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ABSTRACT 
 

Dementia is a progressive neurodegenerative disorder characterised by a sustained decline in 

memory, thinking, and functional abilities, severely impacting daily life. It is often preceded by 

a prolonged preclinical phase, potentially spanning up to two decades, during which cognitive 

impairment may emerge. Cognitive impairment refers to a measurable decline in cognitive 

function that does not yet meet the diagnostic criteria for dementia. These conditions not only 

reduce the quality of life for affected individuals but also impose considerable emotional and 

financial burdens on families and society. Despite rising awareness, the existing literature lacks 

comprehensive exploration of the multifaceted risk factors and adverse health outcomes 

associated with dementia and cognitive impairment. This thesis addresses these gaps by 

investigating three critical aspects: (i) the prevalence and risk factors of dementia; (ii) the 

adverse health outcomes, including self-care limitations, various health outcomes, and socio-

economic inequalities in health-related quality of life (HRQoL); and (iii) potential pathways for 

improving the HRQoL of people living with cognitive impairment. The thesis is divided into 

three themes comprising six chapters. Utilising data from two sources—the Survey of 

Disability, Ageing, and Carers (SDAC) and the Household, Income and Labour Dynamics in 

Australia (HILDA) survey—this research applies various econometric methods, including 

multivariable logistic regression, pooled ordinary least squares (OLS), pooled ordered logit, 

random effects models, generalised estimating equations, and the Wagstaff-Doorslaer-

Watanabe standard concentration index to assess the relationships rigorously. Key findings 

reveal that older adults in major cities had higher odds of dementia than those in regional and 

remote areas, and that chronic pain significantly increased the odds of developing dementia. 

Furthermore, the co-occurrence of dementia and chronic pain demonstrated a synergistic 

negative impact on self-care abilities. The analysis of health-related quality of life (HRQoL) 

indicated significant pro-rich inequalities, and cognitive impairment was associated with lower 

self-assessed health and health satisfaction. Importantly, engaging in physical activity 1-3 times 

weekly was linked to significant improvements in physical and mental health components, as 

well as overall health utility, among individuals with cognitive impairment. This research offers 

vital evidence to inform Australian policymakers and guide the development of more effective 

health interventions to reduce the impact of dementia and enhance health outcomes for those 

living with cognitive impairment.  
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CHAPTER 1: INTRODUCTION 
 

1.1 Background 
 

A significant hallmark of modern societies is the steady progress in extending human longevity 

(Brito et al. 2023). Within a single century, life expectancy has dramatically increased globally, 

with over 57 countries now surpassing an average lifespan of 80 years, compared to virtually 

none a century ago (World Population Review 2025). This unprecedented longevity has 

contributed significantly to population ageing, characterised by a growing elderly population 

relative to younger cohorts (United Nations 2015). The global population aged 65 and over is 

projected to increase significantly, rising from 10% in 2022 to 16% in 2050 (United Nations 

2022). In Australia, the share of the population aged 65 and older is projected to increase to 

21%–23% by 2066, up from 16% in 2020 (Australian Institute of Health and Welfare 2023). 

This demographic shift will result in a dramatic reversal of age ratios, with the elderly 

population surpassing the number of children under 5 by more than double and approaching the 

number of children under 12 by 2050 (United Nations 2022). While an extended lifespan can 

facilitate personal and societal enrichment, enabling individuals to explore new endeavours and 

maintain their active participation within the community (Grande et al. 2020), it is also 

accompanied by a gradual deterioration in the physical and mental health of older adults, 

leading to a growing need for medical and social care (Santoni et al. 2016).  

The ageing population faces an elevated risk and prevalence of various age-related disorders, 

including cancer, arthritis, cardiovascular diseases, and neurodegenerative conditions (Finch 

2010). Older people are at greater risk of cognitive decline, which can affect their mental 

processes such as memory, concentration, and problem-solving abilities (Pais et al. 2020a). 

According to prior studies, approximately 40% of individuals aged 65 and older experience 

some form of memory loss (Brayne et al. 1995; Aigbogun et al. 2017; Brito et al. 2020). 

Furthermore, the likelihood of developing dementia increases significantly with age, 

particularly between 65 and 90 years, doubling approximately every five years within this range 

(Jorm and Jolley 1998).  

Cognitive impairment constitutes a preclinical stage of the pathology, characterised by a 

discernible decline in cognitive abilities that does not yet satisfy the diagnostic criteria for 

dementia (Jessen et al. 2020). Dementia, a progressive neurodegenerative disorder, can exhibit 
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a preclinical phase that may extend for up to two decades prior to clinical manifestation (Gil-

Peinado et al. 2023). Dementia and cognitive impairment are among the leading causes of 

disability and dependency among older adults, contributing significantly to the need for long-

term care. The financial burden of dementia, encompassing health and social care costs, 

surpasses that of other chronic diseases such as cancer, cardiovascular disease, and stroke 

(Amieva et al. 2005). Despite its profound societal and economic impacts, dementia research 

has historically received less attention and funding compared to cancer and cardiovascular 

disease. In Australia, dementia is recognised as a critical public health concern (Australian 

Institute of Health and Welfare 2024). In 2022, dementia emerged as the second leading cause 

of mortality in Australia, contributing to nearly 17,800 deaths, which was 9.3% of all deaths 

(Australian Institute of Health and Welfare 2024). Notably, it was the primary cause of death 

for women and the second for men, following coronary heart disease (Australian Institute of 

Health and Welfare 2024). Given these alarming trends, exploring cognitive impairment and 

dementia from an Australian perspective is both timely and essential for informing public health 

strategies and guiding policy development.  

The primary objective of this thesis is to examine key risk factors comprehensively, explore 

adverse health outcomes, and improve the health-related quality of life (HRQoL) of people 

living with dementia and cognitive impairment in Australia. Two studies within this thesis focus 

on specific risk factors: geographic remoteness and chronic pain. The subsequent three studies 

delve into the adverse health outcomes of people living with cognitive impairment and 

dementia, specifically examining self-care limitations, socio-economic inequalities in HRQoL, 

and the impact of different health outcomes on overall well-being. The final study investigates 

the potential of physical activity in improving the HRQoL of people living with cognitive 

impairment. This “PhD by publication” thesis contributes significantly to the existing literature 

by generating methodological and empirical knowledge and offering valuable policy 

recommendations for improving the health and well-being of individuals living with cognitive 

impairment and dementia. 

1.2 Definition of cognitive impairment and dementia, diagnosis and 

classification 
 

1.2.1 Cognitive impairment 
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A potential challenge in addressing memory concerns and cognitive impairment in healthcare 

and research is how to define and measure them effectively (Molinuevo et al. 2017). Recent 

efforts have aimed to standardise terminologies, using “subjective memory complaints” (SMC) 

or “subjective cognitive decline” (SCD), both of which refer to self-reported experiences of 

memory or cognitive decline that are not detected through objective measurements or 

assessments (Steinberg et al. 2013). In contrast, people with MCI do show a clear decline in 

cognition based on objective assessments, but it is not intense enough to impair daily 

functioning or to be considered dementia (Gauthier et al. 2006). MCI serves as an intermediary 

state between normal cognitive changes owing to ageing and the decline characteristic of 

dementia (Reisberg et al. 2008; Wang et al. 2014). The risk of developing dementia is markedly 

higher for individuals with MCI than for the general population (Petersen et al. 2014), with an 

annual progression rate estimated between 10% and 15% (Farias et al. 2009; Xue et al. 2017). 

In this thesis, the term “cognitive impairment” is used to encompass various phrases describing 

objective cognitive decline that does not meet the criteria for dementia. Figure 2 provides a 

visual representation of the case definitions and how they fit within the dementia pathway. 

 

Figure 1: The potential pathways of progression and reversal in dementia development 

Source: (Hallam 2023) 

1.2.2 Dementia 

 

The term “dementia” originated from the Latin word demens, meaning “without mind” (Assal, 

2019). Dementia is not a natural part of the ageing process, nor is it one particular disease. 

Dementia is a broad term encompassing a range of symptoms caused by abnormal brain changes 

associated with various conditions, including AD, leading to cognitive decline, impaired daily 

functioning, and impacts on behaviour, emotions, and relationships (Alzheimer’s Association 
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2024; National Institute of Neurological Disorders and Stroke 2024). AD is the most common 

cause of dementia, accounting for 60-80% of cases, followed by vascular dementia, which 

results from microscopic bleeding and blockages in the brain (Alzheimer’s Association 2024). 

Other conditions, such as thyroid problems and vitamin deficiencies, can cause cognitive 

impairment but are not considered dementia, with some being reversible, while mixed dementia 

occurs when multiple types of dementia are present simultaneously. Different types of dementia 

are shown in Figure 3.  

 

Figure 2: Different types of dementia 

Source: (Alzheimer’s Association 2024) 

 

1.2.3 Diagnosis and classification 

 

The conceptualisation of dementia and its subsequent classification have been refined through 

the progressive accumulation of evidence derived from clinicopathological investigations and 

the postulated etiological factors. Two major diagnostic classification systems used for 

dementia diagnosis are the World Health Organization (WHO)’s International Classification of 

Diseases, Tenth Revision (ICD-10) and the American Psychiatric Association’s Diagnostic and 

Statistical Manual of Mental Disorders, Fifth Edition (DSM-5). In 2011, the National Institute 
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on Aging and the Alzheimer’s Association (NIA-AA) introduced new diagnostic criteria for 

dementia, Alzheimer’s disease (AD), and mild cognitive impairment (MCI) (McKhann et al. 

2011; Albert et al. 2013), while a separate working group proposed criteria for preclinical AD, 

which refers to the early disease stage detectable through brain biomarker analysis (Sperling et 

al. 2011). In addition to the NIA-AA, an international working group also proposed research 

diagnostic criteria for AD. Similarly to the NIA-AA criteria, this framework defines three stages 

of AD: preclinical AD; prodromal AD (which corresponds to MCI owing to AD in the NIA-

AA criteria); and AD dementia (Dubois et al. 2014). While acknowledging the nuanced 

variations on the conceptualisation of these stages, this thesis does not examine these 

distinctions further. The diagnostic guidelines, as illustrated in Figure 1, delineate a spectrum 

of cognitive stages, encompassing normal cognition to dementia. 

This framework is based on diagnostic criteria proposed by Sperling et al.  (Henriksen et al. 

2014) for preclinical dementia, Petersen et al. (Benichou and Gail 1990) for MCI) and Albert 

et al. (Neergaard et al. 2016) for revised MCI classification. The figure is adapted from 

(Andersen et al. 1993), with the concept of SNAP (Subjective Normal Aging Plus) introduced 

by Jack et al. (Gray 1988). In this context, SNAP encompasses common amyloid-negative 

neurodegenerative conditions such as cerebrovascular disease, hippocampal sclerosis, and 

preclinical brain lesions associated with frontotemporal dementia (FTD) and Lewy body 

dementia (LBD).   
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Figure 3: An overview of cognitive stages progressing from normal cognition to 

dementia. 

Source: (Neergaard 2017) 

Abbreviations: CSF: Cerebrospinal fluid; FDG: Fluorodeoxyglucose; MCI: Mild Cognitive 

Impairment; MRI: magnetic resonance imaging; PET: positron emission tomography. 

1.3 The state of cognitive impairment and dementia 
 

1.3.1 Prevalence of cognitive impairment 

 

A central vision of the National Dementia Action Plan 2024–2034 is to recognise MCIs, even 

those not classified as dementia, as an opportunity for primary care intervention, providing 

guidance on dementia awareness and promoting healthier lifestyle choices (Department of 

Health and Aged Care 2024). It is crucial to gain a deeper understanding not only of the number 
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of individuals living with dementia but also of those experiencing cognitive impairments that 

do not meet the criteria for a dementia diagnosis. Examining the prevalence and incidence of 

memory concerns and cognitive impairment can provide valuable insights into the scope of this 

issue and its potential impact on affected populations. While research on the prevalence of 

memory concerns and cognitive impairment in primary care and community settings remains 

limited, a few studies have addressed this area.  

 

The COSMIC (Cohort Studies of Memory in an International Consortium) research, published 

in 2015, utilised data from cohort studies conducted across various countries, standardised the 

data using uniform criteria, and reported the prevalence of cognitive impairment (Sachdev et 

al. 2015). The COSMIC study comprised a cohort of 39,387 cognitively unimpaired individuals 

aged 60 years and older, recruited from a diverse range of 16 studies conducted across 15 

countries. Memory concerns were reported by 6% to 52% of participants across the studies, 

with an average prevalence of approximately 24-25% (Röhr et al. 2020). A previous systematic 

review encompassing 80 studies estimated that the global prevalence of cognitive impairment 

varies widely, ranging from 5.1% to 41% in community-dwelling older adults, with a median 

prevalence of 19% (Pais et al. 2020b). In Australia, a recent study in Australia found that around 

10.16% of adults aged 50 and older had moderate cognitive impairment (Keramat et al. 2023).  

 

1.3.2 Prevalence of dementia  

 

Globally, dementia affected more than 55 million people in 2020, with projections indicating 

that this number would nearly double every 20 years, reaching 78 million by 2030 and 139 

million by 2050 (Alzheimer’s Disease International 2017). The OECD estimated that the 

prevalence of dementia in Australia was 13.2 cases per 1,000 population in 2021, slightly less 

than the OECD average of 15 per 1,000 population and ranking 12th lowest out of 38 countries 

(Australian Institute of Health and Welfare 2024). Given the projected growth and ageing of 

the Australian population, the number of people living with dementia is anticipated to increase 

significantly. Applying the prevalence rates derived by the Australian Institute of Health and 

Welfare (AIHW) to Australian Bureau of Statistics (ABS) population projections for the period 

2023 to 2054, it is estimated that the number of people with dementia in Australia will be more 

than double, rising from just over 411,100 in 2023 to 849,300 in 2054 (Australian Institute of 
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Health and Welfare 2023). This projected increase is further broken down by gender, with an 

estimated 315,500 men and 533,800 women living with dementia by 2058. Figure 4 depicts the 

estimated prevalence of dementia in the Australian population from 2024 to 2054, with data 

disaggregated by gender. 

 

Figure 4: Projected number of Australians living with dementia from 2024 to 2054,  

disaggregated by gender  

Source: (Australian Institute of Health and Welfare 2024) 

 

1.3.3 Factors influencing cognitive impairment and dementia 

 

Cognitive impairment represents a preclinical stage of dementia, often emerging up to two 

decades before clinical diagnosis. The preclinical phase of the disease presents the most 

opportune window for the potential application of disease-modifying or neuroprotective 

therapies, thus emphasising the paramount importance of early detection of cognitive 

impairment (Ramos et al. 2021). Despite the lack of a definitive treatment for dementia, which 

remains an unstoppable progression, certain risk and protective factors associated with the 

disease can be modifiable (Livingston et al. 2020; Ramos et al. 2021). 

Risk factors influencing the onset and progression of cognitive impairment and dementia are 

broadly classified into two categories: non-modifiable and modifiable. Non-modifiable factors 

are those that cannot be changed, such as age, genetics, and biological sex. Modifiable factors, 
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on the other hand, are subject to individual or societal intervention, and include not only 

lifestyle-related risks but also socio-economic determinants such as education and occupation. 

Although factors like education and occupation are often described as "difficult-to-modify," 

especially in older populations, economic theory—particularly Grossman's model of health 

demand—suggests these are indeed modifiable over the life course (Grossman, 2017). 

According to this model, health is a function of both exogenous depreciation (e.g., age, 

genetics) and endogenous factors like past health investments, including educational attainment 

and occupational choices, which significantly shape an individual’s health trajectory in later 

life. Individual risk of developing dementia can differ significantly. Age emerges as the most 

prominent risk factor, with the risk of developing Alzheimer’s or vascular dementia doubling 

approximately every five years (Nichols et al. 2022). Genetic factors can influence an 

individual’s vulnerability to developing dementia (Fan et al. 2019). Although age and genetic 

predisposition are non-modifiable, research highlights several modifiable lifestyle choices that 

significantly impact the risk of developing dementia. The Lancet Commission 2020 initially 

identified 12 modifiable risk factors for dementia, including a lack of education, head injury, 

physical inactivity, smoking, excessive alcohol consumption, hypertension, obesity, diabetes, 

hearing loss, depression, infrequent social contact, and air pollution (Livingston et al. 2020). 

Livingston and colleagues posited that up to 40% of dementia cases could be potentially averted 

through the successful mitigation of these 12 identified modifiable risk factors. The recent 

Lancet Commission report supports adding vision loss and high cholesterol as potentially 

modifiable risk factors for dementia (Livingston et al. 2024). Building upon the 12 factors 

identified by the Lancet Commission, Alzheimer’s Disease International, and the WHO, the A-

to-Z Dementia Knowledge list incorporates additional factors to enhance the memorability of 

factors influencing cognitive impairment and dementia (Morley et al. 2015; Prince et al. 2016; 

World Health Organization 2017; Livingston et al 2020).  

These factors are categorised as follows: 

Non-modifiable factors: Age, gender, and genetics.  

Modifiable factors: 

Health and lifestyle: Physical inactivity, poor diet, smoking, excessive alcohol consumption, 

poor sleep hygiene. 
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Socioeconomic and cognitive engagement: Education, occupation, cognitive stimulation (e.g., 

reading, social interaction), and dementia awareness. 

Clinical and environmental: Chronic diseases (e.g., hypertension, diabetes), hearing loss, 

obesity, certain medications (e.g., anticholinergics, benzodiazepines), brain injuries, air 

pollution, infections, and vision loss. 

1.3.4 Burden of dementia in Australia  

 

Dementia constitutes a major chronic disease of the 21st century, imposing substantial health, 

social, and economic burdens on individuals, families, and society. Dementia ranks as the 

second leading cause of disease burden in men aged 85 and older, and the leading cause in 

women of the same age group. The total burden of disease from dementia is now equally 

attributed to disability associated with living with the condition (years lived with disability) and 

premature mortality caused by the disease (years of life lost). As the prevalence of dementia is 

projected to rise significantly in the coming decades, these costs are expected to escalate. In 

2016, the total economic burden of dementia in Australia was substantial, reaching $14.25 

billion, which translated to an average cost of $35,550 per person with dementia (Brown et al. 

2017). Direct costs, including healthcare and caregiving expenses, comprised 62% of the total 

economic burden (Brown et al. 2017). Conversely, indirect costs, primarily attributable to lost 

productivity among individuals with dementia and their caregivers, accounted for the remaining 

38% (Brown et al. 2017). The implementation of initiatives that prioritise dementia prevention, 

early intervention, timely diagnosis, and community-based support is of paramount importance. 

These initiatives offer the potential for substantial long-term benefits, including significant 

reductions in direct healthcare costs and productivity losses, while simultaneously enhancing 

the quality of life for individuals with dementia and their families. 

 

1.4 Theoretical framework 
 

In this subsection, I discuss some theoretical frameworks that underpin the key research 

questions of the thesis 

1.4.1 Human development model of disability 
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The human development model of disability, health, and well-being, rooted in Amartya Sen’s 

(1982, 1992) capability approach, emphasises empowering individuals to achieve their full 

potential and lead fulfilling lives. This model adopts a holistic perspective on disability and 

well-being, incorporating social, economic, and environmental factors to enhance health and 

quality of life. It builds on emerging evidence from social epidemiology (Marmot, 2005) and 

disability research (Burchardt 2004; Terzi 2005; Mitra 2006).  

The following explanation outlines key concepts from the theory through a probabilistic lens. 

These concepts can be statistically represented as equation (i): 

                              𝐷 = 𝑓(𝑃, 𝐸, 𝑆) + 𝑒                                                                          (i) 

where D, P, E, and S represent disability, personal, environmental/resources, and 

societal/structural factors respectively, and e is the random error. 

The human development model outlines critical factors influencing well-being, categorised into 

personal factors, resources, and structural/environmental factors outlined in Figure 5. Personal 

factors include demographic attributes such as age, gender, race, and personality traits, with 

some being fixed and others modifiable. Resources encompass goods, services, and information 

that individuals either possess or access through networks. Structural/Environmental factors 

refer to physical, social, economic, and environmental contexts, ranging from immediate 

surroundings to broader societal conditions. These components interact dynamically, shaping 

an individual’s capabilities and functioning. The model serves as a practical framework for 

designing policies to improve disability and health outcomes in real-world contexts. 

 

Figure 5: Human development model of disability 
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1.4.2 International Classification of Functioning, Disability, and Health (ICF) model 

 

The WHO’s International Classification of Functioning, Disability, and Health (ICF) 

framework evaluates disability at the individual and population levels by examining the 

interaction between environmental and personal factors, influenced by health conditions 

(Surendiran et al. 2022). Environmental factors include physical, social, and attitudinal 

elements such as homes, workplaces, and societal structures, while personal factors involve 

traits like age, gender, and lifestyle (World Health Organization 2007). These factors 

collectively describe an individual’s functioning. The ICF model applies universally, not just 

to those with disabilities, and helps provide insights into health and functioning across different 

contexts. The specifics of the ICF model are illustrated in Figure 6. 

 

 

 

 

 

 

 

 

 

 

1.4.3 Rawls’ social contract theory  

 

A quintessential example of contractarian theory is John Rawls’ theory of justice, which posits 

that individuals implicitly enter into a contract with society, thereby establishing a framework 

of rights and obligations (Rawls 1971, 2001). Rawls defines justice as “fairness”, emphasising 

that societal structures must be designed to ensure equitable distribution of the burdens and 

benefits of social cooperation among all members. To achieve this, Rawls proposes two 

fundamental principles of justice:  

(1) Everyone has an equal right to the most extensive basic liberties compatible with similar 

liberties for all; and  

Figure 6: Modified IFC model 
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(2) Social and economic inequalities are permissible only if they benefit the least advantaged 

members of society while ensuring equal opportunities for all.  

Critics contend that applying Rawls’ principles may lead to resource depletion within a 

community by allocating significant healthcare resources to cases with limited potential for 

improvement. Furthermore, they argue that it may be unjust to allocate resources to individuals 

whose poor health stems from their own risky behaviours or choices (Le Grand 1987; Mooney 

1987). 

1.4.4 Egalitarianism 

 

Egalitarianism, an ideology that views equality as essential for justice, is founded on the 

principle of inherent human equality. While strict egalitarianism, with its emphasis on equal 

distribution for all, presents limitations, “luck egalitarianism” offers a refined perspective, 

focusing on rectifying inequalities stemming from factors beyond individual choice and effort 

(Dworkin 1981a, 1981b; Anderson 1999). Luck egalitarianism contends that inequalities in 

well-being should be attributed solely to individual choices and not to circumstances beyond 

one’s control. This philosophy distinguishes between outcomes resulting from “brute luck” 

(unforeseen events like accidents) and those arising from deliberate choices (such as engaging 

in risky behaviour). Two distinct approaches to implementing luck egalitarianism emerge. The 

first emphasises the principle of equality of opportunity, aiming to create a “level playing field” 

by ensuring equal access to resources and opportunities for all (Arneson 1989; Roemer 1998). 

The second approach, inspired by Sen’s (1982, 1992) capability approach, emphasises 

individual freedom as the primary moral concern. This perspective defines well-being in terms 

of an individual’s capabilities and actual achievements, rather than simply their material 

possessions or resources.  

The Human Development Model of Disability and the International Classification of 

Functioning, Disability, and Health (ICF) model provide the conceptual foundation for 

understanding the multifactorial nature of dementia and cognitive impairment, as well as their 

impact on individual functioning and self-care (addressing RQs 1–3 and RQ 5). These models 

support the investigation into how chronic conditions and contextual factors contribute to 

functional limitations and health outcomes over the life course. Furthermore, Rawls’ Social 

Contract Theory and principles of Egalitarianism underpin RQs 4 and 6 by guiding the analysis 

of socio-economic inequalities in health-related quality of life (HRQoL). These theories 

emphasize fairness and justice in the distribution of health and resources, which align with the 



14 
 

thesis’s focus on identifying and addressing disparities in HRQoL among older Australians, 

particularly those living with cognitive impairment. 

1.5 Objectives and research questions 
 

This thesis aims to conduct a comprehensive analysis of risk factors, adverse health outcomes, 

and potential improvements for older Australians living with dementia and cognitive 

impairment. To achieve this aim, the following specific research objectives (ROs) have been 

established: 

 

RO 1: Examine changes in dementia prevalence and its association with geographic remoteness. 

RO 2: Explore age or gender differences in the relationship between chronic pain and dementia. 

RO 3: Investigate the association between dementia and chronic pain with self-care limitations. 

RO 4: Examine socio-economic inequalities in HRQoL and the contribution of cognitive 

impairment. 

RO 5: Explore the association between cognitive impairment and health outcomes among older 

Australians. 

RO 6: Investigate the relationship between physical activity and HRQoL among older 

Australians with cognitive impairment.  

 

To achieve its objectives, this thesis aims to address key research gaps identified in the existing 

literature, which are outlined in detail within the literature review section of each study. To 

bridge these gaps, several research questions (RQs) have been formulated, each serving as a 

foundation for a distinct empirical investigation. These studies not only provide robust 

justifications for the research undertaken but also yield findings that offer valuable insights for 

policy development. The formulated research questions are as follows: 

 

RQ 1: What are the changes in dementia prevalence in Australia? How is geographic 

remoteness associated with the risk of dementia? 

RQ 2: What is the association between chronic pain and dementia? How does that association 

vary by age and gender? 

RQ 3: How can co-occurring dementia and chronic pain affect self-care limitations? 

RQ 4: Are there any inequalities in HRQoL among older Australians? If such inequality exists, 

what is the contribution of cognitive impairment?  
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RQ 5: What is the association between cognitive impairment and various health outcomes, such 

as general health, mental health, self-assessed health, and health satisfaction, among older 

Australians? 

RQ 6: How does physical activity influence (HRQoL) among older Australians living with 

cognitive impairment? 

 

1.6 Overview of methods 

 
This section outlines the research design and data collection process. 

 
1.6.1 Data sources 

 

This thesis utilised two datasets: the Survey of Disability, Ageing and Carers (SDAC), a cross-

sectional dataset, and the Household, Income and Labour Dynamics in Australia (HILDA) 

survey, a longitudinal dataset.  

The SDAC dataset was employed to address the research questions related to dementia. It is the 

only publicly accessible dataset in Australia containing dementia-related data and is a nationally 

representative household survey conducted by the ABS. Households for the SDAC were 

selected using a stratified, multi-stage area sampling approach designed by the ABS. Data 

collection was carried out by trained interviewers using computer-assisted personal interviews. 

Details of the development of survey instruments and data collection methodologies can be 

found in other sources (Australian Bureau of Statistics 2015, 2018). The survey covered all 

Australian states and territories, encompassing both urban and rural areas, and included 

individuals residing in private households as well as institutional settings such as nursing 

homes, hospitals, and retirement communities. The SDAC provides comprehensive data on the 

prevalence of disability and the support needs of individuals with disabilities. It offers a detailed 

socio-economic and demographic profile of individuals with disabilities, older adults, and 

caregivers, enabling comparisons with the general population. The SDAC survey has been 

conducted periodically in Australia since 1981. Although earlier iterations were conducted in 

1988, 1993, 1998, 2003, 2009, and 2012, this thesis focuses specifically on the 2015 and 2018 

surveys, as these were the only years that included data on dementia, a key exposure variable 

in the analysis.   

The HILDA survey was utilised to address the research questions related to cognitive 

impairment. This dataset was chosen primarily because it includes information on cognitive 
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impairment and related health outcomes. Additionally, it provides comprehensive data on 

socio-demographic and lifestyle characteristics, such as age, gender, education, marital status, 

employment status, ethnicity, and health behaviours like smoking and alcohol consumption at 

various time points. Another key advantage of using the HILDA dataset is its status as a 

nationally representative, household-based longitudinal survey, making it well-suited for 

addressing the research questions. The HILDA survey is comparable to other prominent 

household panel surveys, including the Panel Study of Income Dynamics (PSID) in the United 

States, the British Household Panel Survey (BHPS), and the German Socio-Economic Panel 

(SOEP). Conducted annually, the survey gathers data from adult members of the same 

households, focusing on three primary domains: economic and subjective well-being; labour 

market dynamics; and family life. The survey collects extensive information on topics such as 

wealth, retirement, fertility, health, education, skills, job-related discrimination, non-co-

residential family relationships, health insurance, diet, and material deprivation. Data are 

collected through self-completion questionnaires and face-to-face interviews conducted by 

trained interviewers with household members aged 15 years or older. Initiated in 2001, the 

HILDA survey collected data from 19,914 individuals across 7,682 households under the 

ethical guidelines of the University of Melbourne. Since then, it has gathered annual 

information from over 17,000 Australians. The sample households are selected using multi-

stage sampling techniques to ensure representation of the Australian population. Detailed 

descriptions of the HILDA sampling methods and survey procedures are available elsewhere 

(Wooden et al. 2002). To explore the research questions related to cognitive impairment, the 

thesis restricted its analysis to waves 12 (2012) and 16 (2016) of the HILDA survey, the only 

waves containing pertinent questions. Wave 12 was treated as the baseline, and wave 16 was 

used as the follow-up survey. 

 

1.6.2 Study design 
 

This thesis comprises a combination of cross-sectional and longitudinal studies, employing a 

diverse array of health economics and epidemiological methods to address various research 

questions. Table 1 provides a concise overview of the research focus, research questions, study 

designs, data sources, analytic samples, and methodologies utilised across the six studies. 

Subsequently, Figure 7 outlines the studies associated with each research theme, including 

details on their publication status and journal submissions.
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Table 1: Research questions, study designs, data sources, analytic samples, and methods of the six studies at a glance 

Research 

focus 

Study Research questions (RQ) Study design Data source Analytical 

sample 

Methods 
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Study 1 How does geographic remoteness associate 

with the risk of dementia? 

 

Cross-

sectional 

SDAC; 2 waves 

(2015 and 2018) 

20,671 and 

20,081 

individuals in 

2015 and 2018, 

respectively 

Multivariable 

logistic regression 

 

 

 

 

 

 

 

 

 

Study 2 What is the association between chronic pain 

and dementia? 

Cross-

sectional 

SDAC; 2 waves 

(2015 and 2018) 

20,671 

participants in 

2015 and 

20,081 in 2018, 

with a final 

pooled sample 

of 40,752 

participants 

Multivariable 

logistic regression, 

Multiplicative 

interaction 
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Study 3 How can co-occurring dementia and chronic 

pain affect self-care limitations? 

Cross-

sectional 

SDAC; 2 waves 

(2015 and 2018) 

20,671 

participants in 

2015 and 

20,081 in 2018, 

with a final 

pooled sample 

of 40,752 

participants 

Ordered logistic 

regression, Average 

marginal effect 

Study 4 Are there any inequalities in HRQoL among 

older Australians? If inequality exists, what is 

the contribution of cognitive impairment?  

 

Cross-

sectional 

HILDA; 2 

waves 

wave 12 (2012) 

and wave 16 

(2016) 

5,247 and 5,614 

unique 

individuals 

from 2012 and 

2016, 

respectively 

Ordinary Least 

Squares, Wagstaff-

Doorslaer-

Watanabe standard 

concentration index 

Study 5 What is the association between cognitive 

impairment and various health outcomes, 

such as general health, mental health, self-

assessed health, and health satisfaction, 

among older Australians? 

Longitudinal, 

retrospective 

study 

HILDA; 2 

waves 

wave 12 (2012) 

and wave 16 

(2016) 

11,146 person-

year 

observations 

from 7,035 

unique 

individuals 

Longitudinal 

random-effects 

GLS regression 

model, Random 

effect ordered 

logistic regression, 

Average marginal 

effect, Generalised 

estimating equation 

(GEE) 

 

 

 

 

 

 



19 
 

Research 

focus 

Study Research questions (RQ) Study design Data source Analytical 
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Study 6 How does physical activity influence 

HRQoL) among older Australians living with 

cognitive impairment? 

 

Longitudinal, 

retrospective 

study 

HILDA; 2 

waves 

wave 12 (2012) 

and wave 16 

(2016) 

1,168 person-

year 

observations 

from 985 

unique persons 

Random-effects 

GLS regression, 

random effect 

generalised 

estimating equation 

(GEE) 
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Figure 7: Research theme and study papers included in the thesis
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1.7 Conceptual framework of the thesis  

Dementia and cognitive impairment are influenced by various factors and impose significant 

health and economic burdens on individuals and society. The conceptual framework of this 

thesis, depicted in Figure 8, was adapted from the Australian Health Performance Framework 

(AHPF) to explore the risk factors and adverse health outcomes associated with dementia and 

cognitive impairment. While it does not aim to encompass all possible determinants, the 

framework visualises key factors contributing to these conditions and their impacts on different 

health outcomes. The determinants of the health domain in the conceptual framework 

encompass socio-economic factors, health behaviours, personal biomedical characteristics, and 

environmental influences that affect individuals’ health status. Under this domain, this thesis 

investigates specific risk factors, including (i) geographic remoteness and (ii) chronic pain, and 

their impact on dementia among older Australians. The health system domain addresses aspects 

such as effectiveness, safety, appropriateness, continuity of care, accessibility, efficiency, and 

sustainability, capturing the healthcare system’s activity, quality, and performance. The health 

status domain reflects population health conditions, functionality, well-being, and mortality. In 

alignment with this context, the thesis conducts four studies examining: (i) the relationship 

between dementia and self-care limitations; (ii) cognitive impairment and socio-economic 

inequalities in HRQoL; (iii) cognitive impairment and self-reported health outcomes; and (iv) 

the impact of physical activity on HRQoL among individuals with cognitive impairment. The 

health system context domain highlights demographic factors, community and social capital, 

governance and structure, financing, workforce, infrastructure, and research and evidence 

required to support the planning of a sustainable healthcare system.
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Figure 8: Conceptual framework for the risk factors of dementia and cognitive impairment and their adverse health outcomes (Based on 

Australian Health Promotion Framework and Performance Logic Model)
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1.8 Contribution of the research 

This research makes several significant contributions to the existing body of knowledge on 

dementia and cognitive impairment in Australia. 

■ Prevalence and Risk Factors 

This research contributes to a more accurate understanding of dementia prevalence and 

identifies key risk factors within the Australian context. Previous studies on dementia 

prevalence in Australia have been limited by methodological variations and reliance on data 

primarily from aged care institutions. This research addresses these limitations by utilising a 

nationally representative dataset encompassing both household and institutional care settings. 

This provides a more comprehensive and accurate picture of dementia prevalence in Australia. 

Investigating the influence of geographic remoteness and chronic pain on dementia expands 

upon existing literature on dementia risk factors in Australia. Previous research has primarily 

focused on established risk factors such as age, family history, and lifestyle factors. This 

research contributes new insights into the unique risk factors that may be particularly relevant 

within the Australian context, such as the impact of geographic remoteness on access to 

healthcare and the prevalence of chronic pain conditions. These findings have important 

implications for the development of targeted prevention strategies, such as improving access 

to healthcare services in rural and remote areas and addressing the prevalence of chronic pain 

conditions through community-based programs and pain management initiatives. 

■ Adverse Health Outcomes 

This research significantly advances our understanding of the adverse health outcomes 

associated with dementia and cognitive impairment. By exploring the impact of these 

conditions on self-care limitations, socio-economic inequalities in HRQoL, and the broader 

health outcomes of cognitive impairment, this research contributes to a more comprehensive 

understanding of the burden of these conditions. These findings build upon existing literature 

by providing a more nuanced understanding of the complex interplay among dementia, 

cognitive impairment, and health outcomes in the Australian context. This knowledge informs 

the development of more effective and person-centred care models that address the 

multifaceted needs of individuals living with dementia and their caregivers. 
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■ Potential for Improvement in HRQoL 

The findings of this research have important implications for policy and practice. The research 

on the potential benefits of physical activity in enhancing the HRQoL of individuals with 

cognitive impairment informs the development of evidence-based policies and interventions 

aimed at improving the well-being of this population.  

By addressing these critical research questions and contributing new knowledge to the field, 

this research has a significant impact on our understanding of dementia and cognitive 

impairment in Australia and informs the development of more effective prevention, diagnosis, 

and management strategies for these conditions. 

1.9 Thesis structure 
 

This PhD thesis follows a thesis by publication format, comprising nine chapters. The working 

titles and a brief overview of each chapter are outlined below. 

Chapter 1—Introduction—provides an overview of the study, presenting the problem 

statement, research objectives, research design, theoretical framework, conceptual framework, 

and scope of the research. 

Chapter 2—Literature Review—narrates a brief review of the literature and the identifying 

research gaps in the existing evidence and conveys the research aims and motivations of the 

thesis. 

Chapter 3, Paper 1—Changes in the Prevalence of Dementia and its Association with 

Geographic Remoteness—explores recent changes in the prevalence of dementia in Australia. 

This study also investigates geographic remoteness as a potential risk factor for developing 

dementia.  

Chapter 4, Paper 2—Age and Gender Differences in the Relationship Between Chronic Pain 

and Dementia Among Older Australians—explores the link between chronic pain and 

dementia, with an additional focus on whether this relationship differs across age groups and 

genders. 

Chapter 5, Paper 3—Beyond the Sum of Their Parts: The Combined Association of Dementia 

and Chronic Pain with Self-Care Limitations in Older Australians—examines the relationship 
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among dementia, chronic pain, and self-care limitations, with a particular emphasis on the 

combined effects of dementia and chronic pain on these limitations. 

Chapter 6, Paper 4—Socio-Economic Inequalities in Health-Related Quality of Life and the 

Contribution of Cognitive Impairment in Australia: A Decomposition Analysis—investigates 

the influence of socio-economic inequalities on HRQoL by applying concentration indices. 

The unique contribution of this research is its integration of cognitive impairment into the 

analysis, supported by a longitudinal examination of factors influencing HRQoL disparities, 

with critical implications for healthcare policy development. 

Chapter 7, Paper 5—Cognitive Impairment and Self-Reported Health Outcomes Among Older 

Adults: Longitudinal Evidence from Australia—explores the hypothesis that cognitive 

impairment is linked to a decline in several health outcomes, including general health, mental 

health, self-rated health, and health satisfaction among older Australians. Additionally, the 

study examines whether the association between cognitive impairment and health outcomes 

varies across subgroups based on age and gender. 

Chapter 8, Paper 6—Staying Active, Staying Sharp: The Relationship Between Physical 

Activity and Health-Related Quality of Life for People Living with Cognitive Impairment—

investigates the association between physical activity and HRQoL among older Australians 

with cognitive impairment. Findings from this research can inform evidence-based policies 

aimed at enhancing the HRQoL of individuals with cognitive impairment, ultimately 

contributing to more effective and equitable resource allocation within future health 

interventions.  

Chapter 9—Conclusion and Policy Implications—encompasses chapter summaries, a 

presentation of key findings, policy recommendations, a discussion of contributions to the field 

of research, study limitations, and concluding remarks. 

 

References 

The references for Chapters 1, 2, and 9 are consolidated and placed at the end of the thesis.  
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CHAPTER 2: LITERATURE REVIEW 
 

There is a growing literature that focuses on the risk factors and adverse health outcomes of 

people with cognitive impairment and dementia. Several interventional studies have been 

completed, and the WHO released its first guidelines for reducing the risk of cognitive decline 

and dementia. The focus has been given to the early identification, risk reduction, and well-

being of people living with cognitive impairment and dementia (World Health Organization 

2019). This chapter aims to provide a comprehensive literature review of the risk factors, 

adverse health outcomes, and potential solutions for people living with cognitive impairment 

and dementia. This in-depth review of existing knowledge serves as a crucial foundation, 

providing a clear rationale for the research questions and methodologies employed in the 

subsequent studies conducted within this thesis. 

 

2.1 Geographic remoteness and dementia 
 

Despite the projected increase in dementia patients worldwide from almost 50 million in 2017 

to 131.5 million in 2050 (Alzheimer’s Disease International 2017), the future prevalence and 

incidence of dementia are both unknown. In countries such as the United Kingdom, Sweden, 

Spain, the Netherlands, France, Nigeria, and the United States, most research has found a 

probable drop or stability in dementia prevalence and incidence estimates over time (Wu et al. 

2017). Japan, on the other hand, showed an increased prevalence of dementia (Dodge et al. 

2012; Ohara et al. 2017). In a systematic review, Stephan et. al. (2021) concluded that the 

evidence of secular changes in dementia prevalence and incidence is equivocal, with 

contradictory findings in specific countries using various (and in some cases the same) datasets 

(e.g., the United States, the United Kingdom, and Sweden) (Stephan et al., 2018).  Prior 

research investigating trends in dementia prevalence within the Australian context has been 

relatively limited. In 2010, a seminal study conducted by Anstey et al. employed data from two 

National Surveys of Mental Health and Wellbeing (NSMHW) conducted by the ABS and the 

Dynamic Analyses to Optimising Ageing (DYNOPTA) longitudinal study to estimate the 

prevalence of dementia among the population aged 65 and older (Anstey et al. 2010). 

Australian dementia prevalence estimates, derived from DYNOPTA, NSMHW 1997, and 

NSMHW 2007, were compared to those from European meta-analyses. However, the 

reliability of these estimates for future projections was questionable, as they assumed a static 
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age-specific prevalence rate despite an ageing population. Limited research, primarily a 

retrospective analysis of long-term care residents, has examined temporal trends in dementia 

prevalence in Australia (Harrison et al. 2020).  

Geographic disparities in the incidence of non-communicable disease are critical for public 

health interventions because they reveal illnesses with higher-than-average prevalence or “hot 

spots”. A prior study reported a within-country disparity in the prevalence of AD in western 

European countries (Russ et al. 2015). Another systematic review and meta-analysis found that 

dementia prevalence is greater in rural areas (Russ et al. 2012). This research was conducted 

in the United States, Canada, the United Kingdom, Italy, Turkey, Nigeria, China, Peru, Mexico, 

and India. Previous research identified several environmental factors as potential risk factors 

for dementia. Notably, studies have demonstrated an association between exposure to elevated 

levels of air pollution in urban environments and cognitive decline, as well as an increased risk 

of AD (Chin-Chan et al. 2015; Costa et al. 2017). Recent research has demonstrated a potential 

positive association between access to green spaces and cognitive performance (Zijlema et al. 

2017; Cherrie et al. 2018). This association may be more pronounced in areas with greater 

access to green spaces, typically found outside urban centres. Furthermore, research findings 

indicate that individuals residing in close proximity to major roads exhibit an elevated risk of 

dementia, even after controlling for the potentially confounding effects of air pollution (Chen 

et al. 2017). This evidence suggests that dementia may exhibit a higher prevalence in urban 

environments, contrary to the findings of most prior research. Notably, the Sax Institute’s 45 

and Up Study, conducted among residents of New South Wales, represents the only Australian 

study specifically investigating the influence of geographic location on AD risk (Astell-Burt et 

al. 2020). Utilising multilevel longitudinal analysis, the study demonstrated a significantly 

lower risk of AD among individuals residing in rural and outlying locations compared to those 

residing in metropolitan areas.  

 

2.2 Chronic pain and dementia 
 

Emerging evidence from observational and experimental studies suggests a link between 

chronic pain and an increased risk of neurocognitive impairment, including AD and related 

dementias (Berryman et al. 2013; Cao et al. 2019; Cravello et al. 2019; Khalid et al. 2020, 

2022; Kao et al. 2021). Cross-sectional studies have consistently demonstrated a significant 

correlation between chronic pain and a decline in overall cognitive function. For instance, a 
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previous study reported a notably higher incidence of cognitive impairment (Adjusted Odds 

Ratio: 1.88) among individuals experiencing neuropathic pain compared to the general Spanish 

population (Povedano et al. 2007). Consistent with other cross-sectional studies, a recent study 

conducted in China demonstrated a significant association between frequent pain and an 

increased risk of dementia development. Individuals reporting frequent pain exhibited a 1.34-

fold higher likelihood of developing dementia compared to those without pain (Duan et al. 

2024). A study conducted in the United States demonstrated that adults experiencing pain 

interference, regardless of osteoarthritis presence, exhibited an increased risk of developing 

Alzheimer’s disease and related dementias (ADRD) (Ikram et al. 2019). Furthermore, a study 

conducted in the United States demonstrated a statistically significant association between pain 

interference and a decline in overall cognitive performance (van der Leeuw et al. 2016).  

The relationship between chronic pain and cognitive decline is currently being investigated 

more extensively through a growing body of longitudinal cohort studies (Whitlock et al. 2017; 

Kao et al. 2021; Rouch et al. 2022; Tian et al. 2023). A longitudinal cohort study encompassing 

10,065 older adults in the United States revealed that individuals experiencing persistent pain 

exhibited a more pronounced decline in memory function over time, with a 9.2% steeper 

decline in memory scores compared to those without pain. Furthermore, this cohort 

demonstrated a significantly higher prevalence of dementia (7.7%) among individuals with 

persistent pain (Whitlock et al. 2017). Consistent with previous findings, a Taiwanese study 

demonstrated a significantly elevated risk of dementia development among individuals aged 

over 50 years experiencing pain. The adjusted hazard ratio for dementia development in this 

population was 1.21 (95% CI: 1.15-1.26), indicating a 21% increased risk compared to 

individuals without pain (Kao et al. 2021). A recent study demonstrated a significant 

association between the number of chronic pain conditions experienced by individuals and an 

elevated risk of developing dementia and AD (Tian et al. 2023). It is essential to acknowledge 

that the existing literature on the association between chronic pain and cognitive impairment 

exhibits some inconsistencies, with certain studies failing to demonstrate a significant 

relationship (Veronese et al. 2018; Rouch et al. 2022). These studies posit that pain may 

represent a related factor or an early symptom of dementia, rather than a primary etiological 

factor (Kumaradev et al. 2021). Two recent meta-analyses have yielded divergent findings 

regarding the relationship between chronic pain and cognitive decline. While one meta-

analysis, encompassing 37 studies, demonstrated a significant association (Xueying Zhang et 

al. 2021), another meta-analysis of 10 longitudinal cohort studies failed to establish a robust 
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association (de Aguiar et al. 2020). These discrepancies may be attributed to variations on 

research design, methodologies employed for assessing pain and cognitive function, the 

characteristics of the study populations, and the diagnostic criteria for dementia employed 

across the included studies. 

2.3 Dementia, chronic pain, and self-care limitations 
 

Previous research has consistently identified cognitive impairment as a significant predictor of 

subsequent declines in Activities of Daily Living (ADL) (Barberger-Gateau and Fabrigoule 

1997; Pedone et al. 2005; McGuire et al. 2006). Utilising the World Health Organization 

Disability Assessment Schedule 2.0, a Taiwanese study demonstrated that individuals with 

dementia experienced significant functional limitations across all six key domains of activity 

(Huang et al. 2016). Furthermore, research conducted within the United States has 

demonstrated a significant association between cognitive impairment and an increased risk of 

functional decline, encompassing both ADLs and Instrumental Activities of Daily Living 

(IADLs) (McGrath et al. 2020). A study conducted in Taiwan, employing the IADL scale, 

demonstrated that medication management and shopping emerged as the most discriminating 

activities in differentiating between individuals with MCI and those with normal cognitive 

function (Lee et al. 2019). 

Prior research has consistently demonstrated a significant association between pain and 

functional limitations (Eggermont et al. 2014; Makris et al. 2014; Stamm et al. 2016; 

Valderrama-Hinds et al. 2017). Individuals with musculoskeletal conditions, such as 

osteoarthritis and chronic back pain, frequently experience limitations in their ability to 

perform specific ADLs. These limitations often include difficulties with tasks such as heavy 

chores, bending, kneeling, and ascending stairs (Stamm et al. 2016). Another study revealed a 

significant association between mobility impairment, characterised by difficulties such as 

walking a quarter mile or climbing stairs, and the presence of limiting back pain (Makris et al. 

2014). Functional limitations, particularly those affecting the upper and lower extremities, are 

frequently reported among older adults experiencing arthritic pain. These limitations can 

manifest as difficulties performing activities such as raising arms above shoulder level, lifting 

heavy objects, and manipulating small objects (Valderrama-Hinds et al. 2017).  

Multimorbidity, defined as the presence of multiple diseases within a single individual, 

represents a prevalent and debilitating health condition among older adults, frequently resulting 
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in a progressive decline in functional capacity over time (Marengoni et al. 2009). Individuals 

with dementia frequently exhibit multimorbidity, characterised by the coexistence of multiple 

health conditions, including diabetes, osteoporosis, a history of falls and fractures, and heart 

failure (Welsh 2019). AD, recognised as the most prevalent form of dementia, frequently 

presents in conjunction with chronic pain (Cao et al. 2019). Recent research findings indicate 

that the presence of chronic pain in multiple body regions constitutes a significant risk factor 

for the development of dementia (Harris 2023; Haque et al. 2024). Previous research has 

consistently demonstrated that both dementia and chronic pain independently constitute 

significant risk factors for declines in ADLs. However, the literature examining the combined 

impact of co-occurring dementia and chronic pain on self-care limitations remains relatively 

limited. While some studies conducted in the United States have investigated the impact of 

other co-occurring conditions, such as visual or auditory impairments, in conjunction with 

dementia, the specific influence of co-occurring dementia and chronic pain on self-care 

limitations remains understudied (Patel et al. 2020; Assi et al. 2021). A United States study 

found that adults with dementia and self-reported visual impairment exhibited poorer 

functional activity than expected when considering the individual impacts of each condition 

alone (Patel et al. 2020). Another cross-sectional study demonstrated that adults with dementia 

and concomitant dual sensory impairments, encompassing both visual and auditory 

impairments, exhibited a significant increase in both mobility limitations and restrictions in 

self-care activities (Assi et al. 2021). 

 

2.4 Socio-economic inequalities in health-related quality of life and the 

contribution of cognitive impairment 
 

Among the key indicators for assessing health inequalities across socio-economic groups, 

health-related quality of life (HRQoL) has gained significant prominence (Djärv et al. 2013; 

Arcaya et al. 2015; Rezaei et al., 2018) . Prior research has consistently established a positive 

correlation between socio-economic status (SES) and HRQoL (Kind et al. 1998; Burström et 

al. 2001; Djärv et al. 2013).  Previous research has highlighted the significant impact of various 

factors on HRQoL, including age, healthcare access, financial status, education, chronic illness, 

and lifestyle factors such as physical activity and smoking. While existing literature extensively 

explores the primary determinants of HRQoL across different social groups, research 

specifically examining socio-economic inequalities in HRQoL is limited. Notably, an Iranian 

study investigating socio-economic inequality in HRQoL identified a pattern of “pro-rich 
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inequality”, where individuals with low HRQoL experienced greater disparities in health 

outcomes across socio-economic groups (Rezaei et al. 2018). The study identified income, a 

sedentary lifestyle, the presence of chronic health conditions, and lack of health insurance 

coverage as the four primary determinants of health inequalities among individuals 

experiencing low HRQoL. These findings are consistent with the observation of a widening 

disparity in health outcomes across the socio-economic gradient in Australia, indicating a 

deterioration in health equity (Flavel et al. 2022).  

While prior research has established an association between cognitive impairment and reduced 

HRQoL in older adults, as evidenced by studies conducted in China, Sweden, and Turkey, the 

literature lacks a comprehensive understanding of the mechanisms through which cognitive 

impairment contributes to health inequalities across different socio-economic strata (Johansson 

et al. 2012; Akdag et al. 2013; Pan et al. 2015). The CDC HRQOL-4 served as the primary 

instrument for assessing HRQoL in the Turkish study, whereas the EQ-5D was utilised in the 

Chinese and Swedish studies. However, it is important to note that other studies have yielded 

findings that diverge from this pattern. For instance, research has demonstrated that cognitive 

impairment may not exert a significant impact on HRQoL in specific populations, such as 

residents of long-term care facilities (Elliott et al. 2009), individuals with dementia (Banerjee 

et al. 2009), and older Canadians residing in institutionalised settings (Davis et al. 2015). 

A recent longitudinal study conducted within the Australian context utilised the SF-36 and SF-

6D instruments to investigate the association between cognitive decline and HRQoL in a cohort 

of older Australian adults (Keramat et al. 2023). The findings of this study indicated a 

significant association between cognitive impairment and a decline in HRQoL. However, the 

study did not delve into the specific mechanisms through which cognitive impairment may 

contribute to socio-economic inequalities in HRQoL.   

 

2.5 Cognitive impairment and health outcomes 

Understanding the intricate relationship between cognitive impairment and health outcomes is 

of critical significance, as it has profound implications for patient care. This knowledge will 

empower healthcare providers to predict accurately and manage effectively the needs of 

individuals with cognitive impairment, thereby potentially mitigating disease progression and 

enhancing overall well-being. It is noteworthy that nearly 40% of individuals with cognitive 

impairment reported that their medical practitioners were unaware of their condition, 
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highlighting a critical gap in current clinical practice (Chodosh et al. 2004). Self-assessed 

health, representing an individual’s subjective evaluation of their overall health status, 

constitutes a widely utilised metric for assessing health outcomes in various research contexts. 

Empirical evidence supports the validity of self-assessed health as an independent indicator of 

health status, even among individuals experiencing the early stages of dementia or MCI 

(Walker et al. 2004). Prior research has employed a diverse range of measures to assess self-

reported health outcomes, including measures of general health (Lee 2000; Dwyer-Lindgren et 

al. 2017), mental health (Lee 2000), self-assessed health (Hu et al. 2016) and health satisfaction 

(Paul et al. 2016). 

Cognitive impairment has been demonstrated to be associated with a spectrum of adverse 

health outcomes, including an elevated risk of mortality, an increased likelihood of developing 

dementia, heightened rates of disability and hospitalisation, and a subsequent decline in overall 

quality of life (Chen et al. 2022; Pike et al. 2022; Keramat et al. 2023). Prior longitudinal 

research has consistently demonstrated a significant association between cognitive function 

and physical performance in older adult populations. Notably, cognitive measures have been 

shown to possess predictive value regarding declines in both ADLs and IADLs (Tabbarah et 

al. 2002; Wang et al. 2002; Atkinson et al. 2007). Cognitive impairment has been identified as 

a significant risk factor for a range of mental health conditions, including depression and 

anxiety, as demonstrated by previous research (Yates et al. 2013). Furthermore, a recent study 

conducted by Stone et al. (2023) revealed that individuals with cognitive disorders, including 

autism spectrum disorder, attention-deficit/hyperactivity disorder, and memory impairments, 

exhibit lower levels of subjective well-being and health satisfaction when compared to the 

general population.  

 

2.6 Physical activity and health-related quality of life in people living with 

cognitive impairment 
 

Individuals with cognitive impairment are more likely to be physically inactive (Vancampfort, 

Stubbs et al. 2017), which can increase their risk of further cognitive decline (Aichberger et al. 

2010) and the development of dementia (Grande et al. 2014). Physical inactivity, compounded 

by chronic illnesses, has profound adverse effects on health and well-being, leading to reduced 

physical performance, poorer overall health, and diminished HRQoL (Megari 2013; 

Vancampfort, Koyanagi et al. 2017). HRQoL is a crucial measure for understanding the health 
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and well-being of older adults, offering insights into their overall quality of life as they age, 

and guiding the prevention and management of various illnesses (Chai et al. 2010).  

Regular physical activity has well-documented physical and mental health benefits (Marquez 

et al. 2020). Both cross-sectional (Anokye et al. 2012; Brown et al. 2014; Halaweh et al. 2015) 

and longitudinal studies (Balboa-Castillo et al. 2011; Xuxi Zhang et al. 2021) consistently show 

that engaging in the recommended levels of physical activity enhances HRQoL, particularly in 

the general older population. Additionally, a recent systematic review highlighted that frequent 

physical activity improves functional mobility, independence, balance, and social interactions, 

and reduces anxiety, in older adults (Baldelli et al. 2021). While some studies in Australia have 

shown a positive relationship between physical activity and HRQoL, their focus has largely 

been on the general population (Perales et al. 2014) or on older people with disabilities 

(Keramat et al. 2022).  

For individuals with cognitive impairment and dementia, physical activity emerges as a 

protective factor, positively influencing both cognitive and non-cognitive functions (Laurin et 

al. 2001; Wang et al. 2014; Demurtas et al. 2020). A meta-analysis of 18 randomised controlled 

trials revealed that physical activity significantly improves cognitive function and quality of 

life in people living with dementia (Groot et al. 2016). Moreover, physical activity is a cost-

effective and low-risk intervention to enhance brain health and cognitive function in older 

adults (Angevaren et al. 2008). Compared to the general population, individuals with 

disabilities, including those with cognitive impairment, can experience even greater benefits 

from physical activity, improving their overall well-being and quality of life (Rosenbaum et al. 

2014; Groot et al. 2016). The WHO recommends that older adults engage in at least 150 

minutes of moderate-intensity aerobic activity or 75 minutes of vigorous-intensity activity 

weekly, combined with strength training, to help mitigate cognitive decline (World Health 

Organization 2010). However, despite national efforts to promote physical activity, only 18% 

of Australian adults met the recommended guidelines in 2022 (Australian Institute of Health 

and Welfare 2022). This underscores the urgent need for targeted interventions to promote 

physical activity, particularly among those with cognitive impairment, to improve their 

HRQoL and overall health outcomes. 
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2.7 Research gap 
 

Dementia prevalence is steadily increasing in Australia, posing a significant public health 

challenge. Understanding the risk factors associated with dementia is crucial for developing 

effective preventive strategies. However, existing studies in the Australian context have 

significant limitations. Specifically, there is limited evidence on dementia risk factors within 

the older population using nationally representative datasets. For instance, the role of 

geographic remoteness and chronic pain as potential contributors to dementia risk remains 

underexplored. 

While the global literature provides some insights into the association between dementia and 

its adverse health outcomes, these relationships have received limited attention in the 

Australian context. Notably, the links between dementia and cognitive impairment with self-

care limitations and health outcomes—such as general health, mental health, health 

satisfaction, and self-assessed health—remain unexplored. Additionally, the role of cognitive 

impairment in contributing to socio-economic inequalities in HRQoL has been insufficiently 

investigated, particularly through longitudinal research designs. Moreover, the potential of 

physical activity as an intervention to enhance the well-being of individuals living with 

cognitive impairment has yet to be comprehensively examined in Australia. 

This study aims to address these critical gaps in the literature by leveraging data from two 

nationally representative surveys: the SDAC and the HILDA survey. It provides the first 

systematic investigation into the risk factors, adverse health outcomes, and improvement in 

HRQoL of people living with cognitive impairment and dementia in Australia. By employing 

both cross-sectional and longitudinal research designs, this research generates robust evidence 

to inform policies and interventions aimed at mitigating the burden of dementia and improving 

quality of life for affected populations. 
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CHAPTER 3: PAPER 1 - CHANGES IN THE PREVALENCE 

OF DEMENTIA AND ITS ASSOCIATION WITH 

GEOGRAPHIC REMOTENESS 

 

3.1 Introduction 
 

This chapter presents the first study of the thesis, focusing on recent changes in the prevalence 

of dementia and the role of geographic remoteness as a potential risk factor. Despite its growing 

public health significance, the precise prevalence of dementia in Australia remains uncertain 

owing to varying methodologies and the absence of a single reliable data source. While the 

AIHW provides national-level data, limited insights exist regarding differences within the 

country, particularly between urban and remote areas. Most previous studies have relied on 

aged care institutional data, which often exclude household populations, leading to potential 

underestimations. This study is the first to analyse dementia prevalence trends in Australia 

using a nationally representative dataset encompassing both household and institutional care 

accommodations. Additionally, it explores the relationship between geographic remoteness 

and dementia, addressing the unique challenges posed by Australia’s vast geographic distances. 
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3.2 Links and implications 
 

The significance of this study lies in its potential to fill critical knowledge gaps in dementia 

research, offering a more comprehensive understanding of prevalence trends and risk factors. 

By identifying the association between geographic remoteness and dementia, this study 

provides valuable evidence for policymakers and healthcare professionals to design targeted 

interventions and allocate resources more effectively, particularly for underserved and remote 

populations. Furthermore, understanding these trends is vital for planning future healthcare 

services and improving outcomes for individuals living with dementia across diverse settings 

in Australia. The subsequent chapter identifies another risk factor of dementia.  

 

Note: Appendix A presents a selection of newspaper clippings and images from television 

interviews, illustrating the significant media attention and broad public engagement generated 

by the research presented in this chapter. 
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CHAPTER 4: PAPER 2 - AGE AND GENDER DIFFERENCES 

IN THE RELATIONSHIP BETWEEN CHRONIC PAIN AND 

DEMENTIA AMONG OLDER AUSTRALIANS 
 

4.1 Introduction 
 

This chapter presents the second study of the thesis, which examines the association between 

chronic pain and dementia. The study also explores whether this relationship varies by age and 

gender. Chronic pain is a debilitating condition that disproportionately affects older adults and 

is hypothesised to increase the likelihood of cognitive impairment. However, limited 

quantitative research has been conducted in Australia to explore the relationship between 

chronic pain and dementia. 

The primary objective of this study was to investigate whether chronic pain is associated with 

heightened odds of dementia among older Australians, while also identifying potential age and 

gender differences in this association. By addressing these gaps, this study provides crucial 

insights into the interplay between chronic pain and dementia, which may have been 

overlooked in previous research.  
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4.2 Links and implications 
 

The significance of this study lies in its potential to inform targeted interventions and healthcare 

policies aimed at promoting healthy ageing and maintaining independence among older adults. 

The findings may guide the development of age- and gender-specific strategies to mitigate the 

dual burden of chronic pain and dementia in Australia and similar settings. This research 

contributes to the growing body of evidence needed to improve the quality of life and well-

being of older adults facing these interrelated challenges. The next chapter explores the adverse 

health outcomes of dementia.  

 

Note: Appendix B presents a selection of newspaper clippings and images from television 

interviews, illustrating the significant media attention and broad public engagement generated 

by the research presented in this chapter. 
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CHAPTER 5: PAPER 3 - BEYOND THE SUM OF THEIR 

PARTS: THE COMBINED ASSOCIATION OF DEMENTIA 

AND CHRONIC PAIN WITH SELF-CARE LIMITATIONS IN 

OLDER AUSTRALIANS 
 

5.1 Introduction 

 

This chapter presents the third study of this thesis investigating the association among 

dementia, chronic pain, and self-care limitations among older Australians. Additionally, it 

explores how the co-occurrence of dementia and chronic pain influences self-care limitations. 

Previous research highlights that both dementia and chronic pain independently increase the 

likelihood of declining ADLs in various countries. However, limited attention has been paid to 

the combined impact of these conditions, particularly in an Australian context. 

International studies suggest that co-occurring conditions, such as vision or hearing 

impairments alongside dementia, exacerbate functional activity limitations and self-care 

restrictions. Despite these findings, little is known about how the coexistence of dementia and 

chronic pain impacts self-care limitations, leaving a critical gap in the literature. 
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5.2 Links and implications 

 

This study represents the first Australian investigation into this important issue, utilising 

nationally representative data to provide new insights into the relationship among dementia, 

chronic pain, and self-care limitations. Its findings are significant for informing targeted, 

personalised healthcare strategies and planning interventions to promote independence and 

healthy ageing for older adults. By addressing a critical area of need, this research underscores 

the importance of integrated healthcare approaches for those with the greatest self-care 

challenges. In the subsequent study, presented in Chapter 6, the concentration index and 

decomposition analysis are applied to investigate how cognitive impairment affects the 

distribution of HRQoL across various socio-economic classes amongst older Australians. The 

following study identifies the extent of inequalities that greatly contribute to the HRQoL of 

older Australians.  

 

Note: Appendix C provides online supplementary material and associated appendix tables, as 

referenced in this chapter.   
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CHAPTER 6: PAPER 4 - SOCIO-ECONOMIC INEQUALITIES 

IN HEALTH-RELATED QUALITY OF LIFE AND THE 

CONTRIBUTION OF COGNITIVE IMPAIRMENT IN 

AUSTRALIA: A DECOMPOSITION ANALYSIS 
 

6.1 Introduction 
 

This chapter presents the fourth study of this thesis, which examines the distributional effects 

of cognitive impairment on inequalities in HRQoL among older Australians, addressing a 

significant gap in the Australian health inequality literature. While it is well-established that 

individuals from lower SES groups tend to experience lower HRQoL compared to those from 

higher SES groups, the specific contribution of cognitive impairment to this disparity remains 

unexplored. This study seeks to determine whether inequality in HRQoL exists among older 

Australians and, if so, to what extent cognitive impairment contributes to this inequality. 
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6.2 Links and implications 
 

Health disparities between socio-economic strata have persisted or even worsened globally 

despite advancements in healthcare, underscoring the critical need to address these inequities. 

Cognitive impairment, as this study highlights, exacerbates SES-based inequalities in HRQoL, 

making it imperative to integrate cognitive health into strategies aimed at reducing health 

disparities. The findings of this study are significant for public health planning and policy, 

offering valuable insights into the interplay among SES, cognitive impairment, and HRQoL. 

By understanding these dynamics, policymakers and practitioners can design equitable health 

interventions that specifically target vulnerable populations, ultimately improving HRQoL and 

promoting health equity among older Australians. The subsequent study identifies the 

association between cognitive impairment and health outcomes.  

 

Note: Appendix D provides online supplementary material and associated appendix tables, as 

referenced in this chapter.   
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CHAPTER 7: PAPER 5 - COGNITIVE IMPAIRMENT AND 

SELF-REPORTED HEALTH OUTCOMES AMONG OLDER 

ADULTS: LONGITUDINAL EVIDENCE FROM AUSTRALIA 
 

7.1 Introduction 
 

This chapter presents the fifth study of this thesis, which examines the association between 

cognitive impairment and health outcomes among older Australians. Despite growing concerns 

over cognitive decline, there is a significant gap in comprehensive Australian research on how 

cognitive impairment relates to various health outcomes. This study is among the first in 

Australia to investigate these associations in detail. The findings hold important implications 

for the development of targeted interventions aimed at promoting independence and healthy 

ageing for older Australians. As Australia’s ageing population continues to grow, the 

management of cognitive impairment presents both challenges and opportunities. Effective 

intervention strategies could not only improve individual quality of life but also significantly 

alleviate pressure on the healthcare system and contribute to the national economy. Moreover, 

early detection and management of cognitive impairment can lead to better outcomes, with the 

potential to reverse MCI in some cases. Thus, this research is a critical step towards addressing 

the needs of an ageing population and improving the health and well-being of older Australians. 
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7.2 Links and implications 
 

The identified associations suggest that cognitive decline presents a critical risk factor for 

deteriorating health outcomes. This comprehensive understanding emphasises the need to 

incorporate cognitive assessments into standard clinical practices, particularly for older adults. 

Early identification of cognitive impairment offers an opportunity to develop targeted 

interventions that can mitigate adverse health effects and potentially delay the progression to 

more severe disability. Given the anticipated rise in dementia and cognitive decline owing to 

an ageing population, it is crucial to establish effective methods for detecting and addressing 

cognitive impairment at earlier stages. The research highlights the importance of healthcare 

practitioners prioritising cognitive assessments during routine patient visits, especially for 

older individuals. By integrating cognitive screening into regular care, healthcare providers can 

enhance prevention efforts and improve overall health outcomes for individuals with cognitive 

decline. The following chapter explores a potential intervention strategy aimed at improving 

the HRQoL of individuals living with cognitive impairment. 

 

Note: Appendix E provides supplementary material and associated appendix tables, as 

referenced in this chapter.   
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CHAPTER 8: PAPER 6 - STAYING ACTIVE, STAYING 

SHARP: THE RELATIONSHIP BETWEEN PHYSICAL 

ACTIVITY AND HEALTH-RELATED QUALITY OF LIFE 

FOR PEOPLE LIVING WITH COGNITIVE IMPAIRMENT 
 

8.1 Introduction 
 

This chapter presents the findings of the sixth and final study, which investigates the 

association between physical activity and HRQoL in older Australians with cognitive 

impairment. While the beneficial health effects of physical activity, including its role in 

cognitive health, are well-established, the specific relationship between physical activity and 

HRQoL in this population within the Australian context remains under-explored. This study 

addresses this critical gap in the literature by examining this association within a large 

population-based cohort. The findings of this research have significant implications for public 

health policy, informing the development of evidence-based interventions that promote 

physical activity and enhance the HRQoL of older Australians with cognitive impairment.  
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8.2 Links and implications 

This study has significant implications for healthcare professionals working with older adults 

with cognitive impairment. It highlights the importance of incorporating physical activity into 

health promotion interventions to improve HRQoL. Healthcare providers play a crucial role in 

helping older Australians meet physical activity guidelines, which can enhance overall well-

being. The findings emphasise the need for physical activity to be included in comprehensive 

care plans, particularly through bulk-billed GP services, to ensure equitable access. The 

positive association between physical activity and HRQoL supports its integration into care 

strategies, and the SF-6D utility values from this research can inform future economic 

assessments of physical activity interventions.  

This thesis includes six studies focusing on three key themes: (i) the prevalence and risk factors 

of dementia (Chapters 3 and 4); (ii) the adverse health outcomes (Chapters 5, 6, and 7); and 

(iii) potential strategies for improving the well-being of individuals with cognitive impairment 

(Chapter 8). The next chapter provides a concluding discussion and explores the policy 

implications derived from the findings of these studies. 

 

Note: Appendix F provides supplementary material and associated appendix tables, as 

referenced in this chapter.  
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CHAPTER 9: CONCLUSION AND POLICY IMPLICATIONS 
 

9.1 Chapter summary 

 

This chapter provides a synthesis of the findings, conclusions, and policy implications derived 

from this thesis, which aimed to address critical gaps in understanding dementia and cognitive 

impairment in Australia. Dementia prevalence continues to rise in Australia, posing a 

significant public health challenge with substantial direct and indirect costs. To address this 

growing concern, this thesis focused on investigating the risk factors, adverse health outcomes, 

and potential improvements in HRQoL of people with dementia and cognitive impairment. 

The research began by examining changes in the prevalence of dementia and explored 

associations with key risk factors, including i) geographic remoteness and ii) chronic pain. The 

thesis then assessed the relationship between cognitive impairment and dementia with iii) self-

care limitations, iv) socio-economic inequalities in HRQoL, and v) health outcomes, such as 

general health and mental health, self-assessed health, and health satisfaction. Finally, the 

potential for improving HRQoL among people with cognitive impairment was explored by 

analysing the relationship between vi) physical activity and HRQoL as a modifiable factor.  

This thesis utilised robust, nationally representative data from the cross-sectional SDAC and 

the longitudinal HILDA survey to provide comprehensive evidence of these associations. 

This chapter concludes the thesis by summarising the key findings and discussing their 

implications for policy and practice. It also highlights how the insights gained from this 

research can inform strategies to reduce the burden of dementia, promote equity in health 

outcomes, and improve the quality of life for Australians affected by cognitive impairment and 

dementia. 
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9.2 Summary of key findings 
 

▪ Geographic remoteness and dementia (Paper 1, Chapter 3) 

This study examined the most recent national prevalence and trends of dementia in Australia, 

with a particular focus on geographic remoteness as a potential risk factor. The findings 

indicated that, between 2015 and 2018, the prevalence of dementia among adults aged 65 years 

and older increased, rising from 5,099 per 100,000 in 2015 to 5,229 per 100,000 in 2018. The 

analysis revealed notable variations in dementia prevalence based on geographic remoteness. 

Specifically, a significant increase was observed in major cities, where the prevalence rose 

from 5,010 per 100,000 in 2015 to 5,590 per 100,000 in 2018. Conversely, in outer regional 

and remote areas, the prevalence decreased substantially, from 4,810 to 3,760 per 100,000 over 

the same period. Furthermore, the results demonstrated that older adults residing in major cities 

had higher odds of experiencing dementia compared to those in outer regional and remote 

areas. 

▪ Chronic pain and dementia (Paper 2, Chapter 4) 

This study set out to investigate the association between chronic pain and dementia, with a 

particular emphasis on whether this relationship differs by age and gender. The findings 

underscored the significant role of chronic pain as a risk factor for dementia among older 

Australians. Specifically, older individuals experiencing chronic pain were found to have 

substantially higher odds of developing dementia compared to their counterparts without 

chronic pain. The analysis further revealed that the association between chronic pain and 

dementia persisted across all age groups, highlighting the consistent impact of chronic pain on 

cognitive health irrespective of age. Additionally, gender-specific differences were observed, 

with women experiencing chronic pain showing notably higher odds of living with dementia 

compared to women without chronic pain and their male counterparts. 

▪ Dementia, Chronic Pain and Self-care Limitations (Paper 3, Chapter 5) 

This study aimed to investigate the complex relationships among dementia, chronic pain, and 

self-care limitations, while also examining the combined impact of co-occurring dementia and 

chronic pain on self-care limitations. Using ordered logistic regression analysis, the findings 

highlighted that people with dementia faced significantly higher odds of experiencing severe 

self-care limitations compared to those without dementia. Similarly, chronic pain emerged as 

an independent factor contributing to an increased likelihood of self-care limitations, with 

individuals suffering from chronic pain demonstrating significantly higher odds of these 
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challenges than those without such pain. Importantly, the interaction effect analysis provided 

additional insights, revealing that the coexistence of dementia and chronic pain had a 

pronounced and synergistic effect on self-care limitations. This combination substantially 

heightened the probability of severe self-care impairments compared to individuals without 

either condition.  

 

▪ Socio-economic inequalities in HRQoL and the contribution of cognitive impairment 

(Paper 4, Chapter 6) 

Using data from the HILDA survey, this research explored socio-economic inequalities in 

HRQoL among older Australians and examined the specific contribution of cognitive 

impairment to these disparities. The study revealed that the prevalence of MCI among 

Australians aged 50 years and over was 11.76% in 2012 and 9.03% in 2016. Across both years, 

individuals with mild or severe cognitive impairment reported significantly lower HRQoL 

compared to those without cognitive impairment. The findings highlighted pronounced pro-

rich inequalities in HRQoL, with concentration indices of 0.029 and 0.025 for waves 12 and 

16, respectively. Notably, MCI accounted for 7.60% and 9.03% of the observed socio-

economic inequalities in HRQoL during 2012 and 2016, underscoring its substantial 

contribution to these disparities. Additionally, factors such as unemployment and low 

household income were identified as key drivers of overall HRQoL inequalities, alongside the 

impact of cognitive impairment. 

 

▪ Cognitive impairment and self-reported health outcomes (Paper 5, Chapter 7) 

This study examined four key health outcomes—general health, mental health, self-assessed 

health, and health satisfaction—among older Australians with cognitive impairment, utilising 

nationally representative longitudinal data. The initial hypothesis posited that cognitive 

impairment negatively impacts these health outcomes. The results confirmed that individuals 

with cognitive impairment reported significantly poorer general health, mental health, self-

assessed health, and health satisfaction compared to those without cognitive impairment. 

Moreover, the findings highlighted the average marginal effects of cognitive impairment on 

self-assessed health and health satisfaction. Specifically, cognitive impairment was associated 

with a reduced likelihood of achieving the highest levels of self-assessed health and health 

satisfaction, assuming all other factors remained constant. The analysis also revealed notable 

heterogeneity in the effects of cognitive impairment on health outcomes by age and gender. 

Participants aged 65 years and older with cognitive impairment exhibited worse self-assessed 
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health, general health, and mental health compared to those aged 50–64 years. Similarly, 

female participants with cognitive impairment experienced lower self-assessed health, general 

health, and health satisfaction compared to their male counterparts.  

 

▪ Physical activity and HRQoL (Paper 6, Chapter 8) 

This study explored the long-term relationship between physical activity and HRQoL in people 

living with cognitive impairment. HRQoL was assessed using both preference-based (SF-6D) 

and non-preference-based (SF-36) measures to provide a comprehensive evaluation of 

participants’ physical and mental well-being. By applying random-effects modelling, the study 

confirmed the protective influence of physical activity on HRQoL within this vulnerable 

population. The findings revealed that participants who engaged in physical activity one to 

three times per week experienced significant improvements in the Physical Component 

Summary (PCS), Mental Component Summary (MCS), and SF-6D utility values compared to 

those who did not engage in any physical activity. Furthermore, people who participated in 

physical activity more frequently—ranging from more than three times per week to daily—

achieved even higher scores across PCS, MCS, and SF-6D utility values, highlighting the dose-

response benefits of regular physical activity. 

9.3 Contributions to the field of research 
 

This thesis makes a significant contribution to the existing body of literature by providing a 

comprehensive examination of the risk factors, adverse health outcomes, and potential avenues 

for improvement in the HRQoL of individuals living with dementia and cognitive impairment 

within the Australian context. A key strength of this research lies in the utilisation of large and 

recent nationally representative datasets, ensuring the findings reflect the contemporary 

epidemiological landscape of dementia in Australia. Furthermore, by controlling for a wide 

range of socio-demographic factors, this research provides a more nuanced understanding of 

the relationship among dementia, cognitive impairment, and HRQoL, while mitigating the 

potential influence of confounding variables. This thesis generates new knowledge, advances 

theoretical and methodological understanding, and offers valuable policy insights for the 

Australian health sector. These contributions are outlined below. 

 

9.3.1 Contribution to theory and methods 

 



123 
 

The thesis extends the human development model by demonstrating its applicability to 

understanding the complex interplay of personal, environmental, and societal factors in the 

context of dementia. Specifically, the findings on the association between geographic 

remoteness and dementia prevalence (Chapter 3) highlight the crucial role of environmental 

factors, such as access to healthcare and social support, in shaping dementia risk. This 

contributes to a deeper understanding of how the broader social and environmental context 

influences health outcomes. Moreover, this research enhances the utility of the ICF by 

demonstrating its value in analysing the impact of dementia and chronic pain on various aspects 

of functioning, including ADLs and participation in social life (Chapters 4 and 5). The findings 

on the impact of co-occurring dementia and chronic pain on self-care limitations provide 

empirical evidence for the ICF’s framework and demonstrate its relevance to understanding 

the lived experiences of individuals with complex health conditions. 

This thesis makes a significant theoretical contribution to distributive justice theories, 

particularly Rawls’ (1971, 2001) social contract theory and egalitarianism, by bridging the gap 

between their normative prescriptions and positive empirical analysis. While these theories 

traditionally focus on prescribing policies, structures, and institutions based on normative value 

judgements, this research applies their principles to real-world data, offering empirical 

validation and practical relevance. In Chapter 6, the study operationalises egalitarian concepts 

to investigate socio-economic inequalities in HRQoL and the role of cognitive impairment, 

thereby advancing the empirical application of these theoretical ideas. By integrating moral 

concepts into positive economics, this thesis enhances the empirical acceptability of 

distributive justice theories, contributing to a deeper understanding of their applicability in 

addressing contemporary health and social inequities. 

9.3.2 Contribution to knowledge and policy implication/development 

 

This thesis makes significant contributions to the existing body of knowledge, offering valuable 

insights and having important policy implications. The contributions of each paper to the field 

of research are detailed below. 

Paper 1 significantly advances the existing literature by analysing dementia prevalence trends 

in Australia utilising a nationally representative dataset that encompasses both household and 

institutional care settings. Previous research on dementia prevalence in Australia has primarily 

relied on data collected from aged care institutions. Notably, this study is the first to investigate 

the association between geographic remoteness and dementia prevalence within the Australian 
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context, providing valuable insights into the spatial distribution of dementia across different 

regions of the country. 

Paper 2 contributes significantly to the existing literature by investigating the relationship 

between chronic pain and dementia. This study represents the first Australian investigation to 

establish a correlation between these two conditions. Furthermore, this research endeavours to 

ascertain whether the observed association between chronic pain and dementia exhibits 

variations across different age and gender groups. 

Paper 3 makes a significant contribution to the literature by investigating the association 

between co-occurring dementia and chronic pain with self-care limitations in older Australian 

adults. While previous research has established that dementia and chronic pain independently 

contribute to declines in ADLs, the combined impact of these two conditions on self-care 

limitations has not been extensively explored in the Australian context. This study, therefore, 

provides valuable insights for the development of well-informed interventions aimed at 

supporting the independence of and facilitating healthy ageing among older adults living with 

both dementia and chronic pain. 

Paper 4 significantly contributes to the literature by examining how socio-economic 

inequalities impact HRQoL, with a specific focus on the contribution of cognitive impairment.  

This study, the first of its kind, utilises the comprehensive HILDA dataset to decompose the 

contribution of cognitive impairment to pro-rich inequality in HRQoL. By employing a 

rigorous methodological approach, including the utilisation of decomposition analysis, this 

research provides valuable insights into the mechanisms through which cognitive impairment 

contributes to health disparities across different socio-economic strata within the Australian 

population. 

Paper 5 makes a significant contribution to the literature by exploring the association between 

cognitive impairment and health outcomes among older Australians. This research is among 

the first in Australia to investigate the impact of cognitive impairment on health outcomes using 

nationally representative data, providing valuable insights into an understudied area. The 

application of a longitudinal random-effects regression model enabled a comprehensive 

examination of variations in self-perceived health outcomes among individuals with cognitive 

impairment over time. Additionally, the study utilised validated cognitive assessment tools, 

including the Symbol Digit Modalities Test (SDMT) and Backward Digit Span (BDS), which 

are recognised for their effectiveness in capturing critical aspects of cognitive ageing and 
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impairment. These methodological strengths underscore the study’s contribution to advancing 

the understanding of cognitive impairment and its health implications in older populations. 

Paper 6 significantly advances the understanding of the relationship between physical activity 

and HRQoL in older Australians with cognitive impairment. This study, the first of its kind in 

Australia, provides valuable insights into the potential benefits of physical activity in enhancing 

the HRQoL of this population. The findings of this research have important implications for 

the development of evidence-based policies aimed at improving the HRQoL of individuals with 

cognitive impairment and optimising the equitable allocation of resources within the healthcare 

system. 

9.4 Policy implications 
 

This thesis provides several policy-relevant insights derived from six interconnected studies, 

each addressing different aspects of dementia and cognitive impairment in the Australian 

context. The findings emphasise the importance of targeted interventions, integrated healthcare 

strategies, and socio-environmental improvements to mitigate risk factors, enhance health 

outcomes, and improve the quality of life for older Australians. The key policy implications 

are outlined below. 

9.4.1 Addressing dementia risk in urban environments 

The findings in Chapter 3 (Paper 1) indicate that residents of major cities are at a higher risk 

of developing dementia. To address this, policymakers should consider expanding urban green 

spaces and increasing tree coverage in cities to promote physical activity, social interaction, 

and mental well-being while reducing exposure to air pollution. Local councils can develop 

dedicated urban forest strategies or embed urban forest conservation within urban planning 

frameworks to create healthier living environments. Furthermore, state and territory 

governments should allocate additional funding to enhance vital services for older adults, 

including memory clinics, geriatric assessments, mental health services, and home care visits. 

These efforts will not only reduce dementia risk but also improve the quality of life for older 

Australians. 
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9.4.2 Prioritising chronic pain management 

Chapter 4 (Paper 2) highlights chronic pain as a significant risk factor for dementia, 

emphasising the need for personalised and proactive healthcare strategies for managing chronic 

pain. Policymakers should prioritise chronic pain management programs, particularly for high-

risk populations, to mitigate its cognitive and psychological impacts. Early intervention 

strategies can reduce the long-term cognitive decline associated with chronic pain and enhance 

healthcare decision-making for vulnerable groups. 

9.4.3 Mitigating self-care limitations in individuals with dementia and chronic pain 

Chapter 5 (Paper 3) reveals that the co-occurrence of dementia and chronic pain significantly 

exacerbates self-care limitations. Policies should focus on identifying factors contributing to 

severe self-care limitations and developing prevention and treatment programs to address these 

challenges. Supporting individuals with dementia and chronic pain can minimise the negative 

outcomes in their personal, social, and professional lives while improving overall care 

outcomes. 

9.4.4 Reducing socio-economic inequalities in HRQoL 

Findings from Chapter 6 (Paper 4) demonstrate that individuals from lower SES groups 

experience lower HRQoL, with cognitive impairment contributing significantly to this 

inequality. Policies aimed at reducing these disparities should prioritise support for vulnerable 

populations, particularly individuals with cognitive impairment from low SES backgrounds. 

Measures such as targeted social assistance programs, including cash transfers or housing 

subsidies, can help alleviate the economic burdens and improve HRQoL for these groups. 

 

9.4.5 Improving health outcomes for individuals with cognitive impairment 

Chapter 7 (Paper 5) underscores the association between cognitive impairment and poor health 

outcomes. Disability prevention strategies should incorporate assessments of health outcomes 

into care and support plans for older adults with cognitive impairment. Policymakers should 

prioritise early interventions to address cognitive decline, improve satisfaction with health, and 

prevent future disabilities. A coordinated approach involving clinicians, researchers, and 

government agencies is essential to implement effective prevention and treatment strategies for 

this population. 
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9.4.6 Promoting Physical Activity to Enhance HRQoL 

Chapter 8 (Paper 6) identifies the positive relationship between physical activity and improved 

HRQoL for individuals with cognitive impairment. To leverage this finding, healthcare 

professionals should play a central role in providing tailored guidance and support to encourage 

older adults to engage in recommended physical activity levels. Policymakers can include 

physical activity programs in comprehensive care plans and subsidise them through bulk-billed 

General Practitioner (GP) services. These initiatives will empower older Australians with 

cognitive impairment to enhance their physical and mental well-being, contributing to a 

healthier aging population. 

By implementing these policy recommendations, Australian healthcare systems and 

policymakers can address the growing challenges posed by dementia and cognitive 

impairment, improve health outcomes, and enhance the quality of life for older adults. The 

findings of this thesis provide a robust foundation for evidence-based policy development in 

these critical areas. 

In summary, this research presents several novel contributions. It is the first study to investigate 

the association between geographic remoteness and dementia prevalence in Australia using a 

nationally representative dataset. It is also the first Australian study to establish a correlation 

between chronic pain and dementia, examining variations across age and gender. Furthermore, 

this research is the first in Australia to investigate the combined impact of dementia and chronic 

pain on self-care limitations. The study is the first to utilise the HILDA dataset to decompose 

the contribution of cognitive impairment to pro-rich inequality in HRQoL. It is among the first 

in Australia to investigate the impact of cognitive impairment on health outcomes using 

nationally representative data. Finally, this research is the first in Australia to explore the long-

term relationship between physical activity and HRQoL in older Australians with cognitive 

impairment. 

9.5 Limitations and future work directions 
 

The limitations of this thesis have been discussed in detail in each chapter, but several 

overarching challenges warrant mention. A key limitation is the potential vulnerability of the 

findings to self-reporting and proxy reporting biases, particularly among individuals with 

dementia. Cognitive decline often leads to prolonged and uncertain diagnosis processes, 

exacerbated by the stigma associated with dementia, which may discourage individuals from 
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identifying their condition. As a result, cases of mild and moderate dementia may be 

underestimated, particularly within household populations. Additionally, self-reported 

measures of HRQoL and other health outcomes (i.e., general health, mental health, health 

satisfaction, and self-assessed health) may have been subject to social desirability bias, 

potentially inflating health outcome scores. Furthermore, while cognitive assessments such as 

the BDS and the SDMT offered valuable insights into core cognitive processes, they may not 

have fully captured the broader cognitive profiles of individuals with MCI or dementia, which 

often include significant memory deficits. Finally, the cross-sectional and unbalanced 

longitudinal study designs limited the ability to establish causal relationships. In particular, the 

bidirectional nature of the relationship between chronic pain and dementia could not be fully 

explored, leaving temporality and reverse causality unaddressed. These limitations underscore 

the need for caution in interpreting the findings and highlight opportunities for further research. 

The findings of this thesis underscore several promising directions for future research. First, 

enhancing pain management in older adults by refining estimates of chronic pain prevalence, 

uncovering its links to cognitive decline, and developing safer, tailored treatment options is 

essential. Longitudinal studies should further investigate the bidirectional relationship between 

chronic pain and dementia to establish temporality and clarify reverse causation, paving the 

way for early prevention and intervention strategies. Incorporating memory-focused cognitive 

assessments such as Montreal Cognitive Assessment (MoCA), Mini-Mental Status 

Examination (MMSE), or Saint Louis University Mental Status (SLUMS) examination could 

offer a more comprehensive understanding of cognitive impairment and improve comparability 

with existing literature. Future research should also account for a broader range of socio-

economic and contextual factors to elucidate more effectively the complex interplay among 

cognitive impairment, HRQoL, and health outcomes. Differentiating between 

neurodegenerative cognitive impairments and other forms, such as lifelong learning 

disabilities, could provide more generalisable insights and allow an in-depth exploration of 

varying cognitive trajectories. Finally, identifying modifiable risk factors and underlying 

mechanisms linking cognitive impairment to health outcomes is vital for developing 

preventative strategies to improve the health and well-being of individuals at risk of or living 

with cognitive impairment and dementia. These research directions collectively aim to advance 

understanding and inform evidence-based interventions. 

Building upon the findings and limitations of the research outlined above, several future 

research directions for Australian policy contexts can be identified: 
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An important avenue for future research could be to examine the recovery trajectory of HRQoL 

following the onset of dementia. Rather than estimating average effects, future studies should 

investigate how HRQoL evolves on a year-by-year basis after a dementia diagnosis. This would 

enable researchers to quantify the proportion of quality of life loss attributable to dementia 

during the first, second, third year, and beyond. Such longitudinal insights are essential for 

understanding whether, and at what point, quality of life begins to stabilise or improve, which 

in turn has significant implications for the design of cost-effective support strategies. Given the 

increasing prevalence of dementia and the constraints on healthcare resources, identifying the 

most critical periods for intervention could help policymakers target support more effectively. 

Moreover, this approach could inform the evaluation of care models and pharmacological 

interventions aimed at improving or maintaining HRQoL among individuals living with 

dementia.  

Research can explore the potential impact of climate change-related factors such as extreme 

heat events, air pollution, and natural disasters on dementia prevalence and progression in 

Australia. This research can inform policies aimed at climate change mitigation and adaptation, 

particularly those focused on protecting vulnerable populations and enhancing resilience in the 

face of climate-related health challenges. 

Research can investigate the relationship among social isolation, loneliness, and cognitive 

decline in the Australian context. This research can help shape policies that promote social 

connectedness among older adults, such as community engagement programs, social support 

services, and the use of technologies to combat social isolation. 

Research can be undertaken to conduct rigorous evaluations of innovative interventions aimed 

at improving the quality of life for people with dementia and their caregivers, such as cognitive 

stimulation therapy, music therapy, and technology-assisted therapy. This research can inform 

the development and implementation of successful and cost-effective interventions within the 

Australian healthcare system. 

Research can look at the possible role of traditional Indigenous knowledge and practices in 

dementia prevention and care within Aboriginal and Torres Strait Islander communities. This 

research can inform culturally appropriate and sensitive dementia care models that respect and 

incorporate Indigenous knowledge systems. 

Research can also explore the broader economic burden of dementia and cognitive impairment 

in Australia. Beyond healthcare costs, this could include indirect costs such as informal 
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caregiving, reduced quality of life, and productivity losses—especially among those diagnosed 

before age 65. A comprehensive cost analysis would better inform policy decisions and support 

the development of more effective and economically sustainable interventions. 

 

9.6 Conclusions 

The prevalence of dementia is rising in Australia, presenting significant challenges for 

individuals, families, and policymakers. While many factors are associated with the incidence 

of dementia, few studies have comprehensively explored geographic remoteness and chronic 

pain as risk factors of dementia using nationally representative data. Furthermore, limited 

research has examined the adverse health outcomes of dementia and cognitive impairment or 

identified actionable strategies to improve the HRQoL of affected individuals. 

This thesis addresses these gaps through six studies, drawing on data from the nationally 

representative SDAC and the HILDA survey. Employing both cross-sectional and longitudinal 

research designs, the thesis is structured into three themes. Theme I explores the prevalence of 

dementia in Australia, with a particular focus on its association with geographic remoteness. 

Additionally, it examines the variations in the relationship between chronic pain and dementia 

across different age groups and genders. Theme II examines the adverse health outcomes 

associated with dementia and cognitive impairment, emphasising self-care limitations, 

different health outcomes, and socio-economic inequalities in HRQoL through decomposition 

analysis. Theme III explores pathways to improving cognitive health, highlighting the role of 

physical activity in enhancing HRQoL among individuals with cognitive impairment. 

The findings presented in this thesis carry substantial policy implications. They provide 

Australian policymakers with critical evidence on the rising prevalence of dementia, its 

associated risk factors, and its widely ranging impacts on individuals and communities. 

Moreover, the research underscores the need for targeted interventions to mitigate the adverse 

health outcomes of dementia and cognitive impairment and promote better quality of life for 

affected populations. 

It is anticipated that the insights from this thesis will contribute to shaping evidence-based 

policies aimed at slowing the rising prevalence of dementia, reducing its adverse health 

impacts, and fostering healthier, more supportive environments for individuals living with 

cognitive impairment. 
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APPENDIX A 
 

This appendix showcases the media coverage received by Paper 1 (Chapter 3) included in this 

thesis. The study (Paper 1, Chapter 3), entitled Changes in the Prevalence of Dementia in 

Australia and its Association with Geographic Remoteness gained widespread media attention 

following a media release entitled “People in major cities more likely to develop dementia, 

study finds” developed by the Media & Communications team, UniSQ which was first offered 

as an exclusive to AAP. After its publication on 22 November 2023, the story gained significant 

traction, resulting in over 150 media mentions across electronic (including 7 News Australia), 

print (including The Daily Mail, The Telegraph, The Herald Sun, The Canberra Times, The 

Chronicle, The Newcastle Herald, National Seniors Australia, The Border Mail, The Courier, 

and The New Daily), and other broadcast outlets (including ABC New England North West 

AM, ABC Riverina, and ABC Central West NSW Radio). It resulted in a potential total reach 

of 106,907,627, with an estimated advertising value equivalency (AVE) of $985,721.50.  

This appendix includes a selection of newspaper clippings and images from television 

interviews, highlighting the broad public engagement with and impact of this research. 

 

 

https://www.unisq.edu.au/news/2023/11/dementia-study
https://www.unisq.edu.au/news/2023/11/dementia-study
https://www.youtube.com/watch?v=rTuX-MdEYRo
https://www.dailymail.co.uk/wires/aap/article-12776045/Rural-residents-lower-risk-dementia-study.html?fbclid=IwY2xjawF9zZJleHRuA2FlbQIxMAABHTmwnxakbJqPcm8xMBtfoXwrWNFitaeKEa_Q7R_JDRAVu2sHmNGcxs-XiQ_aem_txMJjfMOQnZTGgp4ltrfMw
https://www.seymourtelegraph.com.au/national/rural-residents-have-lower-risk-of-dementia-study/?fbclid=IwY2xjawF9zcNleHRuA2FlbQIxMAABHQMqepbXLtqPiPC_8gK57IxK_yQr1HMyQor2BqED5LzVGBcHyL1XOfke7A_aem_X1WjdEZXwXLIvZ6zdqQNSQ
https://ausprint.meltwater.com/print_clip_previewer/463561141?text=on&amp;keyword=on&amp;pdf=new
https://www.canberratimes.com.au/story/8432258/rural-residents-have-lower-risk-of-dementia-study/?fbclid=IwY2xjawF9zjxleHRuA2FlbQIxMAABHfKhPwq_w0urEceaFfvkTN3D9KuhL3eyQYmEwcmohz-h4gM3b7bTNVVIqA_aem_Ykyo035Sea41RxvUlVnZhQ
https://ausprint.meltwater.com/print_clip_previewer/463548881?text=on&keyword=on&pdf=new
https://ausprint.meltwater.com/print_clip_previewer/463548881?text=on&keyword=on&pdf=new
https://www.newcastleherald.com.au/story/8432258/rural-residents-have-lower-risk-of-dementia-study/?fbclid=IwY2xjawF9zh5leHRuA2FlbQIxMAABHQMqepbXLtqPiPC_8gK57IxK_yQr1HMyQor2BqED5LzVGBcHyL1XOfke7A_aem_X1WjdEZXwXLIvZ6zdqQNSQ
https://nationalseniors.com.au/news/news/city-life-linked-to-dementia-study-finds
https://www.bordermail.com.au/story/8432258/rural-residents-have-lower-risk-of-dementia-study/
https://www.thecourier.com.au/story/8432258/rural-residents-have-lower-risk-of-dementia-study/
https://www.thenewdaily.com.au/life/2023/11/24/dementia-tree-change-study?ahe=5d7b8e50ba7685618ce65f4d53a50caf5933716e987eda70737bfbd12fbad5e0&utm_medium=email&lr_hash=&acid=2284010&utm_source=Adestra&utm_campaign=Health%20-%2020231125
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Rezwanul Haque’s research findings were featured in 7 News telecasted on 23 

November 2023 
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Rezwanul Haque’s research findings were featured in the Daily Mail on 22 November 

2023. 
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Rezwanul Haque’s research findings were featured in the Telegraph on 22 November 

2023. 
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Rezwanul Haque’s research findings were featured in the NEWCASTLE Herald on 22 

November 2023. 
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Rezwanul Haque’s research findings were featured in the Chronicle on 23 November 

2023. 
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Rezwanul Haque’s research findings were featured in the Clifton Courier on 29 

November 2023.  
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APPENDIX B 
 

This appendix highlights the media coverage and public engagement generated by the second 

paper (Paper 2, Chapter 4) of this thesis, entitled Age and Gender Differences in the 

Relationship Between Chronic Pain and Dementia Among Older Adults. This paper gained 

widespread media attention following a media release entitled “Link between Chronic Pain and 

Increased Risk of Dementia” by the Media & Strategic Communications team, UniSQ in 

October 2024. Overall, the media release and interviews generated 28 print (including The 

National Tribune, Australian Senior News, Local Ipswich News, Redland City News, Health 

Medicine Network, MSN.com, Medical Xpress, and Knowridge), digital, and other broadcast 

outlets (including 4BC, 2GB Radio, 2NURFM, 2UE, 4KZ, 990 AM 4RO, 2CC Talking 

Canberra, FIVEaa). It resulted in a potential total reach of 127,297,021, with an 

estimated advertising value equivalency (AVE) of $1,177,497. 

The following section includes selected clippings from newspaper articles illustrating the 

extensive reach and impact of this research in raising awareness of the association between 

chronic pain and dementia in older adults. 

  

https://www.unisq.edu.au/news/2024/10/chronic-pain#:~:text=In%20the%20new%20study%2C%20researchers,consistent%20across%20all%20age%20groups.
https://www.unisq.edu.au/news/2024/10/chronic-pain#:~:text=In%20the%20new%20study%2C%20researchers,consistent%20across%20all%20age%20groups.
https://www.nationaltribune.com.au/link-between-chronic-pain-and-increased-risk-of-dementia/
https://www.nationaltribune.com.au/link-between-chronic-pain-and-increased-risk-of-dementia/
https://australianseniorsnews.com.au/uncategorized/call-for-greater-investment-in-chronic-pain-management/
https://ausprint.meltwater.com/print_clip_previewer/502949765?text=on&keywords=dementia%2Cstudy%2CStudy%2CUniversity%2CSouthern%2CQueensland
https://redlandcitynews.com.au/chronic-pain-dementia-link/
https://healthmedicinet.com/chronic-pain-linked-to-increased-risk-of-dementia-in-older-australians/
https://healthmedicinet.com/chronic-pain-linked-to-increased-risk-of-dementia-in-older-australians/
https://www.msn.com/en-us/health/other/chronic-pain-linked-to-increased-risk-of-dementia-in-older-australians/ar-AA1rBmRw
https://medicalxpress.com/news/2024-10-chronic-pain-linked-dementia-older.html#google_vignette
https://knowridge.com/2024/10/scientists-link-chronic-pain-to-higher-dementia-risk-in-older-people/
https://usqassist.custhelp.com/rd?1=AvNs~wphDv8S~xb~Gv_4~yJhWssqDjn7OFVygD7~Pv_7&2=95790
https://transition.meltwater.com/paywall/redirect/XhGEGKtkJEp5sxP5QEyKmOaLms4?keywords=Queensland,study,University,Southern,dementia&cid=04d1bb0a-1e8b-4ad3-8dcc-26d46150e7b5&productType=content-stream
https://broadcast.meltwater.com/public/segment/?U3RhdGlvbj0xMDAmU3RhcnREYXRlVGltZT0yMDI0LTEwLTAyVDIzJTNBMDAlM0EyMC4wMDAlMkIxMCUzQTAwJkVuZERhdGVUaW1lPTIwMjQtMTAtMDJUMjMlM0ExMCUzQTIwLjAwMCUyQjEwJTNBMDAmUGxheVN0YXJ0UmVnZXg9UXVlZW5zbGFuZCU3Q3N0dWR5JTdDVW5pdmVyc2l0eSU3Q1NvdXRoZXJuJTdDZGVtZW50aWEmUGxheVN0YXJ0UmVnZXhQcmVyb2xsPTE1JkR1cmF0aW9uPTYwMDAwMCZIaWdobGlnaHRSZWdleD1RdWVlbnNsYW5kJTdDc3R1ZHklN0NVbml2ZXJzaXR5JTdDU291dGhlcm4lN0NkZW1lbnRpYSZTaWduYXR1cmU9RjEwOTU5N0U1RjZCOEI5NUE0RUE2RUNBMkE3QzIzNjM%3D=
https://broadcast.meltwater.com/public/segment/?U3RhdGlvbj04MiZTdGFydERhdGVUaW1lPTIwMjQtMTAtMDJUMjMlM0EwMCUzQTEzLjAwMCUyQjEwJTNBMDAmRW5kRGF0ZVRpbWU9MjAyNC0xMC0wMlQyMyUzQTEwJTNBMTMuMDAwJTJCMTAlM0EwMCZQbGF5U3RhcnRSZWdleD1zdHVkeSU3Q1F1ZWVuc2xhbmQlN0NVbml2ZXJzaXR5JTdDU291dGhlcm4lN0NkZW1lbnRpYSZQbGF5U3RhcnRSZWdleFByZXJvbGw9MTUmRHVyYXRpb249NjAwMDAwJkhpZ2hsaWdodFJlZ2V4PXN0dWR5JTdDUXVlZW5zbGFuZCU3Q1VuaXZlcnNpdHklN0NTb3V0aGVybiU3Q2RlbWVudGlhJlNpZ25hdHVyZT1ERjk2OTRGOTg4OUVEMEFFRDk2N0QzRTc0OUUxQkVBOA%3D%3D=
https://broadcast.meltwater.com/public/segment/?U3RhdGlvbj0yNTYxMCZTdGFydERhdGVUaW1lPTIwMjQtMTAtMDJUMjMlM0EwMCUzQTA0LjAwMCUyQjEwJTNBMDAmRW5kRGF0ZVRpbWU9MjAyNC0xMC0wMlQyMyUzQTEwJTNBMDQuMDAwJTJCMTAlM0EwMCZQbGF5U3RhcnRSZWdleD1zdHVkeSU3Q1F1ZWVuc2xhbmQlN0NVbml2ZXJzaXR5JTdDU291dGhlcm4lN0NkZW1lbnRpYSZQbGF5U3RhcnRSZWdleFByZXJvbGw9MTUmRHVyYXRpb249NjAwMDAwJkhpZ2hsaWdodFJlZ2V4PXN0dWR5JTdDUXVlZW5zbGFuZCU3Q1VuaXZlcnNpdHklN0NTb3V0aGVybiU3Q2RlbWVudGlhJlNpZ25hdHVyZT1CNjQzQjBEQUM3RUIzRTUzMDRBNjI4NjBCNjFENjA5Qg%3D%3D=
https://broadcast.meltwater.com/public/segment/?U3RhdGlvbj0xNjA4MCZTdGFydERhdGVUaW1lPTIwMjQtMTAtMDJUMjMlM0EwMCUzQTA0LjAwMCUyQjEwJTNBMDAmRW5kRGF0ZVRpbWU9MjAyNC0xMC0wMlQyMyUzQTEwJTNBMDQuMDAwJTJCMTAlM0EwMCZQbGF5U3RhcnRSZWdleD1zdHVkeSU3Q1VuaXZlcnNpdHklN0NTb3V0aGVybiU3Q1F1ZWVuc2xhbmQlN0NkZW1lbnRpYSZQbGF5U3RhcnRSZWdleFByZXJvbGw9MTUmRHVyYXRpb249NjAwMDAwJkhpZ2hsaWdodFJlZ2V4PXN0dWR5JTdDVW5pdmVyc2l0eSU3Q1NvdXRoZXJuJTdDUXVlZW5zbGFuZCU3Q2RlbWVudGlhJlNpZ25hdHVyZT1GNTJCQUM1NTJFRkM0Qjc0NTg2NUVERDlFNUFDNjJEOA%3D%3D=
https://broadcast.meltwater.com/public/segment/?U3RhdGlvbj0xNTY3MCZTdGFydERhdGVUaW1lPTIwMjQtMTAtMDJUMjMlM0EwMCUzQTAxLjAwMCUyQjEwJTNBMDAmRW5kRGF0ZVRpbWU9MjAyNC0xMC0wMlQyMyUzQTEwJTNBMDEuMDAwJTJCMTAlM0EwMCZQbGF5U3RhcnRSZWdleD1zdHVkeSU3Q1F1ZWVuc2xhbmQlN0NVbml2ZXJzaXR5JTdDU291dGhlcm4lN0NkZW1lbnRpYSZQbGF5U3RhcnRSZWdleFByZXJvbGw9MTUmRHVyYXRpb249NjAwMDAwJkhpZ2hsaWdodFJlZ2V4PXN0dWR5JTdDUXVlZW5zbGFuZCU3Q1VuaXZlcnNpdHklN0NTb3V0aGVybiU3Q2RlbWVudGlhJlNpZ25hdHVyZT02MjdENTM0QTM4N0UzMEYwRUQxRTFENzA0QTAzRkRBNw%3D%3D=
https://broadcast.meltwater.com/public/segment/?U3RhdGlvbj0xNTY3MCZTdGFydERhdGVUaW1lPTIwMjQtMTAtMDJUMjMlM0EwMCUzQTAxLjAwMCUyQjEwJTNBMDAmRW5kRGF0ZVRpbWU9MjAyNC0xMC0wMlQyMyUzQTEwJTNBMDEuMDAwJTJCMTAlM0EwMCZQbGF5U3RhcnRSZWdleD1zdHVkeSU3Q1F1ZWVuc2xhbmQlN0NVbml2ZXJzaXR5JTdDU291dGhlcm4lN0NkZW1lbnRpYSZQbGF5U3RhcnRSZWdleFByZXJvbGw9MTUmRHVyYXRpb249NjAwMDAwJkhpZ2hsaWdodFJlZ2V4PXN0dWR5JTdDUXVlZW5zbGFuZCU3Q1VuaXZlcnNpdHklN0NTb3V0aGVybiU3Q2RlbWVudGlhJlNpZ25hdHVyZT02MjdENTM0QTM4N0UzMEYwRUQxRTFENzA0QTAzRkRBNw%3D%3D=
https://broadcast.meltwater.com/public/segment/?U3RhdGlvbj04NSZTdGFydERhdGVUaW1lPTIwMjQtMTAtMDJUMjElM0EwMiUzQTI0LjAwMCUyQjA5JTNBMzAmRW5kRGF0ZVRpbWU9MjAyNC0xMC0wMlQyMSUzQTEyJTNBMjQuMDAwJTJCMDklM0EzMCZQbGF5U3RhcnRSZWdleD1zdHVkeSU3Q1VuaXZlcnNpdHklN0NTb3V0aGVybiU3Q1F1ZWVuc2xhbmQlN0NkZW1lbnRpYSZQbGF5U3RhcnRSZWdleFByZXJvbGw9MTUmRHVyYXRpb249NjAwMDAwJkhpZ2hsaWdodFJlZ2V4PXN0dWR5JTdDVW5pdmVyc2l0eSU3Q1NvdXRoZXJuJTdDUXVlZW5zbGFuZCU3Q2RlbWVudGlhJlNpZ25hdHVyZT04RjlCMTJDODM0ODYzNDQ0ODlGODM3QTg0NUZENTJENA%3D%3D=
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Rezwanul Haque’s research findings were featured in the Local Ipswich News on 17 

October 2024. 
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Rezwanul Haque’s research findings were featured in the Redland Bayside News on 17 

October 2024. 
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APPENDIX C 
 

This appendix includes supplementary materials related to Paper 3 of this thesis, presented in 

Chapter 5. These documents provide additional details that enhance the main findings of the 

study and support the methodologies, analyses, and interpretations discussed in the chapter.  

 

 

Note: The table and figure numbers align with those referenced in the chapter for 

consistency. 
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Supplementary document 
Appendix Table A1:  Bivariate analysis among dementia, chronic pain and other covariates with self-care limitations 

  2015 2018 

  Weighted % (95% CI) Weighted % (95% CI) 

Characteristics No limitation Moderate or mild Profound or severe 
P 

Value 
No limitation Moderate or mild Profound or severe 

P 

Value 

Dementia                 

No 82.26 (81.44-83.04) 8.80 (8.20-9.44) 8.94 (8.41-9.50) 
<0.001 

82.68 (81.79-83.53) 9.30 (8.63-10.03) 8.02 (7.49-8.58) 
<0.001 

Yes 17.54 (14.41-21.19) 8.18 (6.07-10.94) 74.28 (70.32-77.88) 22.89 (19.02-27.28) 7.44 (5.50-9.98) 69.68 (65.29-73.73) 

Chronic Pain                 

No 89.52 (88.74-90.24) 4.59 (4.08-5.16) 5.90 (5.39-6.44) 

<0.001 

89.34 (88.50-90.13) 5.23 (4.63-5.90) 5.43 (4.92-5.99) 
<0.001 

Yes 57.03 (55.29-58.74) 17.46 (16.10-18.90) 25.52 (24.18-26.90) 57.11 (55.24-58.96) 18.32 (16.83-19.91) 24.57 (23.17-26.02) 

Age                 

65-69 89.42 (88.26-90.48) 5.48 (4.70-6.38) 5.10 (4.38-5.92) 

<0.001 

88.59 (87.26-89.80) 6.39 (5.48-7.44) 5.02 (4.23-5.94) 

<0.001 

70-74 85.20 (83.62-86.66) 7.81 (6.69-9.09) 6.99 (6.04-8.08) 86.95 (85.45-88.32) 7.18 (6.09-8.45) 5.87 (5.03-6.83) 

75-79 80.01 (78.07-81.81) 10.02 (8.60-11.64) 9.98 (8.8-11.29) 79.53 (77.39-81.51) 9.87 (8.43-11.53) 10.60 (9.21-12.18) 

80-84 68.68 (66.04-71.2) 12.61 (10.75-14.73) 18.71 (16.79-20.81) 70.08 (67.33-72.69) 14.42 (12.38-16.72) 15.50 (13.76-17.42) 

85 and above 49.85 (47.19-52.5) 13.34 (11.51-15.41) 36.81 (34.57-39.12) 51.35 (48.43-54.26) 14.22 (12.14-16.59) 34.43 (32.00-36.94) 

Gender                 

Male 82.91 (81.80-83.97) 6.67 (5.94-7.49) 10.41 (9.62-11.26) 

<0.001 

82.54 (81.33-83.68) 7.71 (6.86-8.66) 9.75 (8.96-10.61) 
<0.001 

Female 75.50 (74.37-76.59) 10.60 (9.76-11.51) 13.90 (13.13-14.7) 76.92 (75.74-78.06) 10.52 (9.64-11.48) 12.56 (11.78-13.38) 

Accessibility and remoteness index   

Major cities in Australia 79.20 (78.20-80.17) 8.30 (7.61-9.05) 12.50 (11.79-13.25) 

<0.001 

79.61 (78.52-80.66) 8.88 (8.09-9.74) 11.51 (10.79-12.26) 

<0.001 
Inner regional Australia 77.67 (75.83-79.41) 10.11 (8.79-11.6) 12.22 (11.09-13.46) 78.94 (77.05-80.72) 10.4 5(9.05-12.03) 10.61 (9.50-11.83) 

Outer regional and remote 

area 79.95 (77.59-82.13) 9.03 (7.44-10.92) 11.02 (9.62-12.59) 80.48 (77.86-82.86) 8.60 (6.93-10.62) 10.92 (9.32-12.76) 

Country of Birth                 

Australia 78.60 (77.58-79.59) 9.23 (8.48-10.04) 12.17 (11.49-12.88) 

<0.001 

78.60 (77.58-79.59) 9.23 (8.48-10.04) 12.17 (11.49-12.88) 

<0.001 
English Speaking Countries 82.34 (80.38-84.13) 9.09 (7.66-10.77) 8.57 (7.50-9.78) 82.34 (80.38-84.13) 9.09 (7.66-10.77) 8.57 (7.50-9.78) 

Non-English-speaking 

countries 77.66 (75.74-79.46) 7.11 (6.05-8.34) 15.23 (13.75-16.84) 77.66 (75.74-79.46) 7.11 (6.05-8.34) 15.23 (13.75-16.84) 

State or territory                 

New South Wales 79.04 (77.47-80.53) 7.88 (6.85-9.05) 13.08 (11.97-14.28) 

<0.001 

80.69 (79.17-82.12) 8.26 (7.23-9.42) 11.06 (10.08-12.12) 

<0.001 

Victoria 76.68 (74.88-78.39) 9.87 (8.60-11.3) 13.45 (12.28-14.72) 79.00 (77.20-80.70) 9.37 (8.14-10.76) 11.63 (10.49-12.88) 

Queensland 81.40 (79.59-83.09) 7.77 (6.57-9.18) 10.82 (9.67-12.09) 79.58 (77.64-81.38) 9.04 (7.72-10.55) 11.39 (10.14-12.77) 

South Australia 76.41 (74.17-78.51) 10.89 (9.23-12.81) 12.70 (11.32-14.22) 76.55 (71.78-80.73) 11.42 (8.07-15.92) 12.03 (9.59-14.98) 

Western Australia 82.53 (80.49-84.41) 8.46 (7.01-10.18) 9.00 (7.82-10.35) 80.61 (78.57-82.49) 9.76 (8.29-11.46) 9.63 (8.40-11.03) 

Tasmania 75.87 (72.50-78.95) 11.27 (8.99-14.05) 12.85 (10.78-15.25) 76.86 (72.02-81.08) 11.80 (8.79-15.66) 11.34 (8.81-14.50) 

Northern Territory 85.41 (79.96-89.57) 4.60 (2.54-8.18) 9.99 (6.59-14.86) 76.55 (60.58-87.40) 10.70 (3.61-27.73) 12.75 (6.01-25.03) 

Australian Capital Territory 79.16 (75.67-82.28) 10.11 (7.74-13.10) 10.72 (8.64-13.24) 78.53 (72.90-83.25) 9.07 (5.88-13.73) 12.40 (9.10-16.69) 
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Appendix Table A2: Weighted sample characteristics of the study variables by dementia status 

 

2015  

Weighted % (95% CI) 

Dementia status 

  2018 

Weighted % (95% CI) 

Dementia status 

  Pooled 

Weighted % (95% CI) 

Dementia status   

Characteristics No Yes 

P 

Value No yes 

P 

Value No Yes 

P 

Value 

Level of self-care limitations                   

No limitation 98.87 (98.58-99.10) 1.13 (0.9-1.42) <0.001 98.50 (98.13-98.79) 1.50 (1.21-1.87) <0.001 98.50 (98.13-98.79) 1.50 (1.21-1.87) <0.001 

Mild or moderate 95.25 (93.55-96.52) 4.75 (3.48-6.45)   95.78 (94.26-96.91) 4.22 (3.09-5.74)   95.78 (94.26-96.91) 4.22 (3.09-5.74)   

Profound or severe 69.15 (67.20-71.03) 30.85 (28.97-32.80)   67.59 (65.29-69.81) 32.41 (30.19-34.71)   67.59 (65.29-69.81) 32.41 (30.19-34.71)   

Chronic pain                   

No 96.83 (96.43-97.18) 3.17 (2.82-3.57) <0.001 96.54 (96.06-96.96) 3.46 (3.04-3.94)   96.54 (96.06-96.96) 3.46 (3.04-3.94)   

Yes 90.90 (90.15-91.6) 9.10 (8.40-9.85)   90.72 (89.91-91.48) 9.28 (8.52-10.09)   90.72 (89.91-91.48) 9.28 (8.52-10.09)   

Age                   

65-69 99.15 (98.78-99.40) 0.85 (0.60-1.22) <0.001 99.13 (98.72-99.41) 0.87 (0.59-1.28) <0.001 99.13 (98.72-99.41) 0.87 (0.59-1.28) <0.001 

70-74 97.80 (97.11-98.33) 2.20 (1.67-2.89)   98.01 (97.34-98.51) 1.99 (1.49-2.66)   98.01 (97.34-98.51) 1.99 (1.49-2.66)   

75-79 96.10 (95.28-96.79) 3.90 (3.21-4.72)   94.71 (93.61-95.64) 5.29 (4.36-6.39)   94.71 (93.61-95.64) 5.29 (4.36-6.39)   

80-84 91.19 (89.79-92.42) 8.81 (7.58-10.21)   91.98 (90.58-93.19) 8.02 (6.81-9.42)   91.98 (90.58-93.19) 8.02 (6.81-9.42)   

85 and above 80.93 (79.27-82.48) 19.07 (17.52-20.73)   80.17 (78.14-82.05) 19.83 (17.95-21.86)   80.17 (78.14-82.05) 19.83 (17.95-21.86)   

Gender                   

Male 95.88 (95.35-96.36) 4.12 (3.64-4.65) <0.001 95.26 (94.62-95.83) 4.74 (4.17-5.38) <0.001 95.26 (94.62-95.83) 4.74 (4.17-5.38) <0.001 

Female 94.04 (93.55-94.50) 5.96 (5.50-6.45)   94.34 (93.82-94.82) 5.66 (5.18-6.18)   94.34 (93.82-94.82) 5.66 (5.18-6.18)   

Accessibility and remoteness 

index                    

Major cities in Australia 94.99 (94.55-95.39) 5.01 (4.61-5.45) <0.001 94.41 (93.88-94.88) 5.59 (5.12-6.12) <0.001 94.41 (93.88-94.88) 5.59 (5.12-6.12) <0.001 

Inner regional Australia 94.48 (93.63-95.23) 5.52 (4.77-6.37)   95.16 (94.30-95.9) 4.84 (4.10-5.70)   95.16 (94.30-95.90) 4.84 (4.10-5.70)   

Outer regional and remote area 95.19 (94.12-96.08) 4.81 (3.92-5.88)   96.29 (94.97-97.28) 3.71 (2.72-5.03)   96.29 (94.97-97.28) 3.71 (2.72-5.03)   

Country of Birth                   

Australia 94.80 (94.35-95.22) 5.20 (4.78-5.65) <0.001 95.27 (94.79-95.7) 4.73 (4.30-5.21) <0.001 95.27 (94.79-95.70) 4.73 (4.30-5.21) <0.001 

English Speaking Countries 96.22 (95.49-96.84) 3.78 (3.16-4.51)   95.12 (93.97-96.07) 4.88 (3.93-6.03)   95.12 (93.97-96.07) 4.88 (3.93-6.03)   

Non-English-speaking 

countries 94.28 (93.38-95.07) 5.72 (4.93-6.62)   92.99 (91.85-93.98) 7.01 (6.02-8.15)   92.99 (91.85-93.98) 7.01 (6.02-8.15)   

State or territory                   

New South Wales 94.64 (93.93-95.28) 5.36 (4.72-6.07) <0.001 94.41 (93.63-95.10) 5.59 (4.9-6.37) <0.001 94.41 (93.63-95.10) 5.59 (4.90-6.37) <0.001 

Victoria 95.12 (94.40-95.75) 4.88 (4.25-5.60)   94.36 (93.46-95.15) 5.64 (4.85-6.54)   94.36 (93.46-95.15) 5.64 (4.85-6.54)   

Queensland 94.51 (93.57-95.31) 5.49 (4.69-6.43)   94.86 (93.91-95.67) 5.14 (4.33-6.09)   94.86 (93.91-95.67) 5.14 (4.33-6.09)   

South Australia 94.45 (93.48-95.29) 5.55 (4.71-6.52)   95.50 (93.61-96.85) 4.50 (3.15-6.39)   95.50 (93.61-96.85) 4.50 (3.15-6.39)   

Western Australia 96.05 (95.09-96.82) 3.95 (3.18-4.91)   95.57 (94.71-96.29) 4.43 (3.71-5.29)   95.57 (94.71-96.29) 4.43 (3.71-5.29)   

Tasmania 96.16 (94.92-97.11) 3.84 (2.89-5.08)   96.25 (94.19-97.60) 3.75 (2.40-5.81)   96.25 (94.19-97.60) 3.75 (2.40-5.81)   

Northern Territory 93.69 (89.86-96.13) 6.31 (3.87-10.14)   95.06 (89.08-97.84) 4.94 (2.16-10.92)   95.06 (89.08-97.84) 4.94 (2.16-10.92)   

Australian Capital Territory 95.55 (94.10-96.66) 4.45 (3.34-5.90)   96.91 (95.42-97.93) 3.09 (2.07-4.58)   96.91 (95.42-97.93) 3.09 (2.07-4.58)   

Abbreviation: CI: Confidence Interval
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Appendix Table A3: Weighted sample characteristics of the study variables by chronic pain status 

  2015   2018   Pooled   

  Weighted % (95% CI)   Weighted % (95% CI)   Weighted % (95% CI)   

  Chronic pain status   Chronic pain status   Chronic pain status   

Characteristics No Yes 

P 

Value No Yes 

P 

Value No Yes 

P 

Value 

Level of self-care limitations                   

No limitation 76.53 (75.46-77.56) 23.47 (22.44-24.54) <0.001 78.19 (77.12-79.22) 21.81 (20.78-22.88) <0.001 77.40 (76.65-78.14) 22.60 (21.86-23.35) <0.001 

Mild or moderate 35.31 (31.96-38.81) 64.69 (61.19-68.04)   39.55 (35.97-43.25) 60.45 (56.75-64.03)   37.58 (35.09-40.14) 62.42 (59.86-64.91)   

Profound or severe 32.42 (30.15-34.78) 67.58 (65.22-69.85)   33.62 (31.02-36.32) 66.38 (63.68-68.98)   33.02 (31.28-34.81) 66.98 (65.19-68.72)   

Dementia                   

Yes 68.87 (67.84-69.88) 31.13 (30.12-32.16)   70.92 (69.86-71.95) 29.08 (28.05-30.14) <0.001 69.94 (69.20-70.67) 30.06 (29.33-30.80) <0.001 

No 41.99 (38.58-45.46) 58.01 (54.54-61.42)   46.09 (42.28-49.94) 53.91 (50.06-57.72)   44.16 (41.57-46.79) 55.84 (53.21-58.43)   

Age                   

65-69 73.01 (71.30-74.66) 26.99 (25.34-28.70) <0.001 74.71 (72.91-76.43) 25.29 (23.57-27.09) <0.001 73.88 (72.64-75.08) 26.12 (24.92-27.36) <0.001 

70-74 69.70 (67.67-71.66) 30.30 (28.34-32.33)   72.81 (70.82-74.70) 27.19 (25.30-29.18)   71.39 (69.97-72.76) 28.61 (27.24-30.03)   

75-79 66.91 (64.57-69.17) 33.09 (30.83-35.43)   67.42 (64.98-69.76) 32.58 (30.24-35.02)   67.18 (65.49-68.82) 32.82 (31.18-34.51)   

80-84 62.88 (60.03-65.65) 37.12 (34.35-39.97)   64.09 (61.17-66.91) 35.91 (33.09-38.83)   63.51 (61.48-65.50) 36.49 (34.50-38.52)   

85 and above 54.97 (52.35-57.57) 45.03 (42.43-47.65)   59.14 (56.34-61.88) 40.86 (38.12-43.66)   57.11 (55.19-59.02) 42.89 (40.98-44.81)   

Gender                   

Male 72.09 (70.72-73.42) 27.91 (26.58-29.28) <0.001 73.98 (72.58-75.32) 26.02 (24.68-27.42) <0.001 73.08 (72.11-74.03) 26.92 (25.97-27.89) <0.001 

Female 63.48 (62.15-64.79) 36.52 (35.21-37.85)   65.78 (64.40-67.14) 34.22 (32.86-35.60)   64.69 (63.73-65.64) 35.31 (34.36-36.27)   

Accessibility and remoteness index   

Major cities in Australia 68.19 (66.96-69.39) 31.81 (30.61-33.04) <0.001 69.83 (68.56-71.08) 30.17 (28.92-31.44) <0.001 69.05 (68.17-69.92) 30.95 (30.08-31.83) <0.001 

Inner regional Australia 64.99 (62.73-67.18) 35.01 (32.82-37.27)   69.10 (66.88-71.24) 30.90 (28.76-33.12)   67.20 (65.62-68.74) 32.80 (31.26-34.38)   

Outer regional and remote 

area 68.16 (65.48-70.73) 31.84 (29.27-34.52)   69.36 (66.36-72.21) 30.64 (27.79-33.65)   68.76 (66.76-70.69) 31.24 (29.31-33.24)   

Country of Birth                   

Australia 67.03 (65.78-68.25) 32.97 (31.75-34.22) <0.001 69.57 (68.30-70.81) 30.43 (29.19-31.70) <0.001 68.36 (67.47-69.24) 31.64 (30.76-32.53) <0.001 

English Speaking Countries 69.09 (66.54-71.53) 30.91 (28.47-33.46)   70.42 (67.80-72.92) 29.58 (27.08-32.20)   69.78 (67.96-71.54) 30.22 (28.46-32.04)   

Non-English-speaking 

countries 67.83 (65.65-69.94) 32.17 (30.06-34.35)   69.22 (66.87-71.48) 30.78 (28.52-33.13)   68.56 (66.96-70.12) 31.44 (29.88-33.04)   

State or territory                   

New South Wales 66.10 (64.19-67.97) 33.90 (32.03-35.81) <0.001 70.06 (68.21-71.85) 29.94 (28.15-31.79) <0.001 68.16 (66.84-69.46) 31.84 (30.54-33.16) <0.001 

Victoria 67.39 (65.33-69.39) 32.61 (30.61-34.67)   70.07 (68.01-72.05) 29.93 (27.95-31.99)   68.80 (67.34-70.22) 31.20 (29.78-32.66)   

Queensland 69.09 (66.71-71.39) 30.91 (28.61-33.29)   68.36 (66.12-70.52) 31.64 (29.48-33.88)   68.71 (67.08-70.29) 31.29 (29.71-32.92)   

South Australia 64.21 (61.57-66.76) 35.79 (33.24-38.43)   70.95 (65.84-75.59) 29.05 (24.41-34.16)   67.72 (64.78-70.52) 32.28 (29.48-35.22)   

Western Australia 72.10 (69.52-74.54) 27.90 (25.46-30.48)   69.34 (66.96-71.62) 30.66 (28.38-33.04)   70.65 (68.91-72.33) 29.35 (27.67-31.09)   

Tasmania 68.84 (65.04-72.40) 31.16 (27.60-34.96)   66.58 (61.44-71.36) 33.42 (28.64-38.56)   67.65 (64.43-70.71) 32.35 (29.29-35.57)   

Northern Territory 64.33 (56.66-71.33) 35.67 (28.67-43.34)   70.84 (56.42-82.01) 29.16 (17.99-43.58)   67.81 (59.54-75.09) 32.19 (24.91-40.46)   

Australian Capital Territory 67.63 (63.22-71.74) 32.37 (28.26-36.78)   68.15 (61.73-73.95) 31.85 (26.05-38.27)   67.90 (63.97-71.60) 32.10 (28.40-36.03)   

Abbreviation: CI: Confidence Interval
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Appendix Table A4: Ordered logistic regression examining the association of dementia 

and chronic pain with self-care limitation, pooled data 

  Model 1 Model 2 

  
Level of self-care 

limitation    

Level of self-care 

limitation 

  aOR (95%CI) aOR (95%CI) 

Dementia     

No (ref)     

Yes 15.13** (12.45-17.83)  
Chronic pain  

 
No (ref)  

 
Yes 5.91*** (5.45-6.43)  
Group comparison in the interaction between dementia and chronic pain status 

No dementia and no chronic pain (ref)   1.0 (Reference) 

No dementia but has chronic pain   6.24*** (5.71-6.81) 

Has dementia but no chronic pain   20.18*** (16.08-25.32) 

Has dementia and chronic pain   69.58*** (57.01-84.93) 
Notes: 1. The outcome variable, self-care limitations, is categorised into five categories (0= “no self-

care limitation”, 1= “mild self-care limitation”, 2= “moderate self-care limitation”, 3= “profound self-

care limitation”, 4= “severe self-care limitation”). 

2. P-values: ***P < 0.001.  

3. Abbreviations: ref Reference; aOR: Adjusted Odds Ratio; CI: Confidence Interval  

4. Only exposure variables are reported in the adjusted model. The model is adjusted with age, sex, 

accessibility and remoteness index, country of birth, and state. 
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Appendix Table A5: Relevant marginal effects results for ordered logistic regressions 

Self-care 

limitation score Level of self-care limitation Level of self-care limitation 

  Variable of interest - dementia Variable of interest- chronic pain 

  Marginal effect, P value Marginal effect, P value 

0  -0.48; 0.001 -0.25; 0.001 

1 0.01; 0.001 0.02; 0.001 

2 0.08; 0.001 0.07; 0.001 

3 0.09, 0.001 0.02; 0.001 

4 0.29; 0.001 0.10; 0.001 

Note: Self-care limitations score: 0= “no self-care limitation”, 1= “mild self-care limitation”, 2= 

“moderate self-care limitation”, 3= “profound self-care limitation”, 4= “severe self-care limitation”. 
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APPENDIX D 
 

This appendix includes supplementary materials related to Paper 4 of this thesis, presented in 

Chapter 6. These documents provide additional details that enhance the main findings of the 

study and support the methodologies, analyses, and interpretations discussed in the chapter.  

 

Note: The table and figure numbers align with those referenced in the chapter for 

consistency. 
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Appendix  

 

 

 

Figure A1. Participant flow into the analytic sample 
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Table A1: List of covariates and descriptions 

Name of the 

Variable 

Measure 

Demographic characteristics 

Age (years) 0 = 50 to 64  

  1 = 65 years and above 

Gender 0 = Male 

  1 = Female 

Marital Status 0 = Single (not in a relationship or married, widowed, separated) 

  1 = Couple (in a marriage or de facto relationship) 

Indigenous Origin 

 

0 = Non Aboriginal or Torres Strait Islander 

1 = Aboriginal or Torres Strait Islander 

Socio-Economic Status (SES) variables 

Level of education 

attained 

0 = Grade 12 and below  

1 = Advance diploma or certification course 

2 = Degree from university (graduate diploma, honours, masters or doctorate) 

Household yearly 

disposable income 

of the family  

   

  

0 = Quintile 1 (Lowest) 

1 = Quintile 2  

2 = Quintile 3 

3 = Quintile 4  

4 = Quintile 5 (highest) 

Participation in the 

labour force  

0 = Employed 

1 = Either not in the labour force or unemployed 

Geographic 

residency 

0 = Not in remote area (Major city) 

  1 = In remote/regional area (Inner regional, outer regional, remote Australia, 

very remote Australia) 

Health-related characteristics 

BMI 0 = BMI < 18.50 (Underweight) 

  1 = BMI 18.50–24.99 (Normal) 

  2 = BMI 25.00–29.99 (Overweight) 

  3 = BMI ≥ 30 (Obese) 

Health-related behavioural characteristics 

Smoking habits 0 = Former smoker or never smoked  

  1 = Currently smoking  

Alcohol drinking 

  

0 = Former drinker or never drunk 

1 = Active drinker (only rarely, 1–2 days, 2–3 days, 3–4 days, 5–6 days per 

week and every day) 
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Figure A2: Conceptual framework of HRQoL for older people
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Notes: Abbreviation: CI = Concentration Index; 95% CI = 95% Confidence Interval. 

Figure A3: Concentration curve of health-related quality of life using standard 

concentration index with equivalised average household wealth ranking 
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Table A2: Regression results 

  Wave 12 Wave 16 

Cognitive impairment, n (%) Coefficient (SE) P-value Coefficient (SE) P-value 

No (ref)         

Mild cognitive impairment -0.0402(0.0053) 0.001 -0.0469(0.0057) 0.001 

Severe cognitive impairment -0.0568(0.0191) 0.003 -0.0438(0.0181) 0.016 

Age (in years)       

50-64 (ref)       

65 and over 0.0157(0.0041)  0.001 0.013(0.0039) 0.001 

Gender       

Male (ref)       

Female -0.0091(0.0034)  0.001 -0.0095(0.0032) 0.003 

Indigenous origin       

Non Aboriginal or Torres Strait 

Islander 

      

Aboriginal or Torres Strait Islander -0.0004(0.012)  0.970 -0.0022(0.0112) 0.846 

Marital status       

Unpartnered (ref)       

Partnered 0.0136(0.0035)  0.001 0.0151(0.0034) 0.001 

Highest level of schooling achieved       

Year 12 and below (ref)       

Professional qualifications 0.0011(0.0038) 0.771 -0.0043(0.0037) 0.241 

University qualifications 0.0026(0.0044) 0.552 -0.0027(0.0043) 0.521 

Average household wealth (Quintile)       

Quintile 1 -0.0629(0.0067) 0.001 -0.0558(0.0056) 0.000 

Quintile 2 -0.0309(0.0063) 0.001 -0.0337(0.0053) 0.000 

Quintile 3 -0.0254(0.0063) 0.001 -0.017(0.0051) 0.001 

Quintile 4 -0.025(0.0053) 0.001 -0.0269(0.0048) 0.000 

Quintile 5 (ref)       

Labour force participation       

Employed (ref)       

Unemployed/Not in the labour force -0.0634(0.004)  0.001 -0.0623(0.0038) 0.000 

Area of residence       

Major Cities (ref)       

Regional/remote -0.0053(0.0034)  0.114 0.0002(0.0032) 0.951 

BMI       

Healthy weight (ref)       

Underweight -0.0312(0.0137) 0.022 -0.0409(0.0145) 0.005 

Overweight -0.0131(0.0038) 0.001 -0.011(0.0038) 0.003 

Obese -0.043(0.0041) 0.000 -0.0474(0.004) 0.001 

Smoking habits       

Former smoker/never smoked (ref)       

Currently smoking -0.0165(0.005)  0.001 -0.0249(0.0049) 0.001 

Alcohol drinking       

Former drinker or never drunk (ref)       

Active drinker 0.0245(0.0042)  0.001 0.0251(0.0041) 0.001 

Notes: 1. Standard errors are in the parentheses. 2. Ref indicates reference group
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 Table A3: Wagstaff - Doorslaer – Watanabe - Decomposition analysis 

 wave 12 wave 16 

 Variables ɳ2 CI3 Co4 %Co5 ɳ CI Co %Co 
Mild cognitive impairment -0.0022 -0.1675 0.0004 1.8713 -0.0025 -0.2102 0.0005 2.2794 

Severe cognitive impairment -0.0002 -0.2086 0.0000 0.2431 -0.0002 -0.3240 0.0001 0.2319 

Age (in years)         

65 and above 0.0091 -0.0571 -0.0005 -2.6473 0.0075 -0.0410 -0.0003 -1.3239 

Gender         

Female -0.0066 -0.0233 0.0002 0.7852 -0.0069 -0.0267 0.0002 0.7956 

Indigenous origin         

Aboriginal or Torres Strait Islander 0.0000 -0.0425 0.0000 0.0024 -0.0001 -0.1303 0.0000 0.0308 

Marital Status         

Partnered 0.0120 0.0995 0.0012 6.0762 0.0133 0.1081 0.0014 6.2120 

Highest level of schooling achieved         

Professional qualifications 0.0005 -0.0198 0.0000 -0.0514 -0.0020 -0.0396 0.0001 0.3407 

University qualifications 0.0008 0.2188 0.0002 0.9374 -0.0009 0.2653 -0.0002 -1.0160 

Average household wealth (Quintile)         

Quintile 1 -0.0172 -0.8555 0.0147 74.8522 -0.0152 -0.8224 0.0125 54.1542 

Quintile 2 -0.0084 -0.5517 0.0047 23.7288 -0.0092 -0.4595 0.0042 18.2548 

Quintile 3 -0.0069 -0.2419 0.0017 8.5513 -0.0046 -0.0779 0.0004 1.5643 

Quintile 4 -0.0068 0.3360 -0.0023 -11.6994 -0.0073 0.3654 -0.0027 -11.6056 

Labour force participation         

Unemployed/Not in the labour force -0.0465 -0.0695 0.0032 16.4606 -0.0454 -0.0693 0.0031 13.6127 

Area of residence         

Regional/remote -0.0027 -0.0662 0.0002 0.9119 0.0001 -0.1013 0.0000 -0.0448 

BMI         

Underweight -0.0006 -0.0338 0.0000 0.1045 -0.0008 -0.1496 0.0001 0.5081 

Overweight -0.0068 0.0036 0.0000 -0.1236 -0.0058 0.0466 -0.0003 -1.1598 

Obese -0.0169 -0.0636 0.0011 5.4706 -0.0186 -0.1353 0.0025 10.8935 

Smoking habits         

Currently smoking -0.0028 -0.1475 0.0004 2.1197 -0.0043 -0.2468 0.0010 4.5397 

Alcohol drinking         

Active drinker 0.0269 0.0386 0.0010 5.2941 0.0275 0.0454 0.0012 5.4044 

Total estimate contribution   

CI of HRQoL (SF-6D) 0.019 0.023 

Notes: 1. The 0 values do not represent actual zeros. The values are close to zero. 2. ɳ symbolises elasticity. The equation is defined as ɳ𝑘 = 𝛽𝑖
�̅�𝑘

ℎ
, 3. The concentration index (CI) is calculated 

by ranking the row variable based on equivalised household income, 4. Co represents the contribution to the concentration index of HRQoL, 5. The contribution is calculated as a percentage by 

determining the proportion of the contribution to the actual concentration index. The sum of all Co represents the explained portion of the CI of HRQoL in a given wave. 
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APPENDIX E 
 

This appendix includes supplementary materials related to Paper 5 of this thesis, presented in 

Chapter 7. These documents provide additional details that enhance the main findings of the 

study and support the methodologies, analyses, and interpretations discussed in the chapter.  

 

Note: The table and figure numbers align with those referenced in the chapter for 

consistency. 
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Appendix  

Table A1: Robustness test: The relationship between cognitive impairment and four 

different types of health outcomes (general health, mental health, self-assessed health, 

and health satisfaction) 

  Model 1 Model 2 Model 3 Model 4 

 

Generalised 

estimating 

equation 

Generalised 

estimating 

equation 

Random effect 

GLS 

Random effect 

GLS 

 General health Mental health Self-assessed health 
Health 

satisfaction 
  β (SE) β (SE) β (SE) β (SE) 

Exposure variable         

Cognitive impairment         

No (ref)         

Yes -3.55*** [0.56] -3.89*** [-7.74] -0.19*** [0.02] -0.14* [0.06] 

Covariates         

Age         

50-64 years (ref)         

65 years and over 4.02*** [0.43] 7.38*** [19.07] 0.04* [0.02] 0.57*** [0.04] 

Sex         

Male (ref)         

Female 3.09*** [0.36] -0.54 [-1.68] 0.09*** [0.02] 0.15*** [0.04] 

Marital status         

Unpartnered (ref)         

partnered 0.43 [0.36] 1.49*** [4.54] 0.04*** [0.02] 0.16*** [0.04] 

Highest level of education         

Year 12 and below (ref)         

Professional qualifications 0.66 [0.40] 0.28 [0.77] 0.06** [0.02] -0.03 [0.04] 

University qualifications -0.36 [0.47] -0.02 [-0.05] 0.15*** [0.02] -0.07 [0.05] 

Annual household disposable 

income         

Quintile 1 (poorest) -3.35*** [0.62] -3.36*** [-6.05] -0.15*** [0.03] -0.29*** [0.06] 

Quintile 2 -3.2*** [0.58] -2.23*** [-4.26] -0.13*** [0.02] -0.29*** [0.05] 

Quintile 3 -1.82*** [0.55] -1.64*** [-3.33] -0.07*** [0.02] -0.11** [0.05] 

Quintile 4 -1.06* [0.54] -0.35 [-0.73] -0.05*[0.02] -0.07 [0.04] 

Quintile 5 (richest) (ref)         

Participation in labour force         

Employed (ref)         

Unemployed or not in the 

labour force -5.08*** [0.45] -2.59*** [-6.43] -0.18*** [0.02] -0.36*** [0.04] 

Indigenous origin         

Non ATSI (ref)         

Aboriginal or Torres Strait 

Islander -2.23 [1.23] -0.16 [-0.14] -0.06 [0.07] -0.09 [0.15] 

Geographic residency         

Major cities (ref)         

Regional city/remote area  0.09 [0.36] 0.57 [1.78] -0.04* [0.02] 0.02 [0.04] 

Smoking habits         

Non-smoker (ref)         

Currently smoking -4.31*** [0.53] -3.33*** [-7.04] -0.22*** [0.02] -0.32*** [0.06] 

Alcohol drinking         

Non-drinker (ref)         

Active drinker 3.16*** [0.45] 1.83*** [4.59] 0.15*** [0.02] 0.17*** [0.05] 

Physical activity         

Less than the recommended 

level (ref)         
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Recommended level 7.42*** [0.37] 4.36*** [13.2] 0.24*** [0.02] 0.48*** [0.03] 

Body Mass Index (BMI)         

Underweight -6.73*** [1.47] -4.41*** [-3.34] -0.20*** [0.06] -0.42* [0.17] 

Healthy weight (ref)       

Overweight -0.83* [0.41] -0.45[-1.22] -0.06*** [0.02] -0.12*** [0.04] 

Obesity -5.45*** [0.44] -1.20*** [-3.02] -0.27*** [0.02] -0.52*** [0.04] 

Disability status         

No (ref)         

Yes -18.5*** [0.37] -7.18*** [0.33] -0.61***[0.02] -1.48*** [0.04] 

Notes: 1. Values in brackets are robust standard errors. 2. ***, **, and * denote significance at the p < 

0.001, p < 0.01, and p < 0.05 levels, respectively.  
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Table A2: Heterogenous Effect: The relationship between cognitive impairment and 

general health by age and gender 

  Model 1 Model 2 Model 3 Model 4 

 
Random-effects 

GLS 

Random-effects 

GLS 

Random-effects 

GLS 

Random-effects 

GLS 

  

General health     

(Age 50-64 years) 

General health              

(Age 65 years 

and over) 

General Health         

(Male) 

General Health           

(Female) 

  β (SE) β (SE) β (SE) β (SE) 

Exposure variable         

Cognitive impairment         

No (ref)         

Yes -1.59 [1.04] -3.90 [0.68] -1.88* [0.79] -3.61*** [0.81] 

Covariates         

Age         

50-64 years (ref)         

65 years and over     1.79*** [0.62] 2.08*** [0.59] 

Sex         

Male (ref)         

Female 2.25*** [0.52] 3.74*** [0.66]     

Marital status         

Unpartnered (ref)         

partnered 1.23* [0.52] 0.32 [0.64] 0.94 [0.62] 0.65 [0.56] 

Highest level of 

education         

Year 12 and below (ref) 0.92 [0.6] 1.40 [0.74] 1.13 [0.7] 1.24 [0.68] 

Professional 

qualifications 0.45 [0.67] 0.14 [0.87] 1.37 [0.81] 0.09 [0.75] 

University qualifications         

Annual household 

disposable income         

Quantile 1 (poorest) -4.87*** [0.83] -2.27** [0.92] -2.84*** [0.86] -2.50*** [0.77] 

Quantile 2 -3.01*** [0.68] -3.42*** [0.90] -4.09*** [0.75] -2.11*** [0.72] 

Quantile 3 -1.61** [0.6] -2.86*** [0.89] -2.36*** [0.66] -1.21 [0.71] 

Quantile 4 -0.78 [0.51] -1.37 [0.94] -1.26* [0.61] -0.30 [0.63] 

Quantile 5 (richest) (ref)         

Participation in labour 

force         

Employed (ref)         

Unemployed or not in the 

labour force -4.98*** [0.54] -3.73*** [0.76] -5.76*** [0.62] -3.34*** [0.59] 

Indigenous origin         

Non-ATSI (ref)         

Aboriginal or Torres 

Strait Islander -2.05 [1.77] -2.10 [2.96] -0.90 [2.24] -3.83 [2.17] 

Geographic residency         

Major cities (ref)         

In remote/regional area  -0.42 [0.52] 0.49 [0.62] -0.82 [0.58] 0.69 [0.57] 

Smoking habits         

Non-smoker (ref)         

Currently smoking -4.05*** [0.65] -3.60*** [1.2] -4.05*** [0.81] -4.02*** [0.82] 

Alcohol drinking         

Non-drinker (ref)         
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Active drinker 2.69*** [0.71] 3.72*** [0.71] 2.78*** [0.85] 3.37*** [0.63] 

Physical activity         

Less than the 

recommended level (ref)         

Recommended level 6.38*** [0.45] 5.37*** [0.54] 6.5*** [0.48] 5.07*** [0.49] 

Body Mass Index (BMI)         

Underweight -4.20* [2.1] -5.76** [2.17] -8.49*** [2.93] -3.82* [1.75] 

Healthy weight (ref)         

Overweight -1.89*** [0.53] -1.25* [0.62] -1.00 [0.60] -1.99*** [0.55] 

Obesity -6.42*** [0.62] -4.77*** [0.79] -5.41*** [0.75] -6.02*** [0.66] 

Disability status         

No (ref)         

Yes -15.18*** [0.57] -14.00*** [0.58] -13.69*** [0.58] -14.27*** [0.56] 
Notes: 1. Values in brackets are robust standard errors. 2. ***, **, and * denote significance at the p < 

0.001, p < 0.01, and p < 0.05 levels, respectively.  
 

  



179 
 

Table A3: Heterogenous Effect: The relationship between cognitive impairment and 

mental health by age and gender 

  Model 1 Model 2 Model 3 Model 4 

 
Random-effects 

GLS 

Random-effects 

GLS 

Random-effects 

GLS 

Random-effects 

GLS 

  

Mental Health     

(Age 50-64 

years) 

Mental Health             

(Age 65 years and 

over) 

Mental Health         

(Male) 

Health           

(Female) 

  β (SE) β (SE) β (SE) β (SE) 

Exposure variable         

Cognitive impairment         

No (ref)         

Yes -2.33* [1.05] -3.92*** [0.60] -2.94*** [0.77] -2.88*** [0.72] 

Covariates         

Age         

50-64 years (ref)         

65 years and over     4.46*** [0.55] 5.61*** [0.56] 

Sex         

Male (ref)         

Female -1.01* [0.48] -0.49 [0.57]     

Marital status         

Unpartnered (ref)         

partnered 2.97*** [0.50] -0.03[0.56] 2.91*** [0.58] 1.03* [0.51] 

Highest level of education         

Year 12 and below (ref)         

Professional qualifications -0.36 [0.57] 1.33* [0.64] 0.40 [0.62] 0.09 [0.63] 

University qualifications -0.61 [0.61] 2.3*** [0.75] 0.50 [0.71] 0.33[0.67] 

Annual household 

disposable income         

Quantile 1 (poorest) -3.98*** [0.83] -1.92** [0.76] -1.78* [0.76] -2.91*** [0.75] 

Quantile 2 -1.84** [0.68] -1.36 [0.72] -1.46* [0.65] -1.61* [0.70] 

Quantile 3 -1.50** [0.56] -0.64 [0.70] -1.11 [0.58] -0.77 [0.65] 

Quantile 4 0.07 [0.48] -0.76 [0.78] -0.26 [0.55] 0.02 [0.61] 

Quantile 5 (richest) (ref)         

Participation in labour 

force         

Employed (ref)         

Unemployed or not in the 

labour force -2.85*** [0.53] -1.68** [0.60] -2.49*** [0.56] -2.11*** [0.58] 

Indigenous origin         

Non-ATSI (ref)         

Aboriginal or Torres Strait 

Islander 1.16[1.62] -3.56 [2.65] 1.62 [1.85] -1.76 [2.11] 

Geographic residency         

Major cities (ref)         

In remote/regional area  -0.18 [0.49] 1.18* [0.53] 0.46 [0.52] 0.15 [0.52] 

Smoking habits         

Non-smoker (ref)         

Currently smoking -2.94*** [0.65] -3.26*** [1.09] -2.90*** [0.76] -3.77*** [0.86] 

Alcohol drinking         

Non-drinker (ref)         

Active drinker 1.81** [0.67] 1.69** [0.64] 2.55*** [0.79] 1.49** [0.57] 

Physical activity         
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Less than the recommended 

level (ref)         

Recommended level 4.38*** [0.41] 2.91*** [0.46] 4.02*** [0.41] 3.42*** [0.45] 

Body Mass Index (BMI)         

Underweight -6.78** [2.41] -1.94 [1.69] -3.85 [2.14] -4.30* [1.88] 

Healthy weight (ref)         

Overweight -0.92 [0.49] -0.21 [0.53] -0.33 [0.52] -0.73 [0.50] 

Obesity -1.30* [0.56] -0.95 [0.66] -1.70**[0.64] -0.94 [0.59] 

Disability status         

No (ref)         

Yes -6.52*** [0.48] -4.61*** [0.44] -5.27*** [0.46] -5.41*** [0.47] 
Notes: 1. Values in brackets are robust standard errors. 2. ***, **, and * denote significance at the p < 

0.001, p < 0.01, and p < 0.05 levels, respectively.  
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Table A4: Heterogenous Effect: The relationship between cognitive impairment and 

self-assessed health by age and gender 

  Model 1 Model 2 Model 3 Model 4 

 Ordered logit Ordered logit Ordered logit Ordered logit 

  

Self-assessed 

health           

(Age 50-64 

years) 

Self-assessed 

health          

 (Age 65 years 

and over) 

Self-assessed 

health          

(Male) 

Self-assessed 

health          

(Female) 

  β (SE) β (SE) β (SE) β (SE) 

Exposure variable         

Cognitive impairment         

No (ref)         

Yes -0.55*** [0.19] -0.92*** [0.12] -0.62*** [0.14] -0.85*** [0.14] 

Covariates         

Age         

50-64 years (ref)         

65 years and over     0.18 [0.11] 0.13 [0.10] 

Sex         

Male (ref)         

Female 0.32*** [0.09] 0.37*** [0.11]     

Marital status         

Unpartnered (ref)         

partnered 0.21* [0.09] -0.02 [0.11] 0.09 [0.11] 0.14 [0.09] 

Highest level of education         

Year 12 and below (ref)         

Professional qualifications 0.13 [0.10] 0.36*** [0.13] 0.20 [0.12] 0.32** [0.11] 

University qualifications 0.57*** [0.11] 0.41** [0.16] 0.93***[0.15] 0.32** [0.13] 

Annual household 

disposable income         

Quantile 1 (poorest) -0.93*** [0.14] -0.47** [0.17] -0.71*** [0.16] -0.47*** [0.14] 

Quantile 2 -0.55*** [0.12] -0.58*** [0.17] -0.82*** [0.14] -0.29* [0.13] 

Quantile 3 -0.29** [0.11] -0.36* [0.17] -0.41*** [0.13] -0.15 [0.13] 

Quantile 4 -0.20* [0.09] -0.25 [0.18] -0.33*** [0.12] -0.05 [0.12] 

Quantile 5 (richest) (ref)         

Participation in labour 

force         

Employed (ref)         

Unemployed or not in the 

labour force -0.69*** [0.10] -0.66*** [0.14] -0.82*** [0.12] -0.62*** [0.11] 

Indigenous origin         

Non ATSI (ref)         

Aboriginal or Torres Strait 

Islander -0.21 [0.28] -0.25 [0.50] 0.02 [0.35] -0.50 [0.37] 

Geographic residency         

Major cities (ref)         

In remote/regional area  -0.22** [0.09] -0.06 [0.10] -0.21* [0.10] -0.10 [0.09] 

Smoking habits         

Non-smoker (ref)         

Currently smoking -0.86*** [0.11] -0.79*** [0.19] -0.86*** [0.14] -0.87 [0.14] 

Alcohol drinking         

Non-drinker (ref)         

Active drinker 0.50*** [0.11] 0.68*** [0.12] 0.39** [0.14] 0.69*** [0.10] 

Physical activity         
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Less than the recommended 

level (ref)         

Recommended level 1.08*** [0.09] 0.91*** [0.10] 1.07*** [0.09] 0.93*** [0.09] 

Body Mass Index (BMI)         

Underweight -0.74 [0.40] -0.81** [0.31] -1.22** [0.49] -0.66* [0.29] 

Healthy weight (ref)         

Overweight -0.24** [0.10] -0.20* [0.11] -0.11 [0.11] -0.33*** [0.10] 

Obesity -1.11*** [0.11] -0.99***[0.13] -0.99*** [0.13] -1.14*** [0.11] 

Disability status         

No (ref)         

Yes -2.41*** [0.10] -2.48*** [0.11] -2.32*** [0.10] -2.44*** [0.10] 
Notes: 1. Values in brackets are robust standard errors. 2. ***, **, and * denote significance at the p < 

0.001, p < 0.01, and p < 0.05 levels, respectively.  
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Table A5: Heterogenous Effect: The relationship between cognitive impairment and 

health satisfaction by age and gender 

  Model 1 Model 2 Model 3 Model 4 

 Ordered logit Ordered logit Ordered logit Ordered logit 

  

Health satisfaction        

(Age 50-64 years) 

Health 

satisfaction           

(Age 65 years 

and over) 

Health satisfaction          

(Male) 

Health 

satisfaction           

(Female) 

  β (SE) β (SE) β (SE) β (SE) 

Exposure variable         

Cognitive impairment         

No (ref)         

Yes -0.42* [0.17] -0.21* [0.10] -0.12 [0.13] -0.24* [0.13] 

Covariates         

Age         

50-64 years (ref)         

65 years and over     0.87*** [0.10] 0.83*** [0.09] 

Sex         

Male (ref)         

Female 0.24*** [0.08] 0.21** [0.09]     

Marital status         

Unpartnered (ref)         

partnered 0.40*** [0.08] 0.01 [0.09] 0.25** [0.09] 0.19* [0.08] 

Highest level of 

education         

Year 12 and below (ref) -0.07 [0.09] 0.03 [0.10] 0.06 [0.10] -0.08 [0.10] 

Professional 

qualifications -0.13 [0.10] -0.17 [0.12] 0.08 [0.12] -0.27** [0.10] 

University qualifications         

Annual household 

disposable income         

Quantile 1 (poorest) -0.80*** [0.14] -0.33* [0.14] -0.68*** [0.14] -0.24* [0.12] 

Quantile 2 -0.52*** [0.12] -0.44*** [0.14] -0.70*** [0.12] -0.22 [0.12] 

Quantile 3 -0.23** [0.09] -0.24 [0.14] -0.33*** [0.11] -0.06 [0.11] 

Quantile 4 -0.18* [0.08] -0.16[0.14] -0.27*** [0.1] 0.01[0.1] 

Quantile 5 (richest) (ref)         

Participation in labour 

force         

Employed (ref)         

Unemployed or not in 

the labour force -0.56*** [0.08] -0.13 [0.12] -0.5*** [0.1] -0.32*** [0.09] 

Indigenous origin         

Non ATSI (ref)         

Aboriginal or Torres 

Strait Islander -0.19 [0.25] 0.21 [0.55] 0.12 [0.34] -0.35 [0.33] 

Geographic residency         

Major cities (ref)         

In remote/regional area  0.03 [0.08] 0.07 [0.09] -0.03 [0.09] 0.12 [0.08] 

Smoking habits         

Non-smoker (ref)         

Currently smoking -0.45*** [0.10] -0.61 [0.18] -0.66*** [0.12] -0.35*** [0.12] 

Alcohol drinking         

Non-drinker (ref)         
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Active drinker 0.20* [0.10] 0.25** [0.1] 0.13 [0.12] 0.30*** [0.09] 

Physical activity         

Less than the 

recommended level (ref)         

Recommended level 1.02*** [0.07] 0.67*** [0.08] 0.90*** [0.08] 0.78*** [0.08] 

Body Mass Index 

(BMI)         

Underweight -0.72* [0.35] -0.36 [0.38] -1.73*** [0.50] -0.05 [0.29] 

Healthy weight (ref)        

Overweight -0.20** [0.08] -0.28*** [0.09] -0.20* [0.09] -0.26*** [0.08] 

Obesity -0.95*** [0.09] -0.83*** [0.11] -0.9*** [0.11] -0.90*** [0.09] 

Disability status         

No (ref)         

Yes -2.48*** [0.09] -2.33*** [0.09] -2.22*** [0.09] -2.49*** [0.09] 
Notes: 1. Values in brackets are robust standard errors. 2. ***, **, and * denote significance at the p < 

0.001, p < 0.01, and p < 0.05 levels, respectively.  
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APPENDIX F 
 

This appendix includes supplementary materials related to Paper 6 of this thesis, presented in 

Chapter 8. These documents provide additional details that enhance the main findings of the 

study and support the methodologies, analyses, and interpretations discussed in the chapter.  

 

Note: The table and figure numbers align with those referenced in the chapter for 

consistency. 
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Appendix 

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

 Item 

No Recommendation 

Page 

No 

Title and abstract 1 (a) Indicate the study’s design with a commonly used 

term in the title or the abstract 

1 

(b) Provide in the abstract an informative and balanced 

summary of what was done and what was found 

1 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for the 

investigation being reported 

2 

Objectives 3 State specific objectives, including any prespecified 

hypotheses 

4 

Methods 

Study design 4 Present key elements of study design early in the paper 4 

Setting 5 Describe the setting, locations, and relevant dates, 

including periods of recruitment, exposure, follow-up, 

and data collection 

4 

Participants 6 (a) Give the eligibility criteria, and the sources and 

methods of selection of participants 

4 

Variables 7 Clearly define all outcomes, exposures, predictors, 

potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable 

6-8 

Data sources/ 

measurement 

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 

4 

Bias 9 Describe any efforts to address potential sources of bias N/A 

Study size 10 Explain how the study size was arrived at 5-6 

Quantitative 

variables 

11 Explain how quantitative variables were handled in the 

analyses. If applicable, describe which groupings were 

chosen and why 

N/A 

Statistical methods 12 (a) Describe all statistical methods, including those 

used to control for confounding 

8-9 

(b) Describe any methods used to examine subgroups 

and interactions 

8-9 

(c) Explain how missing data were addressed 16 

(d) If applicable, describe analytical methods taking 

account of sampling strategy 

N/A 

(e) Describe any sensitivity analyses 16 

Results 

Participants 13* (a) Report numbers of individuals at each stage of 

study—eg numbers potentially eligible, examined for 

4 
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eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

(b) Give reasons for non-participation at each stage 4-5 

(c) Consider use of a flow diagram 6 

Descriptive data 14* (a) Give characteristics of study participants (eg 

demographic, clinical, social) and information on 

exposures and potential confounders 

11-13 

(b) Indicate number of participants with missing data 

for each variable of interest 

Appendix 

Table A2 

Outcome data 15* Report numbers of outcome events or summary 

measures 

13-14 

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 

15-20 

(b) Report category boundaries when continuous 

variables were categorized 

13 

(c) If relevant, consider translating estimates of relative 

risk into absolute risk for a meaningful time period 

N/A 

Other analyses 17 Report other analyses done—eg analyses of subgroups 

and interactions, and sensitivity analyses 

15-16 

Discussion 

Key results 18 Summarise key results with reference to study 

objectives 

20 

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 

21-22 

Interpretation 20 Give a cautious overall interpretation of results 

considering objectives, limitations, multiplicity of 

analyses, results from similar studies, and other relevant 

evidence 

20-21 

Generalisability 21 Discuss the generalisability (external validity) of the 

study results 

20 

 

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 

30 

*Give information separately for exposed and unexposed groups. 

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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Appendix Table A1: Abridged results from random effect GEE regression models of 

HRQoL (MCS, PCS and SF-6D), pooled analysis 

  Model 1 Model 2 Model 3 

  PCS MCS SF-6D 

  
Coefficient (SE), 

P-value 

Coefficient (SE), 

P-value 

Coefficient (SE), P-

value 

Level of physical activity       

Not at all (ref)       

1 to 3 times a week 4.66 (0.66), 0.001 2.63 (0.70), 0.001 0.04 (0.007), 0.001 

More than 3 times a week to 

everyday 7.46 (0.76), 0.001 4.61 (0.81), 0.001 0.08 (0.008), 0.001 

 

Note: 1. The sample size is 985 individuals and 1,168 observations. 2. All models were adjusted for 

age, gender, marital status, highest education level of education, household yearly disposable income, 

participation in the labour force, Indigenous origin, geographic residency, smoking habits, alcohol 

drinking, BMI and disability status. 3. PCS=physical component summary, MCS=mental component 

summary, and SF-6D=Short-Form Six-Dimension health utility index. 4. Ref means reference category. 

5. Cluster-robust standard errors (SE) are reported in the parenthesis.  
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Appendix Table A2: Missing observation analysis 

Variable Missing 

observation 

Total 

observation 

Percent 

Missing 

        

SF-6D utility score 194 1,401 13.85 

Backward digit score 0 1,401 0 

Symbol-digit modality score 0 1,401 0 

Physical functioning 51 1,401 3.64 

Role physical 100 1,401 7.14 

Role emotional 100 1,401 7.14 

Social functioning 8 1,401 0.57 

Mental health 26 1,401 1.86 

Vitality 26 1,401 1.86 

Bodily pain 20 1,401 1.43 

General Health 65 1,401 4.64 

Age 0 1,401 0 

Gender 0 1,401 0 

Marital status 0 1,401 0 

Highest level of education 0 1,401 0 

Participation in labour force 0 1,401 0 

Indigenous origin 424 1,401 30.26 

Geographic residency 0 1,401 0 

Body Mass Index (BMI) 141 1,401 10.06 

Disability status 1 1,401 0.07 

Smoking habits 52 1,401 3.71 

Alcohol drinking 0 1,401 0 

Levels of physical activity 21 1,401 1.5 
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Appendix Table A3: Abridge results from random effect GLS regression models of 

HRQoL (MCS, PCS and SF-6D) (with imputed value) 

  Model 1 Model 2 Model 3 

  PCS MCS SF-6D 

  

Coefficient (SE), P-

value 

Coefficient (SE), 

P-value 

Coefficient (SE), 

P-value 

Level of physical activity       

Not at all (ref)       

1 to 3 times per week 4.82 (0.65), 0.001 2.38 (0.72),0.001 0.04 (0.008), 0.001 

More than 3 times per week 

to everyday 7.53 (0.79), 0.001 3.97 (0.83), 0.001 0.07 (0.009), 0.001 
1. All models were adjusted for age, gender, marital status, highest education level of education, 

household yearly disposable income, participation in the labour force, Indigenous origin, geographic 

residency, smoking habits, alcohol drinking, BMI and disability status. 3. PCS=physical component 

summary, MCS=mental component summary, and SF-6D=Short-Form Six-Dimension health utility 

index. 4. Ref means reference category. 5. Cluster-robust standard errors (SE) are reported in the 

parenthesis.  
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APPENDIX G 
 

List of publications to which I contributed throughout the PhD programme (but not 

considered part of the thesis) 

Journal Articles 

Article I: Gow J, Moscovici D, Rana R, Rinaldi A, Ugaglia AA, Valenzuela L ... and Haque 

R (2024) ‘Determinants of purchasing sustainably produced wines by Italian wine 

consumers’, Sustainability, 16(19):8283, https://doi.org/10.3390/su16198283 (Q1 journal)  

 

Article II: Ahsan MN, Mohibbullah M, Gain AK, Khatun F, Rahman MA, Sultana A, Haque 

R, Rahman MM, Rahaman, KR, Vink K and Shaw R (2024) ‘We knew a cyclone was 

imminent’: hazard preparedness and disaster management efficiency nexus in coastal 

Bangladesh’, International Journal of Disaster Risk Reduction, 102:104240, 

https://doi.org/10.1016/j.ijdrr.2024.104240 (ABDC ranking: A; Q1-ranked journal)  

 

Article III: Keramat SA, Perales F, Alam K, Rashid R, Haque R, Monasi N ... and 

Kondalsamy-Chennakesavan S (2024) ‘Multimorbidity and health-related quality of life 

amongst Indigenous Australians: a longitudinal analysis’, Quality of Life Research, 33(1):195-

206. https://doi.org/10.1007/s11136-023-03500-3 (ABDC ranking: A; Q1-ranked journal)  

 

Article IV: Shanto HH, Al-Zubayer MA, Ahammed B, Sarder MA, Keramat SA, Hashmi R, 

Haque R and Alam K (2023) ‘Maternal healthcare services utilisation and its associated risk 

factors: a pooled study of 37 low- and middle-income countries’, International Journal of 

Public Health, 68:1606288, https://doi.org/10.3389/ijph.2023.1606288 (Q1-ranked journal) 

 

Article V: Rahman SM, Mamoon M, Islam MS, Hossain S, Haque R and Zubair ABM (2022) 

‘Post-displacement status of climate migrants in Rajshahi City, Bangladesh’,. Regional 

Sustainability, 3(3):183-187, https://doi.org/10.1016/j.regsus.2022.09.002 (Q1-ranked 

journal)  

 

Article VI: Rahman SM, Ogura Y, Uddin MN, Haque R and Rahman SM (2022) ‘Economy, 

commerce, and energy: how do the factors influence carbon dioxide emissions in Japan? An 

application of ARDL Model’, Statistics, Politics and Policy, 13(2):219-233, 

https://doi.org/10.1515/spp-2021-0028 

https://doi.org/10.3390/su16198283
https://doi.org/10.1016/j.ijdrr.2024.104240
https://doi.org/10.1007/s11136-023-03500-3
https://doi.org/10.3389/ijph.2023.1606288
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Article VI: Haque R, Alam K, Rahman SM, Mustafa MUR, Ahammed B, Ahmad K ... and 

Keramat SA (2022) ‘Nexus between maternal underweight and child anthropometric status in 

South and South-East Asian countries’, Nutrition, 98:111628, 

https://doi.org/10.1016/j.nut.2022.111628 (Q1-ranked journal) 

 

Book Chapter 

Rahman SM, Mamoon M, Haque AB, Abedin MJ, Haque R, Nahar R ... and Islam MS (2023) 

‘Information dissemination during the COVID-19 outbreak among the students at the tertiary 

level in Bangladesh’, in Sultan P (ed) Innovation, leadership and governance in higher 

education: perspectives on the Covid-19 recovery strategies, Springer Nature Singapore, 

Singapore, pp.335-349, https://doi.org/10.1007/978-981-19-7299-7_18 
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