M a t e r i a l s  5  

 

ADDITIONAL INFORMATION ON METHODS FOR OBJECTIVE 3 

 

Multiple Imputation 

All analyses related to multiple imputation was performed in SAS 9.4229. All variables 

included in the ESEM modelling (i.e., all items listed in Tables 1 and 2 as well as respondents’ 

province of residence) are included in the imputation process. We also included auxiliary variables 

as they have been shown to improve the quality of imputed values and make the assumption of 

Missing at Random more plausible252. These variables were selected if they are related to variables 

with missingness or are believed to be associated with missingness. There are ongoing debates on 

whether to include a variable as an auxiliary if it does not achieve a correlation of r>0.4 with any 

of the variables to be imputed. Some believe that including these are unnecessary253, while others 

believe that a variable may be selected if it was conceptually justified254. We decided to follow the 

latter and included the following auxiliary variables: 

• At the time of caregiving, respondent was tired 

• Number of family, friends or neighbours respondent helped in the past year 

• Household size of respondent 

• Respondent was also receiving care for health or aging problems 

• Respondent’s overall health suffered in the last 12 months due to caregiving  

• Respondent suffered injuries while performing caregiving responsibilities 

• How physically strenuous caregiving responsibilities were in last 12 months 

• Caregiving caused respondent to experience disturbed sleep  

• Distance between dwellings of respondent and their primary care-recipient 

• Respondent’s self-rated mental health 
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• Whether respondent’s primary care-recipient was employed when respondent was caring 

for them 

• Respondent has child/children living at home at the time of caregiving 

• Respondent was in school at the time of caregiving 

 

Imputation Methods: 

Multiple imputation was performed using the Fully Conditional Specification (FCS) 

method, which uses a separate conditional distribution for each variable and is appropriate for 

binary and categorical outcomes154 (the alternative is to use multivariate normal method which 

assumes linearity and normality for all variables and is considered inappropriate for categorical 

variables). For continuous variables, we used predictive mean matching as it draws from existing 

(i.e., possible) values, creates less bias, and works better for discrete values. For nominal and 

ordinal categorical variables, the discriminant and logistic methods were used, respectively.  

We first examined the missing data patterns to confirm that the assumptions of Missing at 

Random (MAR) or Missing Completely at Random (MCAR) were satisfied for imputation. For 

each variable with missingness, we compared, for those with versus without missingness, the 

distribution of values of all other variables and found no systematic differences. The variables with 

the most missingness only had 5% missing. Thus, we performed 10 multiple imputations, with 100 

burn-in iterations before each imputation. 

Imputation Diagnostics: 

We examined the trace plots of continuous variables and found good convergence. For each 

variable, we also compared the imputed and non-imputed values in terms of their frequencies (for 

categorical variables) and mean, standard deviations, and ranges (for continuous variables), and 
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found them to be comparable. No outliers or extreme values were identified. Given the small 

proportion of missingness, the relative increases in variance for all imputed variables were less 

than 1%.  

Exploratory Factor Analysis and Structural Equation Modelling 

Structural equation modelling (SEM) is used for causal inference that tests linear relations 

among measured items and latent variables (also known as factors)228. A combination of factor 

analysis and multiple regressions, it is appropriate for research questions involving multifaceted 

constructs measured with error and complex systems of relationships with direct and indirect 

effects230. SEM analyzes of the covariance of the data inputted, which represents the strength of 

the linear associations between variables, and identifies the extent of the variance explained by the 

specified model228. Exploratory structural equation modelling (ESEM) is the integration of 

exploratory factor analysis (EFA) and SEM, which allows for measured variables to cross-load 

onto more than one factor, thus preventing the inflation of factor correlations and biased 

estimates231.  

Using the 10 imputed datasets, we first conducted EFA, using MPlus Version 8, starting 

with 38 indicators hypothesized to represent 6 latent factors – caregiver distress and its five 

contributing factors. A series of four- to eight-factor models were run using the Mean- and 

Variance-Adjusted Weighted Least Squares (WLSMV) estimator and applying an oblique 

(Geomin) rotation. The following criteria were assessed to determine model fit and the number of 

factors to extract:  

• Fit statistics, with Model fit Root Mean Square Error of Approximation (RMSEA) < 

0.06), Standardized Root Mean Square Residual (SRMR) < 0.08), the Tucker-Lewis 

Index (TLI) > 0.95, and the Comparative Fit Index (CFI) > 0.95 indicating excellent 
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model fit230. 

• Scree plot inspection and Eigenvalue > 1 

• Factor interpretability 

• Parsimony 

We did not report the Chi-square statistics of model fit as it is biased to both sample and 

model size255,256. Instead, we reported four fit indices: the RMSEA, SRMR, CFI, and TLI. The 

RMSEA is an absolute fit index that quantifies the difference (per degree of freedom) between 

the observed covariance matrix and the hypothesized covariance matrix denoting the specified 

model with its optimally chosen parameter estimates257. It ranges from 0 to 1, with smaller values 

indicating better fit and a value of 0.06 indicative of good model fit233. It is not sensitive to 

sample size, but tends to decrease when the number of observed variables is high (i.e., over 

30)256. The SRMR, another absolute fit index, is an index of the average standardized residuals 

between the observed and hypothesized covariance matrices258. A value less than 0.08 indicates 

good model fit233. The CFI and TLI, in contrast, are incremental fit indices. The CFI measures the 

improvement in fit between the baseline model and the hypothesized model, while the TLI 

measures the relative reduction in misfit between the baseline and hypothesized models256,259. 

Both adjust for samples size and degrees of freedom256,259, and values greater than 0.95 indicate 

excellent fit233. 

We iteratively examined the EFA results for each of the four- to eight-factor models. If the 

fit and interpretability for a particular model was reasonable, we examined the measured variables 

and retained those with a primary factor loading above 0.40, did not cross-load substantially (above 

0.30) onto other factors, and did not result in Heywood cases (shown as negative residuals)234. 

Those that did not meet these criteria were removed and the EFA was run and assessed again until 
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only items meeting all criteria were retained. Factor quality was assessed by examining the number 

of items that loaded onto each factor and the correlation between the estimated factor score and the 

factor230.  

Through this process, we established that a six-factor model, with caregiver distress and its 

five contributing factors as hypothesized, had the best fit. Eight survey items were eliminated for 

the reasons listed in below. The order of their elimination did not change the final EFA model 

established. All results reported for the final EFA model in the main text and supplementary 

materials were the pooled results from analyses of the 10 imputed datasets.  
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Table S5.1. Reasons for elimination of each survey item not included in the final EFA model. 

Survey Item Reason for Elimination 

Respondent helped with house maintenance or 

outdoor work 
Very low factor loadings (FL) for all factors 

Caregiving caused strain in respondent’s 

relationship with family or friends 

Did not meet the cut-off for Disruption to Family 

and Social Life (FL=0.310), and cross-loaded 

somewhat to Caregiver Distress (FL=0.245) 

In past year, had various out-of-pocket 

expenses for caregiving 

Did not meet cut-off for Caregiving Burden 

(FL=0.295), and cross-loaded somewhat to 

Disruption to Family and Social Life (FL=0.234) 

PCR received help from professionals (paid 

workers/organizations) in the past year 
Very low factor loadings (FL) for all factors 

Respondent helped with transportation to do 

errands, get to appointments/social events 
Very low factor loadings (FL) for all factors 

Respondent provided emotional support in last 

year 

Did not meet cut-off for Caregiving Burden 

(FL=0.338), and cross-loaded somewhat to 

Caregiver Distress (FL=0.296) 

Respondent received federal tax credits 

Did not meet cut-off for Caregiving Network/ 

Support (FL=0.312), and cross-loaded somewhat 

to Caregiver Distress (FL=0.263) 

Respondent have provided end-of-life care 
Very low factor loadings (FL) onto all factors and 

resulted in negative residuals. 

 

Once we established a stable and well-fitted final EFA model, we proceeded to test the 

structural model. Complex survey design was accounted for using TYPE=COMPLEX in the 

Analysis command and incorporating respondents’ sample weights and province of residence as 

strata. We first modelled the linear effects of the five contributing factors on caregiver distress (i.e., 

the outcome), without adjusting for covariates. Model fit, factor structure, and factor loadings were 
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re-assessed to confirm model stability. We then added the pre-selected covariates and conducted 

the aforementioned assessments again. Covariates were retained regardless of their statistical 

significance.  

Finally, we examined modification indices to identify missing paths that could improve 

model fit. In Mplus, modification indices are produced for analysis on a single dataset, but for the 

pooled results of imputed datasets. Therefore, we ran the SEM model with covariates separately 

for each of the 10 imputed datasets and examined the modification indices produced for each. As 

the proportion of missingness (and therefore imputed data) is low, results were very similar across 

the 10 datasets and the modification indices were unanimously very high (>100) for paths 

regressing the five contributing factors on caregiver’s sex, education, and relationship to primary 

care-recipients. Upon re-running the model with these additional paths, we found that modification 

indices for all other paths were low, suggesting that the addition of other paths would not improve 

model fit. Therefore, we arrived at the final structural model as shown in Figure 1 in the main text. 
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S u p p l e m e n t a r y  M a t e r i a l s  6  

 

ADDITIONAL RESULTS – OBJECTIVE 3 

 

Table S6.1. Factor loadings of measured items to latent factors in the final exploratory factor analysis 

model. 

Measured Variables 

Outcome: 

Caregiver 

distress 

CF 1:  

Caregiving 

burden 

CF 2: 

Disruption 

of family & 

social life 

CF 3: 

Caregiving 

network & 

support 

CF 4: 

Caregiving 

history 

CF 5: 

Positive 

emotional 

experiences 

Caregiving respondent to feel 

worried or anxious 
0.699 0.071 0.092 0.012 0.029 -0.011 

Caregiving caused 

respondent to feel 

overwhelmed 

0.674 0.052 0.138 0.068 -0.039 -0.041 

Caregiving caused 

respondent to feel lonely or 

isolated 

0.775 0.094 0.024 -0.062 0.011 0.039 

Caregiving caused 

respondent to feel short 

tempered or irritable 

0.589 -0.009 0.085 0.103 0.019 -0.218 

Caregiving caused 

respondent to feel resentful 
0.642 -0.041 -0.014 -0.003 0.002 -0.239 

Caregiving caused 

respondent to feel depressed 
0.915 -0.031 -0.044 -0.056 0.022 0.053 

How stressful caregiving has 

been 
0.638 0.112 0.127 0.037 0.014 -0.127 

Respondent helped with meal 

preparation, cleaning, 

laundry, or sewing 

0.072 0.489 0.024 0.064 -0.036 0.020 

Respondent helped with 

personal care 
0.065 0.711 -0.004 -0.018 0.017 0.023 

Respondent helped with 

medical treatments 
0.048 0.750 -0.025 0.059 0.012 -0.055 

Respondent helped with 

scheduling or care-

coordination 

-0.017 0.655 0.055 0.056 0.054 -0.203 

Respondent helped with 

banking, bill paying or 

managing finances 

-0.044 0.558 0.050 -0.029 0.016 -0.185 

Number of hours of help 

provided in an average week 
0.192 0.618 -0.010 -0.029 -0.050 0.073 

Respondent spent less time 

with family due to caregiving 

responsibilities 

0.046 -0.046 0.765 0.085 0.007 -0.110 

Respondent spent less time 

with friends due to caregiving 

responsibilities 

0.059 -0.011 0.860 0.125 -0.007 -0.015 

Respondent spent less time 

on social activities or hobbies 

due to caregiving 

responsibilities 

0.060 -0.024 0.889 0.052 -0.012 -0.021 
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Respondent spent less time 

on self care due to caregiving 

responsibilities 

0.221 -0.047 0.693 0.004 0.013 -0.074 

Respondent spent less time 

volunteering due to 

caregiving responsibilities 

-0.016 0.095 0.912 -0.119 0.001 0.159 

Respondent spent less time 

participating in political, 

social or cultural groups due 

to caregiving responsibilities 

-0.004 0.110 0.916 -0.131 -0.002 0.178 

To accommodate caregiving, 

family modified their life or 

work 

-0.114 0.053 0.230 0.577 0.001 -0.119 

To accommodate caregiving, 

close friends or neighbours 

provided help 

0.062 0.018 0.006 0.697 0.034 0.048 

To accommodate caregiving, 

spiritual community or 

cultural/ethnic groups 

provided help 

-0.016 0.018 0.006 0.638 0.089 0.070 

Respondent had occasional 

relief or respite care 
-0.033 0.241 0.034 0.405 -0.036 0.001 

Family or friends provided 

financial support 
0.180 -0.054 -0.043 0.464 -0.058 0.204 

Respondent received money 

from government programs 
0.176 0.237 -0.087 0.410 -0.052 0.044 

Respondent felt they had a 

choice in taking on 

caregiving duties 

-0.268 -0.154 -0.085 0.045 0.002 0.403 

Relationship with care-

recipients strengthened 
-0.031 -0.040 0.201 0.105 0.035 0.611 

Caregiving experience was 

rewarding 
-0.112 0.077 0.039 0.044 0.040 0.636 

Number of people respondent 

cared for other than their 

PCR 

0.007 0.011 0.003 0.000 0.907 0.044 

Number of years respondent 

provided care to people other 

than their PCR 

0.012 -0.006 -0.010 -0.002 1.000 -0.020 

 

CF: contributing factor of caregiver distress 

PCR: primary care-recipient 
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Table S6.2. Model fit indices of the exploratory factor analysis and structural equation modelling.  

 

 

Number of Free 

Parameters (df) RMSEA CFI TLI SRMR 

Cut-offs for good model fit N/A <0.06 >0.95 >0.95 <0.08 

Final EFA model 204 (270) 0.036 0.984 0.973 0.029 

Unadjusted SEM 156 (318) 0.026 0.979 0.972 0.043 

SEM – Adjusted for covariates, 

without additional paths based 

on modification indices 

187 (1217) 0.023 0.914 0.903 0.084 

Final SEM 237 (1167) 0.018 0.951 0.942 0.064 
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Figure S6.1. Diagrammatic representation of the unadjusted structural equation model. 

 

 

Note: Path coefficients of the five contributing factors on caregiver distress are standardized, and p-

values of all five factors are <0.01.  
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Figure S6.2. Diagrammatic representation of the structural equation model, adjusting for 

covariates, without additional paths suggested by the modification indices. 

 

 

PCR: primary care-recipient of the respondent 

CG: caregiver (i.e., respondent) 

Note: Path coefficients of the five contributing factors on caregiver distress are standardized and significant 

at p<0.01.  

 

 

 

 

 

 

 

 

 

 

 

 

 


