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ABSTRACT 

Chronic kidney disease (CKD) is an abnormality of kidney function or structure lasting at least 3 

months.  It is associated with poor quality of life, increased morbidity and mortality, and globally is 

an increasingly frequent cause of death.  It is also an expensive disease, particularly in its most 

severe form, kidney failure, when managed with kidney replacement therapy (KRT).   

Health equity is the absence of unfair differences in health status because of differences in 

opportunities to achieve optimal health.  CKD incidence and outcomes are strongly associated with 

health inequity.  Many factors may impact health equity, and this thesis focusses on three domains 

described in the “PROGRESS-Plus” framework: (1) rural residence (“Place”), (2) socioeconomic 

disadvantage (“Socioeconomic status” (SES)), and (3) caregivers of people with kidney failure 

(“Plus”).  

This thesis includes original contributions to knowledge of the characteristics, disease impacts, and 

outcomes in each of these groups.   A lower incidence of KRT was shown among non-indigenous 

Australians living in rural areas, along with poorer survival on dialysis but not with transplantation.  

Peritoneal dialysis was shown to have comparable outcomes between urban and rural areas.  

Rural workforce attraction and retention is critical to improving access to care for rural residents.  

This thesis details nephrology training, medical workforce distribution, and exposure to regional 

and rural medicine during training which is associated with future practice outside cities.  An 

exploratory case-matched study showed comparable blood pressure control and kidney function 

with long term care of CKD and transplant recipients managed with telemedicine compared with 

standard care.  This increased confidence that the barrier of travel for rural residents could be 

mitigated with technology, one step in improving health equity. 

A Registry analysis of the impact of lower SES on dialysis outcomes in Australia showed poorer 

survival among residents of the two lowest socioeconomic quartiles, with greatest impact for those 

aged <65 years.  This was in the absence of any significant dialysis quality of care indicator 

differences between SES groups, suggesting other causes for the disparity in outcomes.  Private 

hospital use, which is associated with higher SES, was found to provide dialysis to an older 

population than public hospitals but to have similar haemodialysis survival.  Lower education 

attainment is one measure of lower SES and is associated with poorer health literacy.  Health 

literacy is required to navigate the health care system, make positive health choices, and 

implement change in behaviour to improve outcomes.  A quality improvement activity showed poor 

knowledge about CKD among outpatient clinic attendees, with no improvement over 12 months 

with standard nephrology care suggesting alternative education models are required. 
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Caregivers are in a temporary situation of disadvantage, socioeconomically disadvantaged and 

more likely to be rural residents.  A large systematic review of caregivers of dialysis recipients 

found significant burden and quality of life (QOL) comparable to caregivers of people with other 

chronic diseases.  A second systematic review of caregivers of people choosing conservative 

kidney management also demonstrated significant burden and QOL comparable to caregivers of 

dialysis recipients.  Lastly, by linking a caregiver sub-study to a larger randomised controlled trial of 

extended hours haemodialysis, this thesis reports characteristics and QOL of caregivers of dialysis 

patients in China.  These caregivers had similar mental QOL and higher physical QOL than the 

dialysis patients they cared for, and lower personal well-being than the general Chinese 

population.  The 12-month follow-up reported the impact of extended dialysis hours on caregivers, 

showing lower utility-based quality of life compared with standard haemodialysis hours.   

The published works have provided new knowledge into CKD and three domains of health equity.  

The work has translated to regular inclusion of rural residence and SES in analyses using the 

Australia and New Zealand Dialysis and Transplant Registry (ANZDATA).  The most important 

consequence has been the development of an extended suite of quality indicator reporting by 

ANZDATA in collaboration with the Australian and New Zealand Society of Nephrology.   
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CHAPTER 1: CONTEXTUAL STATEMENT 

1.1 Introduction 

1.1.1 Chronic kidney disease (CKD) 

Chronic kidney disease (CKD) is defined as any abnormality of kidney function or structure that is 

present for a minimum of 3 months and has implications for health (1).  These abnormalities may 

include glomerular filtration rate (GFR) <60ml/min/1.73m2 or any marker of kidney disease 

including albuminuria, urine sediment abnormalities, kidney related haematuria, tubular disorders, 

histologic and structural disorders.  CKD is classified according to cause, GFR category (G1 – G5), 

and albuminuria category (A1 – A3).  The most severe form of CKD is kidney failure defined as 

GFR <15ml/min/1.73m2 with many people requiring kidney replacement therapy (KRT) in the form 

of dialysis or transplantation to avoid death from kidney failure. 

The global prevalence of CKD is estimated at 9.5% (IQR 5.9-11.7) with the highest rates in Eastern 

and Central Europe (2).  In the Ausdiab study completed in Australia, 16% of people aged 25 years 

or older had either proteinuria, haematuria and/or reduced GFR (3).  Globally, CKD was estimated 

to cause over 26 million years of life lost in 2016 and is predicted to double by 2040.  Further, CKD 

was estimated to cause 1.2 million deaths in 2016, increasing to 3.1 million by 2040.  As a result, 

CKD will increase from the 16th most common cause of death in 2016 to the 5th by 2040 (4).  In 

general, CKD prevalence increases with age and in developed countries is more common among 

people with diabetes, obesity, and hypertension.  

The growth in CKD has resulted in a growth in the incidence and prevalence of KRT (Figure 1).  In 

Australia, this growth has mainly been among those aged >65 years (Figure 2).   

Figure 1: Australian incident kidney replacement therapy rates over time (5)

 



 

2 

 

Figure 2: Australian age specific incident kidney replacement therapy rates over time (5) 

 

The effects of CKD are not limited to mortality and years of life lost.  Even mildly reduced GFR or 

increased albuminuria has been associated with increased rates of cardiovascular events, 

mortality, and hospitalisations, with more advanced stages of CKD associated with higher risk (6).  

The greatest impact is seen among those undergoing dialysis.  CKD is also associated with 

increased hospital acquired complications (7), chronic pain (8), depression (9), fatigue and poorer 

quality of life, commonly worse among people requiring dialysis than those with less severe CKD 

(10).  Ability to work is also impacted with a systematic review finding employment rates of 26.3% 

for dialysis patients and 38.2% for transplant recipients (11). 

There are significant cost impacts of CKD on the health system.  Annual per person estimated 

costs for KRT across the world are haemodialysis (US$19,380), peritoneal dialysis (US$18,959) 

and first year of transplantation (US$26,903) (2).  In Manitoba, Canada, in 2018 the cost of in 

centre haemodialysis was estimated at CA$64,214 annually per patient and the comparable figure 

for peritoneal dialysis was CA$38,658 (12).  A costing study in the Northern Territory (NT) of 

Australia in 2019 found annual per person costs for haemodialysis of AU$85,919, rising to over 

AU$120,000 for haemodialysis in remote areas (13).  There are important differences between the 

NT and elsewhere in Australia which limit extrapolation, but contemporary national figures for 

Australia are not available.  

There are also significant healthcare costs for people with CKD related to the increased prevalence 

of comorbidities and complications.  A study from the NT found a progressive increased cost of 



 

3 

healthcare with more advanced CKD not yet requiring dialysis, mainly due to hospitalisation costs.  

This cost was AU$53,000 annually more among CKD G5 compared with people without CKD (14).  

This progressive increase in healthcare costs with advancing severity of CKD has also been found 

among the Ausdiab study cohort where annual costs were AU$1829 for those without CKD 

increasing to AU$14,545 for those with CKD G4-5 (15).  A study from Queensland, Australia, found 

people with CKD were ten times more likely to require hospital admission and each admission was 

twice as costly (AU$9060) than people without CKD (16). 

 

1.1.2 Health equity 

The World Health Organization defines equity as “the absence of unfair, avoidable or remediable 

differences among groups of people” regardless of how they are defined (e.g. ethnicity, gender, 

disability).  Therefore, health equity is when everyone can attain their full health potential (17).  

Examples of health inequalities due to unavoidable or non-remediable factors include genetic and 

biological variations or choice of individuals or groups.  However, unfair remediable factors that are 

mainly outside the control of individuals or groups can lead to uneven health outcomes such as 

higher incidence of disease and lower access to healthcare.  These factors include where people 

are born, live, grow, and work and may require broad policy changes to reduce the health impact.   

An acronym frequently used to encompass these aspects impacting health equity is “PROGRESS 

Plus” (Table 1).   The acronym “PROGRESS” was first described in 2003 (18) and then expanded 

to “PROGRESS-Plus” in 2008 (19, 20).   

The justification of the elements in “PROGRESS” with examples of differences in health in both 

low- and middle-income, and high-income countries has been described (21).  As a further 

example in the Australian context, people living in rural areas are under-represented in clinical 

trials and hence unable to access new and emerging therapies.  Health equity may be improved by 

implementing decentralised clinical trials (22) and the Australasian Teletrial Model (23). 

“PROGRESS-Plus” includes a domain of socioeconomic status (SES).  This term does not have a 

clear definition nor standardised methodology for measurement (24) and other terms have been 

used as synonyms such as socioeconomic position (SEP) (25, 26).  In general, the United States 

literature has used the term SES and European literature has used SEP.  For consistency with 

previously published manuscripts included in later chapters, this thesis uses the term SES. 
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Table 1: Factors impacting health equity (PROGRESS-Plus) 

Acronym Characteristic 

P Place of residence (e.g. urban/rural, community characteristics, country) 

R Race, ethnicity, culture, language 

O Occupation (e.g. type, unemployment, informal employment, working 

conditions) 

G Gender, sex 

R Religion 

E Education 

S Socioeconomic status 

S Social capital – relationships and social networks 

Plus Personal characteristics associated with discrimination (e.g. disability, 

age) 

Features of relationships (e.g. excluded from school, parents who 

smoke) 

Time dependent relationships (e.g. respite care, other occasions when a 

person is at a temporary disadvantage) 

 

1.1.3 Chronic disease and health equity 

Chronic or non-communicable diseases include cardiovascular disease, cancer, chronic respiratory 

disease, and diabetes (including CKD) (27).  These conditions are a result of non-modifiable 

factors such as genetics, as well as modifiable factors including the environment and behaviour.  

There is a close association between chronic disease, poverty, and vulnerable populations.  

“PROGRESS-Plus” provides a broad framework for health equity, however this thesis will focus on 

three of these domains. 

Place of residence, in particular living in rural areas is associated with poorer health outcomes 

compared with those living in urban areas.  In Australia, examples include higher stillbirth and 

infant mortality among premature births (28), increased prostate cancer mortality with lower rates 
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of prostatectomy (29), greater mortality following heart failure hospitalisation (30) and 

cardiovascular events, increased cancer mortality (31), and increased injuries causing death (32).  

Rural areas of Australia are not unique in experiencing poorer health outcomes, with similar 

findings reported from New Zealand (33) and Canada (34). 

The health equity impacts associated with lower SES (also referred to as socioeconomic 

disadvantage) has been described around the world.  In the United States, the highest rates of 

chronic disease in adults, or children with less than good health, are among the poorest families by 

income, with a graded reduction as income increases.  Lower education attainment is associated 

with higher infant mortality, reduced life expectancy, and poorer health among Blacks, Hispanics, 

Asians, American Indians, and Whites in the United States, again with a graded reduction as 

educational attainment increases (35).  In Australia, despite a universal health care system, deaths 

per 100,000 population are highest for men and women among the lowest Index of Relative Socio-

economic Disadvantage quintile with a graded reduction to the highest quintile (36).  Notably, other 

countries with universal health care also have poorer health outcomes for the lowest SES 

members of society, examples including the United Kingdom despite the introduction of the 

National Health Service, and European countries (35).  This has been explained by socioeconomic 

factors outside the health care system impacting outcomes and that the more well-off are better 

able to make use of health care services (37). 

Another population greatly impacted by the burden of chronic disease is caregivers.  Often 

overlooked, unpaid or family caregivers provide essential support for people with chronic disease 

to manage in the community (38).  Aligning with the “PROGRESS-Plus” framework, health equity is 

an issue for caregivers due to being in a time dependent relationship when at disadvantage (the 

“Plus” domain).  There may be further risks associated with other domains including the informal 

unpaid caregiving role (occupation), restricted employment and income opportunities (SES), and 

isolation (social capital).  There are 3 million caregivers in Australia, of whom 38.6% have a 

disability themselves, 29.9% were born overseas, and 24.2% live in an area of most 

socioeconomic disadvantage. For those aged 15-64 years, median gross income is 10% lower 

than non-carers and fewer are employed (70.4% vs 79.3%) (39).  Of Australian primary caregivers, 

30% rely on a government pension or allowance as the main source of income compared with 

7.3% of non-caregivers.  In the United States, 21.3% of the adult population is a caregiver (40) 

where the financial burden has been estimated at US$6954 annually (41).  Financial strain is 

experienced by 18% of United States caregivers, who are more often Black, Hispanic or have not 

attained university education (40).  Further, when compared with urban counterparts, rural 

caregivers in the United States have lower SES (42), provide more hours each week caregiving, 

and are more likely to be a caregiver (43, 44).  Therefore, caregivers are socioeconomically 

disadvantaged and more likely to live in a rural area, characteristics which predispose to poorer 

health outcomes themselves.  A German study reported caregivers have poorer subjective health, 
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more frequent history of depression, higher stress, more obesity, and more annual general 

practitioner visits (45).  In summary, caregiving can be associated with significant burden which is 

associated with anxiety (46) and impacts on quality of life (QOL) and poorer perceived health (40), 

although there does not appear to be an adverse mortality impact (47).   

CKD in disadvantaged populations was the focus of International Society of Nephrology World 

Kidney Day 2015 (48) with a position statement linking disadvantaged communities with an 

increased burden of undiagnosed and untreated CKD.  Note was made that disadvantaged groups 

are present in low-, middle-, and high-income countries.  Possible mechanisms for poorer CKD 

outcomes in these groups include health behaviours, access to health care, and biological and 

environmental factors (48).  These groups are not only impacted by increased CKD prevalence 

and complications, but often by poorer access to and outcomes from KRT even in countries with 

universal health care.  More recently, a review of inequities in kidney health and care pointed to the 

need for leadership and advocacy among the nephrology community to implement solutions (49). 

 

1.1.4 Thesis motivation and outline 

During my postgraduate training I was fortunate to practice medicine in remote and regional areas 

of Australia including Cairns, Cape York, Darwin and the “Top End” of the NT.  This gave me 

firsthand exposure to the challenges and health inequities faced by rural residents, socially 

isolated, those of low SES, and Aboriginal and Torres Strait Islander people.  

Following completion of training, I moved to Nambour, Queensland, at the time classified as an 

inner regional area.  There was only one nephrologist between my location and Townsville over 

1000km to the north.  This highlighted the lack of access to care for rural people and resulted in me 

spending many years in service provision until workforce challenges improved.  Only then was I 

able to turn some effort to understanding and publishing the challenges faced by people with CKD 

living in rural Australia.  The relationship between rural residence and low SES was apparent early, 

while the significant demands on caregivers as more healthcare has been provided in the 

community became apparent over time.  It is these three domains of health equity and CKD that 

are the focus of this thesis. 

The manuscripts included in this thesis have been published between 2012 and 2022.  Where 

possible, I have tried to facilitate involvement of early-stage researchers (commonly a registrar or 

early career nephrologist).  Contributions from co-authors and my personal contributions are 

outlined in chapters 2-4 along with impact factors, citation metrics, and concise statements of 

original contributions to the literature.  A total 13 papers are included of which I am first author on 5 

and last author on 8.  In general, I have developed and designed the study concept, written 

protocols and ethics applications, sought grant funding where necessary, contributed to data 
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collection (including as a reviewer for titles, abstracts and manuscripts of systematic reviews), 

analysis and interpretation, and either written or extensively revised the final manuscripts.  

This chapter will continue detailing the findings, significance, and original contributions of the 

publications in the context of the literature.  Chapters 2 to 4 contain my relevant published 

manuscripts bundled into three domains of health equity including: 1) rural residence; 2) low SES 

with subsequent development of quality indicators (QIs) for KRT care, and 3) caregivers of people 

with CKD.  Chapter 2 includes epidemiological work using the Australia and New Zealand Dialysis 

and Transplant Registry (ANZDATA) to describe the state of KRT care in regional and rural 

Australia while the second manuscript explores peritoneal dialysis in greater detail.  This chapter 

includes a paper on nephrology medical workforce and a single centre clinical trial to prove CKD 

and transplant care can be safely delivered by telemedicine, thereby improving access to care for 

rural residents.  Chapter 3 includes epidemiological work using ANZDATA to provide original 

contributions to the literature on the impact of SES on mortality and quality of care among people 

undertaking dialysis in Australia.  This work has been translated into a suite of KRT QIs for 

Australia and New Zealand.  Finally, two manuscripts detailing patient knowledge about CKD, 

including the lack of impact of standard nephrology care to educate patients are included.  Chapter 

4 covers the impacts on caregivers and includes two systematic reviews describing the impacts for 

caregivers of dialysis patients and caregivers of those choosing conservative kidney management.  

The chapter includes cross sectional and longitudinal data on caregiver QOL linked to the ”A 

Clinical Trial of Intensive Dialysis” (ACTIVE) study (50).  This includes the first data on caregivers 

of dialysis patients in China and the first publication detailing QOL of caregivers of patients 

undertaking standard or extended hours haemodialysis.  The final chapter outlines my conclusions 

and future directions.   

 

1.2 Rural residence and CKD 

Australia is a big country with a relatively small population concentrated in large urban centres.  

Beyond the cities, distances are vast and access to medical services is often difficult.  These 

problems are not new.  As far back as 1968, the Medical Journal of Australia reported concerns 

about rural doctor issues (51).  The challenges of attraction and retention of a medical workforce to 

rural areas, high patient contact hours, limited opportunities for continued education, difficulty 

attracting locums and professional isolation were also recognised in the 1970s (52-54).   By the 

1990s, and in response to several committee reports, a Rural Health Taskforce was established 

and an inaugural National Rural Health Conference.  One recommendation was for greater 

undergraduate medical training in rural areas with large regional areas as an important factor being 

integral to success.  The Rural Incentives Program was announced in 1992 to facilitate this (55) 

and Monash University established the first rural health academic unit (56).   Rural clinical 
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placements for medical students have subsequently been shown successful in increasing the 

medical graduates pursuing future career paths outside urban areas (57-59).  The issues effecting 

medical workforce have also been recognised among other health professionals. 

Workforce challenges and lack of access to services contribute to poorer health outcomes for 

people in rural Australia.  However, there are many contributing factors including personal 

behaviours such as excess alcohol and smoking, trauma/accidents, obesity, physical inactivity 

(36), and community issues such as unemployment, occupational/environmental exposures, and 

low SES (60).  Patients in rural areas also report other challenges such as difficulty navigating the 

health care system, separation from family and community to attend health care appointments, and 

the time and financial burden of travel and accommodation away from home (61).  It is apparent 

that with so many factors impacting health outcomes in rural areas there is not a simple solution, 

and improvements require a holistic approach.  

 

1.2.1 Australian dialysis and transplantation incidence and outcomes 

There was little information about the impact of rural residence on people with CKD in Australia or 

elsewhere in the world in my early career.  A significant proportion of Aboriginal Australians live in 

regional and remote areas and publications from the late 1990s to 2000s highlighted the very high 

incidence of kidney failure in this population.  This was especially for those resident in the NT (62), 

and further work demonstrated significant regional variation in kidney failure but persistently higher 

rates in remote compared with urban areas (63).  The ANZDATA Registry was used to 

demonstrate that First Nations people having KRT in Australia and New Zealand had a 70% higher 

mortality than other patients and were less likely to receive a transplant, although geographic 

location was not considered (64).  Work had also been published, again using ANZDATA, to show 

higher rates of graft loss and poorer patient survival among Aboriginal people who had kidney 

transplantation (65).  Further, Aboriginal Australians having peritoneal dialysis had higher rates of 

peritonitis (66) with those in regional and remote regions having higher peritonitis related 

complications and mortality (67).  

Although this work examining Australian Aboriginal health had been published, the impact of rural 

residence on KRT had not been explored.  ANZDATA had commenced collection of postcode data 

for each patient at start of KRT, and that enabled the use of the Australian Standard Geographical 

Classification produced by the Australian Bureau of Statistics (ABS) (68) to allocate at postcode 

level the area of residence (major city, inner regional, outer regional, remote and very remote) for 

each person in the Registry.  Given the previously published data on the First Nations population, 

and uncertain postcode data in this group (due to the postcode of the hospital at dialysis start often 

being provided to ANZDATA rather than the postcode of the remote community of patient origin), 

my work in the area focused on the non-indigenous population.  The work was initially performed 



 

9 

on data from 1996-2005 and presented at the Australian and New Zealand Society of Nephrology 

(ANZSN) annual scientific meeting in 2005 where I was awarded the Rural Science Award.  The 

data was extended to 2009 for the final publication (69). 

My Australian analysis showed a lower incidence of commencing KRT outside major cities, with 

more remote regions having the lowest incidence.  Dialysis survival was lower outside major cities, 

except for the remote group where patient numbers were small.  Lastly, transplant patient survival 

was not different by remoteness although outer regional areas had poorer graft survival at 1 year 

(69).   

Regional and remote areas may have limited options for haemodialysis due to lack of a facility 

dialysis unit (e.g. at a hospital or community centre) within reasonable travel distance, or 

challenges to undertake home haemodialysis due to water purity and supply issues, power, or 

patient characteristics.  Peritoneal dialysis is a less resource intensive dialysis modality with 

flexibility to be undertaken in remote locations without the need for power or large volumes of high 

purity water.  It therefore seemed important to explore the uptake of peritoneal dialysis outside 

major cities and its outcomes.  My manuscript was published in 2013 and demonstrated that 

uptake of peritoneal dialysis was higher with increasing remoteness, technique failure (i.e. 

haemodialysis transfer) was less common outside major cities for the first 6 months and 

comparable thereafter, and peritonitis rates and mortality did not differ by remoteness (70).  This 

data suggested peritoneal dialysis was a good treatment choice for kidney failure in regional and 

remote Australia. 

It is noteworthy that my work examined area of residence at a postcode level which was mapped to 

statistical local areas.  Some postcodes may have more than one statistical local area in which 

case the postcode remoteness was allocated to the most populous area.  While this methodology 

fits the ABS remoteness model, it does not indicate travel distance from the patient’s home to the 

nearest medical care and/or haemodialysis unit.  Further, it is not possible to apply the results to 

every individual within a regional or remote location using this methodology due to ecological 

fallacy.  The literature in this field includes both remoteness determined by distance needed to 

travel for medical care (71-74), and classification of residential regions similar to that used in my 

work (75-78).  

In the period between initial presentation and final publication of these manuscripts, data 

examining the impact of rural residence on CKD and outcomes had been published from the 

United States and Canada and showed mixed effects.  The first used the United States Renal Data 

System (USRDS) and ZIP code to classify people as urban, large rural, small rural, and remote 

residence (78).  This study reported an increased uptake of peritoneal dialysis outside urban areas.  

Ethnic group affected survival and time to transplant with rural Black populations having better 

dialysis survival but being much less likely to be transplanted than urban Black residents.  The 
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white non-Hispanic population had a small survival disadvantage on dialysis in rural and remote 

regions but were more likely to be transplanted. 

A later paper from the United States again used USRDS but determined rural residence using 

rural-urban commuting area associated with ZIP codes, classifying patients as urban, micropolitan 

or rural (76).  This study found no difference in survival by remoteness for haemodialysis, 

increased mortality for non-urban peritoneal dialysis patients, and increased transplantation for 

non-urban patients.  My work also demonstrated an increased prevalence of transplantation 

outside major cities, and this was replicated in the United States with incident transplantation rates 

both by travel distance to transplant centre and rural-urban commuting area (74).  Interestingly, 

another paper from the United States found non-urban residents were less likely to undergo 

transplantation but this study did not consider differences in transplant suitability by remoteness 

(75).  United States rural dialysis residents are older with more comorbidities than urban 

counterparts (78). 

Among peritoneal dialysis patients, a Canadian study of travel distance to the treating 

nephrologist’s practice found an increased incidence of peritoneal dialysis when travel distance 

was greater than 50km, but also increased mortality (73).  A USRDS study found micropolitan and 

rural residence was associated with increased mortality on peritoneal dialysis (76).  An Australian 

study using ANZDATA found a shorter time to peritonitis and increased rates of peritonitis among 

those living >100km from the peritoneal dialysis unit (72). 

Overall, my work expanded the literature of the impact of CKD on rural residence beyond a North 

American perspective.  It highlighted the disparity in KRT based on remoteness in Australia, adding 

dialysis to the conditions and treatments associated with poorer outcomes in regional and rural 

Australia.  The work was not able to identify the underlying causes for the disparities but work to 

address the complex issue of poorer health of rural residents in Australia remains ongoing (79-81).  

  

1.2.2 Medical Workforce 

One area of focus to address rural health challenges has been workforce.  The 2008 Australian 

Institute of Health and Welfare (AIHW) workforce report found rates of medical practitioners per 

100,000 population based on a 40-hour week were 376 in major cities, 217 inner regional, 187 

outer regional, and 196 remote/very remote areas.  For medical specialists the respective rates 

were 132, 64, 44, and 23 (82).  A 2007 survey of nephrologists in Australia (83) found 88% 

reported their primary place of practice as a major city compared with 9% inner regional, 2% outer 

regional, and 0.4% remote (for context, approximately 70% of Australians live in major cities).  

Furthermore, the secondary sites of practice of those in major cities were typically also in a major 

city rather than outreach to a regional centre (84).  In this context, I then turned to understanding 
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the medical nephrology workforce as Chair of an ANZSN Workforce workgroup (85) and training of 

new nephrologists (86).  Other healthcare professionals such as nurses, allied health, and dialysis 

technical staff are also important in providing care for people with CKD but were outside the scope 

of my work. 

In the early 2000s there was concern about the adequate exposure of nephrology trainees in 

Australia to clinical scenarios.  This was associated with an increase in registered trainees from 22 

in 2000 to 84 in 2010.  Over the same period there was a significant reduction in the number of 

dialysis patients, renal biopsies and dialysis catheters inserted per trainee (87), suggesting less 

clinical exposure.  The first workforce survey of nephrologists published in 2007 raised concerns 

about inadequate supply (84), however 8-10 years after its publication there were concerns about 

an oversupply of medical professionals and nephrologists.  Indeed, the number of medical 

graduates in Australia was forecast to double between 2005 and 2012 (88) and predictions were of 

an oversupply of 7000 doctors by 2030 (89).   

By 2016 the number of nephrology trainees in Australia had increased to 120 and projections for 

nephrologist numbers by 2025 suggested an oversupply.  In response to this, my work found 42% 

of newly completed trainees were enrolling in a higher degree, 77% had either commenced or 

completed a higher degree, and over half of these were doing a higher degree for career 

development rather than wanting a research career (86).  However, a positive impact of the 

increased supply had been a growth in nephrologists from 11% practising in regional areas to 19% 

by 2016 (85), perhaps due to more employment opportunities in regional and rural areas compared 

with cities and the change to training with increased rural exposure at medical school.  A survey 

similar to my original work of trainees and early career nephrologists was repeated in late 2020 

and early 2021 and found 85% were mainly working in a major city but 31% of early career 

nephrologists had completed some training in a regional or rural area (90).   

On reflection, this work was undertaken at a time when there were grave concerns of an 

oversupply of doctors in Australia.  Perhaps it should have been more accurately described as a 

maldistribution.  Increasing workforce may help to improve the undersupply outside major cities, 

but many other policy changes and initiatives have been made over many years to help achieve 

better rural resident health outcomes.  Examples include: 

• Rural Incentives program (55) 

• Establish an Australian Rural Health Research Institute (91) 

• Establish an Australian College of Rural and Remote Health (92) 

• National Rural Health Conferences (93) 

• National Strategic Framework for Rural and Remote Health to guide a national approach to 

policy, planning, design and delivery of healthcare in rural and remote Australia (94) 
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• Rural health student placements (58, 59, 95, 96) 

• Rural clinical schools (57, 97) 

• Preferential admission of rural students to medical school (98) 

• Workforce incentive program doctor stream (99) 

 

1.2.3 Telemedicine 

The issue of rural residents’ health status, access to care and impacts of travel for specialist 

services has not been resolved (100).  For example, the challenges of people travelling or 

relocating from home for radiation treatment include burden of travel, living away from home, 

financial burden, and distant from family and friend support (101).  With the increased availability 

and acceptability of telemedicine which can reduce travel for rural people, I conducted a case 

matched trial to demonstrate feasibility and quality of care with this model in the CKD and 

transplant population (102). 

Telemedicine (also called telehealth) is defined as medical information that is exchanged between 

sites through electronic communication to improve a patient’s health.  The communication may be 

clinician to clinician (email, video, on-line result/report portals), clinician to patient (phone, video, 

email, internet, remote wireless monitoring), and patient to mobile health technology (smartphones, 

mobile apps, email, web portals, wearable monitors) (103).  The evidence for benefit has been 

slowly accumulating, although a map of 58 systematic reviews covering 965 studies between 2007 

and 2015 showed effectiveness for remote monitoring, psychotherapy, and counselling for chronic 

conditions but further evaluation required for the effectiveness of telehealth consultation (103). 

In nephrology, early experience with telemedicine (or as the term was coined, telenephrology) was 

mixed (104-107).  By 2017 there was increasing interest in telemedicine for nephrology but 

evidence of its quality and safety compared with standard in-person care was limited (108).  

Despite this, its use in Australia for clinician-patient consultation was growing. 

In the absence of data showing safety and quality of care for telemedicine in nephrology, I 

completed the next study (102).  This study was longer in duration of patient follow-up (2 years) 

compared with many studies of telemedicine, examined important clinical outcomes including 

blood pressure control and kidney function, and included groups of people with CKD or a 

functioning kidney transplant.  The patients already had an established relationship with the 

nephrology service.  The study showed feasibility, high patient satisfaction in both standard care 

and telemedicine groups, equivalent clinical outcomes between groups, and a significant reduction 

in travel with telemedicine.  Although only single centre, telemedicine has grown progressively at 

this centre due to trust in the patient quality of care that can be delivered.  The paper has been well 
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cited.  Larger studies (109) and broader uptake of telemedicine in nephrology have followed, partly 

driven by necessity related to COVID-19 (110, 111).    

 

1.3 Socioeconomic status, quality indicators and CKD 

There are many reasons why people in rural and regional areas have poorer health outcomes than 

those in urban areas.  A significant contributor to these poor outcomes are the social determinants 

of health, whereby where people are born, grow, live and work are closely associated with health 

outcomes (112).   Social determinants may be considered the underlying causes of the health 

behaviours (e.g. obesity, inactivity, smoking, alcohol, poor diet) that lead to disease and increased 

morbidity and mortality (36).  The main social determinants have been characterised as (112, 113): 

• Early life: Health behaviours during pregnancy such as smoking, alcohol, poor diet, and 

nutrient deficiencies can impact the development of an unborn child, leading to low birth 

weight which is associated with increased disease in later life.  Low birth weight has been 

associated with low nephron number, and increased risk of albuminuria, hypertension, and 

CKD (114-116).  As an infant, inadequate cognitive, emotional, and sensory input can 

impact growth, learning, behaviour, and positive health habits such as good diet, exercise, 

and not smoking.  

• Social exclusion: This describes social disadvantage and lack of skills and opportunity 

which impacts ability to participate fully in society.  This may be associated with 

discrimination based on gender, ethnicity, culture, or sexual orientation which contributes to 

psychological damage and anxiety.  Social inclusion involving both family and the 

community, may benefit health by creating networks that provide support in times of 

economic, personal or health difficulty.  Social isolation has consistently been associated 

with increased cardiovascular and mental health disease (117).  Loneliness has been 

associated with an increased risk of CKD among people with diabetes (118),  and a 

Chinese cohort study found social isolation predicted both rapid decline in GFR and new 

onset CKD (119).   

• Social capital: This is the bond between members of communities and each other, often 

reflected by the availability of community resources such as sporting or other facilities.  The 

“liveability” of a location such as open space, parks, playgrounds, and walkability to 

services may all contribute to health.   

• Employment and work: Unemployment is a risk for poorer health outcomes and is 

associated with poorer education attainment and opportunities.  However, even among 

those employed, the degree of autonomy, working hours, demands and conditions may 

impact physical and mental health.  For example, less job control is associated with 

increased cardiovascular disease (120). 
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• Housing: Safe and affordable housing is associated with better health.   

• Residential environment: Communities that are safe, socially cohesive, have access to 

quality food and transport, and a pleasant environment are associated with better health 

outcomes.  For example, living in a socioeconomically disadvantaged neighbourhood in the 

United States is associated with higher rates of cardiovascular disease (121).  

• Socioeconomic position: People who are from poorer social or economic backgrounds in 

general have increased rates of disease and its complications, including shorter life 

expectancy.  Common measures of SES include education level, occupation, and income.  

Composite measures are also available such as the Scottish Index of Multiple Deprivation 

2020 (122). 

The ABS reports the Socio-Economic Indexes for Areas (SEIFA) based on census data every 5 

years (123).  The ABS defines relative socio-economic advantage and disadvantage in terms 

of people's access to material and social resources, and their ability to participate in society (123).  

There are four indices reported: The Index of Relative Socio-economic Disadvantage (IRSD); The 

Index of Relative Socio-economic Advantage and Disadvantage (IRSAD); The Index of Education 

and Occupation; and The Index of Economic Resources.  IRSAD is generated using census data 

including household income, education level, unemployment or type of employment, internet 

access, separated/divorced/single parent family status, households with children <15 years and no 

working parents, no car ownership, rent costs per week, and mortgage repayments. 

SEIFA is a much broader measure of SES than measures such as income or employment.  

However, as it is generated from census data there are some weaknesses to consider including 

there is no measure of a household’s wealth or the social infrastructure available in the local 

community.  The measures are also not relevant for an individual but reflect the SES of the area 

which at the smallest is Statistical Areas Level 1 which generally have a population of 200-800 with 

an average of 400 people. 

The most advantaged local government areas are in the eastern and northern suburbs of Sydney 

and beachside in Perth, while the most disadvantaged are rural communities often with large 

Aboriginal populations in Queensland and Northern Territory.  In general, the most advantaged 

areas are in large cities (especially Melbourne, Sydney, and Canberra) and regional and rural 

areas are more disadvantaged (Figure 3). 
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Figure 3: Index of relative advantage and disadvantage (IRSAD) quintiles for Local Government 

Areas of Australia map (124). Reproduced under the Deed - Attribution 4.0 International - Creative 

Commons 

 

The earliest reports of the association of SES with dialysis outcomes were in the 1990s.  The 

Michigan Kidney Registry was used to demonstrate that survival for Black but not White Americans 

undergoing dialysis was worse as the ZIP code of residence level of income reduced (125).  The 

USRDS used incident cases of treated kidney failure from 1983-1988 and average per person race 

specific county of residence income to demonstrate that for both Black and White Americans, there 

was an inverse association between income and incidence of treated kidney failure (126).  A 

smaller study from New York State  at the same time found an inverse association between 

median family income in the patient’s ZIP code and incidence of diabetic and hypertensive 

glomerulosclerosis for Whites but not for Blacks (127).  A study from California used Medicare or 

Medicaid insurance status to demonstrate that those excluded from Medicare (and hence poorer 

minority groups) are less likely to be listed for transplantation (128).   

Research output increased in the first decade of the 21st century, exploring the impact of SES 

(determined using various methodologies) on incidence of kidney failure, transplantation access 

and rates, progression of CKD, and dialysis modality selection, mainly from the United States and 

United Kingdom.  Selected publications are shown in table 2. 

 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
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Table 2: Publications exploring socioeconomic status and chronic kidney disease  

Year 

Published 

Author Country SES methodology Outcome 

2001 Garg P et al 

(129) 

US Neighbourhood 

income 

Higher income associated 

with lower mortality and 

higher transplant listing 

2002 Stack AG (130) US Employment, 

education 

Greater use of PD among 

better educated & 

employed 

2005 Merkin SS et al 

(131) 

US Area level income, 

wealth, education, 

occupation 

Greater risk for CKD 

progression among poor 

White males, but not 

White females or Blacks 

2006 Caskey FJ et al 

(132) 

England, 

Wales 

Townsend Index* Social deprivation 

associated with poorer 

survival in incident KRT 

patients which resolved 

after adjusting for 

comorbidity 

2008 Keith D et al 

(133) 

US Minority race and 

education 

Minority race and low 

education associated with 

longer time on dialysis 

prior transplant waitlisting 

2008 Volkova N et al 

(134) 

US Neighbourhood 

poverty 

Neighbourhood poverty 

strongly associated with 

higher KRT incidence, 

more marked in Blacks 

than Whites 

2009 Gore JL et al 

(135) 

US ZIP code income 

and personal 

education 

Lower area income or 

personal education level 

associated with lower 
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living kidney donor 

transplant rates 

2010 Axelrod N et al 

(136) 

US ZIP code  High SES patients had 

greater access to 

transplant (especially 

living donor) and lower 

post-transplant mortality 

2010 McClellan WM et 

al (137) 

US Household and 

neighbourhood 

income 

Household poverty 

associated with CKD (non-

dialysis) 

2010 Udayaraj U et al 

(138) 

England, 

Wales 

Townsend Index Socially deprived have 

reduced access to 

transplantation 

2010 Udayaraj U et al 

(139) 

England, 

Wales 

Townsend Index Increased KRT incidence 

with social deprivation 

2011 Choi A et al (140) US Education Poorer education 

attainment associated with 

increased risk of CKD and 

albuminuria 

2011 De Andrade 

Bastos et al (141) 

Brazil Household income No association with PD 

technique or patient 

survival 

 

SES = socioeconomic status, PD = peritoneal dialysis, US = United States, KRT = kidney 

replacement therapy 

*Townsend Index – incorporates unemployment, non-car ownership, non-home ownership, 

household overcrowding 

The published data suggested low SES was associated with higher rates of CKD, higher incidence 

of KRT, poorer dialysis survival and less access to transplantation.  Although there had been 

significant work in the United States and United Kingdom, both have different health care systems 

to Australia.  In the United States, healthcare is mainly funded by private insurance, with smaller 

portions of the population covered by Medicare (government funded for age >65 and those <65 
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with permanent disabilities or kidney failure), Medicaid (government funded for those below the 

poverty line), or Veteran’s Affairs.  A significant portion in the United States have no medical 

insurance and co-payments for care are common among all patients.  In the United Kingdom, the 

National Health Service is a universal healthcare provider and there is also a small private 

healthcare sector.  There are some patient co-payments.  Australia has a universal healthcare 

provider (Medicare), but 45% of the population (September 2024) (142) also choose to pay for 

private hospital health insurance (there is a subsidy for private insurance for low income earners 

and an increased tax liability for high income earners without insurance).  Australians may choose 

to use publicly funded hospital care or elect to use private hospitals (either with insurance, self-

funded, or funded by Department of Veterans’ Affairs for ex-servicepeople).  Co-payments for 

health care are common.  Of note, Australia also has a much greater geographical spread of 

population than the United Kingdom.   

 

1.3.1 Socioeconomic status and Australian kidney replacement therapy outcome 

The first Australian papers examining SES and CKD were published in 2012 and included my work 

comparing people having dialysis in public and private hospitals in Queensland (143).  Ideally this 

work would have included all of Australia, but models of care vary significantly between states and 

may include no private haemodialysis, or private haemodialysis units which provide care to public 

hospital patients on an outsource contract.  For this reason, Queensland alone was examined as 

the patients in private haemodialysis units were privately insured or Department of Veterans’ 

Affairs patients.  Public hospital patients are usually uninsured but may include people with private 

insurance who choose a public hospital or cannot access their preferred dialysis facility or dialysis 

modality (typically peritoneal dialysis or home haemodialysis) in a private hospital.  Data were not 

available to examine how many had private insurance but were having dialysis in a public hospital.  

However, ABS has shown private insurance rates of 34% among IRSD most disadvantaged 

regions compared with 77% of people in the least disadvantaged areas (144), suggesting that 

overall the people having dialysis in private hospitals have higher SES than their counterparts in 

public facilities.  The study showed no difference in patient survival on haemodialysis between 

public and private hospitals (but poorer survival on peritoneal dialysis compared with 

haemodialysis in public hospitals), although significant differences in patient characteristics and 

dialysis care. 

At the same time as my analysis using ANZDATA, the Registry published its first work examining 

SES and incidence of KRT in Australia (145).  Unlike many previous studies, this study used 

IRSAD, a much broader measure of SES than income or educational attainment alone.  The 

Australian data again showed an increased incidence of KRT among those living in lower SES 

areas, most marked for diabetic nephropathy.  People commencing KRT from lower SES areas 
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were younger with more comorbidities.  The study did explore the interplay between SES and rural 

residence, finding a greater impact of SES on incidence rates of KRT in major cities than regional 

and remote areas, and noting that postcodes in major cities had higher SES overall than more 

remote areas. 

These first Australian publications lead to more work exploring the impact of SES on KRT care.  

Transplantation rates (both pre-emptive and living donor) in Australia were shown to be higher 

among higher SES areas, but deceased donor transplantation rates were shown equivalent by 

SES area.  This suggested the health of potential donors of people living in low SES areas may 

preclude them from donating rather than an issue of equity of access (146).  I then co-authored an 

analysis exploring the impact of SES on uptake of home dialysis modalities (147), finding a lower 

incidence of peritoneal dialysis among people from high SES areas and no variation in uptake of 

home haemodialysis.  People from high SES areas undertaking haemodialysis were far more likely 

to have this in a private hospital.  In Australia, private hospitals are not usually funded for home 

dialysis therapies, and it is possible that people who attend private physicians with private health 

insurance may be recommended to undertake private hospital haemodialysis, or alternatively may 

choose to do so to continue a therapeutic relationship with the treating nephrologist.  As a result, 

uptake of peritoneal dialysis may be lower among the high SES areas.  In contrast, uptake of 

peritoneal dialysis in England and Wales is lower among low SES groups (132).  It is possible the 

absence of a significant private hospital system in the United Kingdom results in all people having 

similar treatment options.  Further, a Canadian study reported similar patient desire for peritoneal 

dialysis regardless of SES, but people of lower SES faced barriers that prohibited undertaking 

peritoneal dialysis such as physical space and family and social supports (148). 

The next work I undertook in this program was to investigate the impact of SES on dialysis survival 

in Australia (149).  This examined non-indigenous Australians categorized by IRSAD and reported 

similar findings to other studies with lower SES being associated with increased comorbidities, 

rural residence, and lower transplantation rates.  Mortality was higher in lower SES areas, 

comparable to results from the United States (129, 150) but inconsistent with England/Wales which 

had similar survival by SES in an adjusted analysis (132).  The difference between Australia and 

England/Wales is interesting and suggests that access to a universal health care system alone 

cannot alleviate differences in outcomes.   Despite Australia having a universal health care system, 

there remain significant out of pocket costs for patients, and a systematic review has found that 

costs inhibit adherence to CKD treatment and dialysis attendance with the poorest being impacted 

the most (151).  Australia has a greater geographic distribution of population than England/Wales 

and rural residence may mean a very long travel distance for healthcare which may impact 

outcomes. Further, other factors such as education, income distribution, and health behaviours 

have been proposed as reasons for smaller inequalities in overall mortality between low and high 
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SES populations in European countries (152), and similar factors may help explain the differences 

between Australia, the United States, and England/Wales for dialysis.   

My work was important as it demonstrated the greatest association of lower SES on poorer dialysis 

survival was among the young, with the difference not seen in people aged >65 years.  A similar 

finding for KRT was reported from England/Wales (132) and a more recent study of non-dialysis 

CKD from Scotland found poorer care and outcomes in deprived areas, greater among those aged 

<65 years (153).  A study from the United States examined mortality among young adults on 

dialysis and found poorer survival among Blacks compared with Whites living in areas of poverty, a 

difference that was attenuated in high SES areas (154).  However, this study did not explore the 

impact of poverty by all age groups.  A recent cohort study with 18 years follow-up found people 

living in low SES neighbourhoods during young and middle adulthood (compared with later 

adulthood) suffered the greatest impact on all-cause mortality (155).  My data only reported 

postcode at entry to KRT and therefore data on SES of area of residence in young and middle 

adulthood was unknown for those >65 years.  It is also possible that the social determinants of 

health and health behaviours have a greater impact in earlier life whereas with age and kidney 

failure, the disease process has a much greater and overwhelming impact on prognosis. 

Multiple measures may be used to examine the impact of SES on healthcare.  The work with 

ANZDATA used IRSAD, a broad measure at postcode level.  Studies from other countries have 

used household income, educational attainment, or occupation and have generally confirmed an 

association between lower SES and higher mortality in people receiving maintenance dialysis 

irrespective of the measure used (156).  ANZDATA does not collect household income, education 

level or health literacy data of individuals making these analyses impossible using Registry data.  

However, the AIHW has reported the lowest mortality from CKD among those who completed 

university education and households with the highest income (157).    

 

1.3.2 CKD health knowledge 

Health literacy describes an individual’s ability to obtain, understand, process and apply 

information to make effective decisions about health care (158).  Low health literacy in the general 

population has been associated with poorer health outcomes including more hospitalizations and 

greater mortality, and less uptake of preventative health measures such as vaccination and breast 

cancer screening (159).  In the non-dialysis CKD population, poorer education has been 

associated with higher rates of CKD and/or albuminuria (140, 160).   Interestingly, a comparison of 

the United States and Netherlands found a strong association with CKD and income but not 

education in the United States, and the opposite in the Netherlands (161), postulated to be related 

to the user-pays nature of United States healthcare.  Further, low educational attainment in the 

setting of non-dialysis CKD is associated with increased vascular events and mortality (162).  This 
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led to my next studies examining the knowledge of people with CKD about kidney disease and the 

impact of standard care on changes over time (163, 164).  These projects were conducted as 

surveys at a single centre. 

The first paper explored knowledge about kidney disease among people newly referred to a 

nephrology outpatient clinic (163).  Of 210 surveyed patients, 70.5% had education to primary or 

secondary school level and 54.3% were on a government pension for income.  Overall knowledge 

of CKD with regards to causes, symptoms and treatment was poor.  There was little education in 

primary care and hence despite being referred for kidney disease it is likely the survey found 

knowledge levels comparable with the Australian general population which is also known to be 

insufficient (3).  Poor kidney disease knowledge among people with CKD is not unique to this 

population.  Data from a United States population of people with CKD who had seen a nephrologist 

at least 4 times in the previous year found a third had poor understanding of CKD and half did not 

know about haemodialysis, peritoneal dialysis or transplantation (165). A study from Singapore 

also found limited CKD knowledge in a primary care population (166).  In a nested sub-study of the 

Ausdiab study, people with CKD were asked risk factors for kidney disease and the most common 

answer was alcohol, comparable with my work.  Knowledge was poor even among those with 

diabetes or hypertension, and the authors called for public and patient education (167).   

The next paper explored the change in knowledge about CKD over a 12-month period when 

patients had been attending the nephrology outpatient clinic (164).  At the time, the nephrology 

clinics at my hospital provided individual education to people with estimated GFR (eGFR) 

<20ml/min/1.73m2, mainly focussed on treatment plans for kidney failure and delivered by nurses 

and allied health staff.  All patients had access to pamphlets, explanation from the treating 

nephrologist, and some with eGFR > 20ml/min/1.73m2 were referred for individual education at the 

discretion of the medical staff.  Despite a median 4 visits to a nephrologist over 12 months, 

improvements in knowledge were small and disappointing.  For example, the most common 

causes of CKD nominated were unsure and alcohol.  Only 6% had eGFR <20ml/min/1.73m2 and 

only 8.4% had seen a nurse educator making analysis of the impact of focussed individualised 

education impossible.  However, there was no difference when examining those with more 

frequent outpatient visits than those with less, nor those who did versus did not report collecting 

pamphlets.  Overall, the data showed a disappointing outcome at 12 months with the current model 

of care.   

The literature at the time showed both poor knowledge about kidney disease among the general 

population and people attending nephrology clinics, and it seemed standard nephrology care had 

limited beneficial effects.  Indeed, a recent study from a well-resourced multi-care kidney clinic in 

Canada found only moderate knowledge of CKD (168). This leaves the questions of how to deliver 

education, what impact can education have on patients’ knowledge about kidney disease and how 
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does this impact outcomes.  In 2007, the Caring for Australian and New Zealanders with Renal 

Impairment (CARI) guidelines on pre-dialysis education for patients with CKD were published 

(169).  The author noted level 2 evidence that education is an important part of a pre-KRT 

management strategy and may have beneficial effects (reducing temporary access at start of 

dialysis, psychosocial well-being), and that all patients should have access to a pre-KRT education 

program.  The Guideline also noted that there were few reports of the effects of education on 

progression of CKD, with many being limited by having selective populations included and being 

retrospective.   Nevertheless, the Guideline included implementation and audit recommendations 

for Australian and New Zealand renal units.  My work demonstrated that despite following the CARI 

Guideline with pre-KRT education (eGFR <20ml/min/1.73m2), only a small fraction of the CKD 

population received personalised education and hence the majority were no better off. 

Two Cochrane reviews summarise the progress in the field of patient knowledge and education 

about CKD over the next decade.  The first included 120 studies (107 randomised controlled trials 

(RCTs) and 13 non-randomised, 21,149 participants) published up to July 2022 examining the 

benefits and harms of interventions to improve health literacy in people with CKD (170).  The 

authors noted the very broad field which included educational interventions, self-management 

interventions, and a combination of the two.  When compared to usual care, low certainty evidence 

showed educational interventions may increase CKD related knowledge, self-management 

interventions may improve self-efficacy and QOL physical component score, and a combination of 

these may increase knowledge, self-efficacy and self-care behaviour.  Moderate certainty evidence 

suggested little impact on rate of eGFR decline although a combination of education and self-

management probably decreases the risk of death.  Overall, the authors suggested that these 

interventions are probably of benefit, but evidence had high heterogeneity and hence was of low 

certainty.  

The second Cochrane review included 8 RCTs and quasi-RCTs (840 participants) published up to 

July 2024 examining the benefits and harms of education programs for people with CKD and 

diabetes (171).  The authors found education compared with usual care probably decreases 

glycated haemoglobin and may improve general knowledge of diabetes and some self-

management practices.  Evidence for other benefits is uncertain.  

The area of health literacy, kidney disease knowledge, education and self-management is complex 

and evidence heterogeneous or weak.  Overall, there is possible benefit and little evidence of 

harm.  The cost-benefit of intervention for a large population needs to be better understood as 

nephrology services in Australia are generally inadequately resourced to provide detailed 

education to all and will most likely continue to target selected individuals and those approaching 

KRT.  Although a CKD knowledge tool has been developed in the past (172), its use did not 

become widespread.  More recently another CKD knowledge instrument has been developed and 
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may offer the opportunity to monitor and assess the impact of different interventions in improving 

patient knowledge (173).  On reflection on my work, it was a useful real world quality initiative in an 

Australian centre that highlighted the challenges at the time and was relevant to other Australian 

sites.  The use of a validated tool for CKD health literacy would have strengthened the work 

although none were available at the time of the study.  Measuring health literacy and targeting 

people with low health literacy rather than all patients may have also been a valuable strategy.  

Overall, the heterogeneity of interventions is similar to the variation in learning methods of 

individuals and reflects the many different approaches that are required to improve knowledge 

among the patient population and broader community. 

 

1.3.3 Quality Indicators 

The final area I examined with regards the effects of low SES on outcomes was quality (of care) 

indicators (QIs) (174).  QIs have been defined by the United States Agency for Healthcare 

Research and Quality as standardised, evidence-based measures of health care quality that can 

be used to measure and track clinical performance and outcomes (175).  This work was an 

ANZDATA analysis of biochemical, haematological, peritoneal dialysis and haemodialysis 

adequacy, and vascular access markers of care according to guidelines.  Having a functional 

vascular access (arteriovenous fistula or graft) was less common among the disadvantaged 

compared with the advantaged IRSAD quartile.  Otherwise, differences were few and it seemed 

that QIs were not the reason for poorer survival among socioeconomically disadvantaged people 

having dialysis in Australia.   

In nephrology, QIs have been reported in the past and are commonly the remit of clinical quality 

registries such as United Kingdom Renal Registry (UKRR), USRDS, or ANZDATA.  Published 

work regarding QIs and low SES had come from North America and England/Wales.   A selected 

summary is shown in table 3. 

Table 3: Literature review of low socioeconomic status and CKD quality indicators 

Year 

Published 

Author Country SES methodology Outcome for lower SES 

group 

2006 Caskey et al 

(132) 

England/Wales Townsend Index More referred late to 

nephrology, less likely to 

achieve Hb or phosphate 

targets 
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2008 Keith et al (133) US Medicare 

insurance, 

education 

attainment 

Less pre-emptive 

transplantation wait 

listing 

2009 Udayaraj et al 

(176) 

UK Townsend Index Better achievement of 

calcium and phosphate 

targets 

2009 Gore et al (135) US Education 

attainment 

Less live donor kidney 

transplantation 

2015 Nee et al (177) US Medicare-

Medicaid dual 

eligibility and ZIP 

code household 

income 

Individual and area level 

poverty associated with 

less likely to start 

haemodialysis with an 

AVF 

2015 Tang et al (178) Australia SEIFA Higher risk of peritonitis 

associated 

hospitalisation or death 

2015 Hao et al (179) US Educational 

attainment 

Lower rates of pre-KRT 

nephrology care 

2016 Kumar at al 

(180) 

US Household income No association with 

phosphate levels 

2019 Kim SJ et al 

(181) 

Canada  No association with 

referral rates for 

transplantation 

2019 Naylor KL et al 

(182) 

Canada Neighbourhood 

income 

No association with 

transplant graft survival 

 

Hb = haemoglobin, SES = socioeconomic status, UK = United Kingdom, US = United States, 

SEIFA = Socio-economic indexes for Areas, KRT = kidney replacement therapy 

*Townsend Index – incorporates unemployment, non-car ownership, non-home ownership, 

household overcrowding 
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The international evidence showed some associations between lower SES and late referral to 

nephrology care.  This was confirmed in a systematic review (183).  A recent systematic review 

found early referral is an indicator of good pre-dialysis care, and is associated with lower mortality, 

shorter hospitalisation, less use of dialysis catheters, and a higher rate of transplantation (184).   

This suggests that timely referral as a QI is associated with outcomes and may explain some of the 

effect seen in low SES groups. 

In the United States, low SES was associated with less living kidney donor transplantation.  A 

possible explanation is that potential donors may be at higher risk of poorer health related to their 

SES and therefore unsuitable as donors.  On the other hand, a factor which may deter potential 

donors could be the costs for the donor.  A small Australian study found donors faced indirect costs 

of AU$7249 and direct costs of AU$1682 (185).  In Ontario Canada, where a program of 

reimbursement of costs for living donors is in place, a gap remained of CA$1313 for direct costs 

and CA$1802 in lost income for donors (186).  For people with limited financial means, these 

personal costs may make living donation prohibitive, and hence impact donor rates for 

socioeconomically disadvantaged people with kidney failure.  Telemedicine for living donation 

evaluation has been reported to help reduce the financial and geographic barriers for donors (187) 

which may improve health equity. 

While most published work has explored the association between dialysis and transplantation QIs 

and SES, the treatment of kidney failure often represents a small portion of a long health journey 

for people with CKD.  It is this pre-KRT period that may contribute most to health outcomes once 

people commence dialysis.  A study using the National Health and Nutrition Examination Survey 

(NHANES) found modifiable factors such as health-related behaviours (smoking, diet, alcohol 

consumption, sedentary time), comorbid conditions (obesity, diabetes, hypertension) and access to 

healthcare contribute to the association between CKD and low SES (188).  This suggests that 

effort delivered early to improve health may have a far greater impact than once people reach 

kidney failure.  However, we should strive to deliver equitable care to people experiencing 

socioeconomic disadvantage regardless of their stage of CKD. 

QIs are used widely by individuals, government, and non-government agencies.  Australian 

examples include the Australian Council on Healthcare Standards, National Aged Care Quality 

Indicator Programme, National Cancer Control Indicators, and the Australian Commission on 

Safety and Quality in Healthcare (189).  The Commission has developed the Australian Framework 

for National Clinical Quality Registries 2024 (190), which supports registries such as ANZDATA to 

collect, analyse and report clinical data with a view to better patient outcomes across Australia.  

ANZDATA commenced in the 1960’s and produced its first report in 1977.  It aims to “encourage 

and enable the highest quality of care for people in Australia and New Zealand with end stage 
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kidney disease by providing information that is complete, accurate, clear, relevant, readily available 

and timely” (191). 

At the same time as my work on the impact of SES and rural residence on KRT outcomes, I was 

Chairperson of the Key Performance Indicator working group of the ANZSN.  The report of that 

committee which I drafted (192), reviewed and recommended change to QI reporting by 

ANZDATA.  Until this point, ANZDATA had been producing individual hospital reports which 

included data on patient characteristics compared with the national data as well as standardised 

mortality ratio and transplant graft survival.  A separate report included QIs with regards to 

peritonitis rates and permanent vascular access at first haemodialysis, and this reporting had not 

been reviewed or updated for a long period. 

Through my work with ANZDATA, I have led the implementation of the committee 

recommendations.  The first of the new QI Reports was published in 2021 (using data from the 

2020 calendar year) and has been reported annually since, supplemented with semi-annual 

reports using “real-time” data to provide contemporaneous information to contributing sites.  QIs 

reported include peritonitis rates, dialysis access planning at commencement of KRT, 

transplantation wait listing, KRT modality, and annual data survey timeliness.  Reports can be 

found at the ANZDATA website (191).   

More recently, we have explored patient perspectives of public reporting of ANZDATA centre-

specific results through a qualitative study of patients (n=27) conducted with on-line focus groups 

(193).  The study identified five themes: 1) complexity of quality, 2) surrendering to the health 

system, 3) benefits for patient care, outcomes, and experience, 4) concern about risks and 

unintended consequences, and 5) optimising the impact of the data.  The participants encouraged 

the public availability of centre specific QI reports supported with provision of context by trusted 

clinicians while framing data positively.   

 

1.4 Caregivers of people with kidney disease 

Health equity for caregivers is impacted by being in a time dependent relationship that leads to 

temporary disadvantage.  They are adversely impacted by kidney disease without being directly 

afflicted.  Caregivers are more often at socioeconomic disadvantage (39), rural residents (42), 

ethnic minorities, and face significant personal costs and lost opportunities in the role.  As a result, 

they experience a burden of caregiving, poor life satisfaction (194), anxiety, depression and poorer 

mental health (195).  Risk factors for caregiver burden include female sex, depression, social 

isolation, low educational attainment, more hours caregiving, financial stress, and lack of choice in 

being a caregiver (196).  Further, the therapeutic relationship is between the health professional 
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and the patient, while the caregiver may be excluded or not provided adequate information or 

support to function in their role.  The caregiver has been described as “suffering in silence” and the 

“invisible patient” (196).   

This thesis includes two systematic reviews of the burden experienced by caregivers of people with 

CKD (197, 198) and two publications from the Caregivers of A Clinical Trial of IntensiVE Dialysis 

(Co-ACTIVE) (199, 200), a sub-study of caregiver QOL linked with the ACTIVE dialysis study (50).  

Much of the background for this section is drawn from my book chapter narrative review (201).   

A caregiver can be described as someone who provides a broad range of assistance for a person 

with a chronic or disabling health condition (38).  A caregiver may be either a formal trained 

specialist (either paid or from a volunteer organisation) or informal (typically family members and 

friends).  Australia has an estimated 3 million caregivers (39) and replacing informal caregivers 

with paid employees would cost an estimated AU$60.3 billion, equivalent to 3.8% of gross 

domestic product (202).  Not only do informal caregivers save significant healthcare costs, but they 

make personal sacrifices to complete their role including out of pocket costs, increased work-

related stress trying to balance their roles, and reduced work hours which further adds to financial 

stresses.  Caregiving has been shown to reduce employment productivity by one third, or an 

estimated AU$5600 per employee (203).  Often minority populations suffer the greatest impact 

(41).   

The roles of caregivers are generally classified into activities of daily living (ADLs) which may 

include bathing/showering, dressing, feeding, toileting, mobility; instrumental ADLs which may 

include shopping, housework, cooking, transport, finances, medication management; and other 

activities which may include advocacy, interactions with health professionals, and medical/nursing 

tasks (40).  For those providing care for people with CKD there may be unique demands such as 

frequent transportation to and from a dialysis unit, injection of erythropoietin, setting up and 

managing home haemodialysis or peritoneal dialysis, changing dressings, ordering dialysis fluids, 

ensuring dietary compliance, and navigating a complex health system (204-206).  A study of 

people aged over 65 years receiving haemodialysis reported 42.6% required caregiver assistance 

with instrumental ADLs and another 52.5% needed assistance with both ADLs and instrumental 

ADLs (207).  With the ageing population, particularly the increased incidence of dialysis among the 

elderly who often have associated comorbidities, demands on caregivers are likely to increase. 

Caregiver burden is the “extent to which caregivers perceive that caregiving has an adverse effect 

on their emotional, social, financial, physical, and spiritual functioning” (208).  There is a strong 

association between caregiver burden, depression and QOL (209-211).  In general, caregiver 

burden is correlated with the time spent caregiving and increasing needs for assistance with ADLs 

and instrumental ADLs (38).  Those at greatest risk to suffer caregiver burden include female 

gender, under financial stress, social isolation, low education attainment, lack of choice about 
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caregiving, residing with the care recipient, and those suffering depression (196). Given the long-

term nature of CKD and extended impact on caregivers, I sought to better understand burden and 

QOL of caregivers of people with kidney disease from the multitude of publications in the field 

through two systematic reviews.   

The first systematic review examined caregivers of adults undergoing dialysis (197).  The literature 

at the time was extensive but not clearly distilled.  The focus of the systematic review was 

quantitative studies in caregivers of people undertaking dialysis with the primary aim being to 

report caregiver QOL and burden.  Secondary aims included reporting the profile of caregivers, the 

instruments used to record burden and QOL, and compare caregiver QOL across different dialysis 

modalities and with non-dialysis caregivers and the dialysis patients themselves.  The database 

search identified 1072 citations of which 86 underwent full text review and 61 were included.  Most 

studies were cross-sectional and 70 different scales were used to assess caregiver QOL and 

burden.  Most care recipients were having facility haemodialysis (72.3%) or peritoneal dialysis 

(20.6%).  In general, caregiver QOL was comparable to caregivers of people with other chronic 

conditions and was better than the dialysis recipient.  No difference was found between dialysis 

modalities although few studies compared the groups.  Overall study quality was generally poor 

and heterogeneity in design made quantitative meta-analysis impossible and between study 

comparison difficult.  The study suggested a need to better explore the impact of home 

haemodialysis, extended hours haemodialysis, and changes in caregiver QOL and burden over 

time.  The systematic review did not examine supports and interventions for caregivers. 

This was the first systematic review I had undertaken and there were many challenges and 

learnings.  I was unprepared for the rigour required and on reflection an initial smaller project may 

have been a better starting point.  The large number of papers, challenges of data extraction, 

heterogeneity of studies, and inability to complete a quantitative meta-analysis were some of the 

hurdles.  This project also introduced me to record management software, and governance around 

systematic reviews including PRISMA (Preferred Reporting Items for Systematic Reviews and 

Meta-analyses), PROSPERO (International Prospective Register of Systematic Reviews) and 

study quality tools (in this case the Newcastle-Ottawa Scale).  Due to the steep learning curve and 

challenges, the project completion was delayed resulting in the review needing to be updated prior 

to submission, further increasing the workload.  Nevertheless, the systematic review clearly 

brought together the evidence, drew attention to caregivers impacted by kidney failure, and 

detailed areas for future research.  The work has been heavily cited. 

The second systematic review reported experiences of caregivers of people choosing conservative 

kidney management (CKM) rather than KRT (198).  With increasing age and comorbidity, the 

benefits of KRT over CKM without dialysis become more marginal.  As an example, a United 

States Veterans study among people aged >65 years with eGFR <12ml/min/1.73m2 who were not 
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suitable for transplantation found commencing dialysis was associated with an extra 77 days 

survival over 3 years, but 15 days fewer at home (212).  With limited survival advantage and 

increasing trade-offs with other priorities including quality of life, CKM is a frequent choice for many 

people with kidney failure.  For example, a Canadian community-based cohort study found rates of 

kidney failure not treated with KRT increased with increasing age and roughly half of cases of 

kidney failure were not managed with KRT (213).  Data from Australia has similarly reported that 

for every person treated with KRT, another is managed with CKM (214).  The rates of people with 

kidney failure who do not receive KRT are higher in low- and middle-income countries where the 

primary barrier to KRT is cost, although other factors include geographical (distance to care), 

physician related (availability, access and knowledge), patient related, and health care system 

related (capability, availability, access) (215).   

The practice of CKM has been widely recognised and provided although treatment options and 

goals vary (216-221).  The impact on caregivers of people choosing CKM has been less well 

studied.  For this reason and given that 50% of people with kidney failure (typically elderly with 

more comorbidities) in high income countries choose CKM, I chose to expand understanding of 

caregiver experiences beyond dialysis with the second systematic review (198).  The systematic 

review included both quantitative and qualitative studies, but only 6 were identified for inclusion 

and all were from high income countries.  Although concluding that caregivers of people choosing 

CKM suffer comparable impacts on QOL and burden as caregivers of people having dialysis, and 

describing the causes of anxiety among caregivers, the study had significant limitations restricting 

its generalisability.  Foremost was the limited data published in this field restricting the systematic 

review to just six single centre studies with small caregiver numbers (total 133).  There was no 

data from low- or middle-income countries where the population requiring, and the challenges for 

caregiving may be quite different.  Nevertheless, this was the first systematic review on the topic 

and demonstrated significant caregiver impact but also the need for future work.  My work 

expanding this field is detailed in the final chapter of this thesis covering future directions. 

The systematic review of caregivers of dialysis patients identified several areas where more data 

would improve understanding of caregiver QOL.  The areas included longitudinal data, caregivers 

of people having home haemodialysis, comparing QOL between patient and caregiver, and the 

impact of increased weekly dialysis hours on the caregiver.  The ACTIVE Dialysis trial (50, 222) 

provided an opportunity to develop a caregiver’s sub-study to address some of these questions.  

The ACTIVE Dialysis trial randomised 200 people to either standard (up to 18 hours/week) or 

extended (minimum 24 hours/week) haemodialysis for 12 months.  There was no difference 

between groups in the primary outcome, QOL, as measured by the EuroQol 5-dimension 

instrument (3 level) (EQ-5D-3L).  There were improvements in biochemistry and pill burden and no 

differences in blood pressure, vascular access complications or left ventricular mass index.  
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Recruitment was across 4 countries and could include both facility and home haemodialysis 

patients. 

The Co-ACTIVE study was developed after the ACTIVE Dialysis trial was already funded and 

progressing.  The trial was designed to describe characteristics of caregivers, compare caregiver 

and dialysis patient QOL, compare caregiver personal wellbeing with the population, and explore 

the impact of extended hours dialysis on caregiver QOL.  Because the ACTIVE Dialysis trial 

commenced prior to the Co-ACTIVE sub-study, recruitment in Australia, New Zealand and Canada 

was almost complete, and hence most caregivers and patients were from China.  Only 54 and 40 

patient/caregiver pairs respectively were included in the baseline and longitudinal datasets.  As a 

result, the studies were smaller than planned and generalisability was impacted.  Further, although 

other countries recruited people undertaking home haemodialysis, the predominantly Chinese 

recruitment led to no home haemodialysis patients being included.  Nevertheless, the Co-ACTIVE 

study was the first study to report characteristics and QOL of caregivers of people having dialysis 

in China. 

Importantly, Co-ACTIVE reported the impact of extended hours dialysis on caregiver QOL in a 

randomised study.  At the time of the study, some patients were choosing extended hours 

haemodialysis for benefits of improved biochemistry, reduced pill burden (223, 224) and better 

blood pressure control (225, 226).  Others were hopeful of improved survival which had been 

reported from some observational studies (227-231) but not others (232).  The Frequent 

Hemodialysis Network (FHN) Daily Trial (233) randomised patients to 6x/week haemodialysis or 

3x/week haemodialysis for 12 months and found better outcomes for the frequent dialysis group for 

both co-primary outcomes; death or change in left ventricular mass over 12 months and death or 

change in the physical-health composite score of the RAND 36-item health survey.  The trial 

confirmed increased frequency haemodialysis was associated with better phosphate and 

hypertension control.  These benefits were seen with total weekly dialysis hours of 10.4±1.6 vs 

12.7±2.2 and haemodialysis treatments each week of 2.88±0.39 vs 5.17±1.11 in the control and 

frequent groups respectively.  While the difference in dialysis hours each week was small, the 

increased sessions may have a significant impact on caregivers with regards transportation to 

dialysis (or setting up home haemodialysis).  In contrast, the under-powered FHN Nocturnal Trial 

randomised 87 patients to standard haemodialysis (mean 12.6±3.9 hours/week) or nocturnal 

haemodialysis 6x/week (mean 30.8±9.1 hours/week) and did not find a difference between groups 

for the same co-primary outcomes (234). 

The FHN trialists considered the impact of the interventions on caregivers and used the 10-

question Cousineau perceived burden scale to measure the degree to which patients consider 

themselves as a burden on their caregiver (235).  The FHN baseline data reported 57% had 

caregivers and those patients had more comorbidity, higher Beck Depression scores (indicating 
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greater depression), and lower physical functioning than those without caregivers.  Predictors of 

greater perceived caregiver burden included poorer physical and mental health and higher Beck 

Depression score among the dialysis patients (236).  Over the 12-month trial, perceived caregiver 

burden for frequent facility haemodialysis compared with standard dialysis did not differ between 

groups, but there was a suggestion of increased burden among caregivers of nocturnal home 

haemodialysis patients (237). 

The main difference between the FHN trials and Co-ACTIVE was that rather than measuring 

perceived caregiver burden, Co-ACTIVE measured actual caregiver QOL by completion of EQ5D-

3L, short-form 36 (SF-36), and the personal wellbeing index (238).  The populations between FHN 

and Co-ACTIVE are different, and hence it is not possible to compare study results directly.  

However, Co-ACTIVE found poorer utility-based QOL as measured by EQ5D-3L during follow-up 

in the extended hours group compared with the standard hours group.  Although this finding was 

not replicated using SF-36 measured QOL, the suggestion of a possible negative impact on 

caregivers of patients undertaking extended hours dialysis is consistent with the FHN data.   

One of the challenges with studies of caregivers is the consent process.  As mentioned previously, 

the therapeutic relationship is between health professionals and the patient, not the caregiver.  As 

a result, enrolment of caregivers in Co-ACTIVE required a stepped consent process whereby 

patients, after consenting to the main ACTIVE Dialysis trial, completed a second consent form to 

allow the investigators to approach the caregiver, and then caregivers completed another consent 

process.  While this process allows direct responses from caregivers, it is laborious and risks non-

consent at each step which can impact recruitment.  This process also highlights the potential 

disconnect between caregivers and health systems in managing chronic disease. 

Another challenge in both the FHN and ACTIVE Dialysis trials is patient recruitment.  It is 

challenging to recruit a population of haemodialysis patients agreeable to randomisation to either 

extended hours/frequent sessions or standard dialysis.  This leads to a study population that is not 

representative of the general dialysis population.  For instance, in ACTIVE Dialysis mean patient 

age was 51.8±12.1 years, similar to the FHN Daily trial, but inconsistent with the more advanced 

mean age among KRT cohorts.  As a result, the patients and caregivers recruited to Co-ACTIVE 

were also not representative of the broader dialysis population with ages of 49.5±13.2 and 

53.4±11.3 years respectively.  On the other hand, is quotidian (either increased frequency or 

extended hours) haemodialysis undertaken frequently by patients?  An analysis of ANZDATA of 

people who had ever undertaken quotidian dialysis found only 7% of people ≥75 years had ever 

done so, compared with 48% of people aged 18-54 years (239).  This suggests the question of 

impact of quotidian dialysis on caregivers of patients of advanced age is less relevant than the 

impact on those caring for patients having conventional haemodialysis.  The impact on caregivers 

of the elderly is an ongoing project (240) discussed below in future directions.  
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Co-ACTIVE is a small study, but it has provided information for health professionals, patients and 

caregivers when considering frequent or extended hours dialysis.  It has done this as a sub-study 

of a larger randomised study, helping to reduce selection bias from observational studies.  Used 

alongside the results of the systematic reviews, the studies provide important evidence to help 

guide patients, caregivers, and health professionals with an informed decision-making process.    

There have been many publications about caregivers of people with CKD following my work.  One 

finding of my initial systematic review was the multiple instruments used to measure burden or 

QOL.  A systematic review is underway to provide an overview of the measurement properties of 

available tools and possibly identify the most appropriate instrument for assessment of caregiver 

burden into the future (241). 

The work also demonstrated that as part of the instrumental ADLs undertaken by caregivers, food 

sourcing and preparation is common.  While much time is spent educating patients about CKD and 

its management, it is often the responsibility of the caregiver to provide meals.  In collaboration 

with dietitians, we have explored caregiver nutrition knowledge and their perceptions of their role in 

meal provision for people with CKD (242).  The study is only single centre but found moderate 

nutrition knowledge using the revised General Nutrition Knowledge questionnaire.  Qualitative 

interviews revealed caregivers wanted to provide healthy meals for the CKD care recipient and a 

desire to follow disease specific dietary recommendations.  Caregivers are an important avenue for 

patient management. 

Unfortunately, most literature regarding caregivers is descriptive and reports of interventions to 

improve caregivers of CKD patients burden or QOL are few.  A systematic review in 2008 found 

just 3 studies that examined the impact of an intervention aimed to support caregivers, and all 

these were evaluating an educational intervention.  The studies all showed an educational 

intervention increased caregiver knowledge (243).  Another systematic review covered the period 

2009-2020 and found a further 6 studies which reported group interventions including an 

empowerment program, psycho-educational intervention, education, coping strategies and 

relaxation.  All studies reported the group session either reduced caregiver burden or improved 

QOL (244).  A small study from Iran has also reported peer support groups may reduce caregiver 

burden (245).  More recently, a randomised trial of the impact of a patient navigation program for 

children aged 0-16 years with CKD from remote areas or low socioeconomic backgrounds was 

reported (246).  The primary outcome was self-rated health of the child which did not improve after 

6 months, however qualitative results found improvements in mental strain on caregivers, 

strengthening their capacity to care and decreasing family tension.    

Although there is insufficient published literature for supporting caregivers of people with CKD, 

data is available on other chronic conditions and can be used as the starting point for people with 

CKD and source of potential further trials.  A systematic review of interventions to support 
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caregivers of people with Alzheimer’s disease and neurocognitive disorders found benefit for 

multicomponent psychoeducational interventions such as mindfulness and communication training, 

cognitive reframing and professionally led support groups (247).  Another systematic review of 

support interventions for caregivers of people with end-stage chronic illness reported positive 

outcomes for psychosocial interventions (248).  For caregivers in rural areas, telemedicine has 

been shown beneficial by decreasing psychological stress, increasing care efficiency, and 

improving social supports (249). 

Although other chronic conditions may provide some guidance for interventions for caregivers of 

CKD, the specifics of CKD make this an important area for future work.  One challenge is that 

some support measures are already available but with unproven efficacy.  Nevertheless, 

engagement with patients and caregivers (250) and identifying their unmet needs such as 

inadequate information and social isolation (251) will be important in guiding research in this field 

and improving QOL. 
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outcomes and adequacy 

Beaton TJ, Krishnasamy R, Toussaint ND, Phoon RK, Gray NA 
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Co-Authorship statement: T Beaton was a basic physician trainee at the time.  He helped with data 
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and R Phoon provided advice based on their roles as previous Chairs of the training committee for 

nephrology for the Royal Australasian College of Physicians.  As senior author, I designed the 

study, developed the survey and methodology, interpreted the data, provided supervision, and 

extensively edited the manuscript. 
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Reproduced with permission. 
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Appendix 1: Nephrologist Survey 

 

Nephrologists Survey 2015 

 

Note – the survey was formatted for Survey Monkey™ 

Demographics 

1. Age 

2. Gender   
M/F 

3. Current Marital status  
Single 
Married / Partner  
Separated / Divorced 
 

4. Where did you complete medical school? 
QLD 
NSW 
Vic 
SA 
WA 
Tas 
ACT 
NT 
New Zealand  
Other country (specify): 
 

5. In what year did you graduate from medical school? 

6. In what year were you awarded Fellowship of the RACP? 

7. Did you complete any of your physician training (basic or advanced training) in a rural 

setting? 

Yes / No 

8. Are you accredited in another specialty area?  
No 
Yes General Medicine 

other (specify) 

9. Do you have a higher degree? 
No – go to question 14 
Commenced but not yet finished higher degree – go to question 13 

PhD 
Masters 
Other (specify) 

Yes  
PhD 
Masters   
Other (specify) 

10. Did you complete this higher degree following completion of your FRACP? 
Yes/No 

11. Did completion of a higher degree assist in securing your preferred position? 
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Not applicable – still undertaking higher degree 
Yes 
No 

12. Having completed a higher degree, are you currently active in research (ie grants, 
supervision of higher degree students)? 
Yes 
No  

13. What is the primary reason you chose to undertake a higher degree (if applicable)? 
Not applicable – no higher degree 
Desire to do research 
Career development 
It suited my work/life balance at the time 
It was expected 
No other employment options 
Other (specify)    

14. What were your immediate plans post–FRACP as you neared the end of your training? 
Higher degree 
Full time work in a public hospital 
Part-time work in a public hospital 
Full time work in private practice 
Part-time work in private practice 
Mixture of work in public hospitals and private practice 
Unsure 
Other (specify) 

15. What did you do immediately post–FRACP? 
Higher degree 
Full time work in a public hospital 
Part-time work in a public hospital 
Full time work in private practice 
Part-time work in private practice 
Mixture of work in public hospitals and private practice 
Other (specify) 

16. Please complete regarding your initial main place of work post fellowship  
Setting (University/teaching hospital, other public hospital, private practice, research centre, 
other (specify)) 
Country 
Postcode (Australia only) 
Total hours per week (average) 
Hours/week at this workplace spent doing clinical work (average) 
Hours/week of clinical time at this workplace spent doing nephrology (average) 

17. Was your first workplace position/role following FRACP: 
-Your first choice for work? 
-What you expected it to be? 
-An enjoyable experience? 
Comments……….. 

18. Please provide details for each of your current places of work 

Workplace 1 
Setting (University/teaching hospital, other public hospital, private practice, research 
centre, other (specify)) 
Country 
Postcode (Australia only) 

 Total hours per week (average) 
 Hours/week at this workplace spent doing clinical work (average) 
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 Hours/week of clinical time at this workplace spent doing nephrology (average) 
Workplace 2 

(as above, repeated as many times as needed) 

19. On average, how many hours do you spend each week involved in: 
Research  
Teaching  
Administration  
Supervising nephrology advanced trainees 

20. Would you consider increasing the amount of work you currently do in a rural setting? 
Yes / No 

21. What do you think could have been improved/ done differently in your time as an advanced trainee in 

nephrology? 

22. What could be improved/ done differently with the current advanced training in nephrology? 
 

For each area in the next section respondents were asked to: 

1. Rate your training: 

- little or no training 
- some training but not enough to feel competent 
- well trained, competent 

2. Rate how important is this learning objective to your practice 

- Not at all important 
- Somewhat important 
- Very important 

This was re-formatted to a table in Survey Monkey™ 

End Stage Kidney Disease (ESKD) 

1) Conservative care and symptom control in people with ESKD 
2) Plan and manage automated peritoneal dialysis 
3) Plan and manage continuous ambulatory PD 
4) Plan and manage centre/satellite haemodialysis 
5) Plan and manage home haemodialysis 
6) Haemofiltration and continuous renal replacement therapy 

Transplantation 

1) Assess potential transplant recipients 
2) Assess live kidney donors 
3) Prescribe immunosuppressant medications and recognize complications 
4) Acute transplant management (first 2 months) 
5) Chronic transplant management (after 2 months) 

Skills  

1) Perform native renal biopsy  
2) Perform transplant renal biopsy  
3) Insertion of an non-tunneled dialysis catheter 
4) Insertion of a tunneled dialysis catheter 
5) Insertion of a PD catheter 
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6) Interventional HD access procedures 
7) Interpret a kidney biopsy 
8) Prescribe plasmapheresis and plasma exchange 

Managerial 

1) Running a private practice 
2) Managing complaints 
3) Knowledge of health care systems 
4) State and federal regulations 
5) Medical directorship 
6) Interaction with industry / pharmaceutical companies 

Research 

1) Clinical research 
2) Basic Science Research 
3) Obtaining ethics approval for research 
4) Obtaining government research funding 
5) Obtaining Industry research funding 
6) Obtaining research funding from other sources such as foundations 
7) Interpretation of medical literature and use of electronic resources 
8) Access and use of ANZDATA 
9) Quality assurance 
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Original contribution to literature: Demonstrated feasibility of telemedicine with reduced travel for 
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with standard care. 
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Co-Authorship statement: H Dent assisted with statistics.  S McDonald provided guidance and 

senior oversight.  I conceptualised and designed the study, analysed and interpreted the data, and 

wrote the manuscript. 

Original contribution to literature: Comparison of private hospital dialysis patient characteristics and 

outcomes with public hospital patients. 

Reproduced with permission. 
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Co-Authorship statement: R Krishnasamy assisted with the statistical analysis and manuscript 

review.  I was responsible for study design, ethics, data interpretation, and writing the manuscript. 
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88 



 

89 



 

90 



 

91 



 

92 



 

93 



 

94 

 



 

95 

 

  



 

96 

Supplementary Table 1: Variables included in the Australian Bureau of Statistics Index of Relative 

Socio-economic Advantage and Disadvantage (14) 

Dimension Advantage Disadvantage 

Income % People with stated annual 

household equivalised income 

greater than $52,000 

(approx. 9th and 10th deciles)  

 

% People with stated 

annual household 

equivalised income 

between $13,000 and 

$20,799 (approx. 2nd and 

3rd deciles) 

Education % People aged 15 years and 

over at university or other 

tertiary institution  

% People aged 15 years and 

over with an advanced diploma 

or diploma qualification 

% People aged 15 years 

and over with no post-

school qualifications 

Employment  % People (in the labour 

force) who are 

unemployed 

Occupation % Employed people classified 

as Professionals 

% Employed people 

classified as Machinery 

Operators and Drivers 

% Employed people 

classified as Labourers 

% Employed people 

classified as Low-Skill 

Community and Personal 

Service Workers 

Housing % Occupied private dwellings 

with four or more bedrooms  

 

% Households paying rent 

who pay less than $120 

per week (excluding $0 

per week) 
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% Households paying 

mortgage who pay more than 

$2,120 per month  

 

% Households paying rent who 

pay more than $290 per week  

 

 

% Occupied private 

dwellings requiring one or 

more extra bedrooms 

(based on Canadian 

National Occupancy 

Standard) 

% Households renting 

dwelling from a 

government or community 

organisation  

Other % Occupied private dwellings 

with a broadband Internet 

connection  

 

% People aged under 70 

who need assistance with 

core activities due to a 

long-term 

health condition, disability 

or old age 

% Occupied private 

dwellings with no cars 

% Occupied private 

dwellings with no Internet 

connection 

% Families that are one 

parent families with 

dependent offspring only 
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3.3 Socioeconomic status and dialysis quality of care 

Krishnasamy R, Jegatheesan D, Lawton P, Gray NA 
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Reproduced with permission. 
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Supplementary Table 1: Number (%) of patients achieving quality of care indicators 
 

 6 to <18 months, n 

(%) 

18 to <30 months, n 

(%) 

All patients 

Phosphate (0.8 -1.6mmol/L)  

Calcium (2.1-2.4mmol/L) 

Haemoglobin (110-120 g/L) 

Transferrin saturation >20% 

Ferritin>200 ng/mL 

 

7330 (48) 

9091 (60) 

5165 (30) 

11795 (72) 

11887(72) 

 

6608 (49) 

8085 (60) 

4581 (33) 

9672 (73) 

10068 (75) 

PD patients 

Technique failure 

Weekly Kt/V ≥1.6 

Weekly creatinine clearance≥50L 

 

 

720 (13) 

2521 (49) 

1333 (26) 

 

1194 (27) 

1931(52) 

1012(27) 

HD patients 

Functioning AVG/AVF 

Kt/V≥1.2 

URR≥65 

 

 

9904 (84) 

1605 (86) 

7720 (88) 

 

9140 (89) 

1513 (88) 

7018 (91) 

 
PD = peritoneal dialysis; HD = haemodialysis; AVF = arteriovenous fistula; AVG = arteriovenous 
graft; URR = urea reduction ratio 
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author I was responsible for study design and methodology, review of all search results including 

titles and abstracts and then full text manuscripts for the systematic review, interpretation of data, 
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dialysis, identifying multiple future areas of need for research. 
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Nephrology (Carlton) 2019; 24(10): 1056-1063 

DOI: 10.1111/nep.13530 

Journal Impact Factor 1.749 in 2019.  2.4 in 2023.  11 citations and FWCI of 1.09 (27/3/25) 

Co-Authorship statement: This work was a sub-study of the larger randomised controlled trial, 

ACTIVE Dialysis.  I developed study concept, design, and ethics.  I obtained grant funds, 

interpreted the data, and drafted the manuscript.  M Jardine provided senior guidance and was 

lead of the ACTIVE Dialysis study.  All other authors were on the ACTIVE Dialysis steering 
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CO-ACTIVE: Carers of the ACTIVE Dialysis Study Participants 

Baseline Survey 

Section A 

1. How old are you? (years):   
 

2. Gender: 

 Male 

 Female 

3. What is your marital status? 

 Married / defacto 

        Single  

 Separated / divorced  

 Widowed 

 

4.  What is your racial origin? 

 Caucasian 

 Aboriginal or Torres Strait Islander 

 Maori/Pacific Islander 

 Asian 

 Indian 

 Other (specify)___________ 
 

5. What is the highest education level you have achieved? 

 Primary school 

 Secondary school 

 Qualified in a Trade 

 University / TAFE 
 

6. What is your current occupation? 

 Paid Employment  

(If yes, hrs/week  and what is your job?________________) 

 Carer’s Pensioner 

 Disability Pensioner 

 Aged Pensioner/Retired 

 Homemaker 

 Student 

 Unemployed/Receiving Unemployment Benefit 
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 Other ______ 
 

7. Who do you care for? 

 Husband / wife / partner 

 Mother / father 

 Mother-in-law / father-in-law 

 Son / daughter 

 Brother / sister 

 Friend 

 Other (specify)____________ 
 

8. How long have you been this person’s carer? 

 Less than 6 months 

       6 months – 2 years 

 3-9 years 

 10-19 years 

 More than 20 years 
 

9. Are you a carer for any other people? 

 Yes  (How many?_______) 

 No 
 

10. Where does the person you care for live? 

 With you 

 Alone 

 Another household 

 Residential aged care facility 

 Supported accommodation 

 Other (specify_________________________________) 
 

11. How many hours each day do you have immediate caregiving responsibilities? 

 Less than 1 

 1-2 

 3-6 

 7-12 

 More than 12 
 

12. How many visits to a doctor have you made for your own health in the last year? 

 0 

 1-5 

 More than 5 
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13. How many different types of medications do you take each day? 

 0 

 1-4 

 More than 4 
 

14. How many times have you been admitted to hospital for at least one night in the last 12 
months? 

 0 

 1 

 2-5 

 More than 5 
 

15. Do you have access to the following? 
Respite 

     Yes 

     No 
Community care services 

     Yes 

     No 
Carer counseling 

     Yes 

     No 
Carer education and training 

     Yes 

     No 
 

16. If the person you care for has dialysis at home, where do they have dialysis? 

       In the bedroom where I sleep, with dialysis during the night 

 In the bedroom where I sleep, with dialysis not  during the night 

 In another bedroom 

 In the living area 

 Other (please specify) __________________ 

 Not applicable – go to question 18 
 

17. If the person you care for has dialysis at home, please rate the effect of having the equipment 

and supplies in the house on your space and lifestyle on a scale from 0 to 10 

No impact                                               Major impact 

  ______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 
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18. Does the person you care for require your assistance with activities other than dialysis? 

 No 

 Yes - If yes, Please choose which activity you assist the person with (more than one may 
apply) 

 a. showering/toileting 

    Yes 

    No 
  b. mobility/getting around 

  Yes 

  No 
  c. household chores (cooking/cleaning/laundry) 

  Yes 

  No 
  d. medications 

  Yes 

  No 
  e. shopping/banking  

  Yes 

   
   f.  transport 

  Yes 

  No 
 

19. Have you made significant lifestyle changes as a result of your responsibilities as a carer? 

 No – go to section B 

 Yes – go to question 20 
 

20.  If you have made significant changes have you had to:  
Move to a different town/city 

 Yes 

  No 
Move house 

 Yes 

  No 
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Section B 

The following questions should all be answered on a scale from 0 to 10
    

1.  How necessary do you see yourself in the care of the person you help? 

Not necessary            Essential 

           

_______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

2.  What impact does the illness of the person you care for, and the care you provide, have on your 

own daily life from a practical point of view? (eg time for your own activities, trips away, etc.) 

Major negative impact         Major Positive impact 

           

_______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

3.  How does the illness of the person you care for, and the care you provide, impact on the 

relationship you have with him or her? 

Major negative impact         Major Positive impact 

           

_______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

4.  What impact does the illness of the person you care for, and the care you provide, have on your 

current outlook on life? 

Major negative impact         Major Positive impact 

           

_______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 
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5.  What impact does the illness of the person you care for, and the care you provide, have on your 

social life (eg contact with extended family and friends)? 

Major negative impact         Major Positive impact 

      _______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

6.  What financial impact does the illness of the person you care for, and the care you provide, 

have on you? 

Major negative impact         Major Positive impact 

                    _______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

7.  I am present for dialysis 

Never             Always 

                  _______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

8.  I actively assist in the dialysis procedure 

Never             Always 

                 _______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

9.  I attend clinic/doctor appointments with the person I care for 

Never             Always 

               _______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

10.  I provide psychological support 

Strong disagree              Strong agree 
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              _______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

11.  I have been given enough information about dialysis and being a carer 

Strong disagree              Strong agree 

               _______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

12.  Does your health affect your ability to be a carer? 

 

Never             Always 

           

_______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

 

13.  How satisfied and fulfilled are you in your role as carer? 

 

Very dissatisfied            Very satisfied 

           

_______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

14.  I need better access to respite 

Strong disagree              Strong agree 

           

_______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

15.  I need better access to community care services 
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Strong disagree              Strong agree 

_______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

16.  I need better access to carer counseling 

Strong disagree              Strong agree 

                                _______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

17.  I need better access to carer education and training 

Strong disagree              Strong agree 

               _______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

18.  Being a carer has affected my employment (or tick here if not currently employed……….) 

Increased work hours         Decreased work hours 

                           _______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

19.  Being a carer has affected my time for hobbies 

No time                       Increased time 

                             _______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 

20.  Being a carer has affected my sleep 

Poorer sleep               Better sleep 

_______________________________________________________________________________________ 

0 1 2  3  4  5(neutral) 6  7 8 9 10 
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Please outline any additional points or clarifications you wish to make. 

______________________________________________________________________________ 
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Section C         

By placing a tick in one box in each group below, please indicate which statements 
best describe your own health state today.  
 
1. Mobility 

  I have no problems in walking about  

  I have some problems in walking about  

  I am confined to bed  

2. Self-Care  

  I have no problems with self-care  

  I have some problems washing or dressing myself  

  I am unable to wash or dress myself   

3. Usual Activities (e.g., work, study, housework, family, or leisure activities) 

 I have no problems with performing my usual activities   

 I have some problems with performing my usual activities  

 I am unable to perform my usual activities  

4. Pain/Discomfort 

 I have no pain or discomfort  

 I have moderate pain or discomfort  

 I have extreme pain or discomfort  

5. Anxiety/Depression 

 I am not anxious or depressed  
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 I am moderately anxious or depressed  

 I am extremely anxious or depressed  

 

Section D         

Quality of Life  

1. In general, would you say your health is: 

□ Excellent 

□ Very good 

□ Good 

□ Fair 

□ Poor 
 

2. Compared to one year ago, how would rate your health in general now? 

□ Much better now than one year ago. 

□ Somewhat better now than one year ago. 

□ About the same as one year ago. 

□ Somewhat worse now than one year ago. 

□ Much worse now than one year ago. 
 

3. The following items are about activities you might do during a typical day. Does your health 
now limit you in these activities? If so, how much? 
 

 Yes, 

limited a 

lot 

Yes, 

limited a 

little 

No, not 

limited at 

all 

Vigorous activities, such as running, lifting 

heavy objects, participating in strenuous sports 

   

Moderate activities, such as moving a table, 

pushing a vacuum cleaner, bowling or playing 

golf 

   

Lifting or carrying groceries    
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Climbing several flights of stairs    

Climbing one flight of stairs    

Bending, kneeling or stooping    

Walking more than one kilometre    

Walking half a kilometre 

 

   

Walking 100 metres    

Bathing or dressing yourself    

 

4. During the past 4 weeks have you had any of the following problems with your work or 

other regular daily activities as a result of your physical health? 

 

 Yes No 

Cut down the amount of time you spent on work or other activities 

 

  

Accomplished less than you would like 

 

  

Were limited in the kind of work or other activities 

 

  

Had difficultly performing the work or other activities (for example, 

it took extra effort) 

  

 

5. During the past 4 weeks have you had any of the following problems with your work or other 
regular daily activities as a result of any emotional problems (such as feeling depressed or 
anxious)? 
 

 Yes No 
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Cut down the amount of time you spent on work or other activities 

 

  

Accomplished less than you would like 

 

  

Didn’t do work or other activities as carefully as usual   

   

6. During the past 4 weeks, to what extent has your physical health or emotional problems 
interfered with your normal social activities with family, friends, neighbours, or groups? 

□ Not at all. 

□ Slightly. 

□ Moderately. 

□ Quite a bit. 

□ Extremely. 
 

 

7. How much bodily pain have you had during the past 4 weeks? 

□ None. 

□ Very mild. 

□ Mild. 

□ Moderate. 

□ Severe. 

□ Very severe. 
 

 

8. During the past 4 weeks, how much did pain interfere with your normal work (including both 
work outside the home and housework)? 

□ Not at all. 

□ A little bit. 

□ Moderately. 

□ Quite a bit. 

□ Extremely. 
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9. These questions are about how you feel and how things have been with you during the past 
4 weeks. For each question, please give the one answer that comes closest to the way you 
have been feeling. How much of the time during the past 4 weeks… 
 

  

All of the 

time 

 

Most of 

the time 

A good 

bit of the 

time 

 

 

Some of 

the time 

A little  

of the 

time 

 

None of 

the time 

Did you feel full of 

life? 

      

Have you been a 

very nervous 

person? 

      

Have you felt so 

down in the 

dumps that 

nothing could 

cheer you up? 

      

Have you felt calm 

and peaceful? 

      

Did you have a lot 

of energy? 

      

Have you felt 

down? 

      

Did you feel worn 

out? 

      

Have you been a 

happy person? 

      

Did you feel tired?       

 

10. During the past 4 weeks, how much of the time has your physical health or emotional 
problems interfered with your social activities (like visiting with friends, relatives, etc)? 
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□ All of the time. 

□ Most of the time. 

□ Some of the time. 

□ A little of the time. 

□ None of the time. 
 

11. Please choose the answer that best describes how true or false each of the following 
statements is for you. 

 

 Definitely 

true 

Mostly 

true 

Don’t 

know 

Mostly 

false 

Definitely 

false 

I seem to get sick a little 

easier than other 

people. 

     

I am as healthy as 

anybody I know. 

     

I expect my health to 

get worse. 

     

My health is excellent.      

 

Section E         

Thinking about your life and personal circumstances, please circle the number that best represents 

how satisfied you feel with your life. (0 is completely dissatisfied, 5 is neutral and 10 is completely 

satisfied.) 

How satisfied are you with …. 

1. your life as a whole? 

0 1 2 3 4 5(neutral) 6 7 8 9 10 

2. your standard of living? 

0 1 2 3 4 5(neutral) 6 7 8 9 10 
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3. your health? 

0 1 2 3 4 5(neutral) 6 7 8 9 10 

4. what you are currently achieving in life? 

0 1 2 3 4 5(neutral) 6 7 8 9 10 

5. your personal relationships? 

0 1 2 3 4 5(neutral) 6 7 8 9 10 

6. how safe you feel? 

0 1 2 3 4 5(neutral) 6 7 8 9 10 

7. feeling part of your community? 

0 1 2 3 4 5(neutral) 6 7 8 9 10 

8. your future security? 

0 1 2 3 4 5(neutral) 6 7 8 9 10  
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CHAPTER 5: CONCLUSIONS AND FUTURE DIRECTIONS 

5.1 Summary and Impact 

Understanding the causes and impacts of health inequities, applying proven support interventions, 

identifying and testing new interventions, and monitoring progress are vital in allowing individuals 

to achieve their best possible health.  There are many groups in society that experience inequity 

and this thesis has focussed on the impact of CKD on people living in rural areas, 

socioeconomically disadvantaged, and their caregivers.  The work has resulted in many original 

contributions to the literature, some of which have been incorporated into guidelines (252-255), 

and most importantly prompted the reinvigoration of QIs and a quality care focus in the Australian 

and New Zealand nephrology community.     

Rural residence has been associated with poorer healthcare access and outcomes in many 

countries.  My work has built on this literature by detailing the impact for people in rural Australia 

undertaking KRT, finding a lower incidence of KRT outside urban areas, poorer dialysis but 

comparable transplant recipient survival, and comparable peritoneal dialysis outcomes.  Many of 

the issues faced by people with CKD in rural areas are shared with other chronic diseases and 

solutions aimed at rural health in general are likely to have a positive impact on people with CKD.  

Telemedicine for patient consultation may help reduce access to care barriers in rural areas.  

Although uptake was increasing through Australia when I undertook my study, there remained 

anxiety about safety and efficacy especially in the kidney transplant recipient population.  Although 

a single centre study, my work demonstrating that telemedicine was not just feasible but over 2 

years follow-up was associated with equivalent clinical outcomes has added some reassurance for 

patients and health practitioners alike.   

The work on SES and CKD expanded the literature by demonstrating poorer dialysis survival 

among people living in lower SES postcodes, particularly among those aged <65 years.  The work 

was extended to demonstrate there was not a difference by SES in quality of delivered dialysis 

care, suggesting alternate explanations.  Importantly, the rural and socioeconomic work has 

generated understanding and interest in this area by researchers, and nowadays both area of 

residence and SES are commonly included in reports and analyses using ANZDATA.  The 

challenges for access and care for these groups have been recognised by my work and others, 

leading to closer scrutiny of equity of access, care and outcomes for all people.   

The most significant and lasting outcome of this work has been the reinvigoration of quality care 

and QIs in the ANZSN community.  ANZDATA had been reporting 2 measures of quality of care for 

some years and as Chairperson of the Key Performance Indicator Workgroup of ANZSN, I was 

able to lead the development of new QIs.  In my role as Chairperson of the ANZDATA Advisory 

Committee and member of ANZDATA Executive, I have been able to help implement a suite of QIs 
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which are now reported by ANZDATA annually on locked data and semi-annually on real-time 

data.  These datasets have been more widely distributed than before, extending beyond heads of 

renal units, to Health Service Chief Executives, state Departments of Health, and publication on 

the ANZDATA website.   

The governance structure for the ANZDATA QIs required the establishment of an ANZSN Quality 

Indicators sub-committee.  This sub-committee is now driving quality care workshops, conferences, 

and presentations in Australia and New Zealand.  More recently, this group has engaged with the 

Renal Society of Australasia, whose membership is mainly renal nurses, creating a collaboration 

based around quality care.   

The published work on caregivers of people with CKD comprehensively reviewed the literature for 

caregivers of people undertaking dialysis and those choosing CKM, clearly distilling the data.  

Burden and QOL of caregivers were similar whether the care-recipient was having dialysis or CKM, 

not different by dialysis modality, and comparable to caregivers of people with other chronic 

diseases.  Caregivers of people choosing CKM reported need for involvement in decisions, 

identifying supports, burden of care, and uncertainty about the future and the dying process as 

their concerns.  This work was taken further by the first report of the QOL and personal wellbeing 

of caregivers of dialysis patients in China.  The baseline data found higher physical but equivalent 

mental component QOL in caregivers compared with dialysis recipients, and poorer personal well-

being than the general Chinese population.  The follow-up data was the first exploratory analysis of 

the impact of extended versus standard hour haemodialysis on caregivers, suggesting a possible 

adverse impact of longer hour dialysis. 

5.2 Future Directions 

It is important to monitor progress in reducing the poorer outcomes for KRT in rural areas, and this 

is currently underway for peritoneal dialysis and should be reported later this year.  My work has 

also been the starting point for other researchers in the field with their contributions including 

financial impacts, access issues, a proposed patient navigator programme, and rural caregivers’ 

experiences (61, 256-261).  

My involvement in QIs, which started with my original work with SES in KRT, continues to expand.  

This is my main future priority.  After completion of a national implementation trial to see if a suite 

of measures could reduce catheter related bacteraemia among haemodialysis patients (262, 263), 

the Australia and New Zealand nephrology community made calls for a blood stream infection QI.  

In collaboration with the ANZSN Quality Improvement sub-committee, ANZDATA has started data 

collection to allow reporting of infections related to dialysis vascular access from 1 January 2025.  

Data will be reported semi-annually in real-time and annually on locked data, for the first-time 

allowing monitoring and benchmarking.  There remains a large body of work to undertake in the QI 
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space.  For example, work is underway to report clinicians’ interpretation of QI reports and 

consumer prioritisation of QIs. 

While most of the work with QIs has been using ANZDATA, an opportunity in future will be the use 

of electronic medical records (EMRs).  EMRs can be used to improve quality with “nudges” or 

“prompts” (264), and for extracting data to measure a specific quality of care parameter.  EMRs 

offer opportunities including rapid, efficient, and timely data extraction compared with manual chart 

audits (265). They could report on more granular data than registries, for example dialysis specific 

measures including missed dialysis sessions and interdialytic weight gain.  EMRs may also enable 

reporting new patient cohorts such as those choosing CKM (who are currently not captured in 

ANZDATA).  There are of course challenges such as different EMR systems across hospitals and 

jurisdictions, and data quality.  Exploring the feasibility of using EMRs in the Australian and New 

Zealand context is an important next step.  Promisingly, a systematic review has found EMRs to 

report QIs are feasible and successful (265) and a single centre Canadian experience was very 

positive (266). 

 

In the field of caregivers of people with CKD, I have developed and commenced the Caregivers of 

The InfirM ElderLY trial (Co-TIMELY).  This study forms one component of the Elderly Advanced 

CKD Programme (240) which includes people with kidney failure (eGFR <15ml/min/1.73m2) aged 

75+ years (intending either dialysis or CKM).  The study will report caregiver QOL at the same 

timepoints as patient QOL.   There is also an interview component, including an opportunity for 

caregivers to be interviewed after the death of the care-recipient, aiming to provide important 

insights into end-of-life support.   
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