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THESIS ABSTRACT
Primary informal caregivers are mainly responsible for the care of persons with Alzheimer's disease (AD). Research has shown that the quality-of-life (QoL) experienced by unpaid caregivers of persons with AD is generally lower than the QoL of caregivers of persons who do not have AD. The literature does not report on any studies undertaken to examine whether caregivers' QoL is related to the level or quality of care that they provide to persons with AD. 
This thesis investigated the association between caregiver QoL and the level or quality of care provided. I conducted a systematic review and found no study designed specifically to examine this association. I included only one study in the systematic review because it contained variables that were relevant to caregiver QoL and the level or quality of care. However, this single included study did not specifically examine the association between QoL and level or quality of care. In addition, I could not find an instrument designed specifically to measure level or quality of care in AD. 
To answer this question, I contacted the authors of the single study included in the systematic review and obtained their dataset. Quantitative analysis of these data did not show a statistically significant association between caregiver well-being (surrogate for QoL) and level or quality of care. 
Further, I conducted a qualitative study of AD caregivers to obtain data on the components of a useful questionnaire for measuring level or quality of care. Caregivers suggested the development of a questionnaire that addresses the following areas: case management approach, increasing care demands due to declining status of the care recipient, social support, and the role of hired help. 
The thesis concludes with an integrative discussion of the aforementioned studies. I discuss important areas for future research, including the need for a longitudinal study.
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The studies presented in this doctoral thesis consist of work that was completed by the author in collaboration with Dr. Mark Oremus (thesis supervisor) and members of the thesis committee: Dr. Jenny Ploeg, Dr. Harry Shannon, and Dr. Parminder Raina. Dr. Oremus provided overall guidance in the design and execution of the studies completed as part of this thesis, as well as the write-up. All thesis committee members provided critical feedback on study proposals, design, thesis write-up, and related manuscripts. 
The author of this doctoral thesis (Afeez Abiola Hazzan) led all components of the research, including the development of the study protocol, objectives and aims, data collection and analysis, interpretation of results, thesis write-up, manuscript preparation, and revisions.


















































"Thanks be to God for His indescribable gift!"
(2 Corinthians 9:15)






















This thesis is dedicated to the memory of my mother, Mrs. Ramota Anike Hazzan. For her sacrifices of love.















ACKNOWLEDGEMENTS

I am truly blessed to be in the position I am today. My parents were not even college-educated and as a young child growing up, feelings of uncertainties about the future were never far from my mind. As providence would have it, however, I completed my bachelors at Lincoln University of Pennsylvania and dual-title Master’s degree at the Pennsylvania State University, both in the United States. Having the opportunity to now earn a doctoral degree was definitely more than I could have imagined. 
My completing a doctoral degree would not have been possible without the help of several amazing people. First, I would like to thank Dr. Mark Oremus, my PhD supervisor. While still living in the United States, I came across Dr. Oremus' profile on McMaster University website and after a few exchanges he agreed to be my supervisor. Dr. Oremus has been an excellent supervisor, guiding and mentoring me throughout the duration of my studies. He provided me with timely and constructive feedback and was an integral part of the successes I recorded during the course of completing my PhD degree. Thank you so much for everything!
I would like thank Dr. Jenny Ploeg, Dr. Harry Shannon, and Dr. Parminder Raina who are members of my doctoral committee.  I feel very privileged to have worked with such outstanding group of people who are true leaders in their fields. They provided me with the highest level of guidance I could have hoped for. Their timely feedback and willingness to meet are directly responsible for my being in the position to earn a doctoral degree. I hope the relationships we have developed over the years will continue to thrive even as I take the next steps in my career. Thank you all for your immense contributions to my career. I would also like to thank Dr. Kathy Georgiades for supervising my independent study and Dr. Lehana Thabane for serving as the member-at-large.
I'm also grateful to all the people involved in my doctoral research, including my research collaborators, assistants, volunteers, ethics boards, and all the participants in my qualitative study. I’m grateful to Ms. Mary Gauld for help with Distiller and article screening for my systematic review paper. I thank Ms. Maureen Rice for help with developing the literature search strategies. My appreciation goes to Dr. Christopher Patterson (Hamilton Health Sciences), Dr. Barbara Liu (Sunnybrook Health Sciences Centre) and Dr. David Cowan (St. Joseph's Healthcare Hamilton) for help with caregiver recruiting from their respective practices. I would like to thank Debi Banerjee for assistance with focus group facilitation. I express my gratitude to Dr. Laura Gitlin (Johns Hopkins University, USA) and Ms. Jeanine Parisi from Dr. Gitlin’s research team for providing me with access to the Philadelphia REACH I dataset.
Further, I thank Ms. Lorraine Carroll, Admissions Coordinator for the Health Research Methodology Program, who was instrumental to my positive experience in the HRM program. She pointed me to useful resources and made my transition to the HRM program easier. I appreciate the contributions of all the staff and faculty members in the HRM program to my learning experience. My gratitude also goes to the Ontario Training Center (OTC) in Health Services and Policy Research for giving me the opportunity to earn a graduate diploma alongside my PhD.
I cannot thank my family enough for their love and encouragement. I would like to thank my parents, Mr. & Mrs Hazzan, who are now deceased.  I thank my mother (Mrs Ramota Anike Hazzan) for her numerous sacrifices. She taught me the benefits of hard-work, perseverance, and investing in the future. Even in death, her selflessness and generosity continue to inspire me. This thesis is duly dedicated to her sweet memory. 
I thank my wonderful siblings (Mr. Olaseni Hazzan, Mr. Abiodun Hazzan, late Mrs Omobolaji Hazzan-Ekundayo, Mrs Afolake Hazzan, & Ms. Atinuke Hazzan) and their families for helping me along the way. My oldest brother (Mr. Olaseni Hazzan) facilitated my move to the United States and is always willing to help. I couldn't have been where I am today without the contributions that each of you made to my life at one point or the other. I'm grateful to Dr. & Mrs Fatunla for letting me complete the last two years of my secondary school education under their supervision. I thank my in-laws (Pastor & Pastor [Mrs] Oluyamoju) for their continuous love and support. 
Also, to all my friends, colleagues, acquaintances, past supervisors, and subordinates over the years, I say thank you. You all make me a better person.
I would like to give special thanks to my wife, Olufunke Hazzan, for her love and devotion to our family. I truly cannot thank you enough for all the sacrifices you have made for me. Despite all the uncertainties, you stood by me and gave your full support. You have definitely made me a better man. I love you so much and I am forever grateful to God for bringing us together. I thank my son Nathan Oluwadayomi Hazzan and my daughter Joanne Morayooluwa Hazzan. You are true leaders of tomorrow,  and we so much believe in your potentials to do exceedingly great things. 
Finally, I thank God for all his blessings and for giving me the ability to complete this degree. 'For in Him we live and move and have our being' (Acts 17:28). His unfailing love has truly become my testimony.





TABLE OF CONTENTS

Title Page……………………………………………………………………………………..I
Descriptive Note……………………………………………………………………………..II 
Thesis Abstract……………………………………………………………………………...III
Preface………………………………………………………………………………...…….IV Quotation…..........…………………………………………………………………………..V Dedication. .………………………………….……………………………………………..VI
Acknowledgements………………………….……………………………………………..VII 
Table of Contents………………………………………………………………………...…X
List of Tables………………………………………………………………………....….....XVI
List of Figures……………………………………………………………………....….......XVII

CHAPTER 1: GENERAL INTRODUCTION & THESIS OVERVIEW…..........….……..1
1.0 Introduction and Study Rationale ...............…………………………………………..…......1
  1.1 Thesis Overview………………...............................................................................…..............3
                           1.1.1 Outline of Thesis.............……..........………........……...…...........................3                  
References...........................................................................................................................................7
CHAPTER 2: REVIEW OF THE LITERATURE & DEFINITIONs OF KEY CONCEPts..................................................................................................................................10

2.0. Alzheimer's Disease and the Canadian Population………………………...…......................10
2.1. Alzheimer's Disease Caregivers.............……………………………..…………...................12
                2.1.1 Positive Aspects of Caregiving.............................................................................14
                2.1.2 Impact of Caregiving on Caregivers.....................................................................16
2.2. Defining Quality-of-life (QoL)...............................................................................................17
2.3. Level and quality of care in AD............……………………………………………….........19
2.4. Conceptual Framework for the Relationship between Quality-of-Life and the Level or Quality 
of Care Provided..........................................................................................……………….........20
2.5. Introduction to the First Manuscript ......................................................................................21
References.....................................................................................................................................23
CHAPTER 3: STUDY I- ASSOCIATION BETWEEN CAREGIVER QUALITY-OF-LIFE AND THE CARE PROVIDED TO PERSONS WITH ALZHEIMER’S DISEASE: SYSTEMATIC REVIEW ..............……………………………………………………….....31
3.0. Abstract………………………..………....................................................................…....31
3.1. Introduction...…………………………………........................................................….....32
3.2. METHODS…………………….........................................................................................34
               3.2.1 Data sources and selection......................…..................………….....................34
              3.2.2. Criteria for considering studies for this review.................................................35
                             3.2.2.1.Quality-of-life (QoL).........................................................................35
                 3.2.3 Definition of concepts related to QoL ...............................................................35
                               3.2.3.1. Caregiver well-being.........................................................................35
                               3.2.3.2. Social Support...................................................................................36
                              3.2.3.3. Caregiver Burden...............................................................................36
                              3.2.3.4. Caregiver Depression.........................................................................36
                              3.2.3.5. Caregiver Sleep..................................................................................36
                  3.2.4. Definition of level or quality of care.................................................................37
                                 3.2.4.1. Level of care.....................................................................................37
                                 3.2.4.2. Quality of care..................................................................................37
                  3.2.5. Assessment of Risk of Bias and GRADE..........................................................37
                  3.2.6. Data extraction....................................................................................................38
3.3. RESULTS.................................................................................................................................39
                  3.3.1. Methodological quality assessment.....................................................................40
                  3.3.2. Summary of extracted study................................................................................40
                             3.3.2.1. What is the relationship between caregiver QoL and level or quality of care provided to persons with AD?........................................................................................................43
                             3.3.2.2 Experimental Vs Control Group: Baseline and 6-month follow-up......44
                             3.3.2.3. Experimental  Group: Baseline to 6-month follow up..........................45
                             3.3.2.4. Control: Baseline to 6-month follow up................................................45
                  3.3.3. GRADE...............................................................................................................46
3.4 Discussion…….….....................................................................................................................47
3.5 Limitations.................................................................................................................................50
3.6 Conclusions………………........................................................................................................50
3.7 Acknowledgement……………….............................................................................................51
3.8. Introduction to the Second Manuscript......................................................................................51
References........................................................................................................................................52

CHAPTER 4: STUDY II- INVESTIGATING THE ASSOCIATION BETWEEN CAREGIVER QUALITY-OF-LIFE AND THE CARE PROVIDED TO PERSONS WITH ALZHEIMER’S DISEASE.....................................................................................................................................57

4.0 Abstract………………………...............................................................................................57
4.1 Background & Introduction……………................................................................................58
4.2 Methods…………...................................................................................................................61
              4.2.1. REACH I..................................................................................................................61
            4.2.2 Variables....................................................................................................................62
                               4.2.2.1. Main Effect Variable: Perceived Change Index (PCI).......................62
                               4.2.2.2. Outcome Variables: Level and Quality of Care Provided by Caregivers in AD..................................................................................................................................................63
                                4.2.2.3. Socio-demographic variables (covariates).........................................64              
             4.2.3. Statistical Analyses..................................................................................................65
4.3 Results………………………………………………………………......................…….......66
           4.3.1. Caregiver sample........................................................................................................66
           4.3.2. Change in PCI scores and quality of care over time..................................................67
           4.3.3 Caregiver Well-being (PCI) and level or quality of care............................................69
           4.3.4 Effect of caregiver socio-demographic characteristics...............................................69
4.4 Discussion…………………………………………….............................................................71
4.5 Conclusion……………………………....................................................................................74
4.6 Conflict of Interest...................................................................................................................75
4.7 Acknowledgements..................................................................................................................75
4.8 Introduction to the next chapter...............................................................................................75
References.....................................................................................................................................76

CHAPTER 5: STUDY III- CAREGIVER PERCEPTIONS REGARDING MEASUREMENT OF CARE IN ALZHEIMER’S DISEASE...............................................................................81

5.0 Abstract…………………………………..............................................................................81
5.1 Background & Introduction……………………………………...........................................82
5.2 Methods………………………………………………………………………......................87
                5.2.1 Study Design and Sampling.................................................................................87                
                5.2.3. Data Collection...................................................................................................88
                5.2.4. Data analysis.......................................................................................................90
                5.2.5. Study rigor..........................................................................................................91
                5.2.6. Ethics approval...................................................................................................91
5.3 Results………………………….…………..…………………………......................…........92
             5.3.1. Caregiver sample....................................................................................................92
             5.3.2. Caregiver perceptions of the CBS and CNS scales................................................94
5.4 Discussion…………………………………………………………….....................……....101
5.5 Strengths and Limitations…………………….....................................................................104
5.6 Conclusion……………………….………………………………………............…….......104
5.7 Conflict of Interest...............................................................................................................105
5.8 Acknowledgements..............................................................................................................105
5.9 Introduction to the next chapter...........................................................................................105
References................................................................................................................................106

CHAPTER 6:  INTEGRATIVE DISCUSSION, FUTURE DIRECTIONS, AND CONCLUSION........................................................................................................................111

6.0 Integrative Discussion……………………………..............................................………....111
6.1. Future Directions.................................................................................................................113
                  6.1.1. Proposed Longitudinal Study.........................................................................115

6.2. Strengths and Limitations of Thesis....................................................................................117 
6.3. Conclusions.........................................................................................................................117
References…………................................................................................................................119


APPENDIX A: STUDY I MANUSCRIPT- REPRODUCTION OF JOURNAL PUBLICATION..........................................................................................................................123
APPENDIX B: STUDY I PROTOCOL-REPRODUCTION OF JOURNAL PUBLICATION ….……………………….............................................................................................….............135
APPENDIX C: PROTOCOL FOR STUDY III.......................................................................141 
APPENDIX D: RESEARCH  INSTRUMENTS/QUESTIONNAIRES FOR QUALITATIVE  STUDY.........................................................................................................................................160
APPENDIX E: SOCIO-DEMOGRAPHIC (SD) QUESTIONNAIRE FOR QUALITATIVE STUDY..........................................................................................................................................164
APPENDIX F: SAMPLE FOCUS GROUP GUIDE FOR QUALITAIVE STUDY................166
APPENDIX G: SAMPLE LETTER OF INVITATION (Qualitative Study)............................169
APPENDIX H: SAMPLE TELEPHONE TRANSCRIPT.........................................................171
APPENDIX I: PERMISSION FROM DR. LAURA GITLIN TO USE REACH I DATASET........................................................................................................................................173   
APPENDIX J: STROBE STATEMENT.......................................................................................176
APPENDIX K: POST HOC POWER ANALYSIS.......................................................................181
APPENDIX L: MCMASTER REB APPROVAL LETTER.......................................................186
APPENDIX M: MCMASTER CONSENT FORMS.....................................................................188 APPENDIX N: ST. JOSEPH RESEARCH ETHICS BOARD APPROVAL FOR QUALITATIVE STUDY.................................................................................................................193
APPENDIX O:  ST JOSEPH CONSENT FORMS.......................................................................199
APPENDIX P: SUNNYBROOK RESEARCH ETHICS BOARD APPROVAL FOR QUALITATIVE STUDY.................................................................................................................204
APPENDIX Q: SUNNYBROOK CONSENT FORMS.................................................................207 





LIST OF TABLES

Table 3-1: Basic study description and data……………………………………………...........42
Table 3-2: Association between QoL and level or quality of care……………..........................43
Table 3-3: GRADE Results …....................................................................................................47
Table 4-1. Caregiver Demographics at Baseline.........................................................................68
Table 4- 2. Regression coefficients (95% CI).............................................................................70
Table 5-1. Demographic characteristics of caregivers.................................................................93
Table 5-2.  Caregiver Perceptions of Instruments.......................................................................99

[bookmark: LIST_OF_FIGURES]



















LIST OF FIGURES

Figure1-1: Thesis Flow Diagram............................................................................................................9
Figure 2-1: Conceptual Framework for Caregiver QoL and Level or Quality of Care.........................22
Figure 3-1: Study flow diagram.............................................................................................................39




	
 







	

PhD Thesis - Afeez Abiola Hazzan
McMaster University, Clinical Epidemiology & Biostatistics


I

XVII


CHAPTER 1: GENERAL INTRODUCTION & THESIS OVERVIEW
1.0. Introduction and Study Rationale
Alzheimer's disease (AD) is a neurodegenerative disorder that is characterized by a progressive decline in cognitive and functional abilities [1]. Symptoms often begin with memory loss and progress to an inability to perform basic activities of daily living (e.g., bathing, eating) [2]. Approximately 40,000 Canadians develop the disease annually and projections suggest the total number of Canadians with AD and other dementias could rise to 1.4 million people by 2030 [3].

Primary informal caregivers of persons with AD (hereinafter called 'AD caregivers' or ‘caregivers’) provide a substantial amount of the care and support for persons with AD. In 2010, informal caregivers in Canada provided over 230 million hours of care to persons with Alzheimer’s disease and other dementias [3]. These caregivers are usually close relatives or friends of their ‘loved ones’ with AD [4]. 

The burden of caregiving in AD is tremendous and caregivers have been called the “hidden victims” of the disease [5]. The burden impacts caregivers differently depending on the stage of AD [3]. For example, caregivers of persons with mild AD will typically express lower levels of burden compared to the caregivers of persons with moderate AD. As AD progresses, caregivers watch their loved ones deteriorate at the same time as they are called upon to perform an ever-increasing number of tasks that ultimately include helping loved ones with basic activities such as toileting and dressing. Even after institutionalization, which generally occurs in the late moderate or severe AD stage, caregivers often still perform some caregiving activities such as legal representation and financial management. The strain of caregiving, coupled with emotional stress and a sense of being ‘trapped’ in the caregiving role, are among the leading reasons caregivers cite for institutionalizing their loved ones [6].

Strains, stress, and feelings of being ‘trapped’ are factors that can negatively affect a caregiver’s quality-of-life (QoL). The important criteria that are considered in assessing QoL include the caregiver's views of her or his own health and well-being in the areas of physical, psychological, and social functioning [7]. Clinicians and policymakers are interested in measuring QoL to inform patient management strategies and policy decisions [7].

The QoL experienced by AD caregivers has been shown to be lower than the QoL of caregivers for persons who do not have AD [8]. Research has shown that lower QoL can increase absences from work and reduce job productivity [9]. In the domain of care provision, these workplace productivity issues might translate into declining ‘caregiver productivity’, which is conceived as the level and quality of care that caregivers provide to persons with AD. 

The need to study factors that affect care provision in AD is timely and urgent, especially given Canada’s aging population, the increasing number of persons who will be diagnosed with AD in the future, the rising cost of the disease (i.e., from $3.9 billion in 1999 to $15 billion in 2010) [3], and the absence of a cure. Results from studying care provision factors could help caregivers, caregiver support organizations, and policymakers make informed decisions about programs to optimize the care that persons with AD receive from their caregivers. Examples of potential programs include enhanced respite care to relieve caregivers from the responsibility of providing all of the care required by their loved ones. This relief could help decrease caregiver stress and reinvigorate the level and quality of care that caregivers provide to their loved ones with AD.

Given the above, this thesis will address the following research question: What is the relationship between caregiver QoL and level or quality of care provided to persons with AD? Level of care is defined as the amount of care that caregivers provide to their loved ones with AD. Quality of care is concerned with caregivers’ self-reported proficiency in caregiving, including mastery of the caregiving process as well as skill enhancement [10, 11]. These concepts are further discussed in Section 2.2 below. 

1.1. Thesis Overview
1.1.1. Outline of Thesis
This thesis includes the three linked studies described in Section 1.1 above: (a) the systematic review (Chapter 3), (b) quantitative data analysis (Chapter 4), and (c) a qualitative study (Chapter 5). These studies are presented in the following chapters as manuscripts. The systematic review [11] and an earlier protocol for this review [12] have already been published in peer-reviewed journals (Appendices A and B). A protocol was also developed for the qualitative portion of the thesis (see Appendices C-H for the protocol and other materials related to the study). A formal protocol was not developed for the analysis of the quantitative data. However, the doctoral candidate (AAH) descriptively explored the quantitative dataset and developed an analysis plan under the oversight of a biostatistician. The manuscripts for the quantitative and qualitative studies will be submitted to peer-reviewed journals in Fall 2014.

The systematic review identified a dearth of research examining the relationship between caregiver QoL and the level or quality of care provided to care recipients with AD. The review identified one study that tangentially addressed the topic [10], but the information contained in this study’s published journal article addressed a different set of research questions. Thus, the study’s findings could not be used to directly answer the research question in this thesis. However, the lead author of the study (Dr. Laura Gitlin – Director, Center for Innovative Care in Aging – School of Nursing – Johns Hopkins University) provided us with access to her dataset (Appendix I), which enabled some quantitative analyses to be performed in order to explore the research question (Chapter 4). 

The systematic review suggested that the primary reason for an absence of research into the link between QoL and level or quality of care was the absence of an instrument for measuring level or quality of care in AD. To facilitate further research in this area, qualitative interviews were conducted with family caregivers of persons with AD to identify key domains that could inform the development of a relevant questionnaire (Chapter 5). Thus, the qualitative study flowed from a knowledge gap identified in the quantitative component (Figure 1-1). 

The next five chapters of this thesis are organized as follows:

Chapter 2, ‘Review of Literature and Definition of Key Concepts’, reviews the literature related to caregiver QoL and level or quality of care. Key terms and concepts are also reviewed in this chapter to set the context for the three manuscripts (Chapters 3, 4, and 5) included in this dissertation. 
Chapter 3, ‘Association between Caregiver Quality-of-life and the Care Provided to Persons with Alzheimer’s Disease: Systematic Review’, is the first of the three manuscripts that comprise the thesis. In this paper, a systematic review of the literature was performed to examine whether an association exists between the quality-of-life of primary informal AD caregivers and the level and quality of care that these caregivers provide to their loved ones with AD. The systematic review found no study designed specifically to examine the relationship between caregiver QoL and level or quality of care provided; however, the lone study (authored by Gitlin et al.) [10] included in the review did tangentially examine this relationship. The included study used data from the Philadelphia site of the Resources for Enhancing Alzheimer’s Caregiver Health (REACH I) project to assess the effect of an intervention (i.e., the Home-Environmental Skill Building Program) on caregiver well-being. While somewhat relevant, the published study results were of limited applicability to assessing the association between AD caregiver QoL and the level or quality of care provided to persons with AD.

Chapter 4, ‘Investigating the Association between Caregiver Quality-of-life and the Care Provided to Persons with Alzheimer's Disease’, built on the systematic review discussed in Chapter 3. The REACH I dataset contained variables that were potentially useful for examining the relationship between caregiver QoL and level or quality of care. These relevant variables included the Perceived Change Index (caregiver well-being), the amount of time spent per week providing care to the care recipient (level of care), caregiver mastery (quality of care), and task management (quality of care). In the study described in Chapter 4, the 12-month follow-up data from the Philadelphia site of REACH I were used to examine the relationship between caregiver QoL and the level or quality of care provided by caregivers to persons with AD. Analyses of the quantitative data did not show a statistically significant relationship between caregiver well-being (surrogate for QoL) and level or quality of care.

Chapter 5, ‘Caregiver Perceptions Regarding Measurement of Care in Alzheimer’s Disease’, reports on the qualitative study undertaken to address one of the factors contributing to a dearth of research in this area, namely the absence of a questionnaire designed specifically to measure level or quality of care in AD. In this study, primary informal caregivers were interviewed to obtain their views on the type of questionnaire that would be suitable to assess level or quality of care in AD. Overall, caregivers preferred a questionnaire with the following characteristics: case management approach to caregiving, increasing care demands in relation to the declining status of the care recipient, social support for caregivers, and role of hired help.

Chapter 6, ‘Integrative Discussion, Direction for Future Research and Conclusions’, is the concluding chapter of this thesis. This chapter integrates the three studies comprising the thesis to demonstrate how they advance knowledge about the relationship between AD caregiver QoL and the level or quality of care provided to care recipients with AD. Implications of the overall findings and directions for future research are discussed. Results from the thesis could inform caregivers, caregiver support organizations, and policymakers about the need for programs to optimize the care that persons with AD receive from their caregivers. 
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CHAPTER 2: REVIEW OF THE LITERATURE & DEFINITIONS OF KEY CONCEPTS
2.0. Alzheimer's Disease and the Canadian Population
Dementia is a general term used to describe a group of diseases that develop as a result of death or malfunction of the nerve cells that control the brain [1]. The death or malfunction of these cells prompts impairments in memory and eventually leads to an inability to perform many basic and instrumental activities of daily living. Persons with dementia may also develop behaviour or mood problems [2]. 

Alzheimer's disease (AD) is the most common type of dementia; 80% of dementia diagnoses are of the Alzheimer type [2]. In AD, alterations in brain functions are progressive, starting with forgetfulness and ultimately resulting in the inability to carry out basic functions such as eating or bathing [3]. No cure for AD currently exists [3]. AD is not a normal part of aging [4], but older age is the greatest risk factor for the disease [1].

A typical early clinical symptom of AD is difficulty remembering names and recent events. Apathy, depression, and disorientation may occur as the disease progresses [5]. Over time, patients lose the ability to perform instrumental activities of daily living (IADL), including preparing meals, managing money, shopping, performing housework, and using a telephone [3]. In the later stages of the disease, patients go on to lose the ability to perform basic activities of daily living (ADL), which include bathing or showering, dressing, getting in and out of bed or a chair, using the toilet, and eating [3]. The mix and range of lost abilities varies across patients.
AD is most commonly diagnosed in people who are aged 65 years or older [6]. According to results from the Canadian Study of Health and Aging, 8% of all persons aged 65 years or older, and 34.5% of all persons aged 85 years or older, who live in Canada meet the criteria for AD or other dementias [7]. In a population of approximately 35 million people, more than 750,000 persons are currently living with AD or other related dementias in Canada [7]. Women represent 72% of all cases of Alzheimer's disease in Canada [8].

Canada has been experiencing high growth rates in the older adult population due to advances in medical technology [8]. In the coming decades, expectations suggest many more people will be diagnosed with AD and other dementias [9, 10]. The number of persons diagnosed with AD in Canada could reach 1.1 million by 2038 [8].

AD is a syndrome that cannot be pathologically identified prior to autopsy [2]. Diagnosis is therefore based on a combination of assessments that include patient history, cognitive testing, and clinical tests to rule out other causes of dementia. Three sets of diagnostic guidelines exist for AD: the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer's Disease and Related Disorders Association (NINCDS-ADRDA) guidelines [11], the newly developed National Institute on Aging-Alzheimer's Association (NIA-AA) guidelines [12], and the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) [13].  A newer version of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) is also available and is being used by some physicians to diagnose AD in Canada [14].

The traditional NINCDS-ADRDA approach is based on a physician's clinical judgement about the cause of an individual's symptoms, taking into consideration reports from the individual, family members, and friends; results of cognitive tests; and a general neurological assessment [11]. The revised criteria and guidelines proposed by the NIA-AA recognize three stages of AD, i.e., preclinical AD (brain changes that precede the development of symptoms), mild cognitive impairment (MCI) due to AD, and dementia due to AD (clinically symptomatic disease) [12]. The NIA-AA guidelines also require the incorporation of a biomarker into the diagnostic regimen (e.g. level of β-amyloid or damaged nerve cells in the brain) [15].

Many physicians in Canada diagnose AD and other dementias by referring to the criteria given in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) [14]. These criteria are: (1) memory decline in at least one of four cognitive abilities: ability to generate coherent speech or understand spoken or written language; ability to recognize or identify objects if sensory function is intact; ability to execute motor activities, assuming intact motor abilities, sensory function and comprehension of the required task; and ability to think abstractly, make sound judgements, and plan and carry out complex tasks; (2) the decline in cognitive abilities must be severe enough to interfere with daily life [14]. 

2.1. Alzheimer’s Disease Caregivers 
Caregiving refers to attending to another individual's health needs [2, 16]. Primary, informal caregivers provide a substantial amount of the care and support for persons with AD. As opposed to formal caregivers, informal caregivers are not paid for the care they provide [17]. These caregivers are usually close relatives (e.g., spouses, children) of their ‘loved ones’ with AD [18]. Studies examining the demographic profile of AD family caregivers in Canada and the United States found that 62 percent of these caregivers were women, 23 percent were 65 years of age and older, 50 percent had some college education or beyond, 59 percent were currently employed (including students and homemakers), and 70 percent were married or in a long-term relationship [16].

In Canada, informal caregiving is an important component of the overall care and management of persons with AD. This is because the Canadian healthcare system does not provide taxpayer-funded informal care. Due to the effects of the disease, patients quickly lose the ability to care for themselves and their relatives must close the gap by either providing care themselves or hiring someone to do it. 

AD caregivers perform a myriad of duties ranging from shopping for their loved ones’ groceries, helping with medications, managing finances and legal affairs, guarding against wandering, managing behavioural problems, arranging medical care, and helping with basic and instrumental activities of daily living [17]. Caregiver duties vary depending on the clinical presentation of disease in their loved ones. The caregiving role becomes more demanding as the disease progresses over time. Although many caregivers derive personal satisfaction from caregiving, the quality-of-life (QoL) experienced by AD caregivers has been shown to be lower than the QoL of caregivers for persons who do not have AD [18]. Consequently, the burden of caregiving in AD is tremendous and caregivers have been called the “hidden victims” of the disease [19].

Many factors are responsible for low QoL among AD caregivers. First, these caregivers generally spend more time providing care than do non-AD caregivers. Findings from the Metlife Study of Alzheimer's Disease suggest that 40% of primary AD caregivers provide more than 40 hours a week of care, compared to 28% of primary caregivers for persons with other chronic diseases besides AD [20]. The average number of hours that caregivers spend in their role increases with disease severity, making caregivers of persons with moderate or severe AD particularly prone to having lower QoL [20].

The strain of performing the tasks associated with caring for someone with AD, coupled with emotional stress and a sense of feeling ‘trapped’ in the caregiving role, are among the leading 
reasons caregivers cite for institutionalizing their loved ones [21]. Even after their loved ones are institutionalized, most primary informal caregivers continue to perform tasks like managing finances or legal affairs and arranging medical care [22]. Some caregivers may experience improvements in QoL after institutionalization because much of the daily burden of caring has been transferred to paid staffers.

2.1.1. Positive Aspects of Caregiving
Other studies have highlighted the positive aspects of caregiving in AD. Many primary, informal caregivers have reported a high sense of satisfaction knowing that their loved ones are receiving personalized care, as opposed to more formalized institutional care [23]. Findings from a study enrolling 80 spousal caregivers of hospice patients with dementia or lung cancer shows that objective measures of patient impairment or amount of care provided are not strong predictors of caregiver depression or life satisfaction [24]. The authors also showed that female gender, caregiver health problems, and negative social interactions were risk factors for poorer caregiver well-being. On the other hand, caregivers who subjectively appraised caregiving tasks as less stressful, who found meaning and subjective benefits from caregiving, and with more social resources had lower depression and higher life satisfaction [24].

In a study using 289 caregivers derived from the Canadian Study of Health and Aging, 73% of the caregivers identified at least one positive aspect of caregiving (e.g., feelings of fulfillment) [25]. Further, a study examining the relationship between self-efficacy and positive aspects of caregiving among 57 family members caring for their loved one with AD found that self-efficacy (defined as the perceived ability to successfully manage the demands of a specific situation) accounted for a significant percentage of the variance in positive aspects of caregiving after controlling for other factors commonly associated with positive aspects of caregiving including caregiver demographics, care recipient neuropsychiatric symptoms, and caregiver depression [26]. These findings suggest that high self-efficacy relates to caregivers' perception of positive aspects of the caregiving experience.

Indeed, the satisfaction derived from caring for a loved one with AD is a major motivating factor for family caregivers who otherwise would have found the role to be too challenging. These caregivers often sacrifice by continuing to care for their loved ones despite challenges in their own personal situation (e.g. health and finances) [21]. 


2.1.2. Impact of Caregiving on Caregivers
Many AD caregivers find their role stressful and demanding despite the positive aspects reported in Section 2.1.1 above [18-21].  In a recent study by the Alzheimer's Association, 61% of family caregivers of people with AD rated the emotional stress of caregiving as high or very high [1]. In another study, 33% of women caring for their husbands with AD reported symptoms of depression [27].
 
Caregiving also impacts physical health and many AD caregivers experience long-term deleterious effects on their general well-being, including increased risks for chronic disease, physiological changes (e.g. obesity, high blood pressure, and high cholesterol), higher health care utilization, and premature death [1]. In a meta-analysis to compare the physical health of AD family caregivers with demographically (e.g. age, sex, income, etc.) similar non-caregivers, the authors found that caregivers exhibited a greater risk for health problems than did non-caregivers [28]. 

The emotional and physical demands of caregiving could negatively affect caregiver QoL and reduce caregiver performance [29-31]. Research has shown that lower QoL can increase absences from work and reduce job productivity [32]. In the domain of care provision, it is possible that these workplace productivity issues might translate into declining levels or quality of care that caregivers are able to provide to care recipients. 

To the best of our knowledge, there has been no research conducted to investigate whether lower caregiver QoL (both pre-existing QoL or changing QoL as a function of caregiving) affects the level or quality of care that caregivers provide to persons with AD. Literature searches in databases (Medline, PsycINFO, BIOSIS Previews, EconLit, Cochrane Reviews, and Social SciSearch) did not yield similar information for two other chronic, degenerative diseases (i.e., Parkinson’s disease [PD] and multiple sclerosis [MS]). The intent of looking at PD and MS was to see if any disease-specific literature might contain a discussion of caregiver QoL and the level or quality of care provided to care recipients. The search suggests that no research has been done to examine these relationships in chronic diseases. This thesis aims to close the gap in knowledge by examining the topic in relation to AD. 

2.2. Defining Quality-of-life (QoL)
The concept of QoL is multi-faceted and may be defined in several ways [33]. The World Health Organization’s general definition of QoL is “the individual’s perceptions of their position in life in the context of the culture and value system in which they live, and in relationship to their goals, expectations, and standards” [34, 35]. QoL has also been defined as the general “well-being” of individuals and societies [36]. The University of Toronto’s Quality-of-life Research Unit defined QoL as the “degree to which a person enjoys the important possibilities of his or her life" [37].
 
Researchers use instruments (usually questionnaires) to measure QoL. Generic instruments are intended for use across populations and disease areas, whereas disease-specific QoL instruments are intended for use in particular populations [38]. The most common approach to measuring QoL involves the use of scales, several of which have been developed for healthcare research. Popular, generic, health-related QoL scales include the Short Form 36 (SF-36) [39], EuroQoL Group’s EQ-5D [40], and the World Health Organization Quality-of-life-BREF (WHOQOL-BREF) [41]. Other QoL scales, such as the Quality-of-life – Alzheimer’s Disease (QOL-AD) scale [42] and Dementia Quality-of-life (DEMQOL) measure [43], were developed for use in specific (primarily patient) populations or diseases. Disease specific instruments are used when the focus is on single disease states, patient groups, or areas of function. On the other hand, generic instruments are used when the goal is to generate health profiles and health utilities [44]. A health utility index score ranges from 0 (death) to 1 (perfect health), with scores less than 0 indicating health states worse than death [45]. 

Some recent studies have examined the QoL of persons with AD and their caregivers without defining the concept of QoL itself [46, 47]. In this thesis, QoL is conceived as health-related quality-of-life (HRQOL). HRQOL has been described as a “global measure of perceived well-being” [48, 49]. The word 'global' in this definition refers to a person's all-around QoL as related to health. The important criteria to consider in defining HRQOL as conceived in this thesis would be the respondent's views of her own well-being in the areas of physical, psychological, and social functioning [49]. Many questionnaires exist to measure well-being, including the Perceived Change Index (PCI) [50]. The PCI is a validated self-report measure that can serve as an indicator of caregiver appraisal of their own well-being in research and clinical practice [51]. The PCI was specifically developed for the Resources for Enhancing Caregiver Health (REACH I) study [51] (see Section 4.2.1 below). Additional information about the PCI, including the rationale for using this tool in the thesis, is presented in Section 4.2.2.1.

2.3. Level and quality of care in AD
Level and quality of care are considered to be separate concepts. In general, level of care concerns the amount of time that caregivers devote to caring for their loved ones with AD, i.e., the total number of estimated hours per day for which caregivers are actually doing things for care recipients. Level of care could also be subdivided into the number of estimated hours that are devoted to helping loved ones perform specific types of tasks, e.g., instrumental activities of daily living (IADLs) such as cooking, driving, and shopping [52]. It is important to examine the amount of time devoted to caregiving because time spent providing care cannot be used for other important activities such as work, leisure, and social relationships. This could contribute to stress, burden, and lower QoL.   

Defining quality of care is cumbersome given the multiplicity of factors (e.g., measuring the quality of care received from the perspective of the caregiver or care recipient) that need to be considered for the definition to be complete [53]. A number of definitions have been proffered for quality of care, including one by the Institute of Medicine, which defined quality as the 'degree to which health services for individuals and populations increase the likelihood of desired health outcomes' [54]. Indeed, 'quality’ care goes beyond simply meeting patients’ health needs. It involves the provision of care that surpasses the minimum standard required to achieve favorable patient outcomes  [54]. Measuring quality of care in AD is thus an important means of improving health outcomes among care recipients. The assumption is that poor-quality care amounts to little or no care and better-quality care leads to improved health outcomes at both the individual and population levels [53].

In this thesis, quality of care is operationalized as caregivers’ self-reported proficiency in caregiving, including caregiver mastery (this includes questions about how often caregivers feel they should be doing more for care recipients) and task management (e.g., successful use of short instructions to communicate with loved ones) [51, 52]. Additional information about caregiver mastery and task management is presented later in the thesis (Section 4.2.2.2).

2.4. Conceptual Framework for the Relationship between Quality-of-Life and the Level or Quality of Care Provided to Persons with AD
No conceptual framework exists to specifically explain the link between caregiver QoL and the level or quality of care provided in AD. However, research evidence does link lower QoL to greater absences from work and reduced job productivity [32]. Considering the evidence showing reduced QoL among AD caregivers [18-20], the productivity issues observed in workplace settings might translate into declining levels or quality of care in caregiver settings. 

In a recent study, Van Houtven, Voils, and Weinberger examined caregiver interventions that could improve the quantity (level) and quality of informal care [55].  After systematically reviewing 121 reports of caregiver interventions (e.g. caregiving skill enhancement, task management training, and management of problem behaviour), Van Houtven et al. developed an organizing framework detailing the components of caregiving activities, as well as caregiver and care recipient outcomes, that could be affected by any of these interventions. This framework is relevant to the present study because it examines the quantity (i.e. level) and quality of informal care provided by caregivers [55]. Van Houtven et al. even acknowledge the dearth of tools to measure quality of care.

On account of the Van Houtven et al. framework’s relevance, it was adapted for this thesis (Figure 2-1) to show how caregiver QoL may influence the level or quality of care provided to care recipients, controlling for important caregiver and care recipient baseline characteristics (e.g. age, gender, economic status, and severity of illness/length of caregiving). These baseline characteristics are important because they could affect caregiver QoL as well as the level or quality of care provided to care recipients (for example, older caregivers may provide lower levels of care compared to younger caregivers).

Overall, the framework in Figure 2-1 depicts the assumption that changes in caregiver QoL could influence level or quality of care provided to persons with AD. This assumption is examined in the remainder of this thesis.

2.5. Introduction to the First Manuscript 
The next chapter contains the first manuscript of this thesis, which is titled “Association between Caregiver Quality-of-life and the Care Provided to Persons with Alzheimer’s Disease: Systematic Review.” In this manuscript, the literature was systematically reviewed to examine whether published evidence exists regarding an association between the QoL of primary informal AD caregivers and the level or quality of care that these caregivers provide to their loved ones with AD. 
Figure 2-1. Conceptual Framework for Caregiver QoL and Level or Quality of Care Provided to Persons with AD (Adapted from Van Houtven, Voils, & Weinberger, 2011)
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CHAPTER 3: STUDY I
ASSOCIATION BETWEEN CAREGIVER QUALITY-OF-LIFE AND THE CARE PROVIDED TO PERSONS WITH ALZHEIMER’S DISEASE: SYSTEMATIC REVIEW
3.0 ABSTRACT
We reviewed the literature to examine whether an association exists between the quality-of-life (QoL) of primary informal Alzheimer's disease (AD) caregivers and the level and quality of care that these caregivers provide to their loved ones with AD. We obtained studies focusing on the care that these caregivers provide for their family members with AD. Our outcome of interest was level or quality of care and the independent variable was caregiver QoL. We extracted data in tabular form and used a narrative synthesis approach to describe our findings. Only one relevant study was included in the review. Overall, the evidence was equivocal regarding the associations between caregiver QoL and the level or quality of care in AD.
This study has been published as a peer-reviewed journal article (see Appendix A). The reference is: 
Hazzan, A.A., Shannon, H., Ploeg, J., Raina, P., Oremus, M. (2014). Association between Caregiver Quality-of-life and the Care Provided to Persons with Alzheimer’s Disease: Systematic Review. Advances in Alzheimer’s Disease, 3, 44-53.
The protocol for this study was also published (see Appendix B): 


Hazzan, AA., Ploeg, J., Shannon, H., Raina, P., Oremus, M. (2013). Association between caregiver quality-of-life and the care provided to persons with Alzheimer's disease: protocol for a systematic. Systematic Reviews: 13;2:17.

3.1. INTRODUCTION
Alzheimer’s disease (AD) is a type of dementia characterized by progressive declines in cognitive and functional abilities [1]. Its symptoms often begin with memory loss and progress to an inability to perform basic activities of daily living (e.g., dressing, feeding); persons with AD eventually become completely reliant on third-party care [2]. 

The impact of AD is global. An estimated 5.4 million people in the United States had AD in 2012, including 5.2 million people aged 65 and older [3]. In Canada, projections show the number of cases of AD could increase to 509,000 in 2031 from the current figure of 300,000 [4,5]. Also, the proportion of people living with dementia in North America will increase to 63% over the next twenty years [6]. About 36 million people world-wide were living with AD in 2010 and this figure is set to top 115 million people by 2050 [4]. Further estimates suggest that AD will affect nearly 1 in every 85 people around the world over the next 40 years [6].

Caregivers provide critically needed care for persons with AD because cognitive decline ultimately prevents people diagnosed with AD from functioning independently. Primary informal caregivers (e.g., spouses, children) are not paid for the care they provide. These caregivers perform comprehensive duties such as shopping for groceries, helping with 
medications, managing finances and legal affairs, guarding against wandering and other unsafe practices, bathing, dressing, and making arrangements for medical care [7]. Even when persons with AD move to assisted living facilities, most primary caregivers continue to provide help with grooming [8,9]. 

Due to the many tasks required of AD caregivers, the emotional and physical demands of caregiving are high. Consequently, unpaid family caregivers in AD usually have lower QoL than caregivers for persons who have not been diagnosed with AD [10]. Since lower QoL has been shown to increase work absenteeism and reduce productivity in workplace settings [11], it is possible that the demands of caregiving might also lead to declining ‘caregiver productivity’ in care provision. We hypothesized that caregiver QoL might affect caregivers’ ability to provide care. Indeed, the strain of performing caregiver tasks has been cited as one of the leading reasons why caregivers institutionalize their loved ones [12,13].

The current review investigated the association between the QoL of primary informal AD caregivers and the level and quality of care that these caregivers provide to their loved ones with AD. We addressed the following research questions:
1. What is the relationship between caregiver QoL and level of care?
2. What is the relationship between caregiver QoL and quality of care?


3.2. METHODS
3.2.1. Data sources and selection
A protocol detailing the methods for this systematic review has been previously published (PROSPERO registration number: CRD42013003613) [14]. Briefly, we searched CINAHL, Cochrane Central-OVID, Embase-OVID, Medline-OVID, PsycINFO-OVID and Business Source Complete from database inception through December 2012. The search strategy was adjusted for the specific nuances of each database. Internet searches were also performed in order to identify grey literature. 

An experienced medical librarian conducted the literature search (databases and internet) and uploaded the results to DistillerSR. DistillerSR is an online application specifically designed for conducting the screening and data extraction phases of systematic reviews. Standardized screening forms were developed for this study and uploaded onto Distiller. All screening and data extraction were done on DistillerSR.

Titles and abstracts of studies identified in the literature search were independently screened by two reviewers. Studies meeting the eligibility criteria, or studies whose titles and abstracts did not provide sufficient information to assess eligibility, advanced to full-text screening. During full-text screening, two reviewers independently read each entire paper and assessed eligibility. Conflicts were resolved through reviewer consensus or by the involvement of a third reviewer.

3.2.2. Criteria for considering studies for this review
We included studies dealing with primary informal caregivers of community-dwelling persons with AD. We included studies with QoL as the independent variable and outcomes pertaining to level or quality of care. 

3.2.2.1. Quality-of-life (QoL):  The concept of QoL may be defined in several ways.  The World Health Organization defines QoL to refer to a person’s state of complete physical, mental, and social well-being [15]. Though complex to describe, QoL has often been defined as “the degree to which a person enjoys the important possibilities of his or her life”[16]. 

QoL may be measured using scales, several of which have been developed for healthcare research [17]. Other generic, health-related QoL scales include the Short Form 36 (SF-36) [18], EuroQoL Group’s EQ-5D [19], and the World Health Organization Quality-of-life-BREF [20]. 

We included any study measuring caregiver QoL, regardless of how the construct was defined or measured. In addition to QoL, studies examining the impact of constructs that are closely related to QoL (e.g., well-being, social support, caregiver burden, depression) were treated as if they measured QoL. 

3.2.3. Definition of concepts related to QoL
3.2.3.1. Caregiver well-being: The concept of well-being is closely related to QoL. In the context of caregiving, it is concerned with caregivers' basic human needs and their satisfaction with activities of daily living. Caregiver well-being has several components including social, physical, emotional, and spiritual [15]. In health research, well-being is generally measured by asking respondents to evaluate their state over a given period of time. 

3.2.3.2.  Social Support: Social support is a multidimensional construct of the extent to which individuals receive emotional support, assistance, information, guidance and feedback, personal support, and companionship from family members, friends, co-workers, other persons (for example, acquaintances, religious leaders, therapists), or organizations (for example, caregiver support groups) [21]. 

3.2.3.3. Caregiver Burden: Caregiver burden is an important component of QoL. It is operationalized by any construct representing the physical, emotional, and financial strain of providing care for a loved one with AD. The Zarit Burden Interview (ZBI) is a widely used instrument for measuring caregiver burden [10, 22].  

3.2.3.4. Caregiver Depression: Although depression is a key element of QoL, it is also an important construct on its own. Indeed, depression is one of the common side effects of long-term caregiving [23]. Depression can be measured by several instruments, including the Center for Epidemiologic Studies-Depression (CES-D) scale [24,25].

3.2.3.5. Caregiver Sleep: There is a strong association between sleep disturbances and depression which impacts quality-of-life [26]. Caregivers of persons with AD generally report high level of sleep problems, and the Caregiver Sleep Questionnaire is a common way to measure the quality, quantity, and the frequency of seven sleep problems during the past month [27]. 

3.2.4. Definition of level or quality of care
3.2.4.1. Level of care: Level of care outcomes were measured as total hours per day that caregivers were doing things for care recipients (CR) and total hours per day that caregivers were helping CR with Instrumental Activities of Daily Living (IADLs) (“About how many hours a day do you estimate that you are actually doing things for care recipient?").

3.2.4.2. Quality of care: Quality of care outcomes were measured as caregiver proficiency in caregiving. Proficiency included caregiver mastery (“How often do you feel you should be doing more for care recipient?") and skill enhancement as measured by the Task Management Strategy Index or TMSI ("To what extent were positive caregiving strategies used to manage activities of daily living [ADL], dependence and problem behaviors?"). 

3.2.5. Assessment of Risk of Bias and GRADE
Each included study was assessed for risk of bias by two raters using the Cochrane Risk of Bias Tool v5.1[28-30]. We rated risk of bias on the three domains identified in the tool, namely blinding of outcome assessment, incomplete outcome data, and selective reporting. The overall risk of bias was judged by using the ratings on the individual domains and any instructions for overall assessment that the tool might contain. The overall risk of bias was classified as ‘low’, ‘high’, or ‘unclear’. 
In addition to assessing the risk of bias, we also used the Grading of Recommendations Assessment, Development and Evaluation (GRADE) to rate the level of evidence and to make judgements regarding whether the evidence is convincing enough already, such that future evidence is unlikely to change our conclusions. Studies were rated on the type of evidence (for example, RCT or observational), consistency, directness, precision and quality. The overall GRADE score, which reflects the average of the ratings on each of the dimensions above, was categorized as ‘high’, ‘moderate’, ‘low’, and ‘very low’[31].

3.2.6. Data extraction
A data extraction form was developed to collect the following information from included articles: study characteristics, participant characteristics (e.g., type and number of caregivers and care recipients, caregiver relationship to care recipient, living situation, age, AD diagnostic criteria), and results (e.g., quality-of-life, quality of care, level of care).

The data extraction form was piloted by two reviewers and further refined as necessary. Two reviewers independently extracted all data and met to resolve discrepancies by consensus. 

Whenever consensus could not be reached, a third reviewer was asked to adjudicate. In cases where studies reported outcome results over different time periods, we extracted data from each 
time period to examine the impact of the intervention over time. We followed the PRISMA guidelines in completing this systematic review [32]. 


3.3. RESULTS
Figure 3-1 shows the flow of studies through the screening process. Nine hundred thirty-eight articles were captured during the initial literature search, of which 902 (96%) were excluded at the title and abstract screening stage. Full text screening was performed on 36 articles, of which only one was found to meet all the inclusion criteria. The reason for exclusion at the full-text screening stage was non-relevance of the article to our research objective (e.g., the outcomes of interest were not measured). Table 1 shows detailed study information for the only included study [33]. 

Figure 3-1: Study flow diagram
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3.3.1. Methodological quality assessment
The included study, by Gitlin et al.[33], is an RCT in which outcome data were completely presented and no issues were evident with respect to selective reporting or any other type of bias. Overall, the study was rated as having a ‘low risk’ of bias. 

3.3.2. Summary of extracted study
Although the included study was not specifically designed to answer our research questions, the data contained in the study did indirectly address whether caregiver QoL impacts the level or quality of care that caregivers provide to loved ones with AD. The Gitlin et al paper was primarily designed to examine the effect of an intervention (skills building program versus usual care) on caregiver well-being and care recipient functioning but contains sufficient information to examine the relationship between QoL and level or quality of care within groups of caregivers randomized into intervention and usual care control groups.

Table 3-1 presents demographic information from the Gitlin et al [33] paper that are relevant to the research questions in the current study. The population examined by Gitlin et al. consisted of 255 primary informal AD caregivers who were providing care for at least four hours per day for 6 months or more. The authors evaluated the impact of a Home Environmental Skill-Building Program (ESP) compared to a usual care control group.  The ESP was designed to provide caregivers with education, problem-solving skills, and adaptive equipment to manage daily care 
challenges effectively and to reduce burdensome environmental stressors (e.g., CR behaviors). One hundred and ninety caregivers completed six months of follow-up.

As part of the study, the authors collected information about caregiver overall well-being, an important component of QoL [15, 33]. Caregiver overall well-being was measured with a 13-item scale (the Perceived Change Index [PCI]). On the PCI, caregivers used a 5-point scale to rate whether their situation (e.g., ability to manage difficult behaviors) ranged from ‘becoming worse’ to ‘improving a lot’ over the past month. 

The relevant level of care measure in the Gitlin et al. paper was caregiver time (the amount of time devoted to providing care and total hours of IADL help). The quality of care measures included caregiver mastery and skill enhancement. Caregiver mastery was measured with the Caregiving Mastery Index (CMI)[33]. The CMI is a six-item scale evaluating the caregiver’s appraisal of his or her ability to provide care to the CR (e.g., “How often do you feel you should be doing more for care recipient?). The scale uses a 5-point Likert format ranging from 1 (never) to 5 (always). A higher score means greater mastery of the caregiving role. Skill enhancement was measured with the Task Management Strategy Index (TMSI), which is a 19-item scale that measures the extent to which positive caregiving strategies were used to manage ADL dependence and problem behaviors in care recipients. The scale uses a 5-point Likert format from 1 (never) to 5 (always) [33].


Table 3-1. Basic study description and data
	
Study Information
	
Population Description
	
Intervention
	
Outcomes

	
Gitlin (2003)

USA

RCT

Purpose:
ESP – 2 phases – active (first 6 months); maintenance (next 6 months)
















	
Baseline = 255
Participants at 6 months:
Int n = 89; Cntrl n = 101

Population Description at Baseline:
Caregivers:
Mean Age (SD):
Int: 60.4 yrs (13.6)
Cntrl: 60.5 yrs (13.6)
% Male: Int 25%; Cntrl 23%

Care Recipient:
Mean Age (SD):
Int: 80.2 yrs (8.0)
Cntrl: 81.5 yrs (8.0)
% Male: Int 28%; Cntrl 37%
Mean MMSE (SD):
Int 11.6 (7.3); Cntrl 12.5 (7.1)
	
Follow-ups:
6, 12 and 18 months post-baseline






	
CR:
behavioral problems; dependence in ADLs;  dependence in IADLs 

CG:
Caregiver well-being


Mastery: Caregiving Mastery Index

Skill enhancement: Task Management Strategy Index



CG = caregiver; CR = care recipient; ESP = environmental skill-building program; NH = nursing home; Int = intervention; Cntrl = control; MMSE = mini-mental state examination; ADL = Activities of  daily living; IADL; Instrumental activities of daily living








Table 3-2. Association between QoL and level or quality of care

	
Type of variable
	
Measure
	Experimental
	Control

	
	
	
BE
	
6ME
	
DiffE
	
BC
	
6MC
	
DiffC

	
QoL (Overall well-being)
	
PCI

	
2.84
	
3.00
	
0.16
	
2.94
	
2.89
	
-0.05

	
Level of care
	
Hours doing things for CR

	
12.23
	
11.51
	
-0.79
	
12.13
	
11.66
	
-0.47

	
Level of care
	
Hours helping with IADLs

	
5.25
	
5.50
	
0.25
	
6.03
	
5.62
	
-0.41

	
Quality of care
	
TMSI


	
2.91
	
3.05
	
0.14
	
2.92
	
2.93
	
0.01

	
Quality of care

	
CMI

	
3.74
	
3.88
	
0.14
	
3.87
	
3.84
	
-0.03


E= Experimental; C= Control; CR= Care Recipient; QoL= Quality-of-life; IADL= Instrumental Activities of Daily Living; PCI= Perceived Change Index; TMSI= Task Management Strategy Index; CMI= Caregiving Mastery Index; B= Baseline; 6M= 6 month follow-up; Diff= Difference


3.3.2.1. What is the relationship between caregiver QoL and level or quality of care provided to persons with AD?
Table 3-2 shows the summary of data extracted from the included study. Overall, results from this study are mixed. We are primarily interested in whether changes in QoL are associated with changes in level or quality of care, within the experimental and the control group. Comparisons are described below:


3.3.2.2. Experimental Vs Control Group: Baseline and 6-month follow-up
Comparing the experimental group to the control group on outcomes related to level of care at baseline, results related to hours doing things for the CR are consistent with the hypothesis since lower QoL at baseline (before any intervention is given) is associated with higher number of hours spent caring for the CR (someone spending a lot of time providing care will have lower QoL). 

However, results for hours helping with IADLs do not support the hypothesis. Results for the quality of care variables (TMSI and CMI) are also consistent with the hypothesis. Compared to caregivers in the control group, lower QoL among caregivers in the intervention group is consistent with the lower quality of care that these caregivers provide at baseline. 

After 6 months of follow-up, there was an increase in the mean QoL among caregivers in the experimental group. On the other hand, there was a decrease in the mean QoL of caregivers in the control group over this period of time. Consistent with the hypothesis, there was an increase in the level (Hours helping with IADLs) and quality of care (TMSI and CMI) provided by caregivers in the intervention group compared to caregivers in the control group. The only exception to this trend is 'hours doing things for CR', which decreased among intervention group caregivers.


3.3.2.3. Experimental Group: Baseline to 6-month follow up
Among caregivers in the experimental group, the QoL (PCI) variable increased over time. The overall results for this group from baseline to 6-months show that the experimental group QoL and quality of care measures increased over the follow-up period. On the other hand, results for the level of care variables are mixed, with hours doing things for CR showing a reduction over time, and hours helping with IADLs showing an increase over the same time period. 

The overall trend is consistent with the hypothesis since higher QoL at 6-month follow-up is related to higher level of care and quality of care. This means that caregivers with higher QoL are more likely to provide higher level of care and better quality of care. 

3.3.2.4. Control: Baseline to 6-month follow up
For caregivers in the control group, the QoL decreased over time from baseline to follow-up. The level of care and quality of care variables also decreased over time, with the only exception being TMSI which remains fairly constant over time. The observed trend is also consistent with the hypothesis since caregivers with lower QoL are likely to provide lower level and quality of care. 

Compared to caregivers in the control group, caregivers in the experimental group provided better care overall after 6-months follow-up.

3.3.3. GRADE 
Results from the GRADE assessment are presented in Table 3-3. For both the level and quality of care outcomes, the type of evidence presented received the highest rating because the included study (Gitlin et al.) is an RCT and there were no serious issues with the quality of the study. However, the consistency, directness, and precision scores for both outcomes are affected by different factors, resulting in reduced scores on some of these domains. Consistency and directness points were deducted from both outcomes because the study was not designed to answer our research questions and results only indirectly addressed the questions. Finally, the precision scores were unchanged because the measures of effect were not statistically significant as reported in the included study [33]. 



























Table 3-3. GRADE Results

	Outcome
	Type of evidence
	Quality
	Consistency
	Directness
	Precision
	GRADE
	Notes

	
Level of care (hours helping care recipient, hours helping with IADLs)
	
4
	
0
	
-1 
	
-1
	
0
	
Moderate
	
Directness point deducted because results indirectly address review questions



	
Quality of care (TMSI, CMI)
	
4
	
0
	
-1
	
-1
	
0
	
Moderate 
	

Consistency point deducted because only one trial examined the intervention




IADL= Instrumental Activities of Daily Living; TMSI= Task Management Strategy Index; CMI= Caregiving Mastery Index

3.4. DISCUSSION
We were interested in evaluating how caregiver QoL impacts the level or quality of care that primary informal caregivers provide to their loved ones with AD. The included paper looks at level of care outcomes such as hours doing things for the CR and hours helping with IADLs. The paper  also examines quality of care outcomes such as skill enhancement and caregiver mastery. Overall, the evidence was equivocal regarding the relationship between caregiver QoL and the level or quality of care provided to persons with AD. This is also the reason why the overall GRADE ratings for the outcomes from these studies are "moderate." This means that further research is likely to have an important impact on our confidence in this result [34]. 
Although the overall results were mixed, this study shows that higher caregiver QoL is related to higher level and quality of care provided to persons with AD. Among a group of 255 primary informal AD caregivers who were providing care for at least four hours per day for 6 months or more, findings at baseline show that caregivers spending a lot of time providing care were more likely to have lower QoL. This supports previous studies that have shown that caregiving in AD is stressful and has serious implications for the well-being of unpaid family caregivers [7-10]. 

In order to shed light on the relationship between QoL and level or quality of care provided to persons with AD,  results for intervention and control group caregivers were analyzed after 6-months of follow-up. While there was an increase in the mean QoL among caregivers in the intervention group over the 6-month follow-up period, there was a decrease in the mean QoL of caregivers in the control group. As the QoL of intervention group caregivers increases over time, there was an increase in the level of care (Hours helping with IADLs) among these caregivers relative to caregivers in the control group. 

However, there was a decrease in the other level of care (Hours doing things for the CR) variable after 6-month of follow-up. It should be noted that 'hours helping with IADLs' is a component of 'total hours doing things for the CR' [33]. It is possible that 'hours helping with IADLs' captures the important duties that AD caregivers perform for their loved ones better than 'hours doing things for the CR'. At the same time, there was an increase in the quality of care (TMSI and CMI) provided by caregivers in the intervention group compared to those in the control group 
after 6-month follow-up. Although some specific results were mixed, the overall results supports the hypothesis that better caregiver QoL may lead to better level or quality of care for the CR.  

The mixed evidence from this systematic review suggests that research is needed to examine the relationship between caregiver QoL and the care provided to persons with AD. It is important to understand this relationship because our healthcare system places great responsibility on AD caregivers and we already know that AD caregivers’ QoL is lower than other caregivers’ QoL. Considering the critical duties that caregivers of persons with AD perform, the current systematic review shows an urgent need for studies examining the relationships between caregiver QoL and the level or quality of care. 

The ideal type of primary study to address our research questions is a longitudinal cohort study measuring QoL, level of care, and quality of care in AD caregivers. If such a study were to be conducted, the longitudinal component will show how the relationship between variables changes as caregiver QoL deteriorates over time. The Canadian Longitudinal Study on Aging (CLSA) is a model for the types of studies that could be used to collect the data needed to answer our research questions [34,35].

If the results from a longitudinal study show that caregivers’ QoL does indeed affect their ability to provide care for their loved ones with AD, then this issue needs to be addressed through 

additional support programs that improve caregiver QoL. For example, respite care and similar alternative care options could be made more available to relieve caregivers of persons with AD from their caregiving duties. Further, programs could be designed to help caregivers address day-to-day challenges such as financial and legal planning, stress management, and behavioural interventions. Access to educational interventions that help caregivers acquire valuable skills would also improve their caregiving experience.  

3.5. LIMITATIONS
One limitation of this systematic review is that the only study that met the inclusion criteria provided indirect evidence to answer the research questions. Also, because primary data were not available, it was not possible to determine if the observed relationships between caregiver QoL and level or quality of care are statistically significant or not. 

However, this systematic review makes an important contribution to the literature because it shows that very little research has been conducted into the relation between QoL and level or quality of care. The review highlights the need for additional research in this area.

3.6. CONCLUSIONS
As population aging continues to occupy a more prominent role in research and policy discussions, more attention needs to be given to the situation of unpaid family caregivers of persons with AD. Family caregivers play an important role in the management of AD and several studies have shown that these caregivers experience lower QoL compared to the QoL experienced by caregivers of persons who do not have AD. This systematic review shows that there is insufficient evidence regarding the nature of the relationship between unpaid family caregiver QoL and level or quality of care provided to persons with AD. Considering the important duties that caregivers of persons with AD perform, additional research should be conducted to examine this relationship. 
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3.8. INTRODUCTION TO THE SECOND MANUSCRIPT
The systematic review showed a gap in the literature regarding the relation between AD caregiver QoL and the level or quality of care provided by these caregivers to loved ones with AD. The systematic review included only one study that tangentially addressed the research questions. The next chapter contains the manuscript titled "Investigating the Association between Caregiver Quality-of-life and the Care Provided to Persons with Alzheimer's Disease". This chapter presents findings from the quantitative analysis of some of the data used in the only study included in the systematic review. These data were analyzed in order to further explore the relationships between caregiver QoL and level or quality of care. 
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CHAPTER 4: STUDY II
INVESTIGATING THE ASSOCIATION BETWEEN CAREGIVER QUALITY-OF-LIFE AND THE CARE PROVIDED TO PERSONS WITH ALZHEIMER’S DISEASE
4.0. ABSTRACT
Alzheimer's disease (AD) is one of the leading causes of morbidity in developed nations. Unpaid family caregivers are primarily responsible for providing the care and support needed by persons with AD. In the process of caring for their loved ones with AD, caregivers often have to deal with multiple challenges, including their own deteriorating quality-of-life (QoL). A recent systematic review showed that very little research has been undertaken to study the relationship between AD caregiver QoL and the level or quality of care that these caregivers provide to their loved ones with AD. In the current study, we used 12-month follow-up data from the Philadelphia site (n = 125) of the Resources for Enhancing Alzheimer’s Caregiver Health (REACH I) study to examine the relationship between caregiver QoL and the level or quality of care. We did not find a statistically significant association between these variables. 

Publication: This study is in preparation for submission as a journal manuscript.




4.1. BACKGROUND AND INTRODUCTION
Alzheimer’s disease (AD) is an incurable condition that reduces brain function over time. AD is one of the leading causes of morbidity in North America, especially among people aged 65 years or older [1]. There are more than 4.5 million people currently living with AD or other dementias in North America [2]. In the United States alone, one in eight older Americans currently has AD and up to 16 million Americans are projected to have the disease by 2050 [3,4]. 

The situation in Canada is similar. Out of a population of approximately 35 million people, more than 750,000 Canadians are currently living with AD or other dementias [5]. Approximately 40,000 Canadians develop the disease annually and projections suggest that the total number of Canadians with AD or other dementias could double to 1.4 million people by 2030 [5].

The impact of AD is global. A recent systematic review and meta-analysis estimated the age-standardized prevalence of AD in persons aged ≥ 60 to be 5-7% in most world regions [2]. The authors found the highest prevalence in Latin America (8.5%) and the lowest in sub-Saharan Africa (2-4%) [2]. They also estimated that about 40 million people worldwide are currently living with AD or other dementias, with these numbers expected to double every 20 years [2]. 

The majority of persons diagnosed with AD receive their care in the community instead of in long-term care or other assisted living facilities [6]. Among community-dwelling persons with AD, 80% of their care is delivered by family caregivers [3, 5], who bear the burden of this care without receiving financial compensation [5, 7, 8]. These caregivers are usually the spouses or children of the person with AD.

As AD progresses, caregivers often have to deal with an increasing complexity of multiple challenges, including changes to their own well-being [9]. Studies have shown that the quality-of-life (QoL) experienced by family caregivers of persons with AD is generally lower than the QoL of caregivers who are caring for people with other chronic diseases such as cancer or AIDS [10]. The link between caregiver QoL and the level or quality of care is important to investigate because caregivers are the primary carers for persons with AD. Indeed, caregivers have been called the “hidden victims” of AD because of the high social, emotional, and financial costs associated with caring for someone with AD [11]. However, it is not clear how the decline in AD caregiver QoL is related to the level or quality of care that these caregivers provide. A nationally representative survey in the United States showed that lower QoL among working adults increased absences from work and reduced job productivity [12]. In the context of caring for persons with AD, the level and quality of care that caregivers provide might decline as their QoL deteriorates. The study of factors that affect whether caregivers deliver optimal care is necessary to promote favorable outcomes among care recipients.

A recent systematic review found very little published information about the relationship between AD caregiver QoL and the level or quality of care provided to persons with AD [13]. The systematic review included only one study, by Gitlin et al. [14], that recruited AD caregivers from the Philadelphia site of the Resources for Enhancing Alzheimer’s Caregiver Health (REACH I) research project. Although Gitlin et al. collected data on caregiver well-being (an important component of QoL [13]), level of care provided, mastery, and skill enhancement, the purpose of their research was to examine the six-month effects of a Home Environmental Skill-Building Program (ESP) on caregiver well-being and care recipient functioning. Consequently, Gitlin et al.’s findings did not permit a direct assessment of the association between caregiver QoL and the level or quality of care. The strength of evidence using GRADE was "moderate," thereby indicating that further research would be necessary to examine whether caregiver QoL is associated with level or quality of care [15,16]. 

In REACH I [14], caregiver overall well-being was measured with a 13-item scale (the Perceived Change Index [PCI]). The relevant level of care measure was caregiver time (the amount of time devoted to providing care and total hours of instrumental activities of daily living or IADL help). The quality of care measures included caregiver mastery and skill enhancement. Caregiver mastery was measured with the Caregiving Mastery Index (CMI). The CMI is a six-item scale evaluating the caregiver’s appraisal of his or her ability to provide care to the care recipient (CR) (e.g., “How often do you feel you should be doing more for care recipient?). Skill enhancement was measured with the Task Management Strategy Index (TMSI), which is a 19-item scale that measures the extent to which positive caregiving strategies were used to manage activities of daily living (ADL) dependence and problem behaviours in care recipients.

Since the REACH I data used in the Gitlin et al. study [14] contained information that could help to directly assess the relation between QoL and level or quality of care, we obtained the Philadelphia REACH I dataset from Dr. Gitlin and posed the following question of interest: What is the relationship between caregiver QoL and the level or quality of care that these caregivers provide to persons with AD?

If the results of the analyses show that caregiver QoL is related to the level or quality of care provided, then additional resources could be targeted toward improving caregiver QoL (for example, counseling, educational programs, skills enhancement opportunities, etc.) as a means of enhancing the level or quality of care provided to persons with AD. 

4.2. METHODS
4.2.1 REACH I
The REACH I research project (1996-2001) [17] involved six sites in the United States. The project was designed to investigate promising and innovative interventions for family caregivers of persons with AD or other dementias. The effect of the Environmental Skill-Building Program (ESP) on caregiver well-being and care recipient functioning was tested at the Philadelphia site. 

Caregivers who participated in REACH I had to be at least 21 years of age and they had to be providing at least 4 hours of care per day for 6 months or more to a live-in loved one with AD. In Philadelphia, caregivers were recruited from the Philadelphia Corporation for Aging (PCA) and from media announcements. Follow-up lasted a maximum of 12 months. Detailed information about REACH I’s Philadelphia site, including participant eligibility criteria and selection methods, as well as the ESP, have been reported elsewhere [14]. 

4.2.2. Variables
4.2.2.1. Main Effect Variable: Perceived Change Index (PCI)
Gitlin et al did not specifically measure QoL, but they did measure caregiver well-being in the form of the Perceived Change Index (PCI). The PCI is a self-report tool to measure caregivers’ own appraisal of the levels of improvement or deterioration in their well-being [18]. Well-being is an important component of QoL [19]. It is closely related to health-related quality-of-life (HRQOL), a term that is used to distinguish aspects of QoL that are health-related from those that are not [20]. HRQOL has also been described as a measure of perceived well-being [20]. Given the link between well-being (measured by PCI) and QOL (specifically HRQOL), the PCI can be used as a proxy for caregiver QoL in this study.  

The PCI was specifically developed for the REACH I study to measure caregiver appraisals of self-improvement or decline in well-being [18].  The PCI is a 13-item instrument that uses a 5-point scale to rate whether a caregiver’s life situation has become worse (1) or improved (5) over the past month. Examples of scale items include caregivers’ ability to sleep through the night, ability to manage day-to-day caregiving, and feelings of being overwhelmed [18]. In support of its construct validity, higher PCI scores were found to be associated with fewer depressive symptoms, more activity engagement, and greater perceived benefits from caregiving [18]. Psychometric analyses suggest the PCI is valid and internally consistent (Cronbach's alpha = .90) [18].

4.2.2.2. Outcome Variables: Level and Quality of Care Provided by Caregivers in AD
Based on the variables available in the REACH I dataset, we defined ‘level of care’ as the total number of hours per week that caregivers spent providing care for their loved ones with AD [13, 14]. This included the total amount of time spent helping with Basic Activities of Daily Living (BADLs) and IADLs. Since REACH I contained data on level of care at baseline only, we conducted a cross-sectional analysis of the association between PCI and level of care.

We used two measures from REACH I to operationalize quality of care: caregiver mastery (or “proficiency”) and task management. Caregiver mastery was measured with the Caregiving Mastery Index (CMI) from Lawton et al. [21]. The CMI is a six-item scale that uses a 5-point Likert format ranging from 1 (never) to 5 (always).  A higher score means greater mastery of the caregiving role. Items on the CMI include questions such as “How often do you feel you should be doing more for the care recipient?” Regarding the psychometric properties of the CMI, the coefficient of internal consistency (a measure of the correlations between different items on the test) was found to be 0.66 in the REACH I study and 0.71 in another study of 74 caregivers that was designed to investigate caregiver appraisal of the caregiving process (e.g., caregiving satisfaction and caregiving impact) [14, 21]. 

Task management was measured with the Task Management Strategy Index (TMSI), a scale that was developed specifically for the REACH I study [22]. The TMSI is a 19-item scale that measures the extent to which positive caregiving strategies were used to manage ADL dependence and problem behaviours in care recipients. The TMSI also uses a 5-point Likert format from 1 (never) to 5 (always). Higher scores on the TMSI indicate greater use of such strategies. Examples of items include the extent to which caregivers employed visual and tactile cueing or short instructions to communicate with their loved ones. Regarding the psychometric properties of the CMI, the coefficient of internal consistency in REACH I was found to be 0.77 [22]. 

Since data on quality of care (CMI and TMSI) were available at baseline and 12-month follow-up periods, we conducted a longitudinal analysis of the association between caregiver QoL and quality of care. 

4.2.2.3. Socio-demographic variables (covariates)
We examined the impact of several socio-demographic variables as covariates in all analyses. These variables included age, gender, income, education, and employment status. Research has shown that age and gender are inversely associated with well-being because women and older participants are more likely to report higher rates of disability [23, 24]. Regarding level or quality of care, older caregivers may be less able to provide the same level or quality of care as younger caregivers because of factors such as decreased mobility or increased health challenges [24]. Traditional, gender-prescribed roles might differentiate the type of care provided by male and female caregivers in certain areas such as assistance with activities of daily living. 

Higher income and education are positively associated with well-being because both could generate the resources needed to provide higher levels and better quality of care than what would be the case if caregivers had lower income and education [25]. For example, caregivers with higher income could hire a substitute carer for their loved one to provide round-the-clock care, thereby leading to higher levels of care. High-income caregivers could also purchase better quality of care by hiring caregivers with specialized skills in AD care provision. Better-educated caregivers may be more aware of, and therefore more likely to seize, opportunities that could lead to higher levels and better quality of care for their loved ones. For example, these caregivers may be more likely to conduct research into support services such as respite care to provide better care [25].  

Employment may be negatively associated with well-being because caregivers who work may experience job-related stresses (burnout, tiredness, etc.) that impact well-being. Conversely, these stresses might entail less impact for caregivers who do not work. Also, employment may be negatively associated with level and quality of care because caregivers who work may be unable to devote as much time or effort to caring as would caregivers who do not work.

4.2.3. Statistical Analyses
We computed descriptive statistics for all variables to assess the variability of the data.  We used the independent t-test (continuous measures) and the chi-square test (categorical measures) to compare participants who completed 12 months of follow-up with participants who provided baseline data yet were lost to follow-up. For the outcome variables that were measured longitudinally (i.e., well-being, mastery, task management), we conducted paired samples t-tests to compare the mean values measured at baseline with the mean values measured at the 12-month follow-up time [26, 27]. 
  Linear regression analysis was used to examine the relationships between PCI and the level or quality of care provided to persons with AD [28, 29]. Separate analyses were performed for level and quality as outcomes. We adjusted all regression analyses for the covariates discussed in Section 4.2.2.3 above. We also controlled for whether caregivers got the ESP intervention. We coded categorical variables (income, employment status, and sex) into dummy variables.  

We used IBM Statistics (SPSS) version 22 (IBM Corporation, Armonk, NY) and SAS version 9.2 (The SAS Institute, Cary, NC) to conduct the statistical analyses. The level of statistical significance was set at p < 0.05.

This study adheres to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement [16] (see Appendix J).

4.3. RESULTS
4.3.1. Caregiver sample
The Philadelphia site of REACH I initially contacted 413 caregivers, of whom 290 met the eligibility criteria for participation. Of that number, 255 caregivers agreed to participate in the study [14] and 127 remained after 12 months of follow-up [30]. Reasons for drop-out included the death of the care recipient (n = 40), placing the care recipient in a long-term care facility (n = 39), missing the follow-up interview (n = 24), or withdrawing from the study (n = 25). 

Table 4-1 presents the demographic profile of the 255 caregivers at baseline, as well as the 125 eligible participants remaining at the 12-month follow-up. At baseline, caregivers had a median age of 60 years, most (75%) were female, and the majority (76%) obtained at least a high school education. Most (67%) of the caregivers were unemployed and 76% had an annual income of less than $40,000. Although the majority of caregivers were married (58%), most (61.2%) were not the spouses of care recipients.

Comparisons of participants at the 12-month follow-up (n = 125) and participants who were lost to follow-up between baseline and 12 months (n = 128) showed that these two sets of participants were not statistically significantly different on any of the variables examined in this study (all p-values for comparisons were greater than 0.05).

4.3.2. Change in PCI scores and quality of care over time
The mean PCI score increased by 0.12 (95% confidence interval [CI]: -0.23 to -0.01) between baseline and follow-up, meaning that caregiver well-being increased over time. This increase occurred because some participants in the REACH I dataset received the ESP intervention to improve well-being. The difference in mean score (-0.02) between baseline and follow-up on the CMI was not statistically significant (95% CI: -0.13 to 0.08). The difference in mean score (-0.07) on the TMSI was also not statistically significant (95% CI: -0.16 to 0.02).






Table 4-1. Caregiver Demographics

	


Variable                                                                  T0  (n = 255)                                T1   (n = 125)

	



Age in years, median (25th, 75th percentile)                                  60 (50, 73)                                              59.0 (50, 70)                  

Gender, n (%)
       Male                                                                                       65 (25)                                                     26 (21)                      
       Female                                                                                   190 (75)                                                    99(79)

Educational achievement (ISCED Classification), n (%)                                                                                                           
         < High school                                                                       61 (24)                                                     28 (23)  
         High school grad                                                                 84 (33)                                                      44 (35)
          > High school                                                                     110 (43)                                                    53 (42)

Employment status, n (%)                                                                                                                 
         Full-time                                                                              60 (24)                                                      34 (27)
         Part-time                                                                              24 (9)                                                        11 (9)
         Unemployed                                                                        171 (67)                                                    80 (64)

Income category (LICO), n (%)                                                                                                              
         Low income                                                                        115(46)                                                      55(45)
         Moderate income                                                                79(32)                                                        38(31)
         Middle class income                                                           37(15)                                                        22(18)
         High income                                                                       16(7)                                                          7(6)

Marital status, n (%)                                                                                                                              
         Never Married                                                                     44 (17)                                                      16(13)                     
         Married or living as married                                               148 (58)                                                     70(56)
         Widowed/divorced/separated                                              63 (25)                                                      39(31)

Relation to care recipient, n (%)                                                                                                    
         Spouse                                                                                 99 (39)                                                       43(34)
         Child	                                                                         121 (47)                                                     65(52)
         Other family                                                                        35 (14)                                                       17(14)

Years of caregiving, mean (SD)                                                   4 (4)                                                           4 (4)                            

Caregiving time/week in minutes, median (25th, 75th percentile)  300 (180, 480)                                          NA             
	NOTE: Educational achievement classified based on the International Standard Classification of Education (ISCED); Low income is based on the Federal Low-Income Cut-Offs (LICO) of ˂$20,000; moderate income is $20,000 to $39,999; middle class income is $40,000 to $59,999; high income is ≥60,000; T0 = Baseline; T1 = 12-month follow-up; n=number of participants.




4.3.3. Caregiver Well-being (PCI) and level or quality of care
Results of the regression analyses are presented in Table 4-2. The table shows the results of the cross-sectional analysis between caregiver well-being (PCI) and the amount of time (in minutes per week) caregivers spent providing care for their loved ones (level of care). The table also shows the result of the longitudinal analysis between caregiver well-being and caregiver mastery, as well the longitudinal analysis between caregiver well-being and task management. An inverse yet statistically non-significant relationship was found between caregiver well-being and the amount of time that caregivers spent providing care for their loved ones. For every 1-unit increase in PCI score, caregivers spent an average of 4 minutes less per week providing care for their loved ones (95% CI: -77 to 69 minutes). 

Also, for every one-unit increase in caregiver well-being, the CMI score increased by an average of 0.10 points, although the association was not statistically significant (95% CI: -0.1 to 0.3). For the relationship between the PCI and TSMI, a one-unit increase in well-being led to an average 0.20 increase in the TMSI, which was also not statistically significant (95% CI: -0.1 to 0.5).

4.3.4. Effect of caregiver socio-demographic characteristics
None of the socio-demographic variables tested were statistically significant in the regression models (Table 4-2). Also, caregivers who received the ESP did not provide significantly better level (amount of time) or quality of care (CMI and TMSI) compared to caregivers who did not receive the intervention. 
Table 4-2. Regression coefficients
	

	              Independent                              Level of care                          Quality of care (CMI)                Quality of care (TMSI)
              Variables                                   Mean (95% CI)                      Mean (95% CI)                          Mean (95% CI)

	                

	Well-being(PCI) (T0)               - 4.00  (-76.00, 69.00)                  0.10 (-0.10, 0.30)                    0.20 (-0.10, 0.40)
CG age in years                         -0.34 (-4.00, 3.00)                      -0.00 (-0.01, 0.00)                  -0.00 (-0.02, 0.00)
High Income                              -115.00 (-277.00, 47.00)            0.20 (-0.20, 0.60)                    0.10 (-0.43, 0.60)
CG years of education                -1.00 (-19.00, 17.00)                -0.00 (-0.05, 0.04)                    0.03 (-0.03, 0.10)
Full-time employment                -77.00 (-169.00, 15.00)             -0.02 (-0.30, 0.20)                  -0.05 (-0.33, 0.20)
Years taken care of CR                9.00 (-1.30, 19.30)                 -0.02 (-0.05, 0.00)                    0.02 (-0.01, 0.05)
CG Female sex                            79.00 (-15.50, 173.00)             -0.21 (-0.50, 0.04)                  0.10 (-0.20, 0.40)
ESP Intervention                        -72.74 (-148.00, 3.00)               0.11 (-0.10, 0.30)                    0.10 (-0.10, 0.30)

	NOTE:  CG = caregiver; CR = care recipient; CMI (12-months longitudinal follow-up analysis) = Caregiver Mastery Index; ESP Intervention (received/not received); Full-time employment versus unemployed; High income versus low income = ≥60,000 versus ˂$60,000 (income categories collapsed because of multicollinearity); Level of care = caregiving time per week in minutes (cross sectional analysis at baseline); T0 = baseline; TMSI (12-month longitudinal follow-up analysis) = Task Management Strategy Index




4.4. DISCUSSION
We examined the relation between caregiver QoL and the level or quality of care provided to persons with AD, controlling for important socio-demographic variables such as caregiver age, employment status, income, marital status, and sex. The socio-demographic profile (e.g., proportion of males/females, age distribution, marital status, etc.) of the AD caregivers used in the Philadelphia REACH I study was similar to that of caregivers in other sites of the REACH I study [17]. For example, the average age for caregivers at the six intervention sites of the REACH study was 62 years compared to 60 years for the Philadelphia site [17]. Other studies examining caregivers in North America have also reported similar demographic data, including the proportion of females, income levels, and marital status [4,8,9].

Despite an increase in caregiver well-being scores over the course of follow-up, mastery and task management strategy scores did not exhibit statistically significant changes during this time.  Regression analyses showed that PCI was not associated with caregiver time, mastery, or task management strategy, controlling for various socio-demographic variables, and receipt of ESP.

Overall, the REACH I dataset provided us with an opportunity to conduct a preliminary investigation into an as yet un-researched area of caregiving in AD. The longitudinal nature of some of the data made it possible to examine variations in caregiver well-being and quality of care over a 12-month period. Also, several important covariates were examined in this study. However, there were several limitations with the REACH I dataset that prevented a full evaluation of the research question. We could not conduct a longitudinal analysis of caregiver time because only baseline data were available for this variable. The potential for reverse causality in the assessment of cross-sectional associations suggests that the inverse relationship observed between the PCI score and caregiver time could mean that lower levels of caregiver time lead to higher feelings of perceived well-being.

We also note that the sample size at baseline (255 caregivers) was relatively small and there was a high rate of attrition over time (128 caregivers dropped out over 12 months). This affected the power of the study. Assuming a level of significance of 0.05 and a power of  0.8, a post-hoc power analysis showed that between 1009 and 19133 participants would be needed to detect the difference of 0.02 on the CMI (Section 4.3.2), depending on the correlation between CMI scores at baseline and follow-up.  For the TMSI, between 125 and 2329 participants would be needed to detect the difference of 0.07 (Section 4.3.2), depending on the correlation (see Appendix K for post-hoc analysis).

In addition, the REACH I database did not contain data to allow us to control for the severity of illness of the care recipients. Severity of illness is an important predictor of the manner in which AD manifests itself in care recipients [31]. As the disease progresses, care recipients become more likely to exhibit troublesome behaviours and they become more reliant on caregivers for help with instrumental and basic ADLs. Therefore, disease severity may have deleterious effects on caregiver QoL and the level or quality of care provided.
REACH I also did not contain a variable to specifically measure caregiver QoL. The PCI, a measure of well-being, was used instead.  Other QoL measures, and other means of measuring level or quality of care, might produce different results.

The limitations of the available data suggest that further research is required to examine the relationship between caregiver QoL and the level or quality of care provided to persons with AD. Further research would ideally require a longitudinal study to directly investigate the association between caregiver QoL and the level or quality of care over a reasonable follow-up time. One potential length of follow-up would be 3 to 5 years, which has been estimated to be the mean survival time for persons diagnosed with AD [32]. Further research would also require appropriate instruments for measuring caregiver QoL (for example, Short Form 36 [33]), level of care, and quality of care. Any such study would have to enrol an adequate number of participants to have sufficient power to detect statistically significant associations between caregiver QoL and the level or quality of care.

Regarding sample size for the proposed study, a reliable linear regression model is obtained when the ratio of study participants to variables in the full model falls between 10 and 20 [34]. In the proposed longitudinal study, it is estimated that the maximum number of variables will be 30, including dummy variables for interview questions with categorical responses (e.g. male and female). Each level of a categorical variable counts as one variable in this formulation. Other variables would include socio-demographic variables like age, income (low versus high), employment status (unemployed, part-time, and full-time), and severity of illness (moderate versus severe). Given the estimate of 30 variables in total, at least 300 participants will be needed to build a reliable regression model. A reliable model is one where the regression coefficients are stable, such that if the model were run on multiple independent datasets, then the resulting coefficients would be similar to one another across datasets [34].

Research to study the link between caregiver QoL and the level or quality of care provided to persons with AD is important because the results could lead to interventions that help caregivers provide better care. Examples of interventions include the development of a practical skills list (for example, stress management techniques) that would be taught to caregivers to improve their quality-of-life. Further research could also provide valuable insights into the factors that influence how caregivers fulfill their caregiving role. Aspects of quality-of-life that are found to be more closely associated with the level or quality of care provided could be specifically targeted for improvements. 

4.5. CONCLUSIONS
The findings from this study did not show a statistically significant association between caregiver well-being and the level or quality of care provided to persons with AD. Further research is required to investigate whether caregiver QoL is associated with the level or quality of care.
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4.8. INTRODUCTION TO THE NEXT CHAPTER
The systematic review (Chapter 3) identified a gap in the literature regarding the association between caregiver QoL and the level or quality of care provided. The review had also highlighted the dearth of research questionnaires designed specifically to measure level or quality of care. The next chapter presents the last of the three manuscripts that comprise the thesis. This final manuscript is titled "Caregiver Perceptions Regarding Measurement of Care in Alzheimer's Disease" and it reports the results of a qualitative study undertaken to obtain data on the components of a potentially useful questionnaire for measuring level or quality of care in AD.



References
1. Alzheimer's Association. (2012). Alzheimer's Disease Facts and Figures. Alzheimer's & Dementia, 8(2):131-68. 

2. Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferri CP. (2013). The global prevalence of dementia: a systematic review and metaanalysis. Alzheimers & Dementia, 9(1):63-75

3. Alzheimer's Association. (2013). Alzheimer's Disease Facts and Figures. Alzheimer's & Dementia, 9(2):208-45.  

4. Hebert, L.E., Scherr, P.A., Bienias, J.L., Bennett, DA., & Evans, D.A. (2003). Alzheimer disease in the U.S. population: prevalence estimates using the 2000 Census. Archives of Neurology, 60:1119–22.

5. Alzheimer Society of Canada. (2010). Rising Tide: The Impact of Dementia of Canadian Society-Executive Summary. www.alzheimer.ca

6. Alzheimer’s Association. (2006). Early-Onset Dementia: A National Challenge, A Future Crisis. Washington, DC. Retrieved from 
www.alz.org/national/documents/report_earlyonset_summary.pdf

7. Oremus, M., & Aguilar, S.C. (2011). A systematic review to assess the policy-making relevance of dementia cost-of-illness studies in the US and Canada. Pharmaco economics;29(2):141-56.

8. Harrow BS, Mahoney DF, Mendelsohn AB, et al. Variation in cost of informal caregiving and formal-service use for people with Alzheimer’s disease. American Journal of Alzheimers Disease & Other Dementias 2004; 19: 299-308
9. Richardson, T.J., Lee, S.J., Berg-Weger, M., & Grossberg, G.T. (2013). Caregiver health: health of caregivers of Alzheimer's and other dementia patients. Current Psychiatry Reports,15(7):367. 

10. de Moraes, S.R., & da Silva, L.S. (2009). An evaluation of the burden of Alzheimer patients on family caregivers. Cadernos de Saude Publica,25:1807-15.

11. Zarit, S.H., Orr, N.K., & Zarit, J.M. (1985). The Hidden Victims Of Alzheimer's Disease: Families Under Stress. New York: New York University Press.

12. Bolge, S.C., Doan, J.F., Kannan, H., Baran, R.W. (2009). Association of insomnia with quality of life, work productivity, and activity impairment. Quality of Life Research, 18:415-422.

13. Hazzan, A.A., Shannon, H., Ploeg, J., Raina, P., Oremus, M. (2014). Association between Caregiver Quality of Life and the Care Provided to Persons with Alzheimer’s Disease: Systematic Review. Advances in Alzheimer’s Disease, 3, 44-53.

14. Gitlin, L.N., Winter, L., Corcoran, M., Dennis, M.P., Schinfeld, S., & Hauck, W.W. (2003). Effects of the home environmental skill-building program on the caregiver-care recipient dyad: 6-month outcomes from the Philadelphia REACH Initiative. Gerontologist;43(4):532-46.

15. Guyatt, G.H., Oxman, A.D., Vist, G.E., Kunz, R., Falck-Ytter, Y., Alonso-Coello, P., & Schünemann, HJ. (2008). GRADE Working Group. GRADE: an emerging consensus on rating quality of evidence and strength of recommendations. BMJ, 26;336(7650):924-6. 

16. von Elm, E., Altman, D.G., Egger, M., Pocock, S.J., Gøtzsche, P.C., Vandenbroucke, J.P; STROBE Initiative. (2007). The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting observational studies. Lancet, 370(9596):1453-7. 

17. Wisniewski, S.R., Belle, S.H., Coon, D.W., Marcus, S.M., Ory, M.G., Burgio, L.D., Burns, R., Schulz, R., REACH Investigators.  (2003). The Resources for Enhancing Alzheimer's Caregiver Health (REACH): project design and baseline characteristics. Psychology and Aging, 18(3):375-84.


18. Gitlin, L.N., Winter, L., Dennis, M.P, & Haucck, W.W.  (2006). Assessing perceived change in the well-being of family caregivers: psychometric properties of the Perceived Change Index and response patterns. American Journal of Alzheimer's Disease & Other Dementias, 21(5):304-11. 

19. World Health Organization (WHO). (1997). Measuring Quality of Life. WHOQOL. Geneva: World Health Organization. 

20. Schalock, R.L. (2000). Three Decades of Quality of Life. Focus on Autism and Other Developmental Disabilities 15: 116.

21. Lawton, M. P., Kleban, M. H., Moss, M., Rovine, M., & Glicksman, A. (1989). Measuring caregiving appraisal. Journal of Gerontology: Psychological Sciences, 44, P61–P71.

22. Gitlin, L. N., & Gywther, L. P. (2002). In-home interventions: Helping caregivers where they live. In D. Coon, D. Gallagher-Thompson, & L. Thompson (Eds.), Innovative interventions to reduce caregiver distress: A sourcebook and clinical guide (pp. 139–160). New York: Springer. 

23. Hopman, W.M., Harrison, M.B., Coo, H., Friedberg, E., Buchanan, M., & VanDenKerkhof, E.G. (2009). Associations between chronic disease, age and physical and mental health status. Chronic Diseases and Injuries in Canada, 29:108-116. 
24. Banerjee S, Samsi K, Petrie CD et al. What do we know about quality-of-life in dementia? A review of the emerging evidence on the predictive and explanatory value of disease specific measures of health related quality-of-life in people with dementia. International Journal of Geriatric Psychiatry,24:15-24. 

25. Sacks, D.W., Stevenson, B., & Wolfers, J. (2012). The new stylized facts about income and subjective well-being. Emotion. 12(6):1181-7.

26. Zimmerman, Donald W. (1997). "A Note on Interpretation of the Paired-Samples t Test". Journal of Educational and Behavioral Statistics, 22 (3): 349–360. 

27. Bakeman (2005). "Recommended effect size statistics for repeated measures designs". Behavior Research Methods, 37(3): 379–384.

28. Kleinbaum DG, Kupper LL, Nizam A, Muller KE. Applied Regression Analysis and other Multivariable Methods, 4 Ed. Belmont, CA: Thomson Brooks/Cole, 2008.

29. Loehlin, J. C. (2004). Latent Variable Models: An Introduction to Factor, Path, and Structural Equation Analysis. Psychology Press.

30. Gitlin, L.N., Hauck, W.W., Dennis, M.P., & Winter, L. (2005). Maintenance of Effects of the Home Environmental Skill-Building Program for Family Caregivers and Individuals With Alzheimer’s Disease and Related Disorders. The Journals of Gerontology, 60(3):368-74.
	
31. de Vugt, M.E., Jolles, J., van Osch, L., Stevens, F., Aalten, P., Lousberg, R., & Verhey, F.R. (2006). Cognitive functioning in spousal caregivers of dementia patients: findings from the prospective MAASBED study. Age Ageing, 35(2):160-6.

32. Wolfson, C., Wolfson, D.B., Asgharian, M., M'Lan, C.E., Ostbye, T., Rockwood, K., Hogan, D.B; Clinical Progression of Dementia Study Group. (2001). A re-evaluation of the duration of survival after the onset of dementia. New England Journal of Medicine, 12;344(15):1111-6.

33. Ware, J.E, Jr., & Sherbourne, C.D. (1992). The MOS 36-item Short-form Health Survey (SF-36). I. Conceptual framework and item selection. Medical Care, 30:473-483.

34. Harrell, F.E. (2001). Regression Modeling Strategies with Applications to Linear Models, Logistic Regression, and Survival Analysis. New York: Springer-Verlag.












CHAPTER 5: STUDY III
CAREGIVER PERCEPTIONS REGARDING MEASUREMENT OF CARE IN ALZHEIMER’S DISEASE
5.0. ABSTRACT
Primary informal caregivers play a critical role in the care and support of persons with Alzheimer's disease (AD). A recent systematic review found little existing research into whether caregiver quality-of-life affects the level or quality of care that caregivers provide to their loved ones with AD. The dearth of research could be due to the absence of research questionnaires designed specifically to measure level or quality of care in AD. In the present study, we interviewed primary informal caregivers to obtain their views on the type of questionnaire that would be most suitable to assess level or quality of care in AD. A total of 21 caregivers were interviewed using focus groups or one-on-one interviews. Overall, caregivers preferred a questionnaire that would employ a case management approach, that recognizes the increase in care demands as patient health deteriorates, that acknowledges the importance of social support for caregivers, and that considers the role of hired help.




Publication: This study is in preparation for submission as a journal manuscript.

5.1. BACKGROUND AND INTRODUCTION
Alzheimer's disease (AD) is one of the leading causes of mortality and morbidity in North America. In 2013, approximately 450,000 people in the United States died as a result of Alzheimer's disease [1]. Over 5 million Americans are presently living with the disease [2, 3]. Projections suggest up to 16 million Americans will have the disease by 2050 [3, 4].

In Canada, with a population of approximately 35 million people, more than 750,000 people are currently living with AD or other dementias [5, 6]. Further, approximately 40,000 Canadians develop the disease annually, with projections suggesting the total number of Canadians with AD or other dementias could double to 1.4 million people by 2030 [7, 8]. 

Primary caregivers (usually spouses or children) provide the bulk of the care and support needed by their loved ones with AD. In the process of caring for their loved ones, caregivers often have to deal with multiple challenges, including their own personal well-being [9]. Studies have shown that the quality-of-life (QoL) experienced by unpaid caregivers of persons with AD is generally lower than the QoL of caregivers for persons who do not have AD [10]. The burden of caregiving in AD is tremendous and caregivers often experience high levels of stress and lower QoL [11]. Also, AD caregivers generally spend more time providing care than non-AD caregivers (for example, caregivers of persons with Parkinson's disease) [12]. Findings from the Metlife Study of Alzheimer's Disease suggest that 40% of AD caregivers provide more than 40 hours a week of care, compared to only 28% of caregivers for persons without AD [13]. As AD progresses, caregivers are called upon to perform an increasing range of tasks that ultimately include helping with basic activities such as bathing, toileting and dressing [10]. The  burden associated with caring for someone with AD leads to decreased QoL among caregivers [10]. 

Research in other fields has suggested that decreased QoL could affect work productivity. Among adults aged 18 years or older who participated in the 2005 US National Health and Wellness Survey (NHWS), lower QoL increased workplace absences and reduced job performance [14]. In the area of care provision to persons with AD, it is possible that these workplace productivity issues might translate into declining ‘caregiver productivity’.  

We conducted a recent systematic review [15] and found that very little research has focused on the relationship between AD caregivers’ QoL and the level or quality of care they provide to persons with AD. The review identified only one study [16] that tangentially addressed the topic; the evidence was therefore insufficient to draw conclusions. 

In that study [16], the variable that best approximated level of care was the total number of hours of care per day, either overall hours or the number of hours devoted to helping care recipients with Instrumental Activities of Daily Living (IADLs). The variables that best approximated quality of care included caregiver proficiency, as measured by the Caregiver Mastery Index (CMI) [16, 17], and caregiver skill enhancement, as measured by the Task Management Strategy Index (TMSI) [16]. The CMI is a six-item scale that uses a 5-point Likert format ranging from 1 (never) to 5 (always).  A higher score means greater mastery of the caregiving role. Items on the CMI include questions such as “How often do you feel you should be doing more for the care recipient?”
The TMSI is a 19-item scale that measures the extent to which positive caregiving strategies are used to manage ADL dependence and problem behaviours in care recipients. The TMSI also employs a 5-point Likert format from 1 (never) to 5 (always). Higher scores on the TMSI indicate greater use of such strategies. Examples of items include the extent to which caregivers use strategies such as visual and tactile cueing or short instructions to communicate with their loved ones.

The CMI and TMSI may or may not be appropriate to measure AD caregivers’ level or quality of care. These instruments were designed to measure caregiver's appraisal of his or her own ability to provide care and the extent to which positive caregiving strategies were used to manage problem behaviors respectively [16, 17]. 

One plausible explanation for the dearth of research on the relationship between QoL and level or quality of care is the lack of an instrument or questionnaire designed specifically to measure level or quality of care in AD [15]. We searched the literature for scales designed specifically to measure these constructs and found none. Most existing scales were designed to measure caregiver QoL or caregiver burden [18]. Consequently, the development of a suitable questionnaire is a necessary prerequisite for conducting research in this important area.

To start the process of questionnaire development, we identified two questionnaires and sought caregiver input on whether and how these questionnaires could be modified to measure level or quality of care in AD. The first questionnaire was Macera et al.’s Caregiver Burden Scale (CBS) [19], which was originally designed to measure the perceived burden of AD caregivers. The CBS was one of the few instruments that included items relating to AD caregivers’ level or quality of provided care. The scale lists 15 domains in which persons with AD might require assistance, whether caregivers provide assistance in these domains, and whether the provision of this assistance adds to caregiver stress. The instrument’s developers defined perceived burden as the number of items for which: (a) the care recipient needed assistance, (b) the caregiver provided assistance and (c) the caregiver reported that providing assistance was stressful. Overall, this questionnaire captures most of the assistance that AD caregivers generally provide to their loved ones and it is more of a level of care scale since it captures the frequency at which caregivers perform selected duties[15] [16]. The instrument's developers found the alpha coefficient for internal consistency for the CBS to be 0.87 [19].

The CBS was chosen for use in the current study because it was designed to be administered to AD caregivers and has some relevance to level of care provided (i.e. it lists tasks such as bathing and decision making that are performed by caregivers of persons with AD).  The CBS also measures concepts related to quality of care, such as the type of care that caregivers provide to persons with AD and whether they administered medication to their loved one when they needed it[19] [20]. However, the CBS was not designed to measure level or quality of care; its purpose was to measure perceived caregiver burden [19]. Still, the content of this instrument is closely enough related to level and quality of care that it may serve as a template for developing a scale to measure level or quality of care.

The second instrument employed in this study was the Clinical Nurse Specialist (CNS) Performance Appraisal developed by Houston et al. [21]. This outcome-oriented performance appraisal tool was designed to measure CNS services by using eleven criteria with performance behaviors as agreed between clinical nurse specialists and their supervisors. The performance criteria considered by the CNS include enhancing clinical practice, education, consultation, research, and application of nursing theories in care provision. Responses are rated as 0 ("Does not meet performance criteria"), 10 ("standard or meets performance criteria"), or 20 ("above performance standard") on each criterion. This instrument was selected for use in this study because it assesses performance using a scoring system that ranks the quality of care provided by individuals (e.g., meets criteria, exceeds criteria). Just like the CBS, the CNS serves as a source of components from which to build an instrument for measuring level or quality of care in AD.

The CBS and CNS were chosen for this study in part because of their inherent dissimilarity to one another. The hope in using such widely disparate instruments as a basis from which to start the focus groups and one-on-one interviews was to widen the basis of discussion and enrich participant feedback.

Results obtained from the present study will provide the information needed to develop a new instrument for measuring the level or quality of care provided by AD caregivers. Development of a new instrument will help researchers conduct studies to better understand how caregivers provide care to their loved ones with AD. Further, results from this study will help highlight the factors that are most important to AD caregivers as far as quality or level of care are concerned. 

The following research question was addressed in this study:
What are caregiver perceptions of how the CBS and CNS describe the level and quality of care that caregivers provide to their loved ones with Alzheimer’s disease?

5.2. METHODS
5.2.1. Study Design and Sampling
Purposive sampling was used to select participants for this study. Participants were primary informal caregivers who were 18 years of age or older, i.e., unpaid family members or friends who were directly involved in the day-to-day care of community-dwelling (residing in private homes) persons with AD [22 -24]. We included males and females who self-identified as primary informal caregivers according to this definition, regardless of the disease severity of their loved ones. The caregiver sample represented a range of severity of illness of the loved ones with AD. We excluded caregivers who could not communicate in English. 

Caregivers were recruited through the practices of three collaborating geriatricians in Hamilton and Toronto, Ontario. The geriatricians or their staff initially approached primary informal caregivers in their clinics to give them general information about the study and to ask for permission to be contacted by a member of the research team (AAH). Once caregivers agreed to be contacted, the geriatrician's office forwarded their names to the research team for follow up. Caregivers were then mailed a letter to further explain the study and invite them to participate. 

Caregivers who indicated an interest in participating were booked to attend a focus group or one-on-one interview, depending on their availability. Reminder letters were mailed to each caregiver one week before the scheduled interview to remind them about the day, time, and location of the interview. 

A total of 21 caregivers participated in the study. Two focus group sessions were held with a total of twelve participants (six participants per group). The remaining nine caregivers participated in one-on-one interviews. Recruitment of additional caregivers ceased after these 21 participants because data saturation had been reached [23].

5.2.2. Data Collection
The approach of cognitive interviewing was used during the focus group and one-on-one interview sessions. In cognitive interviewing [25], researchers will ask participants for their thoughts about a questionnaire. This includes what participants thought about the questions (e.g. were they easy to understand, did they mean for participants what the researchers thought they should mean, etc.), whether any content should be added or deleted from the questionnaires, and whether the format was pleasing to the eye. Researchers conducting a cognitive interview are not interested in testing the procedure for administering a questionnaire, nor are they interested in participants’ responses to the questions per se. Cognitive interviewing has many forms (e.g. think- aloud versus verbal probing) and can be used in both one-on-one and focus group interviews [26-29]. 

On the interview day, participants received an information package explaining the study.  The interview facilitator (AAH) reviewed the package at the start of each session and obtained written informed consent after participants had a chance to ask questions about the study. Participation was voluntary and caregivers could withdraw at any time during a focus group or one-on-one interview.

For the focus groups, caregiver participants were asked to complete a brief demographic survey and the CBS and CNS questionnaires. Then, we obtained caregivers’ perceptions of the tools, as well as their suggestions for ways to revise the content of the tools. We intended for the suggested revisions to serve as a guide for the future development of an instrument to measure level and quality of care in AD. After completing the two questionnaires, participants were asked to reflect on the questions presented in each tool and to provide an opinion as to whether the questions adequately captured the complexity of their role as caregivers. Participants were asked to comment on how the questionnaires should be revised to become relevant for measuring level or quality of care in AD. All focus groups and one-on-one interviews were tape recorded and transcribed verbatim.

For the focus groups, the focus group facilitator (AAH) raised relevant questions for the group to discuss. Questions were open-ended queries (e.g., "Please tell me about your experience completing these two questionnaires" and "Are there caregiver tasks or questions you think we should be asking that are not currently on the questionnaire?") designed to elicit discussions around the appropriateness of the two questionnaires for measuring level or quality of care. Clear group guidelines were issued at the start of the focus groups to encourage free-flowing discussion among participants. Each focus group lasted approximately two hours.

For participants who could not attend any of the scheduled focus group sessions, one-on-one interviews were conducted using a similar approach to the focus groups described above. The information obtained in one-on-one interviews is valuable because it represents individuals’ own unique positions and allows participants to express their views without the restrictions that the presence of other participants may impose.  The data from these interviews were analyzed in the same manner as the focus groups [30, 31]. Each one-on-one interview lasted approximately one hour. The focus groups and one-on-one interviews took place between February 10, 2011 and October 15, 2012.

5.2.3. Data analysis
Qualitative content analysis, consistent with a qualitative descriptive design, was the method of analysis for this study. Qualitative content analysis has been defined as a dynamic form of analysis of verbal data that is oriented toward summarizing the informational contents of that data [23]. One of the main advantages of this approach is that it helps group large amounts of text into manageable numbers of categories that denote similar meanings.  Qualitative content analysis also provides a deep knowledge and understanding of the phenomenon under study [32, 33]. We used qualitative content analysis because our goal was to develop a robust understanding of the types of questions family caregivers would like to see in a questionnaire measuring level or quality of care from their perspective [34]. Consistent with this approach, the goal was to use content analysis in grouping the large amount of data obtained from the focus group and one-on-one interviews into meaningful categories or recommendations for questionnaire development. 
Data were transcribed by a professional transcriber and the transcriptions were checked against the original recordings for accuracy. The primary author and data analyst (AAH) read all the interviews repeatedly to achieve immersion and gain a full understanding of the entire data obtained from caregivers during the interviews. The perusal of the interview transcripts was guided by the objectives of the study. Data were organized using NVIVO 10 (QSR International, Doncaster, Australia). Once a full understanding of the data was achieved, important words from each interview transcript that appeared to capture key thoughts or concepts were highlighted. The initial analysis commenced as the analyst (AAH) noted his initial thoughts and impressions about the data obtained from the focus group and one-on-one interviews. During this process, codes that represented groups of key thoughts among the participants were derived directly from the text, representing the initial coding scheme. Once the initial coding scheme was finalized, the codes were sorted based on how closely related they were to one another. Finally, the emergent categories from the data were grouped into meaningful clusters that represented the major findings from the study [35].

5.2.4. Study rigour
Several strategies were used to ensure rigour. Memos were kept throughout the process of conducting this study. This included an audit trail of all decisions related to caregiver recruitment, data collection, analysis, and writing. Besides the principal author (AAH), other investigators (JP and MO) reviewed interview transcripts and provided feedback on the coding. Finally, the entire research team provided overall feedback on the analysis and study findings.


5.2.5. Ethics approval
We obtained ethics approval from the McMaster University/Hamilton Health Sciences Research Ethics Board (REB#: 10-420) and the ethics boards of the institutions through which caregivers were recruited (Appendices L-Q ). All participants provided written, informed consent and understood that they could refuse to answer any questions or withdraw at any time. 

5.3. RESULTS
5.3.1.Caregiver sample
Table 5-1 presents the demographic profile of the 21 caregivers who participated in this study. These caregivers were typically older adults (Median age = 62.0 years; 25th percentile = 54.5 years; 75th percentile = 77.0 year) female (n = 18), technical/community college or university educated (n = 16), and the spouse or child of a person with AD (n = 20). 









Table 5-1. Demographic characteristics of caregivers
	


Characteristics                                                                                                Family caregivers
	


Age (years), median (25-75 percentile)                                                             62 (53, 76)
     Age range (years)                                                                                         46-92
Gender, n (%)                                                                                                
    Women                                                                                                         18(86)
    Men                                                                                                               3(14)
Education, n (%)                                                                                             
    Elementary school                                                                                        2(10)
    High school                                                                                                  3(14)
    Technical/community college                                                                      8(38)    
    University                                                                                                     8(38)
Relationship to care recipient, n (%)
     Spouse                                                                                                         11(52.4)
     Child                                                                                                            9 (42.8)
     Other                                                                                                          1(4.8)
Current annual household income, n (%)
 $0 - $30,000                                                                                                    2(9.5)
$30,001 - $45,000                                                                                            5(23.8)
 $45,001 - $60,000                                                                                           6(28.6)
 $60,000 or more                                                                                              7(33.3)
 Missing                                                                                                            1(4.8)
	





5.3.2. Caregiver perceptions of the CBS and CNS scales 
As a starting point for discussion, participants were asked to complete both the CBS and CNS. Neither scale is appropriate for measuring level or quality of care in AD, and the main purpose was to generate ideas on the components of a 'good' scale for measuring these constructs. Table 5-2 highlights the four major categories identified in the interview transcripts that were related to caregiver perceptions of the questionnaires. These categories are: (a) use of a case management approach, (b) recognition of increasing care demands in relation to the declining status of the care recipient, (c) acknowledgment of the importance of social support for caregivers, and (d) consideration of the role of hired help. Table 5-2 also provides examples of quotes from individual and focus group interviews supporting these categories. 

In the context of the level or quality of care provided to their loved ones, caregivers reported preferring a questionnaire that had characteristics similar to the CBS scale. As unpaid family caregivers, they preferred a questionnaire that was relevant to their caregiving experience through the use of a case management approach. Case management is defined as an approach to level or quality of care that recognizes the central role that caregivers play in managing the continuum of care that persons with AD often require [36, 37]. According to caregivers, this approach to care aims to empower caregivers and facilitate timely access to essential care services to help support the needs of care recipients. Caregivers argued that since they typically perform multiple tasks (help with feeding, medication, financial planning, advocacy, etc.) at the same time, a questionnaire designed to measure level or quality of care must recognize both the diversity of their role and the inter-relationships between the various duties performed as part of their role.  As stated in the following one-on-one interviews: 

Case management I guess is the way I'll put it...I usually start off with all her medical needs. Then I take care of appointments, surgeries, pharmaceuticals, power of attorney,... I'm the primary contact for her...anything to do... finances, types of care, applying for her pills...You know I even got the CCAC (Community Care Access Centre) involved... even taking her to church... (One-on-one interview #1)

I provide all those areas requiring assistance, transportation, housekeeping, cooking shopping, decision making, financial keeping, walking, making home repairs, administering medication, dressing, bathing, toileting...., I have to do them all. As a matter of fact...I have virtually taken over full control and she’s virtually tethered to me... I think I am slowly approaching my inability to continue to do all these things for her because it’s almost becoming overwhelming and time to consider moving her into a nursing home. Not quite there yet but getting close (One-on-one interview #6).

Caregivers reported that they face unique and multiple challenges with their loved ones due to the ongoing decline exhibited in AD. Further, the needs of people with AD change from time to time and caregivers often find themselves performing progressively higher level of duties over time. Caregivers suggested that any questionnaires that is developed to assess the level or quality of care provided must consider the increasing care demands in relation to the declining status of the care recipient over time (for example, deteriorating behavioural health). Caregiver stated: 
Well, I mean if the caregiver gets a full nights' sleep, well that’s great...but if you are caring for somebody who is up wandering around the house all night, you’re not getting any sleep therefore the caregiver is tired the next day and could not give, you know, proper care to them... If you are rested you are bound to provide better care (One-on-one interview #7)

For me, I think it’s important to determine if there is going to be a time when your ability to provide the necessary level of care in each category is beyond your ability to do so (One-on-one interview #6)

Further, participants indicated that they prefer a questionnaire that acknowledged the role of social support for family caregivers. AD patients often have a number of family caregivers who are jointly responsible for performing the duties being evaluated in a level or quality of care questionnaire. Caregiver support organizations such as the Alzheimer's Society also play a critical role by providing information and training to help caregivers provide an adequate level and quality of care. These organizations generate opportunities for caregivers to socialize and exchange ideas about caregiving practices. Many caregivers stated that the input of other family members (including neighbours) and the tips they pick up from socializing with other caregivers have great impact on the level or quality of care that they provide. These caregivers also believe that getting their loved ones involved in social activities is important for the level or quality of care provided. As one participant stated:

(Social support) It’s very important, I think it’s important to involve the patient in outside activities, to involve them with family, you know, to get them out and around people as much as you can. I mean they are going to be at a point at some time when they won’t want to go out, when they won’t want to meet people. And I think you can probably, you know, stretch the time now that they’re still enjoying going out... We have friends that take my husband (AD patient) to coffee and take him out to football games, we all go to hockey games, participate in dinners and that sort of thing. So we try to keep him as social as possible... So, you need a question under social situations, you know, whether family are involved, sports activities, um, dining out. I know some people with Alzheimer’s are not comfortable dining out, their caregivers are not comfortable taking them to a restaurant [yeah, yeah] something like that (One-on-one interview #7).

Caregivers also noted that the Caregiver Burden Scale and the CNS do not address the role of hired help or other care providers that families often pay to provide temporary reprieve for the regular caregiver. Hired help like those available through respite care provide temporary relief for the regular family caregiver to pursue other activities (for example, training or relationships with other caregivers) that may ultimately help improve the level or quality of care provided to the care recipient. Many participants suggested that a question about hired help should be incorporated into the questionnaire. The following interaction among participants attending a focus group highlights this criterion:

P1: I Spend money on additional caregiver help. It is much cheaper, and I am happy with my decision	
P3: I agree with you...my mother needs these hook-ups from other sources...Just so they know they are not alone
P4: Support from other available sources (MD, Toronto AD Society, Other support groups) is wonderful and much needed for me (Focus group #2 )

Another participant attending a one-on-one interview says:
When you get to a point where you simply cannot handle the person, respite care would probably be very good at some point [okay] so the caregiver could have a few days off you know, get away for a weekend [yeah] or something like that (One-on-one interview #7)











Table 5-2.  Caregiver Perceptions of Instruments
	
Major Categories
	
Examples of supporting quotes from one-on-one and focus group interviews

	




Case management approach to AD caregiving


	I have a friend whose  wife had Alzheimer’s and he tried to do everything without contacting CCAC. In other words he tried keeping CCAC out of it. And now that I have had CCAC into it with all the other contractors that come to the home, I think the care now is fantastic and it keeps my wife out of a nursing home longer than could possibly be the case if I tried to do everything myself (One-on-one interview #6) 

Case management I guess is the way I'll put it...I usually start off with all her medical needs. Then I take care of appointments, surgeries, pharmaceuticals, power of attorney,... I'm the primary contact for her...anything to do... finances, types of care, applying for her pills...You know I even got the CCAC (Community Care Access Centre) involved... even taking her to church... you get it (One-on-one interview #1)

	










Declining health condition

	
I moved into a home with my Alzheimer’s patient, I have been there for four years now with continued decrease in their faculties and functions of the Alzheimer’s patient... I think probably one of the things that I would be looking at in a questionnaire is identifying what level of care, not just what type of care would be required. And I think a lot of it would have to be based on the person that’s being cared for. For example, housekeeping, because of the fact that we live in the same home, housekeeping is an automatic. Shopping is an automatic too because we have to shop for us as well.  Decision-making is also a yes because of the level of dementia that is being experienced by the patient now (One-on-one interview #2).

We like to spend time together, but  it’s getting more and more difficult as time goes on [mmm] he’s just not the same person he used to be. He’s, he’s ah, not as tolerant, he’s, and I have a lot of medical issues so it makes it very difficult for both of us (One-on-one interview #9)


Table 5-2 (Contd) Caregiver Perceptions of Instruments
	
Major Categories
	
Examples of supporting quotes from one-on-one and focus group interviews

	

Impact of social support















	
I have a very dear friend and she is going through the same thing and we sort of talk about things together and we get annoyed at ourselves because we lose patience, but then it’s hard not to [right] you know. I think it’s very hard when a person is a clever person and a kind going person to all of a sudden they can’t do those things because they just can’t remember. You know, and that to me is the hardest part, now I’m sure that’s up to each individual themselves [right] how they handle those, that you know (One-on-one interview #8).

I'm a 59 years old male and my mother passed away three years ago so I got the responsibility to look after my father... I was fortunate enough to meet a lovely lady about two years ago who has now moved in with me and my dad...She also helps provide care for my father (One-on-one interview #11).

	



Role of hired help

	
"He is a Veteran...through the Veterans he gets a chap that comes in every Monday and Thursday for two hours. And he will take him for a walk or take him out in the car for a little bit...and it’s good for me to take my garbage out and that sort of thing. Those things are very important and that means a lot to me."(One-on-one interview #4)

"so, other people helping, like the people that walk the dog for me helps a lot because they do see him. This company that I hired to come in they, they’re there for three hours a day, that helps, it gives me a peace of mind that somebody is there." (One-on-one interview # 7)

P3: here I found the ...the second questionnaire just all these were applicable to me in that...I just hired... somebody ...out as the care provider ....so that I can continue to work ...
P4: ...there is a number you can call for lift assistance...
(MP: yeah...) (Focus group #1)




5.4. DISCUSSION 
The current qualitative study was conducted to better understand AD caregiver perceptions of how we can best measure level or quality of care. By having caregivers complete the CBS and CNS scales, we gained valuable information that can be used to develop an instrument for measuring level or quality of care in AD. Although there was unanimous agreement about their preference for the CBS over the CNS when it comes to measuring care provided from an AD caregiver perspective, participants identified some limitations of the CBS. The main criticisms of this instrument stem from the fact that this scale, like the CNS, was not originally designed to measure level or quality of care.  However, in the absence of an instrument designed specifically for this purpose, this instrument provides a solid foundation that can be improved upon to measure level or quality of care in AD.  The CBS is simple, user-friendly, and contains questions about the everyday experience of AD caregivers. Although the CNS is comprehensive and covers many aspects of caregiving, caregivers perceive this questionnaire to be unconnected to the duties they actually perform on a day-to-day basis. 

In response to questions about the lack of a questionnaire to measure level or quality of care provided to persons with AD, participants suggested that the CBS questionnaire should form the basis of an instrument to measure this construct. This instrument should include questions that address case management in caregiving, the increasing demands of care in relation to the declining status of care recipients, social support for caregivers, and the role of paid help to provide temporary relief for informal caregivers. Caregivers argued that the above categories all have important implications for the level or quality of care they provide to their loved ones. For example, friends and family (i.e. social support) may give a caregiver the encouragement needed to provide better quality of care for his or her loved one.  Hiring a knowledgeable substitute carer (i.e. role of hired help) to provide a break for the primary caregiver could ultimately lead to higher level and quality of care for the care recipient.

Findings from this study reflected what has been found in other studies examining the needs of caregivers and care recipients in AD. In a recent study exploring the service and support needs of families with early-onset Alzheimer's disease (EOAD), the authors identified the following three themes from their focus group interviews: (1) the challenges of providing care; (2) the challenges of accessing services and benefits; and (3) the desire for additional services tailored to meet the needs of caregivers and individuals with EOAD [38]. These findings support the notion that family caregivers are better positioned to identify the needs of their loved ones with AD, and possess knowledge that can be utilized in meeting the needs of this population.

In a study examining 25 physicians' perspectives on care of dementia patients, participants (physicians) in focus group discussions thought that much of the care received by persons with AD should come from support services such as government-run, community-based health and social service centres [39]. Although the physicians in the study admitted that they were not well informed about these services, they agreed that these alternate sources of care offer enormous opportunities for persons with AD and their family caregivers. These findings support the results from the current study identifying social support and role of hired help as important for the care  that persons with AD receive.

The feedback provided by caregivers in the current study can be used to develop items for a questionnaire that measures level or quality of care in AD. The next step would be to use the feedback and develop a draft questionnaire and then ask AD caregivers whether it captures level/quality of care. A newly developed instrument would need to be validated among AD caregivers before it could be used in research. Examples of required validation would include an examination of test-retest reliability.  

The current study has several implications for practice and research. Caregivers of persons with AD perform important functions, and the need for an instrument that is specifically designed for measuring the level or quality of care that these caregivers provide has been previously highlighted [15]. By developing an instrument for this purpose, it would be possible to rate the level or quality of care that AD caregivers provide to their loved ones. This understanding can be used to develop policies that provide support for caregivers. Results from this study could also help caregivers, caregiver support organizations, and policymakers make informed decisions about programs to optimize the care that persons with AD receive from their caregivers. Examples of potential programs include enhanced respite care to relieve caregivers of the responsibility of providing all of the care required by their loved ones. This relief could help decrease caregiver stress and reinvigorate the level and quality of care that caregivers provide to their loved ones with AD. A new questionnaire developed for measuring level or quality of care could also be used to capture the impact of programs on level or quality of care provided.

In summary, two vastly different scales were used in eliciting a range of opinions from caregivers regarding the measurement of level or quality of care in AD. Since both of these questionnaires were originally designed for a different purpose, it should be noted that neither of the two questionnaires is really appropriate for measuring level or quality of care in AD. However, the simplicity of the CBS, as well as the fact that it was designed to be used by AD caregivers, makes it possible to borrow some of its components to develop a new questionnaire that incorporates the findings from this study. 

5.5. STRENGTHS AND LIMITATIONS
The use of both focus group and one-on-one interviews is a major strength of this study. While focus groups draw on group interplay, one-on-one interviews rely on individual perspectives. Triangulation of one-on-one and focus group interview data helped enhance the credibility of the findings by enabling cross verification from these two forms of interview. Also, the use of two dissimilar questionnaires as a starting point for discussion gave participants a prompt from which to express a wide range of opinions during the focus groups or interviews. Readers should note that the caregiver sample was recruited from geriatric practices in Southern Ontario, Canada. The views expressed by this sample might differ from the opinions of caregivers who are recruited from other settings.

5.6. CONCLUSION
The information generated from this study can help in developing an instrument for measuring the level or quality of care that AD caregivers provide to their loved ones with AD. The following themes were identified by caregivers as important to consider when developing a new instrument to measure level or quality of care in AD:  
· case management approach to AD caregiving;
· increasing care demands in relation to the declining status of the care recipient;
· social support for caregivers; and
· role of hired help who are paid to care for the patient
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5.9. INTRODUCTION TO THE NEXT CHAPTER
The previous three chapters formed the core components of the thesis. The next and concluding chapter of the thesis presents an integrative discussion of the three preceding chapters, along with directions for future research. 
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CHAPTER 6: INTEGRATIVE DISCUSSION, FUTURE DIRECTIONS, AND CONCLUSIONS
6.0. INTEGRATIVE DISCUSSION
The previous three chapters formed the core components of the thesis, which examined the relationship between caregiver QoL and the level or quality of care that caregivers provide to persons with AD. The current chapter presents an integrative discussion of these three chapters, plus directions for future research. Chapter 3 contained a systematic review to summarize existing evidence about the relationship between caregiver QoL and level or quality of care [1]. This review showed that there has been little research done to investigate this relationship [1]. Further, the review pointed to a lack of research questionnaires designed specifically for measuring level or quality of care in AD. Another review [2] described many scales designed to measure caregiver QoL or caregiver burden, but none of these questionnaires was designed specifically to measure level or quality of care. The lack of an instrument designed for measuring level or quality of care in AD might well be a contributing factor to the dearth of research on this topic.

The systematic review led to the quantitative analysis described in Chapter 4. This analysis utilized the (albeit limited) data from the only study [3] included in the systematic review as a first step toward examining the relationship between caregiver QoL and the level or quality of care provided to persons with AD. No statistically significant relationships between AD caregiver well-being (a surrogate for QoL) and level or quality of care were found in the data. However, these data were limited by a small sample and a high rate of attrition. Also, the data were collected using highly specific instruments to measure level or quality of care, and no variable measured QoL directly. Despite the limitations, the availability of the dataset, coupled with the a priori potential that it might contain useful information, justified its use in this first effort to examine the association between AD caregiver QoL and the level and quality of care provided.

In the absence of an existing instrument to measure level or quality of care in AD, the qualitative study described in Chapter 5 was undertaken to inform the development of such an instrument. The participants in this qualitative study, all of whom were the primary informal caregivers of persons with AD, indicated that an instrument measuring level or quality of care should include the following elements: a case management approach to caregiving, questions that recognize increases in care demands as care recipients’ health status declines over time, questions on the impact of social support, and a recognition of the role of paid carers who are hired by families to assist in care provision. Results obtained from this study could potentially be used to develop an instrument for measuring level or quality of care in AD.  The next step would be to use the feedback and develop a draft questionnaire and then ask AD caregivers whether it captures level/quality of care.

Given the scarcity of information on the relationship between AD caregiver QoL and the level or quality of care provided, research databases (i.e. Medline, PsycINFO, BIOSIS Previews, EconLit, Cochrane Reviews, and Social SciSearch) were searched for information on two similar, chronic, degenerative diseases (i.e., Parkinson’s disease [PD] and multiple sclerosis [MS]) with the intent of seeing if the literature on these diseases might contain studies on caregiver QoL and level or quality of care [4-7]. As with AD, the literature showed that caregivers in PD and MS have reduced QoL, but there was no information concerning whether QoL might affect the level or quality of care provided [6- 9]. 

Overall, this thesis is an important contribution to the field of AD research. The systematic review contributes to the literature by highlighting a dearth of research in an important area of inquiry. The quantitative study, using data from the lone study included in the systematic review, marked the first known attempt to examine the association between caregiver QoL and level or quality of care in AD.    

Since future research on this topic will hinge on the use of appropriate questionnaires to measure level or quality of care, and no such existing questionnaires were found in the literature, the findings from the qualitative study provide the first insights into the content of such a questionnaire. 
  
 6.1. FUTURE DIRECTIONS
The ideal type of future study to address the relationships of interest in this thesis would be a longitudinal cohort study measuring changes in QoL, level of care, and quality of care among AD caregivers. Such a study should enroll participants who are representative of the caregiver population in Canada in terms of their age, sex, length of time since caregiving, and other variables that are important for caregiving (e.g. availability of social support) [10-14]. 

Further research into this important topic would first require researchers to use appropriate instruments for measuring caregiver QoL (for example, Short Form 36 or EQ-5D) [15, 16], level of care, and quality of care. Previous studies have justified the need for the development and validation of an instrument to measure level or quality of care in AD [1, 2]. The next step involves generating specific items for the new instrument [17]. Caregivers of persons with AD could be engaged and asked to use the major categories obtained from the qualitative portion of this thesis to generate specific items for the questionnaire. After items have been generated, content validation of the questionnaire needs to be done [17]. A checklist of all the items generated for the questionnaire could be sent to current AD caregivers, who would be asked to assess the content coverage and relevance of these questions with their caregiving experiences in mind. The items recommended by these caregivers could be sent to a sub-set of the original caregivers for final items selection and scaling of responses. Finally, psychometric testing could be performed on the instrument to ascertain its validity, reliability, and responsiveness [17, 19, 20]. To ascertain face and content validity, caregivers could be asked to indicate whether, on the face of it, the instrument appears to be assessing level (or quality) of care [17]. For reliability, the newly developed instrument could be administered to the same caregivers on different occasions to ensure that the instrument produces the same or similar results. The objective of this test is to ensure that the instrument is measuring level or quality of care in a reproducible fashion [17]. The reliability study must be done within a short timeframe (preferably 1-3 months for caregivers) to ensure that the underlying characteristics of the respondents do not change [17].  


6.1.1. Proposed Longitudinal Study
Any studies designed to measure the relationship between caregiver QoL and level or quality of care should have regular intermediate follow-up intervals (e.g., every six months) over a prolonged period of time (e.g., 3-5 years) in order to make it possible to capture changes in these variables over the course of the caregiving experience [18, 21]. This is important because AD patients deteriorate over time and this could potentially affect both caregiver QoL and the level and quality of care provided [22]. 

For the proposed study, it will be helpful to have an estimate of the number of participants needed to detect an association between QoL and level or quality of care. A reliable linear regression model is obtained when the ratio of study participants to variables in the full model falls between 10 and 20 [23]. It is estimated that the maximum number of variables will be 30, including dummy variables for interview questions with categorical responses. Each level of a categorical variable (e.g. male and female) counts as one variable in this formulation. Other variables include socio-demographic variables like age, gender (female vs. male), employment status (unemployed, part-time, and full-time), and severity of illness (mild, moderate, severe). Given the estimate of 30 variables in total, at least 300 participants will be needed to build a reliable regression model. A reliable model is one where the regression coefficients are stable, such that if the model were run on multiple independent datasets, then the resulting coefficients would be similar to one another across datasets [23].

The Canadian Longitudinal Study on Aging (CLSA) could serve as a source of participants for the type of study needed to examine the relationship between caregiver QoL and the level or quality of care in AD. The CLSA is a large, Canada-wide, long-term study that aims to follow 50,000 men and women between the ages of 45 and 85 for at least 20 years [24, 25]. The CLSA is collecting data every three years, with an intermediate telephone interview at 18-month intervals between each three-year follow-up timepoint [26]. As part of its mandate, the CLSA aims to collect information on the changing biological, medical, psychological, social, lifestyle and economic aspects of people’s lives to understand how, individually and in combination, these factors have an impact in both maintaining health and in the development of disease and disability as people age [25].  

A series of questions may be added to the CLSA to identify caregivers of persons with AD. Appropriate QoL and level or quality of care questionnaires would then be administered to these caregivers to investigate the relationships of interest. Once we understand how caregiver QoL affects the care they provide to their loved ones with AD, it will be possible to develop initiatives that better address caregivers' needs. These initiatives may include an expansion of respite care for persons with AD or the provision of specialized training to help caregivers better cope with the impact of the disease on their own quality-of-life.



6.2. STRENGTHS AND LIMITATIONS OF THESIS
This thesis has several strengths. It examines a novel topic and utilizes both quantitative and qualitative research methods to address different facets of the topic. The thesis provides an understanding of the gaps in an important area of research, and it provides guidance for potential next steps in this area of research.

The thesis identified several limitations in the data that prevented a robust investigation of the association between caregiver QoL and the level or quality of care provided to persons with AD. The lack of a questionnaire for measuring level or quality of care was shown to be a major hindrance to further research in this area. 

6.3. CONCLUSIONS
This thesis investigated the relationship between AD caregiver quality-of-life and the level or quality of care that these caregivers provide to their loved ones with AD. Three studies were completed as part of this thesis: a systematic review (Chapter 3), a quantitative study (Chapter 4), and a qualitative study (Chapter 5). 

The systematic review contributed to the literature by highlighting a dearth of research in this area. The review also identified the need for an instrument to measure level or quality of care in AD. Using data from the lone study included in the systematic review, the quantitative study did not find an association between caregiver QoL and level or quality of care. Finally, the qualitative study suggested major areas for consideration for an instrument to measure level or quality of care in AD. Going forward, the task would be to develop and validate the questionnaire. Once the questionnaire is ready, a longitudinal study needs to be designed to investigate this important topic further. 
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1.0 Introduction
1.1 Study Background and Rationale
AD is a neurodegenerative disorder that is characterized by a progressive decline in cognitive and functional abilities. Symptoms often begin with memory loss and progress to an inability to perform basic activities of daily living (i.e., bathing, eating).1 Primary informal caregivers provide a substantial amount of the care and support for persons with AD. These caregivers are usually close relatives (e.g., spouses, children) of their ‘loved ones’ with AD. The QoL experienced by unpaid AD caregivers has been shown to be lower than the QoL of caregivers for
persons who do not have AD.5 The burden of caregiving in AD is tremendous and caregivers have been called the “hidden victims” of the disease.6  Recently, there has been an interest in the level of care that these caregivers provide to their loved ones due to the inevitable decline in QoL that normally characterizes caring for persons with AD. 

Overall, we are interested in examining the association between QoL and the level of care that unpaid family caregivers provide to their loved ones with AD. Research has shown that lower QoL can increase absences from work and reduce job productivity.8 In the domain of care provision, it is possible that these workplace productivity issues might translate into declining ‘caregiver productivity’. However, there has been no research conducted to investigate whether caregiver QoL affects the level of care that caregivers provide to their loved ones with AD. 

The dearth of existing research on this topic could be due to a lack of an instrument designed specifically to measure ‘level of care’ as we have defined it. We avoided including ‘quality of care’ in the definition because of the difficulty involved in determining what constitutes ‘quality’ care. The concept of ‘level of care provided by caregivers’ will be referred to in shorthand as ‘level of care’ throughout the protocol. We intend to measure ‘level of care’ from a task-oriented perspective. Caregivers will identify the tasks that they perform for their loved ones with AD from a pre-specified list, and then rate how well they are performing it. 

To obtain our measure of level of care, we searched the literature for a scale that might have been designed to accomplish this task, but we found no scale specifically designed for this. A published review described many scales designed to measure caregiver QoL or caregiver burden, but none of these instruments was designed specifically to measure level of care.39 Instead, we have identified two research questionnaires that could be used to measure the level of care that family caregivers provide to their loved ones with AD, albeit with slight modifications. The first of these instruments, which was developed by Macera et al. (1993), was initially designed to measure the perceived burden of AD caregivers.40 It lists 15 domains in which persons with AD might require assistance, and ask whether caregiver provide assistance and whether the provision of this assistance causes caregiver stress. 

The second instrument is the CNS Performance Appraisal developed by Houston and Luquire (2004)41.  This instrument was originally developed for evaluating the performance of clinical nurse specialists (CNS) working in an outpatient setting. It assesses personnel performance by employing a pre-specified list of evaluation criteria and performance behavior.  We intend to pre-test these two instruments with groups of caregivers, and then select one based on these caregivers’ recommendations. 

1.2 Specific Aims
The purpose of this study is to pre-test the two questionnaires mentioned above. The study population will consist of primary, informal caregivers of persons who have been diagnosed with AD. Using a focus group interviewing approach, we will ask each caregiver to complete both instruments immediately prior to the focus group.  During the focus group, we will ask caregivers about their opinion of each instrument, and then select one of these instruments for use in our future study. Comments provided by caregivers will also help in customizing the selected instruments to meet our research needs.

2.0 Methods
2.1. Study Population and Inclusion/Exclusion Criteria 
The population for this study will consist of primary informal caregivers of persons with AD. These caregivers will mirror the sample for the larger study of caregiver QoL and level of care.  Primary informal caregivers are unpaid family members or friends who are directly involved in the day-to-day care of a loved one with AD. These caregivers must be knowledgeable about their loved ones’ condition regardless of whether the loved ones live at home or in institutions.31
We will include any person who identifies her or himself as a primary informal caregiver, regardless of the person’s age, gender, or the disease severity of the loved one with AD. We will exclude caregivers who cannot verbally communicate in English. Through our collaborating geriatricians, we will identify caregivers of persons with whom we will approach for possible inclusion in the study. We will mail a letter to each caregiver explaining the study and inviting them to participate. Each individual caregiver will also be called to confirm if they will be participating or not. Caregivers who indicate their interest in participating will then be booked to attend one of our ‘interview days’, on which the questionnaire completion and focus group interviewing will take place. Participants can also choose to do a one-on-one interview in lieu of the focus group interview. During the days leading to the interviews, letters of reminder will be mailed to each participating caregiver to remind them about the time and date for the interview.

2.2 Topics of Discussion in Interview Sessions
Our primary goal in conducting the focus group sessions is to obtain caregiver opinions about each of the two pre-selected research questionnaires, and use feedback from these caregivers to select the best instrument for our future study requiring the measurement of level of care provided. We will also discuss possible ways of improving the questionnaires, including the possibilities of adding or removing some of the questions presently contained in the chosen questionnaire.  

Although focus group discussion is our preferred method of eliciting information from caregivers, participants who cannot attend one of the scheduled focus group sessions will be given the option of being interviewed one-on-one.

2.3. Focus Group Interviewing
A focus group can be defined as ‘a carefully planned discussion designed to obtain perceptions on a defined area of interest in a permissive, non-threatening environment.’34, 35  True to this definition, carefully planned focus group interviewing sessions will be organized for unpaid caregivers of persons with AD in order to achieve our objective of selecting an instrument. Prior to the commencement of the focus group session, each attending caregiver will be given the two questionnaires to complete. This will get them familiarized with the questionnaires and also help build the knowledge required for their participation in the ensuing focus group discussion. In addition to the two questionnaires, participants will be asked to complete a brief demographic questionnaire that we will then use in our analysis of the results from the focus group. In order to maintain their privacy, participants will not be required to put any identifying information on their questionnaires. Immediately after completing the questionnaires, participants will engage in a focus group discussion (or one-on-one interview) in order to obtain their opinion about the two questionnaires. The experience of completing the questionnaires will make the caregivers “information-rich” and thus able to contribute to the conversation. Findings from the interviews will be used to make a decision regarding the best instrument to use in our future studies, and also to improve the selected instrument.

Briefly, caregivers will be assembled in a group where the focus group facilitator and an assistant will raise pertinent questions for the group to discuss. Questions will consist of open-ended questions that can elicit good and sustainable discussions that can contribute to our ability to choose the best among the two instruments described earlier. We will encourage a permissive environment that nurtures different perceptions and points of view that each caregiver may have. The interactions between caregivers during the focus group sessions will also provide important information about the suitability of each instrument. Examples of questions that will be asked are: how would you rate your experience completing each of the two instruments? Which of the instruments do you think is best for measuring the level of care provided by caregivers? Why do you prefer one instrument over the other? How can this instrument be improved to ensure that it is actually measuring what we intend to measure? 

Overall, the approach of cognitive interviewing will be used in improving the selected questionnaire (Willis, 1999). Cognitive interviewing focuses on the survey questions, as opposed to the administration procedure of the questionnaire. In this approach, there is a strong emphasis on the cognitive processes used by the respondents in answering the questions. Therefore, it is important to note interviewee processes or activities (body languages, etc) that are normally hidden from view, as well as easily observable ones (comments). The targeted caregiver population used in this study is appropriate for the approach for cognitive interviewing, which will be used to customize the selected questionnaire.       

In all, three focus group sessions with approximately 6 caregivers in each group are planned. Each focus group will consist of participants who are reasonably homogeneous and unfamiliar with each other. Patterns in caregiver opinions across the group will be noted in order to identify trends or themes. Feedback from these group discussions will be used to select an instrument appropriate for measuring level of care. Discussions arising from these group interviewing would be carefully and systematically analyzed using a suitable qualitative data analysis techniques as discussed later. In addition, caregiver opinions will be used in choosing additional questions to be added or removed from the chosen instrument. This will be achieved through cognitive interviewing techniques38. Caregivers will be asked to explain the meaning of questions encountered on the questionnaires using their own words. This will help to highlight the level of comprehension of the wordings of each instrument. The chosen questionnaire will be revised based on the feedback from caregiver discussion. All group discussions, including the pre-session small talks and the debriefing, will be tape recorded to facilitate easy analysis and verification of findings. 

For participants who cannot attend any of the scheduled focus group sessions, one-on-one interviews will be conducted using a similar approach to that discussed above. In this approach, we will rely on the information provided by a single caregiver as opposed to that obtained from group of caregivers participating in a focus group discussion. The information obtained in a one-on-one interview is valuable as it represents the individual’s own unique position and allows participants to express their views without the restrictions that the presence of other participants may cause.  

2.4 Role of the Facilitator
The role of the facilitator in a focus group discussion is important. The facilitator for the focus group discussions will be Afeez Hazzan. Afeez is a doctoral student at McMaster University, Hamilton, and has extensive experience interviewing research participants, including caregivers of persons with AD. He also has excellent academic preparations in qualitative research methods. Further, Afeez has successfully facilitated two focus group sessions relating to this study at the McMaster University site. 

The current study provides Afeez an opportunity to further develop his skills in qualitative research methods, while also working towards his doctoral degree on schedule. In addition to convening and facilitating the focus group discussions, Afeez will also administer the questionnaires to each participant prior to starting the focus group discussions, moderate discussions, listen to participants’ views, ask questions from participants, make observations, and analyze the data using an inductive data analysis approach as consistent with qualitative research method.36

In order to enhance the accuracy of the data collected and ensure the smooth running of the entire research process, a knowledgeable assistant moderator will work alongside Afeez during the focus group interviewing sessions.  The assistant moderator will have prior experience organizing or participating in a focus group discussion, and will be available to help the facilitator with all aspects of the focus group discussions. Functions of the assistant moderator will include: taking comprehensive notes, operating the tape recorder, handling logistics (seating, lighting, and so on), and asking additional questions to probe the response of participants in greater depth. 

3.0Analytical Issues
3.1 Data Analysis
Focus group interviewing yield qualitative data which may consist of attitudes, perceptions, and opinions of participants.36 Qualitative data can be analyzed using an inductive process involving the synthesis of understanding based on the discussions generated in the group discussions36. This is in contrast to the deductive approach of quantitative analysis which involves testing or confirming a preconceived hypothesis or theory. For this study, we do not have any a priori theories or hypothesis. Using a systematic and verifiable analytic process, we will use participants’ discussions from across the focus group sessions to choose the better of the two instruments and to modify the selected instrument in an effort to ensure its credibility.

The process of data analysis for focus group discussions involves obtaining raw data from participants in all the groups (comments, views, opinions, body language, and so on), describing the information with statements, organizing the statements into themes and then interpreting the data. The facilitator will be collating the data that emerge from all the focus groups, and will also complete the analysis as appropriate.36;37 Data will be analyzed as they emerge throughout the focus group sessions, including the pre-session small talk. Data will also come from notes or journals taken by the facilitator and the assistant facilitator. Audi-recordings from the focus group sessions will be fully transcribed verbatim and analyzed along with the other sources of data. Notes will be compared between the facilitator and his assistant during the peer debriefing stage in order to ensure the accuracy of the information collected. Based on emerging themes from the data collected, the facilitator and his assistant will arrive at a mutually agreeable summary that will identify the instrument that the caregivers prefer and the possible ways to further improve the instrument to fit our specific research purpose.

In reaching our final conclusions about best instrument as well as the possible ways of enhancing the instrument, we will consider all available information, including those from participant observations, group interactions, themes in responses to key questions, information from tape recorders, body languages used by participants, specific words used to answer questions, as well as the specific contexts in which the words were used. The use of multiple data sources will enhance the credibility, reliability, and the transferability of our findings.36; 39

3.2 Sample Size
The recommended number of people per focus group generally ranges from 4 to 15, depending on the topic of discussion. 36 Some focus groups relating to this study have been conducted at McMaster University and Sunnybrook Hospital, and results will be combined with those obtained at St. Joseph’s Healthcare Hamilton. 

For the study at St. Joseph’s Healthcare Hamilton, we plan to have three focus group sessions with approximately 6 caregivers in each group. Hence, we will need at least 18 caregivers to complete the questionnaires and to participate in one of the focus group discussions that will follow.  Interested caregivers who cannot attend a focus group session can choose to participate in a one-on-one interview.

4.0 Study Process
4.1 Caregiver Recruitment
The Local Principal Investigator (Dr. David Cowan) will identify family caregivers that will be approached for possible inclusion into the study. Dr. Cowan previously served as the LPI for another study titled ‘An assessment of Canadians’ willingness-to-pay (WTP) for Alzheimer’s disease medications: patients, caregivers and the general public’. Dr. Cowan will contact the caregivers who participated in the WTP study and invite them to participate in the current study. He will briefly explain the study to potential participants and give the contact information of interested caregivers to the focus group facilitator for follow-up and recruitment. The facilitator will further explain the study to each potential participant and book an appointment for the participants to participate in a focus group discussion. Completion of the questionnaires as well as the focus group discussions that immediately follow will take place at an accessible location in Hamilton. 

4.2 Data Management
The two questionnaires that each caregiver will complete will not be analyzed, and hence will not contain any identifying information. Only the experience of completing these questionnaires is necessary for participating in the focus group or one-on-one interview that follows. The informed consent and any documents containing part identifying information will be stored in a locked cabinet at the McMaster University downtown center (DTC). 

Notes from the focus group discussions will also be stored in a locked cabinet at the McMaster University downtown center (DTC), and the transcripts will be de-identified. The transcriptionist will assign a number to replace each name, and transcripts will be stored electronically in encrypted fashion.

4.3 Ethical Considerations
 The open nature of focus group interviewing requires that adequate measures be taken to guide the safety of the individual participants. Before the start of the meeting, the facilitator will tell each caregiver that participating in the study is voluntary. The interviewer will then administer informed consent to the caregiver if s/he chooses to participate. Since we will not administer any treatments to the caregivers and they will not be required to return for follow-up visits, this study is a low risk endeavor from an ethics standpoint. However, caring for a person with AD is a sensitive issue for many caregivers and it is possible that some of the interview questions may evoke an emotional response. During the meeting, the facilitator will tell the respondents that they may refuse to answer any questions they feel uncomfortable answering. Since caregivers will be required to disrupt their normal routines to accommodate the interview, they will each receive a refund for the cost of taxi or parking on the day of the meeting. Some refreshments will also be provided during the course of the focus group discussions.
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Appendix D
 Research Instruments/Questionnaires for Qualitative Study
































Caregiver Burden Scale (CBS) and Clinical Nurse Specialist (CNS) Performance Appraisal


In this section, I will ask you about the types of care you provide to your loved one.


CBS

For each of the following areas, please indicate whether [NAME OF LOVED ONE] needed assistance during the past month and whether you provided this assistance at any time during the past month.
                                                                                                    Provided Assistance
Transportation                                                                                       Y N
Housekeeping                                                                                        Y N
Cooking                                                                                                 Y N
Shopping                                                                                                Y N
Decision making                                                                                    Y N
Financial record keeping                                                                        Y N
Walking                                                                                                  Y N
Making home repairs                                                                             Y N
Farming/doing yardwork                                                                        Y N
Administering medication                                                                      Y N
Dressing                                                                                                  Y N
Bathing                                                                                                    Y N
Eating                                                                                                      Y N
Toileting                                                                                                  Y N
Leaving [NAME OF LOVED ONE] unattended                                    Y N


















CNS
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Appendix E
Socio-demographic (SD) Questionnaire for Qualitative Study














1	What is your sex? 
		Female				|__|
		Male				|__|

2	What is your present age?
______ YEARS

3	What is the highest level of education that you completed?

Elementary school			|__|
		High school				|__|
		Technical/community college		|__|
		University				|__|

4	What is your current annual household income from all sources?
		$0 - $15,000			|__|
		$15,001 - $30,000		|__|
		$30,001 - $45,000		|__|
		$45,001 - $60,000		|__|
		$60,001 - $75,000		|__|
		$75,001 or more		|__|


















Appendix F
Sample Focus Group Guide for Qualitative Study












Introduction: We are interested in talking about your experiences with the two questionnaires you have just completed. We are doing this study in order to pre-test the two research questionnaires and to select one of them for use in another upcoming study. The current study will help us to achieve our goal of selecting the best instrument for measuring level of care provided by caregivers. This study will also help us in customizing the selected instrument to better meet our needs. 
We will start by going around and having everyone introduce themselves.

1. Please, tell us a little about the types of care you provide for your loved one with Alzheimer's disease.
2. Can anyone tell us about their experience completing the two questionnaires?
3. Which of the questionnaires do you think is best for measuring the level or quality of care you provide to your loved one with Alzheimer’s disease?  
4. What made you like this Instrument better than the other?
6. Are there any ambiguous questions on this questionnaire?
6. Which questions would you like to have seen worded differently?
7. Which questions do you think should be removed because they are irrelevant?
8. Are there caregiver tasks or questions you think we should be asking that are not currently on the questionnaire?
9. Do you feel comfortable completing this questionnaire? If not, how can we improve it to make it more comfortable for people to complete?

In conclusion, we will like to thank you for taking the time to participate in this study. Your feedback will help us in choosing the best questionnaire for measuring level of care provided by caregivers. We will also be able to customize the chosen questionnaire using the feedback collected from you and the other participants. Thank you again for your time.








































Appendix G
 Sample Letter of Invitation (Qualitative Study)
























Letter of Invitation to Participate in a Research Study;

Dear Sir/Madame:
Re:  Measuring the level of care provided by Alzheimer’s disease caregivers: a pilot study 
You are the caregiver for a patient at St. Joseph’s Healthcare Hamilton. We are conducting a pilot study to explore the relationship between caregiver quality-of-life and care giving for patients with dementia.  We are conducting group and one-on-one interviews with caregivers. Each caregiver will be asked to participate in one group or one-on-one interview only. This will take no more than one hour.
A research assistant, Afeez Hazzan would like to call you to tell you more about the study.  
Participation in the study is completely voluntary.  If you do not want to be contacted about this study, please leave a message with my secretary 905-573-4804.  Please leave a message with your full name and mention that you do not want to be called about the caregiver interview study.  This will in no way affect the care you receive at St. Joseph’s Healthcare Hamilton.  
If you have any questions about this letter please call, Dr. David Cowan, Geriatrician, St. Joseph’s Healthcare Hamilton 905 520 9390.
Thank you for your consideration. 
Sincerely,












Appendix H
Sample Telephone Transcript (Qualitative Study)







Research Assistant (RA): Hello sir/ma.
RA: My name is __________ and I’m calling in regards to the St. Joseph’s Healthcare Hamilton caregiver study we recently contacted you about. I hope you are still interested in participating in the study, and will like to inform you that the study will be starting ____________at the address indicated on the letter.
RA: The first interview session will take place _____________ at ___ pm. I hope that you can join us at that time. Please, do not hesitate to contact me if you have any questions or concerns. You can reach me at the phone number written on the letter of invitation. My e-mail address is there as well. 
RA: Thank you so much for your time. I look forward to seeing you on ____________. 
RA: Bye, and have a great day. 
FOR SOMEONE WHO DOES NOT WANT TO PARTICIPATE:
RA: Thank you for considering our request. We appreciate your time, and wish you all the best.
RA: Bye, and have a nice day.













APPENDIX I
PERMISSION FROM DR. LAURA GITLIN TO USE REACH I DATASET










From: Parisi, Jeanine M. [jparisi@jhsph.edu]
Sent: Wednesday, November 27, 2013 11:35 AM
To: hazzanaa@mcmaster.ca
Cc: Laura Gitlin 

Subject: RE: Request for Data
 
 Dear Afeez,
Thank you for your interest in the REACH I dataset.  I am sending the site specific files in an Microsoft ACCESS database.  Each outcome of interest is in separate file within this database.  You will need to pull relevant variables into an analytic dataset and combine with demographic information for the publicly available REACH I dataset.  All data can be linked by subject ID. Also, the number after variable name corresponds to the time of assessment (e.g., dement1, dement2, dement3).  Dr. Gitlin will send the codebook soon.
Please let us know if you have any questions.
Thanks,
Jeanine










On Mon, Dec 2, 2013 at 10:27 PM, Parisi, Jeanine M. <jparisi@jhsph.edu> wrote:
Dear Afeez,
 
I believe that the variables in the Access Data set correspond to individual measures in the site-specific codebook as follows. Once again, the number 1, 2, and 3 rafter the variable name (dement1, dement2, dement3) refer to the time of assessment.  I will work with Dr. Gitlin to try to identify variable names for specific items within  each measure.  
 
Thank you,
Jeanine
 
	Variable name
	Site-Specific Measure

	dement
	Dementia Management Strategies Scale - short version

	glob
	Home Environmental Assessment Protocol (HEAP) for Dementia

	master
	Caregiving Mastery Index 

	perc
	Perceived Change Index

	prbbehv
	CR Problem Behaviors

	task
	Task Management Strategies Index

	
	

















APPENDIX J
STROBE STATEMENT







STROBE Statement—checklist of items that should be included in reports of observational studies

	[bookmark: bold1][bookmark: italic1][bookmark: bold2][bookmark: italic2][bookmark: bold3][bookmark: italic3][bookmark: bold4][bookmark: italic4][bookmark: italic5]
	Item No
	Recommendation

	[bookmark: bold5][bookmark: italic6]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract   YES

	[bookmark: bold6][bookmark: italic7]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found  YES

	[bookmark: bold7][bookmark: italic8]Introduction

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported    YES

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any pre specified hypotheses    YES

	[bookmark: bold11][bookmark: italic12]Methods

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper            YES

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection       YES

	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up    YES
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants

	[bookmark: bold14][bookmark: italic15]
	
	(b)Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case

	[bookmark: bold16][bookmark: italic17]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable    YES

	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/measurement
	[bookmark: bold19]8*
	For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group                 YES

	[bookmark: bold20][bookmark: italic20]Bias
	9
	Describe any efforts to address potential sources of bias	 YES

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at       NA

	[bookmark: bold22][bookmark: italic22][bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why                  YES

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding            YES

	[bookmark: bold24][bookmark: italic26]
	
	(b) Describe any methods used to examine subgroups and interactions  YES

	[bookmark: bold25][bookmark: italic27]
	
	(c) Explain how missing data were addressed   NA

	[bookmark: bold26][bookmark: italic28]
	
	(d) Cohort study—If applicable, explain how loss to follow-up was addressed  YES
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy

	[bookmark: bold27][bookmark: italic29]
	
	(e) Describe any sensitivity analyses


[bookmark: bold28][bookmark: italic30]Continued on next page

	Results

	[bookmark: bold29][bookmark: italic31]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed               YES

	[bookmark: bold31][bookmark: italic32]
	
	(b) Give reasons for non-participation at each stage    YES

	[bookmark: bold32][bookmark: italic33]
	
	[bookmark: OLE_LINK4](c) Consider use of a flow diagram            NA

	[bookmark: bold33][bookmark: italic34][bookmark: bold34][bookmark: italic35]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders       YES

	[bookmark: bold36][bookmark: italic36]
	
	(b) Indicate number of participants with missing data for each variable of interest    YES

	[bookmark: bold37][bookmark: italic37]
	
	(c) Cohort study—Summarise follow-up time (eg, average and total amount)     YES

	[bookmark: bold38][bookmark: italic38]Outcome data
	[bookmark: bold39]15*
	Cohort study—Report numbers of outcome events or summary measures over time  YES

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures

	[bookmark: italic40][bookmark: bold41]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included                       YES

	[bookmark: italic41][bookmark: bold42]
	
	(b) Report category boundaries when continuous variables were categorized     YES

	[bookmark: italic42][bookmark: bold43]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period       NA

	[bookmark: italic43][bookmark: bold44]Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses                      NA

	[bookmark: italic44][bookmark: bold45]Discussion

	[bookmark: italic45][bookmark: bold46]Key results
	18
	Summarise key results with reference to study objectives     YES

	[bookmark: italic46][bookmark: bold47]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias             YES

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence    YES

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results     YES

	[bookmark: italic49][bookmark: bold50]Other information

	[bookmark: italic50][bookmark: bold51]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based     NA



*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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	[bookmark: 148c9091ad01713b_IDX]The SAS System


 
The POWER Procedure
Paired t Test for Mean Difference
	Fixed Scenario Elements

	Distribution
	Normal

	Method
	Exact

	Mean Difference
	0.02

	Standard Deviation
	0.50652

	Nominal Power
	0.8

	Number of Sides
	2

	Null Difference
	0

	Alpha
	0.05


[bookmark: 148c9091ad01713b_IDX1] 
	Computed N Pairs

	Index
	Corr
	Actual Power
	N Pairs

	1
	-0.9
	0.800
	19133

	2
	-0.8
	0.800
	18126

	3
	-0.7
	0.800
	17119

	4
	-0.6
	0.800
	16112

	5
	-0.5
	0.800
	15105

	6
	-0.4
	0.800
	14098

	7
	-0.3
	0.800
	13092

	8
	-0.2
	0.800
	12085

	9
	-0.1
	0.800
	11078

	10
	-0.0
	0.800
	10071

	11
	0.1
	0.800
	9064

	12
	0.2
	0.800
	8057

	13
	0.3
	0.800
	7050

	14
	0.4
	0.800
	6044

	15
	0.5
	0.800
	5037

	16
	0.6
	0.800
	4030

	17
	0.7
	0.800
	3023

	18
	0.8
	0.800
	2016

	19
	0.9
	0.800
	1009
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The POWER Procedure
Paired t Test for Mean Difference
	Fixed Scenario Elements

	Distribution
	Normal

	Method
	Exact

	Mean Difference
	0.07

	Standard Deviation
	0.61819

	Nominal Power
	0.8

	Number of Sides
	2

	Null Difference
	0

	Alpha
	0.05


[bookmark: 148c9091ad01713b_IDX3] 
	Computed N Pairs

	Index
	Corr
	Actual Power
	N Pairs

	1
	-0.9
	0.800
	2329

	2
	-0.8
	0.800
	2206

	3
	-0.7
	0.800
	2084

	4
	-0.6
	0.800
	1961

	5
	-0.5
	0.800
	1839

	6
	-0.4
	0.800
	1716

	7
	-0.3
	0.800
	1594

	8
	-0.2
	0.800
	1472

	9
	-0.1
	0.800
	1349

	10
	-0.0
	0.800
	1227

	11
	0.1
	0.800
	1104

	12
	0.2
	0.800
	982

	13
	0.3
	0.800
	859

	14
	0.4
	0.800
	737

	15
	0.5
	0.801
	615

	16
	0.6
	0.800
	492

	17
	0.7
	0.801
	370

	18
	0.8
	0.800
	247

	19
	0.9
	0.802
	125
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INFORMED CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Full Study Title: Measuring the Level of Care Provided by Alzheimer’s disease Caregivers:  A Pilot Study 

Principal Investigator:   Dr. Barbara Liu, Executive Director, Regional Geriatric Program of Toronto (Tel: 416-480-6802)

Sponsor: This study is being funded through funds from the research allowance attached to the McLaughlin Foundation Professorship in Population and Public Health, which is held by Dr. Mark Oremus
______________________________________________________________________

INFORMED CONSENT
You are being asked to consider participating in a research study.  A research study is a way of gathering information on a treatment, procedure or medical device or to answer a question about something that is not well understood.  

This form explains the purpose of this research study, provides information about the study procedures, possible risks and benefits, and the rights of participants.

Please read this form carefully and ask any questions you may have.  You may take as much time as you need to make your decision.  Please ask the study staff or one of the investigator(s) to clarify anything you do not understand or would like to know more about. Make sure all your questions are answered to your satisfaction before deciding whether to participate in this research study.

INTRODUCTION

You are being asked to consider participating in this study because you are a caregiver for someone with Alzheimer’s disease (AD).  In this study, we intend to test two short questionnaires with several groups of caregivers of persons with AD, and then select one questionnaire based on these caregivers’ recommendations.  The selected questionnaire will be used in a future study to investigate whether caregiver quality-of-life affects the level of care they provide to their loved ones with AD.

WHY IS THIS STUDY BEING DONE?

There has been little research examining how caregiver quality-of-life affects the level of care that caregivers provide to their loved ones with Alzheimer’s disease.  The purpose of this study is to pre-test two research questionnaires for measuring the level of care that caregivers provide to their loved ones with AD. This will be accomplished through focus groups.  A focus group is a small group of representative people who are asked by a moderator to speak about their opinions as part of research. 

WHAT WILL HAPPEN DURING THIS STUDY?
 A moderator will organize the focus groups.  Each focus group discussion will be about 1 hour in length and will take place in a private meeting room at Sunnybrook Health Sciences Centre.  You will be asked to attend one focus group to speak about your experience after completing two short questionnaires about the level of care you provide to your loved one with AD. These questionnaires will be handed out at the beginning of the session. The focus group sessions will be audio taped. 

HOW MANY PEOPLE WILL TAKE PART IN THE STUDY?
It is anticipated that about 6 people will participate in 2 or 3 focus groups in this study at Sunnybrook.  The length of this study for participants is a single focus group that will take about 1 hour. The entire study is expected to take about 1 month to complete and the results should be known in 6 months.  

WHAT ARE THE RESPONSIBILITIES OF STUDY PARTICIPANTS?
If you decide to participate in this study you will be asked to do the following: 
1. Attend a pre-arranged focus group session at Sunnybrook

2. At the session, complete two short questionnaires about the level of care you provide to your loved one with AD. Most people will take approximately 20 minutes or less to complete both of these questionnaires.

3. Participate in a focus group discussion with fellow caregivers. This focus group discussion is designed to obtain your opinion about the questionnaires you completed and to help us in selecting the better of these instruments for use in future studies.

4. Your participation in the study will end after you have completed both the questionnaires and participated in the focus group discussion. 

WHAT ARE THE RISKS OR HARMS OF PARTICIPATING IN THIS STUDY? 

There are no medical risks to you from participating in this study, but taking part in this study may make you feel uncomfortable.  You may choose not to answer any questions or stop the interview at any time if you experience any discomfort.

WHAT ARE THE BENEFITS OF PARTICIPATING IN THIS STUDY?
There are no medical benefits to you from taking part in this study.

CAN PARTICIPATION IN THIS STUDY END EARLY?
The investigator may decide to remove you from this study without your consent for any of the following reasons: 
· The investigator decides that continuing in this study would be harmful to you.

· You are unable or unwilling to follow the study procedures.

If you are removed from this study, the investigator will discuss the reasons with you 

You can also choose to end your participation at any time. If you withdraw voluntarily from the study, you are encouraged to contact Dr. Barbara Liu, Regional Geriatric Program of Toronto (barbara.liu@sunnybrook.ca,Tel: 416-480-6766 or 416-480-6802) 



WHAT ARE THE COSTS OF PARTICIPATING IN THIS STUDY?

Participation in this study will not involve additional costs to you except for travel and parking.  These costs will be reimbursed up to $20.

ARE STUDY PARTICIPANTS PAID TO PARTICIPATE IN THIS STUDY? 
Focus group participants will be reimbursed up to $20 to cover expenses incurred as a result of study participation (e.g., parking)

DOES THE INVESTIGATOR HAVE ANY CONFLICTS OF INTEREST? 

There are no conflicts of interest to declare related to this study. 

IF I DO NOT WANT TO TAKE PART IN THE STUDY, ARE THERE OTHER CHOICES?

It is important for you to know that you can choose not to take part in the study.  Your loved one with dementia will continue to receive their medical care as usual through Sunnybrook. As a caregiver, you can discuss your quality-of-life or other caregiving issues with the health care team involved with the patient.  This may include the doctor, nurse, social worker or other allied professional.  The local chapter of the Alzheimer’s Society also offers support and resources for caregivers. 


IF I HAVE ANY QUESTIONS OR PROBLEMS, WHOM CAN I CALL?
If you have any questions about the research now or later, please contact the local principal investigator:

Dr. Barbara Liu, Executive Director, Regional Geriatric Program of Toronto 
Geriatric Medicine Postgraduate Program Director, University of Toronto 
(barbara.liu@sunnybrook.ca,Tel: 416-480-6802) 

WHAT ARE THE RIGHTS OF PARTICIPANTS IN A RESEARCH STUDY?
All participants in a research study have the following rights:

1. You have the right to have this form and all information concerning this study explained to you and if you wish translated into your preferred language. 

2. Participating in this study is your choice (voluntary). You have the right to choose not to participate, or to stop participating in this study at any time without having to provide a reason.  If you choose to withdraw, your choice will not have any effect on your loved one’s current or future medical treatment or health care. Should you choose to withdraw from the study you are encouraged to contact Dr. Barbara Liu, local principal investigator, Regional Geriatric Program of Toronto (barbara.liu@sunnybrook.ca,Tel: 416-480-6802)   

3. You have the right to receive all significant information that could help you make a decision about participating in this study. You also have the right to ask questions about this study and your rights as a research participant, and to have them answered to your satisfaction, before you make any decision. You also have the right to ask questions and to receive answers throughout this study. If you have any questions about this study you may contact the person in charge of this study (Local Principal Investigator) Dr. Barbara Liu, Regional Geriatric Program of Toronto (barbara.liu@sunnybrook.ca,Tel: 416-480-6802). If you have questions about your rights as a research participant or any ethical issues related to this study that you wish to discuss with someone not directly involved with the study, you may call Dr. Philip C. Hébert, Chair of the Sunnybrook Research Ethics Board at (416) 480-4276.  

4. You have the right to have any information about you or your loved one that is collected, used or disclosed for this research study to be handled in a confidential manner.

In addition, any study data about you that is sent outside of the hospital will have a code and will not contain your name or address, or any information that directly identifies you.  “Study data" is information about you that is collected for the research study, but that does not directly identify you.  

Study data that is sent outside of the hospital will beused for the research purposes explained in this consent form. 
The investigator, study staff and the other people listed above will keep the information they see or receive about you confidential, to the extent permitted by applicable laws. Even though the risk of identifying you from the study data is very small, it can never be completely eliminated. 

When the results of this study are published, your identity will not be disclosed.  

The Principal Investigator will keep any personal information about you in a secure and confidential location for 5 years and then destroyed as required by Sunnybrook policy. 

5. By signing this consent form, you do not give up any of your legal rights. 

6. You have the right to receive a copy of this signed and dated informed consent form before participating in this study. 

7. You have the right to be told about any new information that might reasonably affect your willingness to continue to participate in this study as soon as the information becomes available to the study staff.  

8. You have the right to access, review and request changes to your loved one’s personal health information.

9. You have the right to be informed of the results of this study once the entire study is complete.  If you would like to be informed of the results of this study, please contact Dr. Barbara Liu, Regional Geriatric Program of Toronto (barbara.liu@sunnybrook.ca,Tel: 416-480-6766 or 416-480-6802)



DOCUMENTATION OF INFORMED CONSENT

Full Study Title: Measuring the Level of Care Provided by Alzheimer’s disease Caregivers:  A Pilot Study Geriatric Medicine Postgraduate Program Director, University of Toronto

Name of Participant:  ________________________________________


Participant/Substitute decision-maker
By signing this form, I confirm that:
· This research study has been fully explained to me and all of my questions answered to my satisfaction
· I understand the requirements of participating in this research study
· I have been informed of the risks and benefits, if any, of participating in this research study
· I have been informed of any alternatives to participating in this research study
· I have been informed of the rights of research participants
· I have read each page of this form
· I authorize access to my personal information, and research study data as explained in this form
· I have agreed to participate in this study or agree to allow the person I am responsible for to participate in this study

_____________________       _________________________        _____________________
Name of participant/Substitute      	Signature			          Date
decision-maker (print)        			

Person obtaining consent
By signing this form, I confirm that:
· This study and its purpose has been explained to the participant named above
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]All questions asked by the participant have been answered
· I will give a copy of this signed and dated document to the participant
____________________________        ____________________________        _____________________  
Name of Person obtaining            	Signature  	                                    Date
consent (print)

Statement of Investigator
I acknowledge my responsibility for the care and well being of the above participant, to respect the rights and wishes of the participant as described in this informed consent document, and to conduct this study according to all applicable laws, regulations and guidelines relating to the ethical and legal conduct of research.
____________________________        ____________________________        _____________________ 
Name of Investigator (print)       	            Signature  		                       Date



ASSISTANCE DECLARATION □ (check here if not applicable)
The participant/substitute decision-maker was assisted during the consent process as follows:
· The consent form was read to the participant/substitute decision-maker, and the person signing below attests that the study was accurately explained to, and apparently understood by, the participant/substitute decision-maker. 
· The person signing below acted as a translator for the participant/substitute decision-maker during the consent process.  He/she attests that they have accurately translated the information for the participant/substitute decision-maker, and believe that that participant/substitute decision-maker has understood the information translated.




 ________________________ _   ____________________________    _____________________  
Name of Person Assisting (Print)                 Signature  		
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Abstract

We reviewed the literature to examine whether an association exists between the quality of life
(QoL) of primary informal Alzheimer's disease (AD) caregivers and the level and quality of care
that these caregivers provide to their loved ones with AD. We obtained studies focusing on the
care that these caregivers provide for their family members with AD. Our outcome of interest was
level or quality of care and the independent variable was caregiver QoL. We extracted data in
tabular form and used a narrative synthesis approach to describe our findings. Only one relevant
study was included in the review. Overall, the evidence was equivocal regarding the associations
between caregiver QoL and the level/quality of care in AD.

Keywords

Alzheimer’s Disease Caregiver; Quality of Life; Level of Care; Quality of Care

1. Introduction

Alzheimer’s disease (AD) is a type of dementia characterized by progressive declines in cognitive and function-
al abilities [1]. Its symptoms often begin with memory loss and progress to an inability to perform basic activi-
ties of daily living (e.g., dressing, feeding); persons with AD eventually become completely reliant on third-
party care [2].
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The impact of AD is global. An estimated 5.4 million people in the United States had AD in 2012, including
5.2 million people aged 65 and older [3]. In Canada, projections show the number of cases of AD could increase
t0 509,000 in 2031 from the current figure of 300,000 [4] [5]. Also, the proportion of people living with demen-
tia in North America will increase to 63% over the next twenty years [6]. About 36 million people world-wide
were living with AD in 2010 and this figure is set to top 115 million people by 2050 [4]. Further estimates sug-
gest that AD will affect nearly 1 in every 85 people around the world over the next 40 years [6].

Caregivers provide critically needed care for persons with AD because cognitive decline ultimately prevents
people diagnosed with AD from functioning independently. Primary informal caregivers (e.g., spouses, children)
are generally not paid for the care they provide. These caregivers perform comprehensive duties such as shop-
ping for groceries, helping with medications, managing finances and legal affairs, guarding against wandering
and other unsafe practices, bathing, dressing, and making arrangements for medical care [7]. Even when persons
with AD move to assisted living facilities, most primary caregivers continue to provide help with grooming [8]
[9].

Due to the many tasks required of AD caregivers, the emotional and physical demands of caregiving are high.
Consequently, unpaid family caregivers in AD usually have lower QoL than caregivers for persons who have
not been diagnosed with AD [10]. Since lower QoL has been shown to increase work absenteeism and reduce
productivity in workplace settings [11], it is possible that the demands of caregiving might also lead to declining
“caregiver productivity” in care provision. We hypothesized that caregiver QoL might affect caregivers’ ability
to provide care. Indeed, the strain of performing caregiver tasks has been cited as one of the leading reasons why
caregivers institutionalize their loved ones [12] [13].

The current review investigated the association between the QoL of primary informal AD caregivers and the
level and quality of care that these caregivers provide to their loved ones with AD. We addressed the following
research questions:

What is the relationship between caregiver QoL and level of care?

What is the relationship between caregiver QoL and quality of care?

2. Methods
2.1. Data Sources and Selection

A protocol detailing the methods for this systematic review has been previously published (PROSPERO regis-
tration number: CRD42013003613) [14]. Briefly, we searched CINAHL, Cochrane Central-OVID, Embase-
OVID, Medline-OVID, PsycINFO-OVID and Business Source Complete from database inception through De-
cember 2012. The search strategy was adjusted for the specific nuances of each database. Internet searches were
also performed in order to identify grey literature. An experienced medical librarian conducted the literature
search (databases and internet) and uploaded the results to DistillerSR. DistillerSR is an online application spe-
cifically designed for conducting the screening and data extraction phases of systematic reviews. Standardized
screening forms were developed for this study and uploaded onto Distiller. All screening and data extraction
were done on DistillerSR.

Titles and abstracts of studies identified in the literature search were independently screened by two reviewers.
Studies meeting the eligibility criteria, or studies whose titles and abstracts did not provide sufficient informa-
tion to assess eligibility, advanced to full-text screening. During full-text screening, two reviewers independent-
ly read each entire paper and assessed eligibility. Conflicts were resolved through reviewer consensus or by the
involvement of a third reviewer.

2.2. Criteria for Considering Studies for This Review

We included studies dealing with primary informal caregivers of community-dwelling persons with AD. We in-
cluded studies with QoL as the independent variable and outcomes pertaining to level or quality of care.

Quality-of-Life (QoL)

The concept of QoL may be defined in several ways. The World Health Organization defines QoL to refer to a

person’s state of complete physical, mental, and social well-being [15]. Though complex to describe, QoL has

often been defined as “the degree to which a person enjoys the important possibilities of his or her life” [16].
QoL may be measured using scales, several of which have been developed for healthcare research [17]. Other
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generic, health-related QoL scales include the Short Form 36 (SF-36) [18], Euro QoL Group’s EQ-5D [19], and
the World Health Organization Quality of Life-BREF [20].

We included any study measuring caregiver QoL, regardless of how the construct was defined or measured. In
addition to QoL, studies examining the impact of constructs that are closely related to QoL (e.g., well-being, social
support, caregiver burden, depression) were treated as if they measured QoL.

2.3. Definition of Concepts Related to QoL

2.3.1. Caregiver Well-Being

The concept of well-being is closely related to QoL. In the context of care giving, it is concerned with caregivers'
basic human needs and their satisfaction with activities of daily living. Caregiver well-being has several com-
ponents including social, physical, emotional, and spiritual [15]. In health research, well-being is generally
measured by asking respondents to evaluate their state over a given period of time.

2.3.2. Social Support

Social support is a multidimensional construct of the extent to which individuals receive emotional support, as-
sistance, information, guidance and feedback, personal support, and companionship from family members, friends,
co-workers, other persons (for example, acquaintances, religious leaders, therapists), or organizations (for ex-
ample, caregiver support groups) [21].

2.3.3. Caregiver Burden

Caregiver burden is an important component of QoL. It is operationalized by any construct representing the
physical, emotional, and financial strain of providing care for a loved one with AD. The Zarit Burden Interview
(ZBI) is a widely used instrument for measuring caregiver burden [10] [22].

2.3.4. Caregiver Depression

Although depression is a key element of QoL, it is also an important construct on its own. Indeed, depression is
one of the common side effects of long-term care giving [23]. Depression can be measured by several instruments,
including the Center for Epidemiologic Studies-Depression (CES-D) scale [24] [25].

2.3.5. Caregiver Sleep

There is a strong association between sleep disturbances and depression which impacts quality of life [26]. Ca-
regivers of persons with AD generally report high level of sleep problems, and the Caregiver Sleep Questionnaire
is a common way to measure the quality, quantity, and the frequency of seven sleep problems during the past
month [27].

2.4. Definition of Level/Quality of Care

2.4.1. Level of Care

Level of care outcomes were measured as total hours per day that caregivers were doing things for care reci-
pients (CR) and total hours per day that caregivers were helping CR with Instrumental Activities of Daily Living
(IADLSs) (“About how many hours a day do you estimate that you are actually doing things for care recipient?”).

2.4.2. Quality of Care

Quality of care outcomes were measured as caregiver proficiency in care giving. Proficiency included caregiver
mastery (“How often do you feel you should be doing more for care recipient?”) and skill enhancement as
measured by the Task Management Strategy Index or TMSI (“To what extent were positive care giving strate-
gies used to manage activities of daily living [ADL], dependence and problem behaviors?”).

2.5. Assessment of Risk of Bias and Grade

Each included study was assessed for risk of bias by two raters using the Cochrane Risk of Bias Tool v5.1
[28]-[30]. We rated risk of bias on the three domains identified in the tool, namely blinding of outcome assessment,
incomplete outcome data, and selective reporting. The overall risk of bias was judged by using the ratings on the
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individual domains and any instructions for overall assessment that the tool might contain. The overall risk of
bias was classified as “low”, “high”, or “unclear”.

In addition to assessing the risk of bias, we also used the Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) to rate the level of evidence and to make judgements regarding whether the
evidence is convincing enough already, such that future evidence is unlikely to change our conclusions. Studies
were rated on the type of evidence (for example, RCT or observational), consistency, directness, precision and
quality. The overall GRADE score, which reflects the average of the ratings on each of the dimensions above, was
categorized as “high”, “moderate”, “low”, and “very low” [31].

2.6. Data Extraction

A data extraction form was developed to collect the following information from included articles: study charac-
teristics, participant characteristics (e.g., type and number of caregivers and care recipients, caregiver relationship
to care recipient, living situation, age, AD diagnostic criteria), and results (e.g., quality of life, quality of care, level
of care).

The data extraction form was piloted by two reviewers and further refined as necessary. Two reviewers inde-
pendently extracted all data and met to resolve discrepancies by consensus. Whenever consensus could not be
reached, a third reviewer was asked to adjudicate. In cases where studies reported outcome results over different
time periods, we extracted data from each time period to examine the impact of the intervention over time. We
followed the PRISMA guidelines in completing this systematic review [32].

3. Results

Figure 1 shows the flow of studies through the screening process. Nine hundred thirty-eight articles were cap-
tured during the initial literature search, of which 902 (96%) were excluded at the title and abstract screening
stage. Full text screening was performed on 36 articles, of which only one was found to meet all the inclusion
criteria. The reason for exclusion at the full-text screening stage was non-relevance of the article to our research
objective (e.g., the outcomes of interest were not measured). Table 1 shows detailed study information for the
only included study [33].

3.1. Methodological Quality Assessment

The included study, by Gitlin er al. [33], is an RCT in which outcome data were completely presented and no
issues were evident with respect to selective reporting or any other type of bias. Overall, the study was rated as
having a “low risk™ of bias.

‘Title/abstract
screen -
n=938 Excluded:
Title/Abstract
Sereening And
Duplicates n =902
Full text
screening n =36
Excluded at Full Text Screening,
n=35
Reason for exclusion:
quality-of-life versus leveVquality of
Included n =1 chde a = 3S
Figure 1. Study flow diagram.





image5.jpeg
A. A. Hazzan et al.

Baseline =255 Follow-ups: CR:

Gitlin 2003) Participants at 6 months 6.12and 18 months  behavioral problems; dependence in ADLs;
Intn =89; Cntrl n= 101 post-baseline dependence in IADLs
UsA CG: Caregiver well-being
Population Description at Baseline:
Caregivers
Mean Age (SD) .
RCT s/ 3%:5((1 3’6' Mastery: Caregiving Mastery Index
Crurl: 605 yrs (13.6)
% Male: Int 25%; Cntrl 23%
Care Recipient
Purpose Mean Age (SD)
ESP-2 phases-active Int: 802 yrs (8.0)
(first 6 months), Cnurl: 815 yrs (8.0) v
maintenance % Male: Int 28%; Cntrl 37% 8 L
(next 6 months) Mean MMSE (SD)

Int 1.6 (7.3); Cntrl 125 (7.1)

CG = caregiver; CR = care recipient; ESP = environmental skill-building program; NH = nursing home; Int = intervention; Cntrl = control;
MMSE = mini-mental state examination; ADL = Activities of daily living; TADL; Instrumental activities of daily living

3.2. Summary of Extracted Study

Although the included study was not specifically designed to answer our research questions, the data contained
in the study did indirectly address whether caregiver QoL impacts the level or quality of care that caregivers
provide to loved ones with AD. The Gitlin et al paper was primarily designed to examine the effect of an inter-
vention (skills building program versus usual care) on caregiver well-being and care recipient functioning but
contains sufficient information to examine the relationship between QoL and level/quality of care within groups
of caregivers randomized into intervention and usual care control groups.

Table 1 presents demographic information from the Gitlin e al. [33] paper that is relevant to the research
questions in the current study. The population examined by Gitlin e al. consisted of 255 primary informal AD
caregivers who were providing care for at least four hours per day for 6 months or more. The authors evaluated
the impact of a Home Environmental Skill-Building Program (ESP) compared to a usual care control group. The
ESP was designed to provide caregivers with education, problem-solving skills, and adaptive equipment to
manage daily care challenges effectively and to reduce burdensome environmental stressors (e.g., CR behaviors)
[33]. One hundred ninety caregivers completed six months of follow-up.

As part of the study, the authors collected information about caregiver overall well-being, an important com-
ponent of QoL [15] [33]. Caregiver overall well-being was measured with a 13-item scale (the Perceived
Change Index [PCI]). On the PCI, caregivers used a 5-point scale to rate whether their situation (e.g., ability to
manage difficult behaviors) ranged from “becoming worse” to “improving a lot” over the past month.

The relevant level of care measure in the Gitlin er al. paper was caregiver time (the amount of time devoted to
providing care and total hours of IADL help). The quality of care measures included caregiver mastery and skill
enhancement. Caregiver mastery was measured with the Caregiving Mastery Index (CMI) [33]. The CMI is a
six-item scale evaluating the caregiver’s appraisal of his or her ability to provide care to the CR (e.g., “How of-
ten do you feel you should be doing more for care recipient?). The scale uses a 5-point Likert format ranging
from 1 (never) to 5 (always). A higher score means greater mastery of the care giving role. Skill enhancement
was measured with the Task Management Strategy Index (TMSI), which is a 19-item scale that measures the
extent to which positive care giving strategies were used to manage ADL dependence and problem behaviors in
care recipients. The scale uses a 5-point Likert format from 1 (never) to 5 (always) [33].

3.2.1. What Is the Relationship between Caregiver QoL and Level or Quality of Care
Provided to Persons with AD?
Table 2 shows the summary of data extracted from the included study. Overall, results from this study are
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QoL (Overall well-being)

Level of care Hours doing things for CR 1223 1151 =P 243 1166  -047
Level of care Hours helping with IADLs 525 550 025 6.03 5.62 —041
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E = Experimental; C = Control; CR = Care Recipient; QoL = Quality of Life; IADL = Instrumental Activities of Daily Living; PCI =
Perceived Change Index; TMSI = Task Management Strategy Index; CMI = Care giving Mastery Index; B = Baseline, 6M = 6
month follow-up; Diff = Difference.

mixed. We are primarily interested in whether changes in QoL are associated with changes in level or quality of
care, within the experimental and the control group. Comparisons are described below:

3.2.2. Experimental vs Control Group: Baseline and 6-Month Follow-up

Comparing the experimental group to the control group on outcomes related to level of care at baseline, results
related to hours doing things for the CR are consistent with the hypothesis since lower QoL at baseline (before
any intervention is given) is associated with higher number of hours spent caring for the CR (someone spending
a lot of time providing care will have lower QoL). However, results for hours helping with IADLs do not sup-
port the hypothesis. Results for the quality of care variables (TMSI and CMI) are also consistent with the hypo-
thesis. Compared to caregivers in the control group, lower QoL among caregivers in the intervention group is
consistent with the lower quality of care that these caregivers provide at baseline.

After 6 months of follow-up, there was an increase in the mean QoL among caregivers in the experimental
group. On the other hand, there was a decrease in the mean QoL of caregivers in the control group over this pe-
riod of time. Consistent with the hypothesis, there was an increase in the level (Hours helping with IADLs) and
quality of care (TMSI and CMI) provided by caregivers in the intervention group compared to caregivers in the
control group. The only exception to this trend is “hours doing things for CR”, which decreased among inter-
vention group caregivers.

3.2.3. Experimental Group: Baseline to 6-Month Follow up
Among caregivers in the experimental group, the QoL (PCI) variable increased over time. The overall results for
this group from baseline to 6-months show that the experimental group QoL and quality of care measures in-
creased over the follow-up period. On the other hand, results for the level of care variables are mixed, with
hours doing things for CR showing a reduction over time, and hours helping with IADLs showing an increase
over the same time period.

The overall trend is consistent with the hypothesis since higher QoL at 6-month follow-up is related to higher
level of care and quality of care. This means that caregivers with higher QoL are more likely to provide higher
level of care and better quality of care.

3.2.4. Control: Baseline to 6-Month Follow up
For caregivers in the control group, the QoL decreased over time from baseline to follow-up. The level of care
and quality of care variables also decreased over time, with the only exception being TMSI which remains fairly
constant over time. The observed trend is also consistent with the hypothesis since caregivers with lower QoL
are likely to provide lower level and quality of care.

Compared to caregivers in the control group, caregivers in the experimental group provided better care overall
after 6-months follow-up.
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3.3. Grade

Results from the GRADE assessment are presented in Table 3. For both the level and quality of care outcomes,
the type of evidence presented received the highest rating because the included study (Gitlin ez al.) is an RCT
and there were no serious issues with the quality of the study. However, the consistency, directness, and preci-
sion scores for both outcomes are affected by different factors, resulting in reduced scores on some of these do-
mains. Consistency and directness points were deducted from both outcomes because the study was not de-
signed to answer our research questions and results only indirectly addressed the questions. Finally, the preci-
sion scores were unchanged because the measures of effect were not statistically significant as reported in the
included study [34].

4. Discussion

We were interested in evaluating how caregiver QoL impacts the level or quality of care that primary informal
caregivers provide to their loved ones with AD. The included paper looks at level of care outcomes such as hours
doing things for the CR and hours helping with IADLs. The paper also examine quality of care outcomes such as
skill enhancement and caregiver mastery. Overall, the evidence was equivocal regarding the relationship be-
tween caregiver QoL and the level/quality of care provided to persons with AD. This is also the reason why the
overall GRADE ratings for the outcomes from these studies are “moderate” This means that further research is
likely to have an important impact on our confidence in this result [34].

Although the overall results were mixed, this study shows that higher caregiver QoL is related to higher level
and quality of care provided to persons with AD. Among a group of 255 primary informal AD caregivers who
were providing care for at least four hours per day for 6 months or more, findings at baseline show that caregiv-
ers spending a lot of time providing care were more likely to have lower QoL. This supports previous studies
that have shown that caregiving in AD is stressful and has serious implications for the well-being of unpaid fam-
ily caregivers [7]-[10].

In order to shed light on the relationship between QoL and level/quality of care provided to persons with AD,
results for intervention and control group caregivers were analyzed after 6-months of follow-up. While there
was an increase in the mean QoL among caregivers in the intervention group over the 6-month follow-up period,
there was a decrease in the mean QoL of caregivers in the control group. As the QoL of intervention group care-
givers increases over time, there was an increase in the level of care (Hours helping with IADLs) among these
caregivers relative to caregivers in the control group. However, there was a decrease in the other level of care
(Hours doing things for the CR) variable after 6-month of follow-up. It should be noted that “hours helping with
IADLs” is a component of “total hours doing things for the CR” [33]. It is possible that “hours helping with
IADLs” captures the important duties that AD caregivers perform for their loved ones better than “hours doing
things for the CR”. At the same time, there was an increase in the quality of care (TMSI and CMI) provided by
caregivers in the intervention group compared to those in the control group after 6-month follow-up. Although
some specific results were mixed, the overall results supports the hypothesis that better caregiver QoL may lead
to better level/quality of care for the CR.

The mixed evidence from this systematic review suggests that research is needed to examine the relationship
between caregiver QoL and the care provided to persons with AD. It is important to understand this relationship
because our healthcare system places great responsibility on AD caregivers and we already know that AD care-
givers” QoL is lower than other caregivers’ QoL. Considering the critical duties that caregivers of persons with

Table 3. Grade results.
aybe ot Quality Consistency Directness Precision GRADE  Notes
Level of care (hours helping Directness point deducted
care recipient, hours helping 4 0 e A 0 Moderate  because results indirectly
with [ADLs) address review questions

Consistency point deducted
-1 -1 0 Moderate  because only one trial
examined the intervention

Quality of care 4 0
(TMSI, CMI)

IADL = Instrumental Activities of Daily Living; TMSI = Task Management Strategy Index; CMI = Care giving Mastery Index.
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AD perform, the current systematic review shows an urgent need for studies examining the relationships be-
tween caregiver QoL and the level/quality of care.

The ideal type of primary study to address our research questions is a longitudinal cohort study measuring
QoL, level of care, and quality of care in AD caregivers. If such a study were to be conducted, the longitudinal
component will show how the relationship between variables changes as caregiver QoL deteriorates over time.
The Canadian Longitudinal Study on Aging (CLSA) is a model for the types of studies that could be used to
collect the data needed to answer our research questions [35] [36].

If the results from a longitudinal study show that caregivers’ QoL does indeed affect their ability to provide
care for their loved ones with AD, then this issue needs to be addressed through additional support programs that
improve caregiver QoL. For example, respite care and similar alternative care options could be made more
available to relieve caregivers of persons with AD from their care giving duties. Further, programs could be de-
signed to help caregivers address day-to-day challenges such as financial and legal planning, stress management,
and behavioural interventions. Access to educational interventions that help caregivers acquire valuable skills
would also improve the care giving experience.

5. Limitations

One limitation of this systematic review is that the only study that met the inclusion criteria provided indirect
evidence to answer the research questions. Also, because primary data were not available, it was not possible to
determine if the observed relationships between caregiver QoL and level/quality of care are statistically signifi-
cant or not.

However, this systematic review makes an important contribution to the literature because it shows that very
little research has been conducted into the relation between QoL and level/quality of care. The review highlights
the need for additional research in this area.

6. Conclusion

As population aging continues to occupy a more prominent role in research and policy discussions, more atten-
tion needs to be given to the situation of unpaid family caregivers of persons with AD. Family caregivers play
an important role in the management of AD and several studies have shown that these caregivers experience
lower QoL compared to the QoL experienced by caregivers of persons who do not have AD. This systematic re-
view shows that there is insufficient evidence regarding the nature of the relationship between unpaid family
caregiver QoL and level/quality of care provided to persons with AD. Considering the important duties that ca-
regivers of persons with AD perform, additional research should be conducted to examine this relationship.
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Abstract

Background: Primary informal caregivers provide a substantial amount of the care and support for persons with
Alzheimer's disease (AD). This review aims to investigate the association between the quality of life (QoL) of primary
informal AD caregivers and the level of care that these caregivers provide to persons with AD.

Methods: Studies involving primary informal caregivers of persons with AD will be included in the review. These
studies will be required to focus on the care that caregivers provide for their loved ones. The primary outcome is
level or quality of care. The main independent variable is caregiver QoL. In addition to QolL, we will include studies
that examine other independent variables that are considered to be important components of QoL. These variables
include social support, caregiver burden, caregiver wellbeing, and caregiver depression.

We will search Medline-OVID, Embase-OVID, Cochrane Central-OVID, and PsycINFO-OVID from inception onwards.
Two raters will independently screen each article using pre-established inclusion/exclusion criteria. Screening will
take place at two levels: title and abstract, and full text. Conflicts will be resolved by discussion or by a third
reviewer. We will assess the risk of bias of each included study using standardized quality assessment tools for
specific types of designs. A narrative synthesis method will be used to describe our findings. Quantitative summary
and meta-analysis will be conducted if appropriate. We will employ GRADE to evaluate the strength of the
evidence in this review.

Discussion: Results of this systematic review will show whether and how caregiver QoL is related to the level of
care that caregivers provide to persons with AD.

Keywords: Alzheimer’s disease (AD), Caregiver, Quality of life (QoL), Level of care, Quality of care, PROSPERO
registration number: CRD42013003613

Background

Alzheimer’s disease (AD) is a neurodegenerative disorder
characterized by progressive declines in cognitive and
functional abilities. Symptoms often begin with memory
loss and progress to an inability to perform basic activities
of daily living (for example, bathing and eating) [1]. The
estimated prevalence of AD in the Canadian population
aged 65 years or over is 300,000 persons [2]. Approxi-
mately 40,000 Canadians develop the disease annually [3].
Projections suggest the total number of Canadians with
AD could rise to 509,000 in 2031 [3,4]. In the United
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States, an estimated 5.4 million people have AD in 2012,
including 5.2 million people age 65 and older [5]. About
35 million people worldwide had AD in 2010 and this fig-
ure has been projected to top 115 million by 2050 [6].
There will be a 63% increase in the proportion of people
living with dementia in North America over the next 20
years [6].

Primary informal caregivers provide a substantial amount
of the care and support required for persons with AD.
These caregivers are usually close relatives (for example,
spouses, children) of their ‘loved ones’ with AD and they
are generally unpaid for the care they provide. As AD pro-
gresses, caregivers watch their loved ones deteriorate at the
same time as they are called upon to perform an increasing
range of tasks that ultimately include helping loved ones

© 2013 Hazzan et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http2/creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited,
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with basic activities such as toileting and dressing [7]. The
quality of life (QoL) experienced by unpaid family care-
givers in AD has been shown to be lower than the QoL of
caregivers for persons who do not have AD [7]. Among
carers of people with chronic conditions in general, caring
for a person with AD is particularly stressful, and these
caregivers have been called the ‘hidden victims' of the dis-
ease [6,8]. The strain of performing caregiver tasks, coupled
with emotional stress and a sense of being ‘trapped’ in the
caregiving role, are among the leading reasons caregivers
cite for institutionalizing their loved ones [9].

Research has shown that lower QoL can increase ab-
sences from work and reduce job productivity [10]. In the
domain of care provision, it is possible that these work-
place productivity issues might translate into declining
‘caregiver productivity’. Therefore, this review aims to in-
vestigate the association between the QoL of primary in-
formal AD caregivers and the level of care that these
caregivers provide to persons with AD. This review will
address two research questions:

1. What is the relationship between caregiver QoL and
level of care?

2. What is the relationship between caregiver QoL and
quality of care?

Level of care includes caregiver willingness to provide
care and the amount of time spent providing care. Quality
of care will be operationalized using any means (caregiver
mastery, task management strategy, and so on) that have
been designed to measure this concept [11].

In addition to QoL, we will include studies examining
related concepts such as social support, caregiver burden,
wellbeing, and caregiver depression. These concepts are
closely related to QoL and could provide valuable insight
into the relationship between QoL and level of care.

Methods
The systematic review described in this protocol follows
the PRISMA statement [12].

Information sources and literature search

The following electronic databases will be searched
from start date to 2012: Medline-OVID, Embase-OVID,
Cochrane Central-OVID, and PsycINFO-OVID. Inter-
net searches for gray literature will also be performed.

General search terms for electronic databases
The following terms will be used when devising search
strategies for electronic databases:

1. *Alzheimer Disease/
2. Family Nursing/
3.1land2
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(family adj2 caregiv*).ti.

1and 4

*Caregivers/

land 6

((informal or family or spous*) adj3 (care® or

caregiv®)).tw.

9. 7and 8

10.3o0r50r9

11. Alzheime® ti.

12. ((informal or family or spous®) and (care® or
caregiv*)).ti.

13.11 and 12

14.9 or 13

15. limit 14 to (biography or comment or editorial or
in vitro or letter)

16. 14 not 15

o999 o

The search strings above will be adjusted for each data-
base. An experienced librarian will conduct the literature
search in all four databases. Results from the literature
search will be uploaded to DistillerSR (Evidence Partners
Incorporated, Ottawa, Canada; Copyright 2010), an online
application that will be used for the screening and data ex-
traction phases of this systematic review.

Eligibility criteria

We will include studies dealing with primary informal
caregivers of community-dwelling persons with AD. These
unpaid caregivers are typically close relatives (for example,
spouses, children) who provide the bulk of care and sup-
port. Studies including only paid caregivers, such as home
help aides or employees of long-term care facilities, as well
as studies set only in institutions, will be excluded from
the review. There will be no restrictions on the sex, age, or
ethnic background of caregivers.

Included studies must report at least one of the follow-
ing outcomes in relation to caregiver QoL: level of care,
quality of care, amount of time spent providing care,
and similar variables dealing with caregiver performance
in their caregiving role. We will include primary studies
that provide quantitative results. We will include studies
written in any language that are experimental (including
RCTs, quasi-randomized trials, controlled clinical trials),
quasi-experimental (including interrupted time series
and controlled before and after studies), or observational
designs with comparison groups.

Level or quality of care

Due to the difficulty involved in determining what con-
stitutes ‘quality’ care, studies using any scale that was
designed to measure quality will be considered for inclu-
sion. This includes studies measuring ‘level’ or ‘quality’
of care from a task-oriented perspective.
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Quality-of-life (QoL)

The concept of QoL is multi-faceted and may be defined
in several ways. In this review, QoL will be treated as an in-
dependent variable. The most common approach to meas-
uring QoL involves the use of scales, several of which have
been developed for healthcare research [13]. Popular, gen-
eric, health-related QoL scales include the Short Form 36
(SF-36) [14], EuroQoL Group’s EQ-5D [15], and the World
Health Organization Quality of Life-BREF (WHOQOL-
BREF) [16]. Other QoL scales, such as the Quality-of-life -
Alzheimer’s Disease (QOL-AD) scale [17], were specifically
developed for use in patient populations or diseases.

We will include any study measuring QoL, regardless
of the specific scale used. In addition to QoL, studies
examining the impact of the following constructs on our
outcomes will be included.

Social support

Social support is a multidimensional construct of the
extent to which individuals receive emotional support,
instrumental assistance, information, guidance and feed-
back, personal appraisal support, and companionship from
family members, friends, co-workers, other persons (for
example, acquaintances, religious leaders, therapists), or
organizations (for example, caregiver support groups).

Caregiver burden

Caregiver burden is operationalized by any construct
representing the physical, emotional, and financial cost
of providing care for a loved one with AD. The Zarit
Burden Interview (ZBI) [8,18] is a widely used instru-
ment for measuring caregiver burden.

Caregiver depression

Although depression is an element of QoL, it is also an
important construct on its own. Indeed, depression is one
of the common side effects of long-term caregiving [19].
Depression can be measured by several instruments in-
cluding the Center for Epidemiologic Studies-Depression
(CES-D) scale [20,21].

We will include any study measuring these constructs,
regardless of the means by which these constructs are
measured.

Included studies may present quantitative results only.

Selection procedure

Two reviewers will independently screen the titles and
abstracts of studies identified in the literature search.
Studies meeting the eligibility criteria, or studies whose
titles and abstracts do not provide sufficient information
to assess eligibility, will advance to full-text screening.
During full-text screening, the reviewers will independ-
ently read entire papers and assess eligibility. Conflicts
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will be resolved by discussion between the two reviewers
or by the involvement of a third reviewer.

Data collection process

A detailed data collection form will be developed to collect
information about study characteristics (study design,
sample size, year, country), participant characteristics (for
example, type and number of patients, caregiver relation-
ship to person with AD, living situation, age, mean and
standard deviation, AD diagnosis criteria), and results (for
example, quality of life, quality of care, institutionalization,
amount of care, and so on).

Data will be extracted using an online form uploaded to
DistillerSR. The data extraction form will be piloted by
two reviewers and further refined if necessary. Two re-
viewers will independently extract all of the data to
achieve the highest level of accuracy. Reviewers will meet
to resolve discrepancies. If the two reviewers cannot agree,
then a third reviewer will be asked to adjudicate.

In cases where studies report outcome results over dif-
ferent time periods, we will extract data from each time
period to examine the impact of the intervention over
time. Further, in cases where multiple publications re-
port data from the same study, we will use the most
current report of the outcomes of interest. When data
are not clearly reported, we will contact the lead author
of the study for clarification.

Assessment of risk of bias
Each included study will be assessed for risk of bias using
appropriate quality assessment tools. For studies employing
RCT design, we will use the Cochrane Risk of Bias Tool
[22]. The Cochrane Effective Practice and Organisation of
Care Risk of Bias Tool will be used for assessment of risk
of bias for controlled clinical trials, interrupted time series,
and controlled before-after studies [23,24]. Finally, the
Newcastle-Ottawa Scale will be used for studies employing
cohort and case control designs [25].

We will use GRADE to assess the level of evidence
across studies and also use funnel plots to assess publi-
cation bias [26].

Synthesis
A narrative synthesis method will be used to describe
the results. All included studies will be summarized in
narrative form, and summary tables will be created
showing key study characteristics (that is, population
characteristics, treatment interventions, study outcomes,
sample sizes, settings, funding sources, and comparator
treatments (type, duration, and provider)), methodo-
logical limitations, and any other important aspect re-
lated to each research question of interest.

Meta-analysis will be performed if possible from the
data extracted from the included studies. If clinical
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groups are too heterogeneous to permit meta-analysis, a
separate qualitative analysis will be presented and graph-
ical representation may be used to display main study
outcomes.

If outcomes of interest in each included study were
reported using different outcome measures on a continu-
ous scale, the DerSimonian and Laird random effects
models with inverse variance method will be utilized to
generate the summary measures of effect in the form of
standardized mean difference (SMD) for each outcome
[27]. The use of SMD as a summary statistic in a system-
atic review is appropriate if the same oucome (that is,
quality of care) is assessed in a variety of ways or if differ-
ent psychometric scales were used [27]. In such a situ-
ation, it would be necessary to standardize the results of
the studies before they could be compared across studies
or combined in a quantitative synthesis.

Standardized mean differences (SMDs) will be calcu-
lated using change from baseline data, that is, mean differ-
ence between pre-treatment (baseline) and post-treatment
(final/endpoint) scores along with its standard deviation
for both intervention and control groups. Appropriate
correlation between pre-treatment (baseline) and post-
treatment (final/endpoint) level of care scores will be used
based on evidence from existing literature. The Cochran’s
Q («=0.10) and I? statistic will be utilized to quantify the
statistical heterogeneity between studies examining our
outcomes of interest, where P <0.10 indicates a high level
of statistical heterogenity between these studies. Sensitivity
analyses will be performed on the type of intervention,
study risk of bias and by removing studies with obvious
between-group baseline imbalance in order to evaluate
statistical stability and effect on statistical heterogeneity.

Discussion

Results of this systematic review will show whether and
how caregiver QoL is related to the level of care that
caregivers provide to persons with AD. The results could
help caregivers, caregiver support organizations, and
policy-makers make informed decisions about programs
to optimize the care that persons with AD receive from
their caregivers.

We will publish results of this systematic review in a
peer-reviewed journal to make the results widely available
to researchers and policy-makers. We will also present our
results at relevant research meetings and make the find-
ings accessible to caregiver support organizations.
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TABLE 2

PERFORMANCE EVALUATION FOR CNSs

Performance criteria

Performance behaviors

Standard (rating of 10)

Ideal (rating of 20)

. Evaluates nursing care given to a
specific patient population and pro-
vides guidance to management,
staff, and physicians as indicated.

. Identifies needs, plans and imple-
ments educational programs within
specialty area for staff, patients,
andfor community

. Serves in a consultative role to staff,
management, andfor health care
professionals within the hospital
and community (assessment, iden-
tification of problem, plan, follow-
up).

. Disseminates and conducts nursing
research.

. Promotes the investigation and ap-
plication of Orem’s self-care model.

. Serves as leader in development
and attainment of organizational
goals.

a.

. Provides

Provides literature
upon request.

resources

. Designs mechanisms to facilitate

processing of knowledge.

. Evaluates for direct patient out-

comes (i.e., decreased length of
stay, reduced patient complica-
tions, increased patient satisfac-
tion.

. Participates in multidisciplinary

care planning.
feedback regarding
quality of patient care to staff
management.

. Develops actions based on com-

pleted needs assessment.

. Receives positive feedback from

educational offerings.

. Offers presentations, inservices,

grand rounds.

. Participates in educational offer-

ings to community.

. Produces client/customer evalu-

ations which reflect positive out-
comes.

. Increases consultation volume

10% each year (3 year focus).

. Documents consultation sheets:

complete assessment, problem,
plan and evaluation.

. Analyzes nursing practice prob-

lems for research investigation.

. Incorporates research into prac-

tice.

. Disseminates new research find-

ings.

. Contributes to ongoing investi-

gations.

. Offers workshops and inservices

on self-care theory.

. Incorporates self-care model in

patient care planning.

. Contributes to the quality assur-

ance program.

. Contributes to clinical practice

development as identified in the
service goals.

. Markets service and organiza-

tion.

. Supports, actualizes, and role

models the shared governance
philosophy.

. Develops or facilitates develop-

ment of nursing service policies
and procedures.

. Documents/demonstrates  in-

crease in efficiency and quality
of care as the result of interven-
tion.

. Facilitates guest speakers.
. Receives positive feedback re-

garding CNS’s contributions to
staff and manager orientation/
professional development.

. Provides educational offerings to

nursing and lay community.

. Produces 95% client/customer

evaluations which reflect posi-
tive outcomes.

. Increases consultation volume

more than 10%.

. Broadens consultations to en-

compass new populations.

. Provides consultation outside

the institution.

. Develops and implements re-

search proposals.

. Serves on thesis committees.
. Evaluates effect of research on

clinical practice.

. Publishes research findings.

. Uses self-care model in research.

. Takes an active role in assuring

accreditation standards are met.

. Develops or facilitates the de-

velopment of organizational pol-
icies and procedures.

Vol. 5, No. 4, 1991

207




image17.jpeg
TABLE 2—CONTINUED

Performance criteria

Performance behaviors

Standard (rating of 10)

Ideal (rating of 20)

7. Demonstrates professional practice

. Actively participates on nursing

. Chairs interdepartmental com-

by supporting health care advance- committees. mittees.
ment. b. Chairs nursing committees. b. Actively  collaborates  with

c. Collaborates with other health schools of nursing.
care disciplines. c. Represents St. Luke’s through

d. Holds membership in appropri- presentations outside the insti-
ate professional organizations. tution.

e. Authors or collaborates in the  d. Authors or coauthors two or
writing of at least one article suit- more articles/manuscripts sub-
able for publication. mitted for publication.

8. Continues to define, refine, and re-  a. Develops/refines job descrip-  a. Collaborates with local and na-
focus the CNS role in relation to tion. tional CNSs.
nursing and organizational needs. b. Develops/refines evaluation tool  b. Contributes to research and role
of CNS. clarification.
c. Markets specialties (in house).
d. Stays abreast of national CNS

9. Role models positive guest relations
and collaborative practice.

10. Self-directed in fostering personal
expertise and future professional
development.

role development.

. Monitors_effectiveness of CNS

interventions through formalized
peer review.

. Maintains positive communica-

tion channels.

. Provides feedback when appro-

priate to assist in positive conflict
resolution.

. Receives recognition as positive

role model by colleagues.

. Actively collaborates with other

health care disciplines.

. Attends conferences.
. Develops and accomplishes an-

nual personal and professional
goals.

. Engages in self-evaluation with

appropriate action plan.

. Presents unsolicited letters rep-

resenting positive guest rela-
tions.

. Forecasts long term plan for fu-

ture professional activities.

. Markets oneself within the nurs-

ing arena.

. Prepares and presents scientific

and professional papers at con-

d. Prepares and presents scientific/ ferences at the local, state, and
professional papers at the organ- national levels.
izational level.

11. Demonstrates effective leadership  a. Participates in the development  a. Performs revenue generating ac-
and management behaviors. of an annual budget. tivities.

b. Serves as a liaison between ad-  b. Serves as a mentor.
ministration and nursing staff. c. Documents cost savings related

c. Submits a monthly report. to CNS interventions.

. Practices sound fiscal manage-

ment in implementing programs.

formance criteria is achieved through peer review and
collegial input. Other forms of documentation are un-
solicited letters from patients, staff, colleagues, and
financial contributions made to the nursing scholar-
ship funds by philanthropic sponsors.

PROFESSIONAL DEVELOPMENT

Another performance criterion recognizes the CNS’s
ability to engage in self governance and facilitate per-
sonal and professional actualization. This criteria en-
courages annual goal setting and achievement com-
mensurate with the CNS’s talent profile (Brown, 1989).

208

CNSs are expected to be self-directed and self-moti-
vated in maintaining expertise and promoting the
nursing profession. Measurable outcomes include at-
tendance at conferences evidenced through continu-
ing education credits, goal formulation and attain-
ment, presentations that contribute to the advance-

ment of nursing, and evidence of external
consultations.
LEADERSHIP AND MANAGEMENT
BEHAVIORS

The last performance criterion highlights the CNS's
leadership component. Although the CNS's depth of

Clinical Nurse Specialist®
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Consent   Form   Date:   _  

Page   I   of   4  

Subject   Initials:   _  

  M c M a s t e r   University   Healt   h   Sciences       PARTICIPANT   INFORMATION   SHEET     Title   of   Study:   Measuring   the   Level   of   Care   Provided   by   Alzheimer's   disease Caregivers:   A   Pilot   Study     Principal   Investigator:   Afeez   A.   Hazzan   (PhD   student),   Department   of   Cli nical   Epidemiology   and   Biostatistics,   Health   Research   Methodology   Program,   McMaster   University,   Hamilton,   ON.     Study   Supervisor:   Mark   Oremus,   PhD,   Department   of   Clinical   Epidemiology and   Biostatistics,   Health   Research   Methodology   Program,   McMaster   University,   Hamilton,   ON.     Sponsor:    TBA           You   are   being   invited   to   participate   in   a   research   study   conducted   by   McMaster   University   because   you   are   a   caregiver   for   someone   with   Alzheimer's   disease   (AD).   This   study   is a   PhD   student   thesis   project   conducted   under   the   supervision   of   Dr   Mark   Oremus.   The   study   will   hel p   the   student   learn   more   about   the   topic   area   and   develop   skills   in   research   design,   collection   and   analysis   of   data.   Fi ndings   from   this   study   will   help   the   student   in   his   future   research   endeavors   at   McMaster   University   and   beyond     In   order   to   decide   whether   or not   you   want   to   be   a   part   of   this   research   study,   you   should   understand   what   is   involved   and   the   potential   risks   and   benefits.   This   form   gives   detailed   information   about   the   research   study, which   will   be   discussed   with you.   Once you   understand   the   study,   you   will   be   asked   to   sign   this   form   if   you   wish   to   participate.   Pl ease   take   your   time   to   make   your   decision.   Feel   free to   discuss   it   with   your   friends   and   family.       WHY   IS   THIS   RESEARCH   BEING   DONE?     We   are   doing   this   study   in   order   to   pre - test   two   research   questionnaires   for   measuring   the   level   of   cary   that  caregivers   provide   to   their   loved   ones   with   AD.   We   will administer   the   two   questionnaires   to   caregivers,   and   then   immediately   conduct   a   focus   group   discussion   to   obtain   the   opinions   of   these   caregivers   regarding   which   of   the   two   instruments   is   best.   This   study   will   help   to   select   which   of   the   two   instruments   is   the   best   for   measuring   level   of   care   provided,   and   also   help   us   to   better   customize   the   selected   instrument   to   fit   our   research   purpose.  
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WHAT"WILL   MY   RESPONSIBILITiES   BE   IF   I   TAKE   PART   IN   THE   STUDY?     If   you   volunteer   to   participate   i n   this   study,   we   will   ask   you   to   do   the   following   things:     1.   Complete   two   short   questionnaires   about   the   level   of   care   you   provide   to   your   loved   one   with   AD.   Most   people   will   take   approximately   20   minutes   or   less   to   complete   both   of   these   questionnaires.     2.   In   addition,   we   will   ask   you   to   participate   in   a   focus   group   discussion   with   fellow   caregivers.   This   focus   group   discussion   is   designed   to   obtain   your   opinion   about   the   questionnaires   you   ·   completed   and   to   help   us   in selecting   the   better   of   these   instruments   for   use   in   future   studies.     3.   Your   participation   in   the   study   will   end   after   you   have   completed   both   the   questionnaires   and   participated   in   the   focus   group   discussion.       WHAT   ARE   THE.POSSIBLE    RISKS?     There   are   no   risks   associated   with   participating   in   this   study.       HOW   MANY   PEOPLE   WILL   BE   IN   THIS   STUDY?     Approximately    24   caregivers     WHAT   ARE   THE   POSSIBLE   BENEFITS   FOR   ME   AND/OR   FOR   SOCIETY?     While   we   cannot   promise   any   personal   benefits   to   you   from   your   participation   in this   study,   your   participation   may   help   determine   the   best   questionnaire   for   measuring   level   of   care   provided   by   caregivers.   This   has   the   potential   to   help   determine   ways   for   improving   the   level   of   care   provided   to   persons   with   AD.     IF   I   DO   NOT   WANT   TO   TAKE   PART   IN   THE   STUDY,   ARE   THERE   OTHER   CHOICES?     It   is   i mportant   for   you   to   know   that   you can   choose   not   to   take   part in   the study.     WHAT   INFORMATION   WILL   BE   KEPT   PRIVATE?     Your   data   will   not   be   shared   with   anyone   except   with   your   consent   or   as   required   by   law.    All   personal   I nformation,   including   your   name,   address,   and   telephone   number,   will   not   be   put   on   the   questionnaire.    Your   surveys   will   be   identified   only   by   a   number.    A   list   linking  the   number   with   your   name   will   be   kept   in   a   secure   place,   separate   from   the   surveys.    If   the   results   of   the   study   are   published,   your   name   will   not   be   used   and   no   information   that   discloses   your   identity   will   be   released   or   published   without   your   specific   consent   to   the   disclosure.     CAN   PARTICIPATION   IN   THE   STUDY   END   EARLY?     If   you   volunteer   to   be   i n   this   study,   you   may   withdraw   at   any   time.   You   have   the   option   of   removing       Consent   Form   Date:   -   -   Page   2   of   4   Subject   Initials:     _  
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your   data   from   the   study.    You   may   also   refuse   to   answer   any   questions   you   don't   want   to   ariswer   arid   still   remain   in   the   study.    The   investigator   may   withdraw   you   from   this   research   i f   circumstances   arise   which   warrant   doing   so.     WILL   I   BE   PAID   TO   PARTICIPATE   IN   THIS   STUDY?     There   is   no   financial   reward   for   participating   in this   study.   There   will   be   a   compensation   for   the   costs of   parking   or   taxi   on   the   day   of   the   study.     WILL   THERE   BE   ANY   COSTS?   Your   participation   in   this   research   project   will   not   involve   any   additional   costs   to   you.    You   will   be   reimbursed   for   parking   or   taxi   on   the   day   of   the   study.     IF   I   HAVE   ANY   QUESTIONS   OR   PROBLEMS,   WHOM   CAN   I   CALL?     If   you   have   any   questions   about   the   research   now   or   later,   please   contact: Afeez   Hazzan   (hazzanaa@mcmaster.ca    or   905 - 525 - 9140,   ext   22437)   OR     Dr.   Mark   Oremus   (oremusm@mcmaster.ca   or   905 - 525 - 9140,   ext   22437)     If   you   have   any   questions   regarding   your   rights   as   a   research   participant,   you   may   contact   the   Office   of   the   Chair   of   the   Hamilton   Health   Sciences/Faculty   of   Health   Sciences   Research   Ethics   Board   at   905 - 521 - 2100,    ext.   42013.  
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Consent   Form   Date : -  

Page   4   of   4  

-   -  

Subject   Initials:   _  

  CONSENT   STATEMENT   SIGNATURE   OF   RESEARCH   PARTICIPANT   I   have   read   the   preceding   information   thoroughly.   I   have   had   the   opportunity   to   ask   questions,   and   all   of   my   questions   have   been   answered   to   rny   satisfaction.   I   agree   to   participate   in   this   study.    I   understand   that   I   will   receive   a   signed   copy   of   this   form.         Name   of   Participant                 Signature   of   Participant   Date       Consent   form   ad .ministered   and   explained   in   person   by:         Name   and   title               Signature  
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Dr. D. Cowan Page 2 June 26, 2012
RE: R.P. #12-3706

Dear Dr. Cowan:

Please be advised that a member of the Research Ethics Board reviewed R.P. #12-3706 on 26 June, 2012
and approved it as submitted. You have final approval to commence your research.

This approval will be valid until June 26, 2013, We will request a progress report at that time.

Any amendments to the study should be submitted first to the REB which initially reviewed and approved
the study, and then a copy of the amendment, together with the REB letter of approval, should be
submitted to the STHH REB for our records. If your project is terminated, it is your responsibility to
notify the REB.

Please ensure that all study personnel are familiar with the REB requirements on the appended page.
Please note that only Serious Adverse Events occurring at St. Joseph’s Healthcare Hamilton need to
be reported to the STHH Research Ethics Board.

Please refercnce R.P, #12-3706 in any future correspondence.

We wish you well in the completion of this research,

Sincerely yours,
< %(,UI(,AM AR U MO

Raelene Rathbone, MB, BS, MD, PhD
Chairperson, Research Ethics Board
RR:lmm

cc: M. Fletcher
Append.
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Please Ensure that All Study Personnel Are Familiar with the Following REB Regulations

Signing Authority

All study-related correspondence requiring formal approval or other official response of the REB must be
signed by the Locally Responsible Investigator (e.g. Applications; Renewal Forms; Amendment Requests,
Study Completion Reports, Serious Adverse Event Reports, and responses to REB conditions).

Period of Approval

Please note the expiry date for approval of the study contained in the letter of final approval. If you do not
submit a Renewal Form prior to that date, approval for your study will lapse and you will need to submit a new
application to the REB.

Changes to the Study

Any change to the study personnel, funding, protocol, consent form or recruitment procedures must be

approved prior to implementation (submit an Amendment Request form) with the following exceptions:

+ changes which need to be made immediately to ensure the safety of study participants;

« inadvertent protocol violations should be reported as soon as possible after they have occurred [use
Protocol Violations, Deviations & Waivers Report];

« minor planned variations from the protocol which do not increase the risk or discomfort for participants and
do not have a serious impact on the utility of the data generated.

Any of these exceptions must be reported in writing as soon as possible to the REB.

Reporting Serious Adverse Events

Al local serious adverse events, whether expected or not, must be reported at the time that they occur, using
the Local Serious Adverse Events Form (hitp:/iwww.stiosham.on.calreb/downioadfor ). This must be
accompanied by the most recent Data Safety Monitoring Board (DSMB) report OR a Sponsor-generated
analysis of serious adverse events to-date. Please alert your Sponsor now that this will be required. If the
local site is part of a multi-centre study, the Local Principal Investigator is responsible for submitting all non-
local SUADR (serious unexpected adverse drug reactions), non-local SADR (serious adverse drug reactions)
and SAEs which are related to the study intervention, as soon as they are made available to the local PI,
using the Non-Local Serious Adverse Events Form.

Failure to report local Serious Adverse Events at the time that they occur may result in suspension of
approval.

If this is a multi-centre clinical trial, please alert your Sponsor that you are responsible for providing:
+ all DSMB reports as soon as they are available;
» If there is no DSMB, you must provide a Sponsor-generated analysis of the cumulative experience
with adverse events to-date at regular intervals throughout the trial (please see Serious Adverse
Event Reporting on the web site http:/iuww.stiosham.on.calreblprocess.htm#fserious).

Study Completion/Termination/Abandonment
You are responsible for notifying the REB when the study is complete. Please use the Study Completion
Form available on the Website (htip:/www.stjosham on.calreb/downloadforms.htm).

July, 2008
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Tel. (905) 522-4941 ext, 33537 Fax: (905) 521-6092

MEMO

FROM: Dr. Raelene Rathbone, Chairperson
TO: Dr. David Cowan

RE: R.P. #12-3706

DATE: June 25,2012

As of March 17, 2003, the information/consent forms and recruitment
materials for all newly approved research studies must bear the
Research Ethics Board approval stamp.

Attached please find the information/consent form and/or
recruitment material for the above-noted study, with the REB stamp
affixed. All consent forms and recruitment materials used in
this study must be copies of the attached/stamped materials.

If you intend to post advertisements for this study via electronic
means, such as pre-recorded audio (e.g. phone messaging or radio), or
web site, you must retain the original, stamped version of the material
in the study file for audit purposes.

Attach,

: Form-REB Approval Stamp Consent Forms — Rev. July, 2008
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June 14,2012 | For the caregiver of

Dear Sir/Madame:

Re: Measuring the Level of Care Provided by Alzheimer’s disease Caregivers: A Pilot
Study

We are conducting a study to explore the relationship between caregiver quality of life and care
giving for persons with Alzheimer's disease. Since you are the caregiver for a family member at
St. Joseph’s Healthcare Hamilton, we would like to invite you to participate in this study.
Participation will involve an interview, either as part of a group of caregivers or one-on-one with
an interviewer. The interview will take approximately one hour of your time. One-on-one
interviews will be scheduled at a time and place of your convenience.

A research assistant, Afeez Hazzan, would like to call you and tell'you more about the study.
Participation in the study is completely voluntary. If you do not want to participate in this study,
please let Mr. Hazzan know when he contacts you. This will in no way affect the care you or
your family member receive at St. Joseph’s Healthcare Hamilton.

If you have any questions about this letter, then please call me at 905 573 4804 or 905 573 4818.

Thank you for your consideration.

Sincerely,

David Cowan BaH, MIR, MD, FRCP(C)
Geriatrician, St. Joseph’s Healthcare Hamilton

L
%
9
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PARTICIPANT INFORMATION SHEET

Title of Study: Measuring the Level of Care Provided by Alzheimer’s disease Caregivers: A Pilot
Study

Local Principal Investigator: David Cowan, BaH, MIR, MD, FRCP(C), Associate Professor of
Medicine, McMaster University, Hamilton, ON.

Sponsor: TBA

You are being invited to participate in a research study conducted by McMaster University because
you are a caregiver for someone with Alzheimer's disease (AD). This study is a PhD student thesis
project conducted under the supervision of Dr. Mark Oremus. The Local Principal Investigator for the
study is Dr. David Cowan. The study will help the student learn more about the topic area and
develop skills in research design, collection and analysis of data. Findings from this study will help the
student in his future research endeavors at McMaster University and beyond

In order to decide whether or not you want to be a part of this research study, you should understand
what is involved and the potential risks and benefits. This form gives detailed information about the
research study, which will be discussed with you. Once you understand the study, you will be asked
to sign this form if you wish to participate. Please take your time to make your decision. Feel free to
discuss it with your friends and family.

WHY IS THIS RESEARCH BEING DONE?

We are doing this study in order to pre-test two research questionnaires for measuring the level of
care that caregivers provide to their loved ones with AD. We will administer the two questionnaires to
caregivers, and then immediately conduct a focus group discussion to obtain the opinions of these
caregivers regarding which of the two instruments is best. This study will help to select which of the
two instruments is the best for measuring level of care provided, and also help us to better customize
the selected instrument to fit our research purpose.

WHAT WILL MY RESPONSIBILITIES BE IF | TAKE PART IN THE STUDY?

If you volunteer to participate in this study, we will ask you to attend one meeting where you will do
thefoliowingthings: = = e

e Hnallhcam H‘
Informed Consent Form Version number 1 Dated 06/21/2012 JUN 26 2012 > Page 1 of 4
Os

Subject Initials: Soarch L\mrse‘)/
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1. Complete two short questionnaires about the level of care you provide to your loved one with
AD. Most people will take approximately 20 minutes or less to complete both of these
questionnaires.

2. In addition, we will ask you to participate in a focus group discussion with fellow caregivers.
This focus group discussion is designed to obtain your opinion about the questionnaires you
completed and to help us in selecting the better of these instruments for use in future studies.

3. You may choose to do a one-on-one interview instead of the focus group discussion.

4. Your participation in the study will end after you have completed both the questionnaires and
participated in the focus group discussion.

WHAT ARE THE POSSIBLE RISKS?

There are no risks associated with participating in this study.

HOW MANY PEOPLE WILL BE IN THIS STUDY?
Approximately 24 caregivers
WHAT ARE THE POSSIBLE BENEFITS FOR ME AND/OR FOR SOCIETY?

While we cannot promise any personal benefits to you from your participation in this study, your
participation may help determine the best questionnaire for measuring level of care provided by
caregivers. This has the potential to help determine ways for improving the level of care provided to
persons with AD.

IF 1 DO NOT WANT TO TAKE PART IN THE STUDY, ARE THERE OTHER CHOICES?
It is important for you to know that you can choose not to take part in the study.
WHAT INFORMATION WILL BE KEPT PRIVATE?

Your data will not be shared with anyone except with your consent or as required by law. All personal
Information, including your name, address, and telephone number, will not be put on the
questionnaire. Your surveys will be identified only by a number. A list linking the number with your
name will be kept in a secure place, separate from the surveys. If the results of the study are
published, your name will not be used and no information that discloses your identity will be released
or published without your specific consent to the disclosure.

CAN PARTICIPATION IN THE STUDY END EARLY?

If you volunteer to be in this study, you may withdraw at any time. You have the option of removing
your data from the study. You may also refuse to answer any questions you don’t want to answer and
)0;,?.6\" s Healthcary E,,,/.
Informed Consent Form Version number 1 Dated 06/21/2012 /6> O Page 2 of 4
JUN 26 2012
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still remain in the study. The investigator may withdraw you from this research if circumstances arise
which warrant doing so.

WILL | BE PAID TO PARTICIPATE IN THIS STUDY?

There is no financial reward for participating in this study. There will be a compensation for the costs
of parking or taxi on the day of the study.

WILL THERE BE ANY COSTS?

Your participation in this research project will not involve any additional costs to you. You will be
reimbursed for parking or taxi on the day of the study.

IF | HAVE ANY QUESTIONS OR PROBLEMS, WHOM CAN | CALL?
If you have any questions about the research now or later, please contact:
Afeez Hazzan (hazzanaa@mcmaster.ca) or 905-379-0635
OR
Dr. David Cowan (cowand@mcmaster.ca or 905-573-4804)
If you have any questions regarding your rights as a research participant, you may contact the Office

of the Chair of the St. Joseph’s Healthcare Hamilton Research Ethics Board at 905-522-1155, ext.
Ext. 33537.

30366\\','-; ealthcary %"%
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CONSENT STATEMENT
SIGNATURE OF RESEARCH PARTICIPANT
| have read the preceding information thoroughly. | have had the opportunity to ask questions, and all

of my questions have been answered to my satisfaction. | agree to participate in this study. |
understand that | will receive a signed copy of this form.

Name of Participant

Signature of Participant Date
Consent form administered and explained in person by:

Name and title

Signature Date

wse-‘;ﬁéﬁé’aﬁiiéa;;, i
/,0
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